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PREFACE OF 2020 PUBLICATIONS

 Discovery and the pursuit of knowledge are cornerstones of any thriving human civilization, 
without which technological innovations would never materialize and the human race would be 
rendered stagnant. Like a chain reaction that propagates and grows, the pursuit of knowledge itself 
creates new tools, which can be used to pursue new knowledge, which again leads to the development 
of new technologies that enable new discoveries, and so forth and so on. In Qatar, the seed to set off 
this chain reaction was planted over 25 years ago, in the establishment of Qatar Foundation with the 
vision to create an ecosystem where research, innovation, discovery and education come together 
for the singular purpose of unlocking human potential and creating life-changing knowledge. 

 Sidra Medicine, like many other institutes in the QF portfolio, was designed to the highest 
standards to achieve its goals of providing world-class healthcare to Qatar’s women and children. 
True to its mission, Sidra Medicine follows an academic medical center model, where education and 
research are integral parts of the patient’s journey, and the practice of precision medicine derives 
from bringing research technologies closer to patient care. Such technologies allow physicians to 
diagnose diseases that would otherwise remain idiopathic by standard of care workups, and to 
design personalized therapies for patients who would otherwise have suffered from the limitations of 
one-size-fits-all medicine. 

 This interaction of clinicians, researchers, residents, students and fellows gives birth to an 
ecosystem of discovery and translation unique in the region. Such ‘bench to bedside’ approach 
transforms Sidra Medicine’s Research Branch from a peripheral function serving strictly academic 
purposes, to an integral arm of the personalized medicine experience for each patient. In the 
process, the knowledge created by Sidra’s community is published in some of the highest impact 
journals in the world. Together, Sidra clinicians and scientists published nearly 300 papers in 2020. 
Importantly, Sidra Medicine was also awarded 18 national grants during this period, demonstrating 
the growing recognition of the importance of academic medical centers for translational discovery. 
This volume compiles publications that demonstrate Sidra’s contribution to studying a wide range of 
conditions, including: rare diseases, immunological disorders, issues related to maternal-child health 
and the novel corona virus, impressing how quick our scientific community are in facing such global 
challenges. 

 Despite the pandemic, science never stops; if anything, Sidra demonstrated its resilience 
and importance for society. We trust this collection of papers is a demonstration of the high caliber 
of science that is produced by Sidra, and will continue to grow stronger in the coming years.

Editor-in-Chief
Dr. Khalid A. Fakhro
Chief Research Officer

Managing Editor
Noor Faisal
Manager - Research Outcomes
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wide association study identifies novel risk variants from RPS6KA1, CADPS, VARS, and 
DHX58 for fasting plasma glucose in Arab population. Scientific Reports, 2020, 10 (1).
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Research 9
Drutman S Mansouri D Mahdaviani S et al. Fatal Cytomegalovirus Infection in an Adult with 
Inherited NOS2 Deficiency. New England Journal of Medicine, (2020), 437-445, 382(5).

Research 10
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F Taheri S Abdelalim E. Keratinocytes Derived from Patient-Specific Induced Pluripotent 
Stem Cells Recapitulate the Genetic Signature of Psoriasis Disease. Stem Cells and 
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targeting of breast cancer and cancer stem cells. Cancers, (2020), 12(2).

Research 15
Yadav S Gupta R Hashem S et al. Brain microstructural changes support cognitive deficits 
in HIV uninfected children born to HIV infected mothers. Brain, Behavior, & Immunity - 
Health, (2020), 100039, 2. 
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Leber M Hoyler B Prien S et al. Sequencing of serially passaged measles virus affirms 
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Journal of General Virology, (2020), 399-409, 101(4). 
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Communications, (2020), 11(1). 
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coil. Magnetic Resonance in Medicine, (2020), 806-814, 83(3). 

Research 21
Bedognetti D Cesano A Marincola F Wang E. The Biology of Immune-Active Cancers and 
Their Regulatory Mechanisms. Tumor Microenvironment, 2020, v.180, 149-172.
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Research 33
Fusco L Gazzi A Peng G et al. Graphene and other 2D materials: A multidisciplinary 
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Research 40
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Research 50
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Nisar S Bhat A Hashem S et al. Non-invasive biomarkers for monitoring the 
immunotherapeutic response to cancer. Journal of Translational Medicine, (2020), 18(1). 

Research 100
Subramanian M Wojtusciszyn A Favre L et al. Precision medicine in the era of artificial 
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daily injection to hybrid closed-loop system in children and adolescents with type 1 
diabetes. Acta Diabetologica, (2020), 681-687, 57(6).

Medical 6
Fu F Xiao F Chen W et al. A randomised double-blind dose–response study of weight-
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Medical 11
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Genome-wide association study 
identifies novel risk variants from 
RPS6KA1, CADPS, VARS, and 
DHX58 for fasting plasma glucose 
in Arab population
Prashantha Hebbar1,2, Mohamed Abu-farha  1,6, fadi Alkayal1,6, Rasheeba nizam1,6, 
Naser elkum  1,3, Motasem Melhem1, Sumi Elsa John1, Arshad channanath1, 
Jehad Abubaker1, Abdullah Bennakhi1, Ebaa Al-ozairi1, Jaakko tuomilehto1,4, 
Janne pitkaniemi4, osama Alsmadi1,5*, Fahd Al-Mulla1* & Thangavel Alphonse thanaraj1*

Consanguineous populations of the Arabian Peninsula, which has seen an uncontrolled rise in type 
2 diabetes incidence, are underrepresented in global studies on diabetes genetics. We performed a 
genome-wide association study on the quantitative trait of fasting plasma glucose (FPG) in unrelated 
Arab individuals from Kuwait (discovery-cohort:n = 1,353; replication-cohort:n = 1,196). Genome-wide 
genotyping in discovery phase was performed for 632,375 markers from Illumina HumanOmniExpress 
Beadchip; and top-associating markers were replicated using candidate genotyping. Genetic models 
based on additive and recessive transmission modes were used in statistical tests for associations 
in discovery phase, replication phase, and meta-analysis that combines data from both the 
phases. A genome-wide significant association with high FPG was found at rs1002487 (RPS6KA1) 
(p-discovery = 1.64E-08, p-replication = 3.71E-04, p-combined = 5.72E-11; β-discovery = 8.315; 
β-replication = 3.442; β-combined = 6.551). Further, three suggestive associations (p-values < 8.2E-06) 
with high FPG were observed at rs487321 (CADPS), rs707927 (VARS and 2Kb upstream of VWA7), and 
rs12600570 (DHX58); the first two markers reached genome-wide significance in the combined analysis 
(p-combined = 1.83E-12 and 3.07E-09, respectively). Significant interactions of diabetes traits (serum 
triglycerides, FPG, and glycated hemoglobin) with homeostatic model assessment of insulin resistance 
were identified for genotypes heterozygous or homozygous for the risk allele. Literature reports 
support the involvement of these gene loci in type 2 diabetes etiology.

A large number of genome-wide association studies have been conducted in various populations (mostly on 
Europeans, Americans, and East Asians), resulting in the identification of more than 100 loci conferring suscepti-
bility to type 2 diabetes mellitus1–4. Meta-analysis and genotype imputations from diverse ethnic populations help 
identify novel markers and causal loci. However, despite the observed high prevalence of type 2 diabetes in Arab 
countries5,6, their populations were not included in global studies.

The Arabian Peninsula is at the nexus of Africa, Europe, and Asia; and has been assumed to be an early human 
migration route out of Africa. Consanguineous marriage (especially among first or second cousins) is an estab-
lished practice among the Arabian Peninsula population. Consanguinity results in increased homozygosity, and 
accumulation of deleterious recessive alleles in the gene pool, creating the potential for certain variants to become 

1Dasman Diabetes Institute, P.O. Box 1180, Dasman, 15462, Kuwait. 2Doctoral program in Population Health, Faculty 
of medicine, University of Helsinki, Helsinki, Finland. 3Sidra Medical and Research Center, Doha, Qatar. 4Department 
of Public Health, University of Helsinki, Helsinki, Finland. 5King Hussein Cancer Center, Amman, Jordan. 6These 
authors contributed equally: Mohamed Abu-Farha, Fadi Alkayal and Rasheeba Nizam. *email: oa.12163@khcc.jo; 
fahd.almulla@dasmaninstitute.org; alphonse.thangavel@dasmaninstitute.org
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Abstract

Cardiovascular disease (CVD) risks persist in patients despite treatment. CVD susceptibility

also varies with sex and ethnicity and is not entirely explained by conventional CVD risk fac-

tors. The aim of the present study was to identify novel CVD candidate markers in circulating

Peripheral blood mononuclear cells (PBMCs) and plasma from Arab obese subjects with

and without CVD using proteomic approaches. Human adults with confirmed CVD (n = 208)

and matched non-CVD controls (n = 152) living in Kuwait were examined in the present

cross-sectional study. Anthropometric and classical biochemical parameters were deter-

mined. We employed a shotgun proteomic profiling approach on PBMCs isolated from a

subset of the groups (n = 4, each), and differentially expressed proteins selected between

the two groups were validated at the mRNA level using RT-PCR (n = 6, each). Plasma levels

of selected proteins from the proteomics profiling: Proteinase-3 (PR3), Annexin-A3 (ANX3),

Defensin (DEFA1), and Matrix Metalloproteinase-9 (MMP9), were measured in the entire

cohort using human enzyme-linked immunosorbent assay kits and were subsequently cor-

related with various clinical parameters. Out of the 1407 we identified and quantified from

the proteomics profiling, 47 proteins were dysregulated with at least twofold change

between the two subject groups. Among the differentially expressed proteins, 11 were con-

firmed at the mRNA levels. CVD influenced the levels of the shortlisted proteins (MMP9,

PR3, ANX3, and DEFA1) in the PBMCs and plasma differentially. Despite the decreased

levels of both protein and mRNA in PBMCs, PR3 circulating levels increased significantly in

patients with CVD and were influenced by neither diabetes nor statin treatment. No signifi-

cant changes were; however, observed in the DEFA1, MMP9, and ANX3 levels in plasma.

Multivariate logistic regression analysis revealed that only PR3 was independently associ-

ated with CVD. Our results suggest that the dysregulation of PR3 levels in plasma and

PBMCs reflects underlying residual CVD risks even in the treated population. More prospec-

tive and larger studies are required to establish the role of PR3 in CVD progression.
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Abstract: Cancer cell biology takes advantage of identifying diverse cellular signaling pathways that are dis-
rupted in cancer. Signaling pathways are an important means of communication from the exterior of cell to intra-
cellular mediators, as well as intracellular interactions that govern diverse cellular processes. Oncogenic muta-
tions or abnormal expression of signaling components disrupt the regulatory networks that govern cell function, 
thus enabling tumor cells to undergo dysregulated mitogenesis, to resist apoptosis, and to promote invasion to 
neighboring tissues. Unraveling of dysregulated signaling pathways may advance the understanding of tumor 
pathophysiology and lead to the improvement of targeted tumor therapy. In this review article, different signaling 
pathways and how their dysregulation contributes to the development of tumors have been discussed. 

Keywords: Angiogenesis, apoptosis, cell invasion, cell proliferation, drug targets, metastasis, signaling pathways, tumor microenvironment. 

1. INTRODUCTION 
 Cancer is a disease affecting millions of people worldwide. 
Cancer cells have the ability to abnormally divide and grow as a 
result of alteration or mutation in specific genes. The common sig-
naling pathways and processes underlying cancer are now easily 
understood due to the advanced DNA sequencing over the past few 
years [1]. The genes and pathways altered, varies across different 
individuals and different types of tumor. There must be a complete 
understanding of all these dysregulated cancer pathways in order to 
identify and broaden therapeutic options [2]. The cell signaling 
systems that control the fate of the cell are disrupted by oncogenic 
mutations which contribute towards the malignant behavior of the 
tumor cells. The development of a malignant tumor depends on the 
acquired traits of cancer cells, which are known as “Hallmarks of 
cancer”. There are ten major hallmarks of cancer: sustained prolif-
erative signals, replicating immortality, evading growth suppres-
sion, resisting cell death, activating invasion & metastasis, inducing 
angiogenesis, tumor-promoting inflammation, avoiding immune 
destruction, genomic instability & mutation, and deregulated cellu-
lar energetics [3].  
 Many studies have shown that solid tumors are highly complex 
eco-system infiltrated with many immune cells, endothelial cells, 
cancer-associated fibroblasts (CAFs), endocrine cells entangled in 
the extracellular matrix (ECM) proteins which together make the 
Tumor Microenvironment (TME). This TME, by secreting various 
growth factors, immune-suppressive factors recruit tumor-
promoting macrophages, inflammatory cells, cancer-associated 
fibroblasts [4], help escape immune recognition [5], and provide a 
permissive environment for tumor progression, metastasis and de-
velopment of resistance to therapy [6]. In addition, the accumula-
tion of genetic and epigenetic alterations during the cancer 
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progression results in the clonal selection of cells with more aggres-
sive phenotypes. As the tumor size increases, its core loses access 
to the oxygen and nutrients that promote the formation of new 
blood vessels called angiogenesis as a compensatory mechanism to 
obtain more oxygen and nutrients, thus allowing cancer cells to 
enter the blood circulation to establish distant metastasis. Recent 
high throughput genomic data has identified a trove of mutations 
that result in the deregulation of many signal transduction pathways 
promoting cellular characteristics favoring carcinogenesis. In this 
review, the deregulated pathways imparting proliferative, survival, 
and invading advantages to various tumors have been comprehen-
sively described [7].  

2. SIGNALING PATHWAYS 
 Many signaling pathways are interconnected with each other 
and form complex networks. The activation of these cellular path-
ways by various external and internal cues and their integration lead 
to the execution of various cellular functions controlling cell 
growth, motility, cell architecture & polarity, differentiation, pro-
grammed cell death, protein synthesis, etc. [8] (Fig. 1). While these 
signaling pathways are precisely controlled in normal cells, the 
deregulation of these pathways results in uncontrolled proliferation 
and development of cancers. The most common geneti-
cally/epigenetically altered signaling pathways in various cancers 
are discussed below [2]. 

2.1. ErbB/EGFR Signaling Pathway 
 The ErbB family, including ErbB-1/EGFR, HER2/neu/ErbB-2, 
HER3/ErbB-3 and HER4/ErbB-4 is a family of receptor tyrosine 
kinases that modulate numerous signal transducers and activate 
many intracellular pathways [9]. While mutations and alternative 
splicing play an important role in protein function, expression, and 
their stability, mutated and truncated EGFR (EGFRvIII) has been 
shown to play an important role in the development, progression, 
metastasis and therapeutic resistance of many cancers including 



36

J Cell Physiol. 2020;1–19. wileyonlinelibrary.com/journal/jcp © 2020 Wiley Periodicals, Inc. | 1

Received: 14 February 2019 | Accepted: 20 December 2019

DOI: 10.1002/jcp.29441

OR I G I NA L R E S EA RCH AR T I C L E

Functional characterizationof humanmyosin‐binding protein
C3 variants associated with hypertrophic cardiomyopathy
reveals exon‐specific cardiac phenotypes in zebrafish model

Sahar I. Da’as1,2 | Huseyin C. Yalcin3 | Gheyath K. Nasrallah3,4 |
Iman A. Mohamed5 | Michail Nomikos6 | Magdi H. Yacoub7 | Khalid A. Fakhro1,2,8

1College of Health and Life Sciences, Hamad

Bin Khalifa University, Doha, Qatar

2Department of Human Genetics, Sidra

Medicine, Doha, Qatar

3Biomedical Research Center, Qatar

University, Doha, Qatar

4Department of Biomedical Science, College of

Health Sciences, Qatar University, Doha,

Qatar

5Center of Excellence for Stem Cells and

Regenerative Medicine, Zewail City of Science

and Technology, Egypt

6College of Medicine, Member of QU Health,

Qatar University, Doha, Qatar

7Faculty of Medicine, Imperial College,

National Heart & Lung Institute, UK

8Department of Genetic Medicine, Weill

Cornell Medical College, Doha, Qatar

Correspondence

Khalid Fakhro, Department of Human

Genetics, Sidra Medicine, Doha, Qatar.

Email: kfakhro@sidra.org

Abstract

Myosin‐binding protein C 3 (MYBPC3) variants are the most common cause of

hypertrophic cardiomyopathy (HCM). HCM is a complex cardiac disorder due to its

significant genetic and clinical heterogeneity. MYBPC3 variants genotype–phenotype

associations remain poorly understood. We investigated the impact of two novel

human MYBPC3 splice‐site variants: V1: c.654+2_654+4dupTGG targeting exon 5

using morpholino MOe5i5; and V2: c.772+1G>A targeting exon 6 using MOe6i6;

located within C1 domain of cMyBP‐C protein, known to be critical in regulating

sarcomere structure and contractility. Zebrafish MOe5i5 and MOe6i6 morphants

recapitulated typical characteristics of human HCM with cardiac phenotypes of

varying severity, including reduced cardiomyocyte count, thickened ventricular

myocardial wall, a drastic reduction in heart rate, stroke volume, and cardiac output.

Analysis of all cardiac morphological and functional parameters demonstrated that V2

cardiac phenotype was more severe than V1. Coinjection with synthetic human

MYBPC3 messenger RNA (mRNA) partially rescued disparate cardiac phenotypes in

each zebrafish morphant. While human MYBPC3 mRNA partially restored the

decreased heart rate in V1 morphants and displayed increased percentages of

ejection fraction, fractional shortening, and area change, it failed to revert the V1

ventricular myocardial thickness. These results suggest a possible V1 impact on

cardiac contractility. In contrast, attempts to rescue V2 morphants only restored the

ventricular myocardial wall hypertrophy phenotype but had no significant effect on

impaired heart rate, suggesting a potential V2 impact on the cardiac structure. Our

study provides evidence of an association between MYBPC3 exon‐specific cardiac

phenotypes in the zebrafish model providing important insights into how these

genetic variants contribute to HCM disease.

K E YWORD S

hypertrophic cardiomyopathy, myosin‐binding protein C3, splice site variants, ventricle,

zebrafish
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Updates on the Current Technologies for microRNA Profiling 

Rebecca Mathew1, Valentina Mattei1, Muna Al Hashmi1 and Sara Tomei1,* 
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Abstract: MicroRNAs are RNA molecules of ~22 nt length that regulate gene expression post-
transcriptionally. The role of miRNAs has been reported in many cellular processes including apop-
tosis, cell differentiation, development and proliferation. The dysregulated expression of miRNAs 
has been proposed as a biomarker for the diagnosis, onset and prognosis of human diseases. The 
utility of miRNA profiles to identify and discriminate patients from healthy individuals is highly de-
pendent on the sensitivity and specificity of the technologies used for their detection and the quantity 
and quality of starting material. In this review, we present an update of the current technologies for 
the extraction, QC assessment and detection of miRNAs with special focus to the most recent meth-
ods, discussing their advantages as well as their shortcomings. 
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1. INTRODUCTION 

MicroRNAs (miRNAs) are short non-coding RNA mole-
cules that regulate mRNA expression by post-transcriptional 
silencing of target genes [1]. Silencing is obtained by a com-
bination of translational repression and mRNA destabiliza-
tion [2, 3]. Positioned up-stream of gene expression regulato-
ry cascades, miRNA presence in tissues and fluids together 
with their remarkable stability make miRNAs good bi-
omarkers for several diseases. In fact, miRNA identity and 
expression levels are often used to discriminate disease state 
and to distinguish diseased from healthy individuals [4, 5]. 
In the recent years, along with the revolutionary progress in 
genomics, the miRNA field has experienced rapid growth 
especially with regard to the technologies associated with 
miRNA isolation, detection and analysis. The expression 
levels of miRNAs can be influenced by the way the RNA is 
extracted and processed. Indeed, studies have often reported 
inconsistencies in miRNA expression results. 

When assessing miRNA profiling, it is of paramount im-
portance to choose the appropriate methods for miRNA iso-
lation, detection, and data analysis and also being aware of 
the advantages and shortcomings of the different technolo-
gies. This paper is meant to provide the readers with an 
overview of the current technologies for miRNA isolation, 
QC, detection, and data analysis and will not discuss miRNA 
biology as this topic has been discussed elsewhere [1-4, 6-9]. 

 

*Address correspondence to this author at the Omics Core and Biorepository, 
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2. MIRNA EXTRACTION 

When performing studies on miRNA profiling, it is of 
paramount importance to carefully choose the optimal meth-
ods for miRNA extraction in order to ensure consistent re-
sults. Initial efforts should also be spent to optimize and 
standardize extraction protocols [10-12]. Several starting 
materials can be used for miRNA extraction including tis-
sues, cells and body fluids [13, 14]. Obviously, yield and 
purity of miRNA can vary largely depending on the type and 
quantity of starting material used. As an example, blood, 
cells and human tissues represent a good source of miRNAs, 
whereas body fluids give lower yield as compared to cells 
and tissues. When handling serum and plasma, generally a 
larger amount of starting material is required that exceeds the 
input volume recommended from commercially available 
kits [15]. MiRNA fraction is generally isolated together with 
total RNA. Nevertheless, selective isolation of miRNAs has 
also been proposed recently [10].  

The initial methods for RNA extraction used phenol-
chloroform and involved an RNA precipitation step. TRIzol 
reagent (Thermo Fisher Scientific, Waltham, MA, USA) is 
often employed for RNA extraction. TRIzol is a monophasic 
solution of phenol and guanidine isothiocyanate, which 
maintains the integrity of the RNA due to highly effective 
inhibition of RNase activity while disrupting cells and dis-
solving cell components during sample homogenization. An 
advantage in using TRIzol consists in the possibility to per-
form concurrent isolation of DNA and proteins from the 
same sample. Following homogenization through TRIzol, 
chloroform is added and the homogenate separates into three 
phases: i. a clear upper aqueous layer containing RNA, ii. an 
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Abstract: Claudins, a group of membrane proteins involved in the formation of tight junctions, are 

mainly found in endothelial or epithelial cells. These proteins have attracted much attention in 

recent years and have been implicated and studied in a multitude of diseases. Claudins not only 

regulate paracellular transepithelial/transendothelial transport but are also critical for cell growth 

and differentiation. Not only tissue-specific but the differential expression in malignant tumors is 

also the focus of claudin-related research. In addition to up- or down-regulation, claudin proteins 

also undergo delocalization, which plays a vital role in tumor invasion and aggressiveness. Claudin 

(CLDN)-1 is the most-studied claudin in cancers and to date, its role as either a tumor promoter or 

suppressor (or both) is not established. In some cancers, lower expression of CLDN-1 is shown to 

be associated with cancer progression and invasion, while in others, loss of CLDN-1 improves the 

patient survival. Another topic of discussion regarding the significance of CLDN-1 is its localization 

(nuclear or cytoplasmic vs perijunctional) in diseased states. This article reviews the evidence 

regarding CLDN-1 in cancers either as a tumor promoter or suppressor from the literature and we 

also review the literature regarding the pattern of CLDN-1 distribution in different cancers, focusing 

on whether this localization is associated with tumor aggressiveness. Furthermore, we utilized 

expression data from The Cancer Genome Atlas (TCGA) to investigate the association between 

CLDN-1 expression and overall survival (OS) in different cancer types. We also used TCGA data to 

compare CLDN-1 expression in normal and tumor tissues. Additionally, a pathway interaction 

analysis was performed to investigate the interaction of CLDN-1 with other proteins and as a future 

therapeutic target.  
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Cellular metabolism is maintained by a network of biochemi-
cal reactions that are essential for normal tissue function1. 
These reactions form larger metabolic pathways that exist 

under tight regulatory control to help balance metabolic fluctuations 
experienced by the cell. Therefore, it is not surprising that abnormal 
metabolism is a hallmark of several pathologies, including neuro-
degeneration and cancer1,2. Probing of the kinetics of metabolic 
pathways in vivo plays a key role in studying disease mechanisms, 
identifying new treatment strategies and developing biomarkers of 
treatment response. To date, several non-invasive techniques have 
been established to monitor the relationship between cellular func-
tion and metabolism3.

Positron emission tomography (PET) using the glucose (Glc) 
analogue 2-18F-fluoro-2-deoxy-d-glucose is a widely utilized clini-
cal tool that provides high-resolution maps of Glc uptake in can-
cer, neurodegeneration and cardiac diseases4–6. However, PET also 
requires the use of radioactive 2-18F-fluoro-2-deoxy-d-glucose and 
does not readily provide information on tissue metabolic activity 
beyond the initial step of glycolytic metabolism7. Conventional 
magnetic resonance imaging (MRI) provides outstanding ana-
tomical information without exposure to ionizing radiation, but 
only offers limited insight with regard to metabolism8. Chemical 
exchange saturation transfer MRI offers enhanced detection sen-
sitivity for a variety of metabolites, but is limited in its ability to 
measure dynamic changes in metabolite turnover9,10. Proton mag-
netic resonance spectroscopy (1H MRS) is a gold standard for 
detecting and quantifying several endogenous tissue metabolites in 
a single acquisition, but it is not capable of tracking metabolic fluxes 
and pathways11. 13C MRS in combination with administration of 
13C-labelled substrates has been used to study metabolic pathways 

in both preclinical and clinical settings12–14, but its low sensitivity 
has limited its routine use in human studies. The advent of dynamic 
nuclear polarization combined with 13C MRS has provided a strong 
boost to the sensitivity of this technique15,16. However, this approach 
is hindered by the short in vivo half-life of hyperpolarized 13C in 
addition to the requirement of onsite polarizers and 13C hardware.

Recently, 2H MRS—also referred to as deuterium MRS (DMRS)—
has been evaluated for its potential to assess tissue metabolic kinet-
ics following administration of deuterated subtrates17. Preliminary 
studies have shown the utility of DMRS based deuterium metabolic 
imaging in the detection of human glioblastoma and hepatocellu-
lar carcinomas18. However, DMRS has low sensitivity relative to 1H 
MRS and still requires specialized hardware for use on clinical scan-
ners. Deuterated substrates have also been utilized in combination 
with stimulated Raman scattering imaging for spectral tracing of 
deuterium (STRIDE) to measure the metabolic dynamics of newly 
synthesized cellular macromolecules including DNA, proteins, lip-
ids and glycogen19. Although this approach provides high-resolu-
tion, biochemically informative images of Glc anabolic utilization, it 
is mostly restricted to superficial tissue measurements and requires 
prolonged exposure (~10 d) to deuterated substrates.

Here, we present a method—quantitative exchanged-label turn-
over MRS (QELT, or simply qMRS)—that increases the sensitivity of 
magnetic resonance-based metabolic mapping without the require-
ment for specialized hardware. Similar to DMRS, qMRS relies on 
the administration of deuterium-labelled substrates to track the pro-
duction of downstream metabolites. However, instead of 2H-based 
detection of these metabolites, we performed 1H MRS. Since 2H is 
invisible on 1H MRS, replacement of 1H with 2H leads to an over-
all reduction in 1H MRS signal for the corresponding metabolites.  

1H magnetic resonance spectroscopy of  
2H-to-1H exchange quantifies the dynamics  
of cellular metabolism in vivo
Laurie J. Rich1,5, Puneet Bagga1,5, Neil E. Wilson1, Mitchell D. Schnall1, John A. Detre1,2, 
Mohammad Haris1,3,4 and Ravinder Reddy   1*

Quantitative mapping of the in vivo dynamics of cellular metabolism via non-invasive imaging contributes to our understanding 
of the initiation and progression of diseases associated with dysregulated metabolic processes. Current methods for imaging 
cellular metabolism are limited by low sensitivities, costs or the use of specialized hardware. Here, we introduce a method 
that captures the turnover of cellular metabolites by quantifying signal reductions in proton magnetic resonance spectroscopy 
(MRS) resulting from the replacement of 1H with 2H. The method, which we termed quantitative exchanged-label turnover MRS, 
only requires deuterium-labelled glucose and standard magnetic resonance imaging scanners, and with a single acquisition 
provides steady-state information and metabolic rates for several metabolites. We used the method to monitor glutamate, 
glutamine, γ-aminobutyric acid and lactate in the brains of unaffected and glioma-bearing rats following the administration of 
2H2-labelled glucose and 2H3-labelled acetate. Quantitative exchanged-label turnover MRS should broaden the applications of 
routine 1H MRS.

NAtuRE BioMEDicAL ENgiNEERiNg | www.nature.com/natbiomedeng
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Generation of a human induced pluripotent stem cell line (QBRIi009-A)
from a patient with a heterozygous deletion of FOXA2
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A B S T R A C T

FOXA2 is a transcription factor, playing an important role during development. We established an induced pluripotent stem cell (iPSC) line, QBRIi009-A, using non-
integrating Sendai virus from a 4-year-old boy, displaying a complex clinical phenotype. Molecular karyotyping and cytogenetics confirmed a de novo proximal
20p11.2 deletion with a reciprocal translocation between the short arm of chromosome 6 and 20. The deleted region (~969 kb) contains only one gene, FOXA2. The
generated hiPSC line was fully characterized for its pluripotency and its genetic identity. This iPSC line provides a useful model to study FOXA2 role during human
development and in disease pathogenesis.

Resource Table

Unique stem cell line i-
dentifier

QBRIi009-A

Alternative name(s) of
stem cell line

FOXA2+/− iPSCs

Institution Qatar Biomedical research institute QBRI, Hamad Bin
Khalifa University, Qatar Foundation, Qatar.

Contact information of
distributor

Essam M. Abdelalim. E-mail: emohamed@hbku.edu.qa

Type of cell line iPSC
Origin human
Additional origin info Age: 4 years old

Sex: Male
Ethnicity: Bangali

Cell Source Blood
Clonality Clonal
Method of reprogram-

ming
Integration-free Sendai virus vector for delivery of OCT3/
4, SOX2, c-MYC and KLF4

Genetic Modification YES
Type of Modification Hereditary
Associated disease Multiple syndromic features, growth hormone deficiency

and central hypothyroidism
Gene/locus Gene: FOXA2

Locus: chr20: 22,561,642 - 22,566,101
Deletion: chromosome 20 at bands p11.22 to p11.21

Method of modification N/A
Name of transgene or r-

esistance
N/A

Inducible/constitutive s-
ystem

N/A

Date archived/stock da-
te

Date cell line archived or deposited in repository

Cell line repository/ba-
nk

N/A

Ethical approval Blood samples were obtained from Sidra Medicine hos-
pital with full informed consent. The protocol was
approved by the Institutional Review Board (IRB) of Sidra
Medicine (no. 1702007608) and QBRI (no. 2018-002)

1. Resource utility

Our iPSC line was generated from a patient with a heterozygous
deletion of chromosome 20 at bands p11.22 to p11.21, encompassing
only FOXA2 gene. This iPSC line offers an in vitro model to investigate
the role of FOXA2 during human development and in the disease de-
velopment.

2. Resource details

Previous studies reported that 20p11.2 proximal deletions, over-
lapping FOXA2 displays multiple phenotypic abnormalities, including
developmental delay, panhypopituitarism, heterotaxy and neurodeve-
lopmental abnormalities (Dines et al., 2019; Dayem-Quere et al., 2013).
FOXA2 mutations are associated with hypopituitarism,

https://doi.org/10.1016/j.scr.2020.101705
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BACKGROUND
Cytomegalovirus (CMV) can cause severe disease in children and adults with a 
variety of inherited or acquired T-cell immunodeficiencies, who are prone to mul-
tiple infections. It can also rarely cause disease in otherwise healthy persons. The 
pathogenesis of idiopathic CMV disease is unknown. Inbred mice that lack the 
gene encoding nitric oxide synthase 2 (Nos2) are susceptible to the related murine 
CMV infection.

METHODS
We studied a previously healthy 51-year-old man from Iran who after acute CMV 
infection had an onset of progressive CMV disease that led to his death 29 months 
later. We hypothesized that the patient may have had a novel type of inborn error 
of immunity. Thus, we performed whole-exome sequencing and tested candidate 
mutant alleles experimentally.

RESULTS
We found a homozygous frameshift mutation in NOS2 encoding a truncated NOS2 
protein that did not produce nitric oxide, which determined that the patient had 
autosomal recessive NOS2 deficiency. Moreover, all NOS2 variants that we found in 
homozygosity in public databases encoded functional proteins, as did all other 
variants with an allele frequency greater than 0.001.

CONCLUSIONS
These findings suggest that inherited NOS2 deficiency was clinically silent in this 
patient until lethal infection with CMV. Moreover, NOS2 appeared to be redundant 
for control of other pathogens in this patient. (Funded by the National Center for 
Advancing Translational Sciences and others.)
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Fatal Cytomegalovirus Infection in an Adult 
with Inherited NOS2 Deficiency
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Keratinocytes derived from patient-specific induced pluripotent 

stem cells recapitulate the genetic signature of psoriasis disease 
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Running Title: A patient-specific iPSC model of psoriasis 
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Abstract 

Psoriasis is characterized by hyperproliferation and defective differentiation of 

keratinocytes (KCs). Patients with psoriasis are at a high risk of developing diabetes and 

cardiovascular diseases. The debate on the genetic origin of psoriasis pathogenesis 

remains unresolved due to lack of suitable in vitro human models mimicking the disease 

phenotypes. Here, we provide the first human induced pluripotent stem cell (iPSC) model 

for psoriasis carrying the genetic signature of the patients. iPSCs were generated from 

patients with psoriasis (PsO-iPSCs) and healthy donors (Ctr-iPSCs) and were efficiently 

differentiated into mature KCs. RNA sequencing of KCs derived from Ctr-iPSCs and PsO-

iPSCs identified 361 commonly upregulated and  412 commonly downregulated genes. KCs 

derived from PsO-iPSCs showed dysregulated transcripts associated with psoriasis and KC 

differentiation, such as HLA-C, KLF4, chemokines, type I interferon (IFN)-inducible genes, 

solute carrier family, IVL, DSG1, and HLA-DQA1 as well as transcripts associated with 

insulin resistance, such as IRS2, GDF15, GLUT10, and GLUT14. Our data suggests that the 

KC abnormalities are the main driver triggering psoriasis pathology and highlights the 

substantial contribution of genetic predisposition in the development of psoriasis and 

insulin resistance. 

Key words: Induced pluripotent stem cells, psoriasis phenotypes, genetic predisposition, 

keratinocytes, insulin resistance, skin disorder, transcriptome profiling.  
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Genomics of Autism

Khalid A. Fakhro

Abstract Autism spectrum disorder (ASD) is a heterogeneous condition affecting 
>1% of all children, characterized by impaired social interactions, repetitive behav-
ior and a widely variable spectrum of comorbidities. These comorbidities may 
include developmental delay, gastrointestinal problems, cardiac disorders, immune 
and autoimmune dysregulation, neurological manifestations (e.g., epilepsy, intel-
lectual disability), and other clinical features. This wide phenotypic heterogeneity is 
difficult to predict and manifests across a wide range of ages and with a high degree 
of difference in severity, making disease management and prediction of a successful 
intervention very difficult. Recently, advances in genomics and other molecular 
technologies have enabled the study of ASD on a molecular level, illuminating 
genes and pathways whose perturbations help explain the clinical variability among 
patients, and whose impairments provide possible opportunities for better treatment 
options. In fact, there are now >1000 genes that have been linked to ASD through 
genetic studies of more than 10,000 patients and their families. This chapter dis-
cusses these discoveries and in the context of recent developments in genomics and 
bioinformatics, while also examining the trajectory of gene discovery efforts over 
the past few decades, as both better ascertainment and global attention have been 
given to this highly vulnerable patient population.

Keywords Autism · Genomics · Next-generation sequencing · NGS · Copy number 
variations · Chromosomal abnormalities · Exome sequencing · Genome sequencing 
· Bioinformatics
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Glucagon-like peptide-1 receptor and sarcoglycan delta

genetic variants can affect cardiovascular risk in

chronic kidney disease patients under hemodialysis
Annalisa Terranegra 1, Teresa Arcidiacono2, Lorenza Macrina2,
Caterina Brasacchio3, Francesca Pivari3, Alessandra Mingione3, Sara Tomei1,
Massimo Mezzavilla1,4, Lee Silcock1, Mario Cozzolino 3, Nicola Palmieri5,
Ferruccio Conte5, Marcella Sirtori6, Alessandro Rubinacci6, Laura Soldati3 and
Giuseppe Vezzoli2

1Research Branch, Sidra Medicine Hospital, Doha, Qatar, 2Nephrology and Dialysis Unit, IRCCS San Raffaele
Scientific Institute, Vita Salute University, Milan, Italy, 3Renal Unit, Department of Health Sciences, Università
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ABSTRACT

Background. Chronic kidney disease (CKD) patients under hemodialysis show a higher risk of cardiovascular (CV) mortality
and morbidity than the general population. This study aims to identify genetic markers that could explain the increased CV
risk in hemodialysis.

Methods. A total of 245 CKD patients under hemodialysis were recruited and followed up for 5 years to record CV events.
Genetic analysis was performed using single-nucleotide polymorphisms (SNPs) genotyping by Infinium Expanded Multi-
Ethnic Genotyping Array (Illumina, San Diego, CA, USA) comparing patients with and without a history of CV events [161
cardiovascular diseases (CVDs) and 84 no CVDs]. The fixation index (Fst) measure was used to identify the most
differentiated SNPs, and gene ontology analysis [Protein Analysis THrough Evolutionary Relationships (PANTHER) and
Ingenuity Pathway Analysis (IPA)] was applied to define the biological/pathological roles of the associated SNPs. Partitioning
tree analysis interrogated the genotype–phenotype relationship between discovered genetic variants and CV phenotypes.
Cox regression analysis measured the effect of these SNPs on new CV events during the follow-up (FU).

Results. Fst analysis identified 3218 SNPs that were significantly different between CVD and no CVD. Gene ontology analysis
identified two of these SNPs as involved in cardiovascular disease pathways (Ingenuity Pathway) and heart development
(Panther) and belonging to 2 different genes: Glucagon-like peptide-1 receptor (GLP1R) and Sarcoglycan delta (SGCD). The
phenotype–genotype analysis found a higher percentage of CVD patients carrying the GLP1R rs10305445 allele A (P¼0.03)
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Reverting Immune Suppression to
Enhance Cancer Immunotherapy
Bella S. Guerrouahen1*, Cristina Maccalli 1, Chiara Cugno1, Sergio Rutella 2 and

Emmanuel T. Akporiaye 3,4*

1 Sidra Medicine, Member of Qatar Foundation, Research Department, Doha, Qatar, 2 John van Geest Cancer Research

Centre, Nottingham Trent University, Nottingham, United Kingdom, 3 Veana Therapeutics, Inc., Portland, OR, United States,
4 Providence Cancer Center, Portland, OR, United States

Tumors employ strategies to escape immune control. The principle aim of most

cancer immunotherapies is to restore effective immune surveillance. Among the different

processes regulating immune escape, tumor microenvironment-associated soluble

factors, and/or cell surface-bound molecules are mostly responsible for dysfunctional

activity of tumor-specific CD8+T cells. These dynamic immunosuppressive networks

prevent tumor rejection at several levels, limiting also the success of immunotherapies.

Nevertheless, the recent clinical development of immune checkpoint inhibitors or of

molecules modulating cellular targets and immunosuppressive enzymes highlights the

great potential of approaches based on the selective disruption of immunosuppressive

networks. Currently, the administration of different categories of immunotherapy in

combination regimens is the ultimate modality for impacting the survival of cancer

patients.With the advent of immune checkpoint inhibitors, designed tomount an effective

antitumor immune response, profound changes occurred in cancer immunotherapy:

from a global stimulation of the immune system to a specific targeting of an immune

component. This review will specifically highlight the players, the mechanisms limiting

an efficient antitumor response and the current immunotherapy modalities tailored

to target immune suppressive pathways. We also discuss the ongoing challenges

encountered by these strategies and provide suggestions for circumventing hurdles to

new immunotherapeutic approaches, including the use of relevant biomarkers in the

optimization of immunotherapy regimens and the identification of patients who can

benefit from defined immune-based approaches.

Keywords: immunotherapy, immunosuppression, tumor escape, soluble factors, tumor microenvironment,

immune checkpoint inhibitors, immunosuppressive enzymes

Cancer growth and progression is controlled by the immune cells infiltrating the tumor
microenvironment (TME). Several reports provide clear evidence that activation of an antitumor
immune response in the host results in tumor regression and translates into better clinical outcomes
in animal and human cancers (1, 2). However, more often than not, the interactions between the
immunological players and the tumor cells in the TME lead to immune evasion contributing to
tumor progression (3). Importantly, the immune selection inadvertently favors the emergence of
tumors with reduced immunogenicity. The stromal compartment is required to create a permissive
environment for the extravasation and spread of genetically and epigenetically altered tumor cells
(4), and maintain the inactivation of various components of the immune system, preventing their
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Abstract: Breast cancer is regarded as a heterogeneous and complicated disease that remains the 
prime focus in the domain of public health concern. Next-generation sequencing technologies 
provided a new perspective dimension to non-coding RNAs, which were initially considered to be 
transcriptional noise or a product generated from erroneous transcription. Even though 
understanding of biological and molecular functions of noncoding RNA remains enigmatic, 
researchers have established the pivotal role of these RNAs in governing a plethora of biological 
phenomena that includes cancer-associated cellular processes such as proliferation, invasion, 
migration, apoptosis, and stemness. In addition to this, the transmission of microRNAs and long 
non-coding RNAs was identified as a source of communication to breast cancer cells either locally 
or systemically. The present review provides in-depth information with an aim at discovering the 
fundamental potential of non-coding RNAs, by providing knowledge of biogenesis and functional 
roles of micro RNA and long non-coding RNAs in breast cancer and breast cancer stem cells, as 
either oncogenic drivers or tumor suppressors. Furthermore, non-coding RNAs and their potential 
role as diagnostic and therapeutic moieties have also been summarized. 

Keywords: breast cancer stem cells; biogenesis; long non-coding RNA; microRNA; targets 
 

1. Introduction 

Breast cancer (BC) is the most common form of cancer among women and accounts for 11.6% of 
cancer incidences and 6.6% of cancer-associated deaths worldwide [1]. The high incidence and death 
rates in BC are linked to various factors, among which the most common being its heterogeneous 
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A B S T R A C T

Introduction: Antiretroviral therapy (ART) is considered the most effective way to prevent perinatal transmission
of human immunodeficiency virus (HIV). However, there is little knowledge about the effect of ART on the brain
of HIV uninfected children born to HIV infected mothers (HUC). The current study evaluated the brain’s
microstructural integrity, and cognitive function in HUC compared to healthy children born to normal mothers
(CHNM) and HIV infected children born to HIV infected mothers (HIC) to investigate the effect of in-utero
exposure of ART on cerebral gray and white matter.
Materials and methods: Forty nine HIC, 12 HUC and 18 CHNM underwent neuropsychological (NP) assessment and
a brain MRI. Diffusion tensor imaging (DTI) data was used to generate fractional anisotropy (FA) and mean
diffusivity (MD) maps. Voxel wise comparison for FA and MD was performed between three groups using an
analysis of covariance (ANCOVA) including age and sex as covariates, and correction for multiple comparisons
(false discovery rate (FDR), p < 0.05 with minimum extended cluster size, 150 voxels). NP test scores were also
compared between three groups using ANOVA with Post Hoc Bonferroni multiple comparison corrections (p <

0.05). Significantly changed FA and MD values in different brain regions in HIC and HUC compared to CHNM
were used for correlation analysis with NP test scores using Pearson’s correlation.
Results: HIC and HUC groups showed significantly decreased NP test scores in various domain compared to
CHNM. Significantly lower NP test scores was observed in HIC than those of HUC. HIC showed decreased FA and
increased MD in multiple brain sites as compared to both CHNM and HUC. Decreased FA along with both
increased and decreased MD in different brain regions was present in HUC compared to CHNM. Both positive and
negative correlation of altered FA and MD values from different brain regions in HIC and HUC with NP test scores
was observed.
Conclusion: The presence of brain tissue changes and neurocognitive function deficit in absence of HIV infection in
HUC indicates that ART may have a detrimental impact on the developing brain. The findings of the current study
underscore the need for screening of ART exposed children for neurodevelopment and cognitive abnormalities at
an early stage and call for access to early interventions, and nutritional and care programs.

* Corresponding author: Department of Functional and Molecular Imaging, Sidra Medicine, P.O. Box 26999, Doha, Qatar.
E-mail addresses: mharis@sidra.org, harissgpgi@gmail.com (M. Haris).
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Abstract

Oncolytic virotherapy is an emerging treatment option for numerous cancers, with several virus families currently being evalu-
ated in clinical trials. More specifically, vaccine- strain measles virus has arisen as a promising candidate for the treatment 
of different tumour types in several early clinical trials. Replicating viruses, and especially RNA viruses without proofreading 
polymerases, can rapidly adapt to varying environments by selecting quasispecies with advantageous genetic mutations. Sub-
sequently, these genetic alterations could potentially weaken the safety profile of virotherapy. In this study, we demonstrate 
that, following an extended period of virus replication in producer or cancer cell lines, the quasispecies consensus sequence of 
vaccine strain- derived measles virus accrues a remarkably small number of mutations throughout the nonsegmented negative- 
stranded RNA genome. Interestingly, we detected a nonrandom distribution of genetic alterations within the genome, with an 
overall decreasing frequency of mutations from the 3′ genome start to its 5′ end. Comparing the serially passaged viruses to 
the parental virus on producer cells, we found that the acquired consensus mutations did not drastically change viral replica-
tion kinetics or cytolytic potency. Collectively, our data corroborate the genomic stability and excellent safety profile of oncolytic 
measles virus, thus supporting its continued development and clinical translation as a promising viro- immunotherapeutic.

InTRoduCTIon
Measles virus (MeV) is a member of the family Paramyxo-
viridae and harbours a single- stranded RNA genome of 
negative polarity [1]. Individual virions are enveloped, pleo-
morphic particles of variable size, which may contain a single 
or multiple copies of the nonsegmented, polyhexameric viral 
RNA genome packaged in a helical nucleocapsid [2–4]. The 
latter typically comprises 15 894 nucleotides and is organized 
into six genes encoding six structural and two nonstructural 
proteins [5]. Human- pathogenic wild- type strains of MeV 
utilize CD150/SLAMF1 as a cellular receptor to infect a variety 

of immune cell subtypes (including macrophages, dendritic 
cells, activated or memory B and T cells) and nectin-4/PVRL4 
on the basal side of polarized airway epithelial cells to exit the 
host via the respiratory route [6–9].

Measles is still a major global cause of morbidity and mortality 
[10], leading to an estimated 110 000 deaths in 2017 [11]. 
Recently, an alarming rise in the number of measles cases 
has been observed, which is linked to a global increase in 
vaccine hesitancy [12]. Consequentially, the number of 
severe, and sometimes fatal, complications of wild- type MeV 
infections [such as acute encephalitis and subacute sclerosing 
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C2H2-Type Zinc Finger Proteins in
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Neuropsychiatric Disorders:
Systematic Literature-Based Analysis
Njoud Al-Naama, Rafah Mackeh and Tomoshige Kino*

Laboratory of Molecular and Genomic Endocrinology, Division of Translational Medicine, Sidra Medicine, Doha, Qatar

Neurodevelopmental disorders (NDDs) are multifaceted pathologic conditions

manifested with intellectual disability, autistic features, psychiatric problems, motor

dysfunction, and/or genetic/chromosomal abnormalities. They are associated with

skewed neurogenesis and brain development, in part through dysfunction of the

neural stem cells (NSCs) where abnormal transcriptional regulation on key genes play

significant roles. Recent accumulated evidence highlights C2H2-type zinc finger proteins

(C2H2-ZNFs), the largest transcription factor family in humans, as important targets

for the pathologic processes associated with NDDs. In this review, we identified their

significant accumulation (74 C2H2-ZNFs: ∼10% of all human member proteins) in

brain physiology and pathology. Specifically, we discuss their physiologic contribution

to brain development, particularly focusing on their actions in NSCs. We then explain

their pathologic implications in various forms of NDDs, such as morphological brain

abnormalities, intellectual disabilities, and psychiatric disorders. We found an important

tendency that poly-ZNFs and KRAB-ZNFs tend to be involved in the diseases

that compromise gross brain structure and human-specific higher-order functions,

respectively. This may be consistent with their characteristic appearance in the course

of species evolution and corresponding contribution to these brain activities.

Keywords: brain development, structural abnormality, KRAB domain, mutation, neural stem cells,

transcriptional regulation

INTRODUCTION

Neurodevelopmental disorders (NDDs) are multifaceted pathologic conditions caused by skewed
development of the central nervous system (CNS) and subsequent morphological and/or
functional abnormalities (1). Manifestations associated with NDDs include, but are not limited
to, neuropsychiatric problems, cognitive impairment, motor dysfunctions, language/speech
abnormalities, and affective deficits (2). Intellectual disability (ID), autism spectrum disorders
(ASDs), motor diseases including developmental coordination disorder, communication, speech
and language disorders, attention-deficit/hyperactivity disorder (ADHD), and various genetic
disorders, such as Down syndrome and fragile-X syndrome, all fall into the NDD entity (1).



51

Contents lists available at ScienceDirect

Stem Cell Research

journal homepage: www.elsevier.com/locate/scr

Lab resource: Stem Cell Line

Derivation of a human induced pluripotent stem cell line (QBRIi007-A) from
a patient carrying a homozygous intronic mutation (c.613-7T>G) in the
SLC2A2 gene
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A B S T R A C T

Fanconi Bickel Syndrome (FBS) is an autosomal recessive disease resulting from mutations in the SLC2A2 gene, encoding the GLUT2. FBS patients develop diabetes
mellitus. Using non-integrating Sendai virus, we generated an induced pluripotent stem cell (iPSC) line, QBRIi007-A, carrying the c.613-7 T>G homozygous
mutation in intron 5 of the SLC2A2 gene from a 19-year-old female with FBS and diabetes. The iPSC line was characterized for pluripotency, differentiation potential,
genomic integrity, and genetic identity. This iPSC line provides a useful cell model to understand the role of GLUT2 in the disease development and to discover new
drug candidates.

Resource Table

Unique stem cell line i-
dentifier

QBRIi007-A

Alternative name(s) of
stem cell line

GLUT2 Mut-int iPSCs

Institution Qatar Biomedical research institute (QBRI), Hamad Bin
Khalifa University (HBKU), Qatar Foundation, Doha,
Qatar

Contact information of
distributor

Essam M. Abdelalim (emohamed@hbku.edu.qa)

Type of cell line iPSC
Origin Human
Additional origin info Age: 19 years old

Sex: Female
Ethnicity: Pakistan

Cell source Blood
Clonality Clonal
Method of reprogram-

ming
Integration-free Sendai virus vector contain OCT3/4,
SOX2, c-MYC and KLF4

Genetic modification YES
Type of modification Hereditary
Associated disease Fanconi Bickel Syndrome and diabetes mellitus
Gene/locus Gene: SLC2A2

Locus: 3q26.2
Mutation: c.613-7 T>G: IVS5-7 T>G in intron 5

Method of modification N/A

Name of transgene or r-
esistance

N/A

Inducible/constitutive s-
ystem

N/A

Date archived/stock da-
te

August 2019

Cell line repository/ba-
nk

N/A

Ethical approval Blood samples were obtained from Sidra Medicine hos-
pital with full informed consent. The protocol was
approved by the Institutional Review Board (IRB) of Sidra
Medicine (no. 1702007608) and QBRI (no. 2018-002)

1. Resource utility

Our iPSC line is derived from a patient with FBS and diabetes due to
a homozygous mutation in SLC2A2 gene. This iPSC line provides an in
vitro model for investigating the role of GLUT2 in the pathogenesis of
FBS and diabetes. Also, it can be used to develop new therapies.

2. Resource details

The SLC2A2 gene encodes GLUT2, a low affinity facilitative glucose
transporter, is expressed in pancreatic beta cells, liver, kidney and in-
testine (Thorens et al., 1990). Several SLC2A2 genetic defects and

https://doi.org/10.1016/j.scr.2020.101736
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Somatic mosaicism and common genetic variation
contribute to the risk of very-early-onset
inflammatory bowel disease
Eva Gonçalves Serra et al.#

Very-early-onset inflammatory bowel disease (VEO-IBD) is a heterogeneous phenotype

associated with a spectrum of rare Mendelian disorders. Here, we perform whole-exome-

sequencing and genome-wide genotyping in 145 patients (median age-at-diagnosis of

3.5 years), in whom no Mendelian disorders were clinically suspected. In five patients we

detect a primary immunodeficiency or enteropathy, with clinical consequences (XIAP, CYBA,

SH2D1A, PCSK1). We also present a case study of a VEO-IBD patient with a mosaic de novo,

pathogenic allele in CYBB. The mutation is present in ~70% of phagocytes and sufficient to

result in defective bacterial handling but not life-threatening infections. Finally, we show that

VEO-IBD patients have, on average, higher IBD polygenic risk scores than population controls

(99 patients and 18,780 controls; P < 4 × 10−10), and replicate this finding in an independent

cohort of VEO-IBD cases and controls (117 patients and 2,603 controls; P < 5 × 10−10). This

discovery indicates that a polygenic component operates in VEO-IBD pathogenesis.

https://doi.org/10.1038/s41467-019-14275-y OPEN

#A full list of authors and their affiliations appears at the end of the paper.
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Single‐Voxel 1H MR spectroscopy of cerebral nicotinamide 
adenine dinucleotide (NAD+) in humans at 7T using a 32‐channel 
volume coil
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Purpose: Reliable monitoring of tissue nicotinamide adenine dinucleotide (NAD+) 
concentration may provide insights on its roles in normal and pathological aging. 
In the present study, we report a 1H MRS pulse sequence for the in vivo, localized 
1H MRS detection of NAD+ from the human brain.
Methods: Studies were carried out on a 7T Siemens MRI scanner using a 32‐channel 
product volume coil. The pulse sequence consisted of a spectrally selective low 
bandwidth E‐BURP‐1 90° pulse. PRESS localization was achieved using optimized 
Shinnar‐Le Roux 180° pulses and overlapping gradients were used to minimize the 
TE. The reproducibility of NAD+ quantification was measured in 11 healthy volun-
teers. The association of cerebral NAD+ with age was assessed in 16 healthy subjects 
26–78 years old.
Results: Spectra acquired from a voxel placed in subjects’ occipital lobe consisted 
of downfield peaks from the H2, H4, and H6 protons of the nicotinamide moiety of 
NAD+ between 8.9–9.35 ppm. The mean ± SD within‐session and between‐session 
coefficients of variation were found to be 6.14 ± 2.03% and 6.09 ± 3.20%, respec-
tively. In healthy volunteers, an age‐dependent decline of the NAD+ levels in the 
brain was also observed (β = −1.24 μM/y, SE = 0.21, P < 0.001).
Conclusion: We demonstrated the feasibility and robustness of a newly devel-
oped 1H MRS technique to measure localized cerebral NAD+ at 7T MRI using a 
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A New Humanized Mouse Model Mimics Humans in Lacking
a-Gal Epitopes and Secreting Anti-Gal Antibodies

Fayez M. Saleh,*,† Partha K. Chandra,‡ Dong Lin,x James E. Robinson,{ Reza Izadpanah,x

Debasis Mondal,‡,‖ Christian Bollensdorff,# Eckhard U. Alt,x Quan Zhu,**

Wayne A. Marasco,** Stephen E. Braun,*,‡ and Ussama M. Abdel-Motal#,**

Mice have been used as accepted tools for investigating complex human diseases and new drug therapies because of their shared

genetics and anatomical characteristics with humans. However, the tissues in mice are different from humans in that human cells

have a natural mutation in the a1,3 galactosyltransferase (a1,3GT) gene and lack a-Gal epitopes on glycosylated proteins,

whereas mice and other nonprimate mammals express this epitope. The lack of a-Gal epitopes in humans results in the loss of

immune tolerance to this epitope and production of abundant natural anti-Gal Abs. These natural anti-Gal Abs can be used as an

adjuvant to enhance processing of vaccine epitopes to APCs. However, wild-type mice and all existing humanized mouse models

cannot be used to test the efficacy of vaccines expressing a-Gal epitopes because they express a-Gal epitopes and lack anti-Gal

Abs. Therefore, in an effort to bridge the gap between the mouse models and humans, we developed a new humanized mouse

model that mimics humans in that it lacks a-Gal epitopes and secretes human anti-Gal Abs. The new humanized mouse model

(Hu-NSG/a-Galnull) is designed to be used for preclinical evaluations of viral and tumor vaccines based on a-Gal epitopes,

human-specific immune responses, xenotransplantation studies, and in vivo biomaterials evaluation. To our knowledge, our

new Hu-NSG/a-Galnull is the first available humanized mouse model with such features. The Journal of Immunology, 2020,

204: 000–000.

T
he a-Gal epitope is a carbohydrate epitope that is syn-
thesized by the a1,3 galactosyltransferases (a1,3GT)
enzyme within the Golgi of the cell (1). Humans have a

natural mutation in the a1,3GT gene, and therefore they do not
express the enzyme or terminal a-Gal epitopes on glycoproteins
(2). In addition, the loss of a-Gal epitopes leads to the loss of
immune tolerance in humans and results in production of abundant
natural anti-Gal Abs (2). In contrast, mice have an intact a1,3GT

gene and active a1,3GT enzyme, therefore they express a-Gal
epitopes and lack anti-Gal Abs (3).
Studies in animal models have shown that disrupting or knocking

out the a1,3GT gene resulted in complete absence of a-Gal epi-
topes (4–6). The a1,3GT knockout (GTKO) mice lack the a-Gal
epitope by targeted disruption of the a1,3GT gene with the neo-
mycin resistance gene (7). In pigs, disruption of the a1,3GT gene
locus, mediated by a pPL657 vector (5), results in an inactive
enzyme and lack of the a-Gal epitope. Importantly, the production
of anti-Gal Abs was demonstrated in both models (8). Despite
the fact that these animals allow for analysis of anti-Gal Abs in
mediating enhanced immunogenicity, they are limited to analysis
of murine or pig immune responses and cannot be used for HIV-1
studies because they cannot be infected with HIV-1 virus.
Therefore, in an effort to develop a mouse model that is suit-

able for evaluating human immune responses, produces anti-Gal
Abs, and can be infected with HIV-1 virus, this study generated
a humanized mouse model that carries the features of both the
GTKO (7) and NOD.Cg-PrkdcscidIL2Rgtm1Wjll/SzJ strain, which is
commonly known as NOD SCID gc2/2 (NSG) (9, 10) mice. The
NSG mouse combines the features of the NOD/ShiLtJ background
with several deficiencies in innate immunity, the SCID, and an
IL-2 receptor g-chain (IL-2Rg) knockout (9). As a result, the NSG
mice lack mature T cells, B cells, functional NK cells, and are also
deficient in cytokine signaling. This strain is among the most
immunodeficient described to date (11, 12) and permits the most
efficient engraftment of normal human CD34+ hematopoietic stem
cells (HSCs) (10–13), resulting in long-term reconstitution and
differentiation of a functional human immune system with human
T cells, B cells, and dendritic cells (11) as well as sustained HIV
infection (14, 15).
It is well documented that the most effective way to enhance

poorly immunogenic proteins, such as tumor-associated Ags, is
by forming an immune complex with their corresponding IgG Ab,
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Introduction
Mendelian susceptibility to mycobacterial disease (MSMD) 
(OMIM #209950) is characterized by a predisposition to severe 
disease caused by weakly virulent mycobacteria, including Myco-
bacterium bovis Bacille Calmette-Guérin (BCG) vaccines and 
environmental mycobacteria (1, 2). Patients are typically oth-
erwise healthy, normally resistant to most other microbes, and 

have no overt hematological or immunological abnormalities in 
routine tests. Nevertheless, some patients can suffer from infec-
tions due to more virulent mycobacteria, such as Mycobacterium 
tuberculosis (3). Moreover, extraintestinal, nontyphoidal salmo-
nellosis has also been documented in approximately half of the 
patients (2, 4–6). Other infections caused by intramacrophagic 
bacteria, fungi, and parasites occur more rarely (2, 7). In partic-
ular, chronic mucocutaneous candidiasis can be seen in patients 
with specific genetic etiologies (8). MSMD was first described 
in the 1950s, with various clinical manifestations ranging from 
recurrent localized disease to progressive disseminated infec-
tions (9–11). The clinical outcome and response to treatment 
also vary considerably from patient to patient. The overall preva-
lence of MSMD has been estimated at approximately 1 of 50,000 
births, and cases have been diagnosed or reported in almost all 

Mendelian susceptibility to mycobacterial disease (MSMD) is characterized by a selective predisposition to clinical disease 
caused by the Bacille Calmette-Guérin (BCG) vaccine and environmental mycobacteria. The known genetic etiologies of MSMD 
are inborn errors of IFN-γ immunity due to mutations of 15 genes controlling the production of or response to IFN-γ. Since the 
first MSMD-causing mutations were reported in 1996, biallelic mutations in the genes encoding IFN-γ receptor 1 (IFN-γR1) and 
IFN-γR2 have been reported in many patients of diverse ancestries. Surprisingly, mutations of the gene encoding the IFN-γ 
cytokine itself have not been reported, raising the remote possibility that there might be other agonists of the IFN-γ receptor. 
We describe 2 Lebanese cousins with MSMD, living in Kuwait, who are both homozygous for a small deletion within the IFNG 
gene (c.354_357del), causing a frameshift that generates a premature stop codon (p.T119Ifs4*). The mutant allele is loss of 
expression and loss of function. We also show that the patients’ herpesvirus Saimiri–immortalized T lymphocytes did not 
produce IFN-γ, a phenotype that can be rescued by retrotransduction with WT IFNG cDNA. The blood T and NK lymphocytes 
from these patients also failed to produce and secrete detectable amounts of IFN-γ. Finally, we show that human IFNG 
has evolved under stronger negative selection than IFNGR1 or IFNGR2, suggesting that it is less tolerant to heterozygous 
deleterious mutations than IFNGR1 or IFNGR2. This may account for the rarity of patients with autosomal-recessive, complete 
IFN-γ deficiency relative to patients with complete IFN-γR1 and IFN-γR2 deficiencies.

Inherited human IFN-γ deficiency underlies 
mycobacterial disease
Gaspard Kerner,1,2 Jérémie Rosain,1,2 Antoine Guérin,1,2 Ahmad Al-Khabaz,3 Carmen Oleaga-Quintas,1,2 Franck Rapaport,4  
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Role of non-coding RNA networks in
leukemia progression, metastasis and drug
resistance
Ajaz A. Bhat1, Salma N. Younes2,3, Syed Shadab Raza4, Lubna Zarif2,3, Sabah Nisar1, Ikhlak Ahmed1, Rashid Mir5,
Sachin Kumar6, Surender K. Sharawat6, Sheema Hashem1, Imadeldin Elfaki7, Michal Kulinski3, Shilpa Kuttikrishnan3,
Kirti S. Prabhu3, Abdul Q. Khan3, Santosh K. Yadav1, Wael El-Rifai8, Mohammad A. Zargar9, Hatem Zayed2,
Mohammad Haris1,10* and Shahab Uddin3*

Abstract

Early-stage detection of leukemia is a critical determinant for successful treatment of the disease and can increase
the survival rate of leukemia patients. The factors limiting the current screening approaches to leukemia include low
sensitivity and specificity, high costs, and a low participation rate. An approach based on novel and innovative
biomarkers with high accuracy from peripheral blood offers a comfortable and appealing alternative to patients,
potentially leading to a higher participation rate.
Recently, non-coding RNAs due to their involvement in vital oncogenic processes such as differentiation,
proliferation, migration, angiogenesis and apoptosis have attracted much attention as potential diagnostic and
prognostic biomarkers in leukemia. Emerging lines of evidence have shown that the mutational spectrum and
dysregulated expression of non-coding RNA genes are closely associated with the development and progression of
various cancers, including leukemia. In this review, we highlight the expression and functional roles of different
types of non-coding RNAs in leukemia and discuss their potential clinical applications as diagnostic or prognostic
biomarkers and therapeutic targets.

Keywords: Cancer, Circular RNAs, Chromatin, Drug resistance, Epigenetics, Gene regulation, Long non-coding RNAs,
MicroRNAs, Metastasis, Signaling pathways

Introduction
Leukemia is a class of blood cancers characterized by an
oligoclonal expansion of hematopoietic cells that infiltrate
the bone marrow and can also invade the blood and other
extramedullary tissues [1]. The proliferation of leukemic
cells causes the expulsion of the normal hematopoietic
cells and the loss of their functions, leading to severe

symptoms, including thrombocytopenia, anemia, and im-
munodeficiency. Hematological cancers are ranked as the
11th common type of cancer and the 10th common cause
of cancer-related death. More than 350,000 new leukemia
cases and 265,000 leukemia deaths were estimated to have
occurred in 2012 [2]. In the United States, leukemia ac-
counts for approximately 4% of cancer-derived mortalities
and 3.5% of all cancer cases. The incidence, mortality, and
survival of leukemia depends on the diagnosis, prognosis,
as well as natural history of neoplasms arising from the
malignant transformation of hemopoietic stem cells or
progenitor cells in the bone marrow [3].

© The Author(s). 2020 Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if
changes were made. The images or other third party material in this article are included in the article's Creative Commons
licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons
licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.
The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the
data made available in this article, unless otherwise stated in a credit line to the data.
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Profiling the Salivary microbiome 
of the Qatari population
Selvasankar Murugesan1, Sara Fahad Al Ahmad2, Parul Singh1, Marwa Saadaoui1, Manoj Kumar1 
and Souhaila Al Khodor1*

Abstract 

Background: The role of the human microbiome in human health and disease has been studied in various body 
sites. However, compared to the gut microbiome, where most of the research focus is, the salivary microbiome still 
bears a vast amount of information that needs to be revealed. This study aims to characterize the salivary microbiome 
composition in the Qatari population, and to explore specific microbial signatures that can be associated with various 
lifestyles and different oral conditions.

Materials and methods: We characterized the salivary microbiome of 997 Qatari adults using high-throughput 
sequencing of the V1–V3 region of the 16S rRNA gene.

Results: In this study, we have characterized the salivary microbiome of 997 Qatari participants. Our data show that 
Bacteroidetes, Firmicutes, Actinobacteria and Proteobacteria are the common phyla isolated from the saliva samples, 
with Bacteroidetes being the most predominant phylum. Bacteroidetes was also more predominant in males versus 
females in the study cohort, although differences in the microbial diversity were not statistically significant. We also 
show that, a lower diversity of the salivary microbiome is observed in the elderly participants, with Prevotella and 
Treponema being the most significant genera. In participants with oral conditions such as mouth ulcers, bleeding or 
painful gum, our data show that Prevotella and Capnocytophaga are the most dominant genera as compared to the 
controls. Similar patterns were observed in participants with various smoking habits as compared to the non-smoking 
participants. Our data show that Streptococcus and Neisseria are more dominant among denture users, as compared 
to the non-denture users. Our data also show that, abnormal oral conditions are associated with a reduced microbial 
diversity and microbial richness. Moreover, in this study we show that frequent coffee drinkers have higher microbial 
diversity compared to the non-drinkers, indicating that coffee may cause changes to the salivary microbiome. Fur-
thermore, tea drinkers show higher microbial richness as compared to the non-tea drinkers.

Conclusion: This is the first study to assess the salivary microbiome in an Arab population, and one of the largest 
population-based studies aiming to the characterize the salivary microbiome composition and its association with 
age, oral health, denture use, smoking and coffee-tea consumption.

Keywords: 16S rRNA gene sequencing, Saliva, Dysbiosis, Qatari, Oral health, Qatar Biobank
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Background
The human microbiota is the collection of a wide array 
of microorganisms such as bacteria, archaea, fungi and 
viruses that inhabit various body sites including skin, 
saliva and the gut [1]. The microbiome, defined as the col-
lection of microbiota and their genes, plays an important 
role in human health and disease [2]. The development in 
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Influence of storage conditions of small 
volumes of blood on immune transcriptomic 
profiles
Rebecca Mathew1, Mohammed Toufiq2, Valentina Mattei1, Muna Al Hashmi1, Harshitha Shobha Manjunath1, 
Basirudeen Syed Ahamed Kabeer2, Rita Calzone3, Chiara Cugno3, Damien Chaussabel2, Sara Deola3† 
and Sara Tomei1*†

Abstract 

Objective: Transcriptome analysis of human whole blood is used to discover biomarkers of diseases and to assess 
phenotypic traits. Here we have collected small volumes of blood in Tempus solution and tested whether different 
storage conditions have an impact on transcriptomic profiling. Fifty µl of blood were collected in 100µl of Tempus 
solutions, freezed at − 20 °C for 1 day and eventually thawed, stored and processed under five different conditions: 
(i) − 20 °C for 1 week; (ii) +4 °C for 1 week; (iii) room temperature for 1 week; (iv) room temperature for 1 day, − 20 °C 
for 1 day, room temperature until testing at day 7, (v) − 20 °C for 1 week, RNA was isolated and stored in GenTegra 
solution. We used 272 immune transcript specific assays to test the expression profiling using qPCR based Fluidigm 
BioMark HD dynamic array.

Results: RNA yield ranged between 0.17 and 1.39µg. Except for one sample, RIN values were > 7. Using Principal 
Component Analysis, we saw that the storage conditions did not drive sample distribution. The condition that 
showed larger variability was the RT-FR-RT (room temperature–freezing–room temperature), suggesting that freez-
ing–thawing cycles may have a worse effect on data reproducibility than keeping the samples at room temperature.

Keywords: Storage, Blood, Trancriptome, QPCR, Immune profiling, Tempus, GenTegra
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Introduction
The genomic revolution of the last decade and the paral-
lel increase of international collaborations have led to an 
unprecedented need for transferring biological samples 
across institutes worldwide. Emerging technologies offer 
the opportunity to transfer samples at room temperature 
with the advantage of reducing the logistic challenges 
associated with sample shipment as well as the carbon 
footprint associated with portable freezers [1].

Projects aiming at biomarker discovery often employ 
transcriptional profiling of whole blood [2–5]. Peripheral 
blood is perhaps the most practical tissue to profile gene 
expression of the human immune system due to its acces-
sibility, allowing large-scale and non-invasive sampling 
[6, 7]. Recently, finger-stick blood collection systems 
have allowed a less invasive and quicker collection of 
peripheral blood that does not necessarily require medi-
cal infrastructures [8–11]. Small volumes of blood are 
more prone to thaw when compared to blood collected 
by venipuncture. Often, samples collected in a given 
place need to be transferred to a second place before pro-
cessing. Blood samples are generally freezed for storage 
or shipment to other institutes. Fluctuations in tempera-
ture have a high impact on sample performance [12] and 

Open Access

BMC Research Notes

*Correspondence:  stomei@sidra.org
†Sara Deola and Sara Tomei contributed equally to this work
1 Omics Core, Research Branch, Out Patient Clinic, Sidra Medicine, PO 
26999, Doha, Qatar
Full list of author information is available at the end of the article



61

Review Article
Paracrine Mechanisms of Mesenchymal Stromal
Cells in Angiogenesis

Selma Maacha,1 Heba Sidahmed ,2 Shana Jacob,1 Giusy Gentilcore,2 Rita Calzone,2

Jean-Charles Grivel,1 and Chiara Cugno 2

1Deep Phenotyping Core, Sidra Medicine, Doha 26999, Qatar
2Advanced Cell Therapy Core, Sidra Medicine, Doha 26999, Qatar

Correspondence should be addressed to Chiara Cugno; ccugno@sidra.org

Received 4 October 2019; Accepted 5 February 2020; Published 9 March 2020

Academic Editor: Joery De Kock

Copyright © 2020 Selma Maacha et al. This is an open access article distributed under the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. The
publication of this article was funded by Qatar National Library.

The role of the mesenchymal stromal cell- (MSC-) derived secretome is becoming increasingly intriguing from a clinical perspective
due to its ability to stimulate endogenous tissue repair processes as well as its effective regulation of the immune system, mimicking
the therapeutic effects produced by the MSCs. The secretome is a composite product secreted by MSC in vitro (in conditioned
medium) and in vivo (in the extracellular milieu), consisting of a protein soluble fraction (mostly growth factors and cytokines)
and a vesicular component, extracellular vesicles (EVs), which transfer proteins, lipids, and genetic material. MSC-derived
secretome differs based on the tissue from which the MSCs are isolated and under specific conditions (e.g., preconditioning or
priming) suggesting that clinical applications should be tailored by choosing the tissue of origin and a priming regimen to
specifically correct a given pathology. MSC-derived secretome mediates beneficial angiogenic effects in a variety of tissue injury-
related diseases. This supports the current effort to develop cell-free therapeutic products that bring both clinical benefits
(reduced immunogenicity, persistence in vivo, and no genotoxicity associated with long-term cell cultures) and manufacturing
advantages (reduced costs, availability of large quantities of off-the-shelf products, and lower regulatory burden). In the present
review, we aim to give a comprehensive picture of the numerous components of the secretome produced by MSCs derived from
the most common tissue sources for clinical use (e.g., AT, BM, and CB). We focus on the factors involved in the complex
regulation of angiogenic processes.

1. Introduction

Mesenchymal stromal cells (MSCs) were described for the
first time in 1970 by Alexander Friedenstein as a “population
of bone marrow stromal cells capable of mesodermal differ-
entiation and trophic support of hematopoiesis” [1, 2]. Mes-
enchyme is derived from Greek, meaning “middle” (meso)
“infusion,” and it refers to the ability of mesenchymatous
cells to spread and migrate in early embryonic development
between the ectodermal and endodermal layers [3]. MSCs
are pluripotent, self-renewing, spindle-shaped cells found in
several adult and perinatal tissues. To differentiate MSCs
from other morphologically similar cells, the International
Society for Cellular Therapy (ISCT) defined the minimal set

of criteria by which MSCs are identified: adherence to plastic
under normal cell culture conditions; differentiation capabil-
ity into multiple cell lineages including, and not limited to,
adipocytes, osteocytes, and chondrocytes; positive expression
of CD105, CD73, and CD90 surface markers; and lack of
expression of CD45, CD14, CD19, and CD34 and a minimal
expression of HLA-DR [4]. MSCs can be derived from bone
marrow (BM), adipose tissue (AT), and other adult tissues
such as dental pulp and dermal tissues. MSCs can also be iso-
lated from perinatal tissues such as cord blood (CB), pla-
centa, and amniotic fluid and membrane (AM), as well as
umbilical cord Wharton’s jelly (WJ) [5–7].

MSCs possess therapeutic properties demonstrated both
in vitro and in vivo, with evidence pointing to anti-
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ABSTRACT
Background: Dysfunction of the peripheral blood monocytes in the
form of changes in their proportion, cytokines or pattern-recognition
receptors (PRR) expressionsmay be involved in the pathogenesis of type
1 diabetes mellitus (T1DM). Our aim is to analyze the three monocyte
subsets; classical, non-classical and intermediate monocytes and their
expression of Toll-like receptors 2 (TLR-2) and 4 (TLR-4) in T1DMpatients.
Methods: The peripheral blood monocytes of 20 T1DM patients were
analyzed by Flow cytometry to measure their count and TLR-2 and
TLR-4 expression.
Results: T1DM patients had more non-classical and intermediate
monocytes, whereas classical monocytes were comparable between
patients and control (20 healthy volunteers). Classical, non-classical
and intermediate monocytes had no significant correlations with
hemoglobin (Hb) A1C in controls, while all subsets showed positive
correlations with HbA1C in T1DM. TLR-2 and TLR-4 expression were
significantly increased in classical monocytes in patients, especially
those with diabetic ketoacidosis (DKA), and both of them showed
positive correlations with the duration of T1DM. The expression of
TLR-2 inside non-classical monocytes showed a negative correlation
with LDL cholesterol and TLR-4/TLR-2 ratio showed positive correla-
tions with the duration of T1DM and negative correlations with total
cholesterol. The expression of TLR-2 inside intermediate monocytes
showed positive correlations with the duration of T1DM and TLR-4/
TLR-2 ratio showed negative correlations with the duration of T1DM
Conclusions: The observed changes in both proportions and TLR-2
and TLR-4 expression of monocyte subsets can raise the possible role
in the pathogenesis of early stages of T1DM and DKA.

Abbreviations APC: allophycocyanin; CBC: complete blood picture;
DKA: diabetic acidosis; DM: diabetes mellitus; FITC: fluorescein iso-
thiocyanate; FSC: forward scatter; Hb: haemoglobin; MFI: mean chan-
nel fluorescence intensity; PE: phycoerythrin; PRR: pattern-recognition
receptors; SPSS: statistical package for the social sciences; SSC: side
scatter; T1DM: Type1DM; TLRs: toll-like receptors
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ABSTRACT
Curcumae Rhizoma, also known as Ezhu is a traditional Chinese medicine that has been
used for many centuries against several diseases. The rhizome of the plant is composed of
curcuminoids (curcumin, demethoxycurcumin, and bisdemethoxycurcumin), and essential
volatile oils including curcumol, curdione, and germacrone. While curcuminoids have been
extensively studied for their antimicrobial, antioxidant, anti-inflammatory and anticancer
properties, the therapeutic efficacy of curcumol is still emerging. Recent studies have shown
anticancer properties of curcumol against multiple solid tumors such as breast, colorectal,
head and neck, and lung adenocarcinomas. The underlying anti-tumor mechanisms revealed
inhibition of several signaling pathways (NF-jB, MAPK, PI-3K/AKT, and GSK-3b) associated
with cell proliferation, survival, anti-apoptosis, invasion and metastasis. Besides curcumol,
extracts from the Curcumae Rhizoma roots possess many other terpenoids such as b-ele-
mene, d-elemene, germacrone, furanodiene and furanodienone with known anticancer prop-
erties. In this review, we comprehensively focused on the composition of Curcumae Rhizoma
essential oils, their structure, isolation and therapeutic uses of curcumol to aid in the
improvement and development of novel drugs with minimal cytotoxicity, enhanced efficacy,
and less cost.

ARTICLE HISTORY
Received 6 August 2019
Accepted 12 February 2020
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Introduction

The global acceptance of traditional medicines has
prevailed for centuries, and there has been an increas-
ing interest in phytochemicals derived from medicinal
plants as a potential source for therapeutic applica-
tions against multiple chronic diseases including can-
cer, diabetes, cardiovascular and neurodegenerative
disorders (1–4). Also, phytochemicals produced from
these plants are helpful to the environment and agri-
culture due to their extensive biological and chemical
properties (5). Importantly, medicinal plants, unlike
pharmacological drugs are found to have less harmful
effects and are easily accessible and affordable (6).

Zingiberaceae which is commonly known as a gin-
ger family is spread throughout the tropical areas of
Asia, Africa, and America. They consist of 1300 spe-
cies of flowering plants that are divided into perennial
herbs with tuberous rhizomes (7). Curcumae longa (C.
longa) is a perennial herb and a member of the
Zingiberaceae family, used in the production of many

complex compounds essential in food preparation
such as spices, seasoning and flavoring agents. They
are also used in cosmetic and pharmaceutical indus-
tries as therapeutic pharmacological agents (8).
Essential oils and phenolic pigments are the main
components of Curcuma plants (9). Besides, the roots
of C. longa contain a variety of pigments that provide
color and flavor to the food (10,11) and are also an
essential ingredient of curry powder in Asian cuisines
(12). For thousands of years, Curcumae Rhizoma
(Zingiberaceae family) has been traditionally used to
treat blood stasis (13) and in alleviating pain (14).
However, recent studies have shown it to possess
many nontoxic polyphenolic derivatives such as cur-
cumin, demethoxycurcumin, and bisdemethoxycurcu-
min that have a strong therapeutic potential against
many cancers (15), while Curcumae Radix and the dry
root tubers of Curcuma wenyujin, Curcuma phaeocau-
lis, and Curcuma kwangsiensis, which are collectively
known as zedoary in the Chinese Pharmacopeia
(16,17) are used in the treatment of rheumatic
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Toward High-Dimensional Single-Cell Analysis of Graphene 
Oxide Biological Impact: Tracking on Immune Cells  
by Single-Cell Mass Cytometry
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Graphene, a single layer of hexagonally 
arranged carbon atoms, is considered 
the most versatile material available to 
mankind: the thinnest, the strongest, the 
lightest, extremely flexible, highly electri-
cally and thermally conductive material,[1,2] 
a versatile entity for multiple function-
alization. Due to its unique combination 
of superior properties, graphene is the 
starting platform for new disruptive tech-
nologies across a wide range of fields [3,4] 
Various  graphene-based  technologies 
have now transformed into commercial 
products, in sports goods, automotive 
coatings, conductive inks, touch screens 
and several others.[5] The massive produc-
tion and use of graphene materials will 
increase exponentially over the coming 
years. On the other hand, an ever-growing 
literature is related to the explorations of 
graphene materials for new diagnostic and 
therapeutic strategies.[6–9] The graphene 
material exposure, due to the different 
applications, might open possible threats 

Considering the potential exposure to graphene, the most investigated 
nanomaterial, the assessment of the impact on human health has become an 
urgent need. The deep understanding of nanomaterial safety is today pos-
sible by high-throughput single-cell technologies. Single-cell mass cytometry 
(cytometry by time-of flight, CyTOF) shows an unparalleled ability to phe-
notypically and functionally profile complex cellular systems, in particular 
related to the immune system, as recently also proved for graphene impact. 
The next challenge is to track the graphene distribution at the single-cell level. 
Therefore, graphene oxide (GO) is functionalized with AgInS2 nanocrystals 
(GO–In), allowing to trace GO immune–cell interactions via the indium (115In) 
channel. Indium is specifically chosen to avoid overlaps with the commer-
cial panels (>30 immune markers). As a proof of concept, the GO–In CyTOF 
tracking is performed at the single-cell level on blood immune subpopula-
tions, showing the GO interaction with monocytes and B cells, therefore 
guiding future immune studies. The proposed approach can be applied not 
only to the immune safety assessment of the multitude of graphene physical 
and chemical parameters, but also for graphene applications in neuroscience. 
Moreover, this approach can be translated to other 2D emerging materials 
and will likely advance the understanding of their toxicology.
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1 |  INTRODUCTION

The forkhead box A (FOXA) transcription factor plays an 
important role in multiple stages of life, from early develop-
ment to endoderm formation, regulation of genes involved in 
growth and proliferation, fertility, organogenesis and differ-
entiation, metabolism, homeostasis, and the immune system 
(Friedman & Kaestner, 2006; Kaestner, 2010; Kelleher et 
al., 2017). FOXA2 expression occurs in the primitive streak 
and in the node of the embryo, which are both crucial for 
gastrulation. FOXA2 expression is also active in the anterior 
axial mesoderm, definitive endoderm formation, as well as 

ectoderm-derived neural tissues and endoderm-derived tis-
sues (pancreas, liver, thyroid, prostate, and lung) in early de-
velopment and adulthood (Besnard, Wert, Hull, & Whitsett, 
2004; Friedman & Kaestner, 2006; Kaestner, 2000).

β-cell-specific FOXA2-knockout mice exhibit severe 
hyperinsulinemic hypoglycemia and hypoglucagonemia 
phenotype due to an increased insulin to glucagon ratio 
(3–4 fold), and die shortly after birth due to inhibition of 
notochord and endoderm formation (Gao et al., 2010; Lantz 
et al., 2004; Sund et al., 2001). The phenotypic outcome is 
likely due to the role that FOXA2 plays in regulating the 
expression of genes in pancreatic β-cells that are import-
ant in glucose sensing and insulin secretion, including 
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Abstract
Background: There are few reports describing the proximal deletions of the short 
arm of chromosome 20, making it difficult to predict the likely consequences of 
these deletions. Most previously reported cases have described the association of 
20p11.2 deletions with Alagille syndrome, while there are others that include phe-
notypes such as panhypopituitarism, craniofacial dysmorphism, polysplenia, autism, 
and Hirschsprung disease.
Methods: Molecular karyotyping, cytogenetics, and DNA sequencing were under-
taken in a child to study the genetic basis of a complex phenotype consisting of cranio-
facial dysmorphism, ocular abnormalities, ectopic inguinal testes, polysplenia, growth 
hormone deficiency, central hypothyroidism, and gastrointestinal system anomalies.
Results: We report the smallest described de novo proximal 20p11.2 deletion, which 
deletes only the FOXA2 leading to the above complex phenotype.
Conclusions: Haploinsufficiency of the FOXA2 only gene is associated with a mul-
tisystem disorder.
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Abstract 

Cancer represents one of the main causes of death in the world; hence the development of more specific 
approaches for its diagnosis and treatment is urgently needed in clinical practice. Here we aim at 
providing a comprehensive review on the use of 2-dimensional materials (2DMs) in cancer theranostics. 
In particular, we focus on graphene-related materials (GRMs), graphene hybrids, and graphdiyne (GDY), 
as well as other emerging 2DMs, such as MXene, tungsten disulfide (WS2), molybdenum disulfide (MoS2), 
hexagonal boron nitride (h-BN), black phosphorus (BP), silicene, antimonene (AM), germanene, biotite 
(black mica), metal organic frameworks (MOFs), and others. The results reported in the scientific 
literature in the last ten years (>200 papers) are dissected here with respect to the wide variety of 
combinations of imaging methodologies and therapeutic approaches, including drug/gene delivery, 
photothermal/photodynamic therapy, sonodynamic therapy, and immunotherapy. We provide a unique 
multidisciplinary approach in discussing the literature, which also includes a detailed section on the 
characterization methods used to analyze the material properties, highlighting the merits and limitations 
of the different approaches. The aim of this review is to show the strong potential of 2DMs for use as 
cancer theranostics, as well as to highlight issues that prevent the clinical translation of these materials. 
Overall, we hope to shed light on the hidden potential of the vast panorama of new and emerging 2DMs 
as clinical cancer theranostics. 

Key words: 2D materials, cancer theranostics, future perspectives, graphene, nanomedicine. 

1. Introduction 
Graphene, a single layer of graphite, is 

undoubtedly the most famous 2-dimensional material 
(2DM), due to its outstanding properties that can be 

exploited in various applications, ranging from 
electronics to composites and biomedical applications 
[1–3].  Moreover, an entire family of graphene-related 
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AbstrACt
background An immune active cancer phenotype 
typified by a T helper 1 (Th-1) immune response has 
been associated with increased responsiveness to 
immunotherapy and favorable prognosis in some but not 
all cancer types. The reason of this differential prognostic 
connotation remains unknown.
Methods To explore the contextual prognostic value of 
cancer immune phenotypes, we applied a multimodal 
pan- cancer analysis among 31 different histologies 
(9282 patients), encompassing immune and oncogenic 
transcriptomic analysis, mutational and neoantigen load 
and copy number variations.
results We demonstrated that the favorable prognostic 
connotation conferred by the presence of a Th-1 immune 
response was abolished in tumors displaying specific 
tumor- cell intrinsic attributes such as high transforming 
growth factor- beta (TGF-β) signaling and low proliferation 
capacity. This observation was independent of mutation 
rate. We validated this observation in the context of 
immune checkpoint inhibition. WNT-β catenin, barrier 
molecules, Notch, hedgehog, mismatch repair, telomerase 
activity and AMPK signaling were the pathways most 
coherently associated with an immune silent phenotype 
together with mutations of driver genes including IDH1/2, 
FOXA2, HDAC3, PSIP1, MAP3K1, KRAS, NRAS, EGFR, 
FGFR3, WNT5A and IRF7.
Conclusions This is the first systematic study 
demonstrating that the prognostic and predictive role 
of a bona fide favorable intratumoral immune response 
is dependent on the disposition of specific oncogenic 
pathways. This information could be used to refine 
stratification algorithms and prioritize hierarchically 
relevant targets for combination therapies.

bACkground
Evidence of the effects of antitumoral 
immunity on cancer progression has accu-
mulated over the last decades. The identifi-
cation of tumor immune escape mechanisms, 
most importantly the characterization of 
immune checkpoints, led to major advances 

in immunotherapy. Immune checkpoint 
inhibitors have dramatically improved clin-
ical outcome for a subset of patients across 
multiple cancer types. Despite this progress, 
the majority of tumors (60%–80%) still fail to 
respond.1 2 Understanding the relationship 
between tumor cell and the immune system is 
critical to develop more effective therapeutic 
strategies.

A pre- existing intratumoral antitumor 
immune response has been associated with 
favorable outcome and responsiveness to 
immunotherapy.3 However, multiple studies 
have reported differences in the association 
between measures of intratumoral immune 
activity and survival across different cancer 
types.4–8 In breast cancer, a positive associa-
tion between survival and density of tumor 
infiltrating lymphocytes, as estimated by 
transcriptomic data, was restricted to tumors 
displaying a high mutational load or an 
aggressive/high proliferative phenotype.9–11 
Proposed transcriptome- based immunolog-
ical classifications range from a measure of 
cytolytic activity by mean expression of GZMA 
and PRF1 genes,12 to reflections of immune 
cell infiltration by cell- specific transcriptional 
profiles,10 13 or gene signatures reflecting 
molecular components of an active antitumor 
immune response, including major histocom-
patibility complex, costimulatory or immu-
nomodulatory molecules.4 14 15 Reported 
prognostic and predictive signatures typically 
show overlapping genes or genes involved in 
conserved immunologic processes.3 16–19 We 
termed these mechanisms as the Immunologic 
Constant of Rejection (ICR).3 14 20–22 The ICR 
signature incorporates interferon- stimulated 
genes driven by transcription factors IRF1 and 
STAT1, CCR5 and CXCR3 ligands, immune 
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CSF total and oligomeric α-Synuclein along
with TNF-α as risk biomarkers for Parkinson’s
disease: a study in LRRK2 mutation carriers
Nour K. Majbour1, Jan O. Aasly2,3, Eldbjørg Hustad2,3, Mercy A. Thomas1, Nishant N. Vaikath1, Naser Elkum4,
Wilma D. J. van de Berg5, Takahiko Tokuda6, Brit Mollenhauer7, Henk W. Berendse8 and Omar M. A. El-Agnaf1*

Abstract

Background: Asymptomatic carriers of leucine-rich repeat kinase 2 (LRRK2) gene mutations constitute an ideal
population for discovering prodromal biomarkers of Parkinson’s disease (PD). In this study, we aim to identify CSF
candidate risk biomarkers of PD in individuals with LRRK2 mutation carriers.

Methods: We measured the levels of CSF total- (t-), oligomeric (o-) and phosphorylated S129 (pS129-) α-syn, total-
tau (tTau), phosphorylated threonine 181 tau (pTau), amyloid-beta 40 (Aβ-40), amyloid-beta-42 (Aβ-42) and 40
inflammatory chemokines in symptomatic (n = 23) and asymptomatic (n = 51) LRRK2 mutation carriers, subjects with
a clinical diagnosis of PD (n = 60) and age-matched healthy controls (n = 34). General linear models corrected for
age and gender were performed to assess differences in CSF biomarkers between the groups. Markers that varied
significantly between the groups were then analyzed using backward-elimination logistic regression analysis to
identify an ideal biomarkers panel of prodromal PD.

Results: Discriminant function analysis revealed low levels of CSF t-α-syn, high levels of CSF o-α-syn and TNF-α best
discriminated asymptomatic LRRK2 mutation carriers from both symptomatic PD and healthy controls. Assessing the
discriminative power using receiver operating curve analysis, an area under the curve > 0.80 was generated.

Conclusions: The current study suggests that CSF t-, o-α-syn and TNF-α are candidate risk biomarkers for the
detection of PD at the prodromal stage. Our findings also highlight the dynamic interrelationships between CSF
proteins and the importance of using a biomarkers’ panel approach for an accurate and timely diagnosis of PD.

Keywords: Parkinson’s disease, LRRK2 mutation carriers, Alpha-synuclein oligomers, Biomarkers, Inflammatory
markers

Background
Our understanding of the genetic basis of Parkinson’s
disease (PD) has increased tremendously over the past 20
years. Mutations in the gene encoding alpha-synuclein (α-
syn) were the first to be associated with genetic PD.
Another monogenic causative factor in PD patients is

leucine-rich repeat kinase 2 (LRRK2), of which more than
100 variants have been identified [1]. Asymptomatic car-
riers of LRRK2 mutations constitute an ideal population
for identifying predictive biomarkers of PD for several rea-
sons: 1) a high risk of conversion to PD, 2) dopaminergic
neuronal loss demonstrated by positron emission tomog-
raphy (PET) scanning, and 3) similarity of the clinical
phenotype of LRRK2-associated PD to that of patients
with sporadic PD (sPD). While the exact involvement of
LRRK2 in PD pathogenesis remains only partially

© The Author(s). 2020 Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if
changes were made. The images or other third party material in this article are included in the article's Creative Commons
licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons
licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.
The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the
data made available in this article, unless otherwise stated in a credit line to the data.
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Differential Responsiveness to BRAF Inhibitors of Melanoma Cell Lines 
BRAF V600e-Mutated
Muna Al Hashmi1, Konduru Sastry1, Lee Silcock1, Lotfi Chouchane2, Valentina Mattei1, Barbara Seliger3, Ena Wang1, 

Francesco Marincola1, Sara Tomei1

1Sidra Medical and Research Center, QA
2Weill Cornell Medical College, QA
3Martin Luther University Halle-Wittenberg, QA

Email: mhashmi@sidra.org

Background
Melanoma is an aggressive neoplasm characterized by a complex etiology. Several molecular alterations occur during 
melanoma progression. The most commonly mutated pathway is the mitogen-activated protein kinases (MAPK)/
ERK cascade. The activation of the MAPK/ERK signaling occurs either through gain-of-function mutations in BRAF and 
NRAS gene or through autocrine growth factor stimulation. Documented mutations have been found in the kinase 
domain of BRAF gene encoded by exon 11 and 15 with a frequency of 50-70%. The majority of these mutations 
affect one critical amino acid, resulting in the V600E substitution which account for more than 90% of all BRAF 
mutations. Given the high incidence of BRAF V600E mutation in melanoma, patient management is based on the use 
of specific inhibitors when patients carry BRAF V600E mutation.

By comparing RNA-seq and DNA Sanger sequencing data, we found that among 15 melanoma cell lines 3 were 
discordant in the mutation detection (BRAF V600E at DNA level/Sanger sequencing and BRAF WT on RNA-seq). We 
initially postulated that those cell lines may express only the WT allele at the RNA level although mutated at the DNA 
level. A more careful analysis showed that these cell lines express very low level of BRAF RNA and the expression may 
be in favor of the WT allele.

Given the low BRAF V600E RNA expression, we tested in this study whether the three discordant cell lines may respond 
differently to BRAF-specific inhibitors compared to the concordant BRAF WT and BRAF V600E control cell lines.
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Abstract 33 

34 

Background: Immune Dysregulation, Polyendocrinopathy, Enteropathy, X-linked (IPEX) 35 

syndrome is a rare inborn error of immunity caused by mutations in the forkhead box P3 36 

(FOXP3) gene.  37 

Objective: In this study, we conducted a systematic review of IPEX and IPEX-like patients to 38 

delineate differences in these two major groups. 39 

Methods: The literature search was performed in PubMed, Web of Science and Scopus 40 

databases and demographic, clinical, immunologic, and molecular data were compared between 41 

IPEX (n= 312) and IPEX-like (n= 98) groups.42 

Results: A total of 459 patients were reported in 148 eligible articles. Major clinical differences 43 

between IPEX and IPEX-like patients were observed in rates of pneumonia (11% vs. 31%, 44 

p<0.001), bronchiectasis (0.3% vs. 14%, p<0.001), diarrhea (56% vs. 42%, p=0.020), and 45 

organomegaly (10% vs. 23%, p=0.001), respectively. Eosinophilia (95% vs. 100%), low 46 

regulatory T cell count (68% vs. 50%), and elevated IgE (87% vs. 61%) were the most 47 

prominent laboratory findings in IPEX and IPEX-like patients, respectively. In IPEX group, a 48 

lower mortality rate was observed among patients receiving HSCT (24%) compared to other 49 

patients (43%), p=0.008, however, in IPEX-like group it was not significant (p=0.189). 50 

Conclusions: Patients with IPEX syndrome generally suffer from enteropathy, autoimmunity, 51 

dermatitis, eosinophilia, and elevated serum IgE. Despite similarities in their clinical 52 

presentations, patients with IPEX-like syndrome are more likely to present CVID-like phenotype 53 

such as respiratory tract infections, bronchiectasis, and organomegaly. HSCT is currently the 54 

only curative therapy for both IPEX and IPEX-like syndrome and may result in favorable 55 

outcome.56 

57 

Keywords: Immunodysregulation, Polyendocrinopathy, and Enteropathy, X-Linked, IPEX, 58 

IPEX-like, Autoimmunity, FOXP3 59 
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Clinical, Immunological, and Genetic
Features in 49 Patients With ZAP-70
Deficiency: A Systematic Review
Niusha Sharifinejad 1,2, Mahnaz Jamee1,2, Majid Zaki-Dizaji 3, Bernice Lo4,

Mohammadreza Shaghaghi 5,6, Hamed Mohammadi 7,8, Farhad Jadidi-Niaragh9,10,

Shiva Shaghaghi 6, Reza Yazdani 6, Hassan Abolhassani 11, Asghar Aghamohammadi 6 and

Gholamreza Azizi 7*

1 Student Research Committee, Alborz University of Medical Sciences, Karaj, Iran, 2 Alborz Office of USERN, Universal

Scientific Education and Research Network (USERN), Alborz University of Medical Sciences, Karaj, Iran, 3 Legal Medicine

Research Center, Legal Medicine Organization, Tehran, Iran, 4 Sidra Medicine, Division of Translational Medicine, Research

Branch, Doha, Qatar, 5 Johns Hopkins Hospital, Baltimore, MD, United States, 6 Research Center for Immunodeficiencies,

Children’s Medical Center, Tehran University of Medical Sciences, Tehran, Iran, 7 Non-Communicable Diseases Research

Center, Alborz University of Medical Sciences, Karaj, Iran, 8 Department of Immunology, School of Medicine, Alborz University

of Medical Sciences, Karaj, Iran, 9 Immunology Research Center, Tabriz University of Medical Sciences, Tabriz, Iran,
10 Department of Immunology, School of Medicine, Tabriz University of Medical Sciences, Tabriz, Iran, 11 Division of Clinical

Immunology, Department of Laboratory Medicine, Karolinska Institute at Karolinska University Hospital Huddinge, Stockholm,

Sweden

Background: Zeta-Chain Associated Protein Kinase 70 kDa (ZAP-70) deficiency is a

rare combined immunodeficiency (CID) caused by recessive homozygous/compound

heterozygous loss-of-function mutations in the ZAP70 gene. Patients with ZAP-70

deficiency present with a variety of clinical manifestations, particularly recurrent

respiratory infections and cutaneous involvements. Therefore, a systematic review of

ZAP-70 deficiency is helpful to achieve a comprehensive view of this disease.

Methods: We searched PubMed, Web of Science, and Scopus databases for all

reported ZAP-70 deficient patients and screened against the described eligibility criteria.

A total of 49 ZAP-70 deficient patients were identified from 33 articles. For all patients,

demographic, clinical, immunologic, and molecular data were collected.

Results: ZAP-70 deficient patients have been reported in the literature with a broad

spectrum of clinical manifestations including recurrent respiratory infections (81.8%),

cutaneous involvement (57.9%), lymphoproliferation (32.4%), autoimmunity (19.4%),

enteropathy (18.4%), and increased risk of malignancies (8.1%). The predominant

immunologic phenotype was low CD8+ T cell counts (97.9%). Immunologic profiling

showed defective antibody production (57%) and decreased lymphocyte responses to

mitogenic stimuli such as phytohemagglutinin (PHA) (95%). Mutations of the ZAP70 gene

were located throughout the gene, and there was no mutational hotspot. However,

most of the mutations were located in the kinase domain. Hematopoietic stem cell

transplantation (HSCT) was applied as the major curative treatment in 25 (51%) of the

patients, 18 patients survived transplantation, while two patients died and three required

a second transplant in order to achieve full remission.
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ABSTRACT
LPS-responsive beige-like anchor protein (LRBA) deficiency is a mono-
genic primary immunodeficiency characterized by a heterogeneous spec-
trum of clinical manifestations associated with immune dysregulation. In 
this study, we reported clinical, immunologic, and genetic evaluation of 
two Iranian patients from unrelated families, both suffering from recurrent 
respiratory tract infections, failure to thrive, interstitial lung disease, auto-
immune cytopenia, and hypogammaglobulinemia. Pulmonary abscess in 
one patient and persistent enteropathy in another were also observed. 
Further investigations revealed causative mutations in the exon 
(c.2166_2766del) and intron (c.4730–3 T > G) of the LRBA gene. These 
results may provide further elucidation of the clinical phenotypes and 
responsible genetic factors of LRBA deficiency.

KEYWORDS 
LPS-responsive beige-like 
anchor protein deficiency; 
LRBA; immune 
dysregulation; 
autoimmunity; enteropathy

Introduction

LPS-responsive and beige-like anchor protein (LRBA) deficiency is a primary immu-
nodeficiency caused by biallelic mutations in the LRBA gene leading to regulatory 
T cell defects and immune dysregulation (Azizi et al. 2018c). LRBA deficiency is 
characterized by a broad spectrum of clinical manifestations, predominantly including 
recurrent respiratory or gastrointestinal tract infections, autoimmunity, lymphoproli-
ferative disorders, enteropathy, and allergic symptoms (Alkhairy et al. 2015; Gamez- 
Diaz et al. 2016).

The most frequent laboratory findings include hypogammaglobulinemia, normal T cell 
counts, diminished numbers of regulatory T cells (Tregs) and natural killer cells, and B-cell 

CONTACT Mahnaz Jamee mahnaz.jamee@gmail.com Student Research Committee, Alborz University of Medical 
Sciences, Karaj, Iran, Alborz Office of USERN, Universal Scientific Education and Research Network (USERN), Alborz University 
of Medical Sciences, Karaj, Iran

Supplemental data for this article can be accessed here.
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39

40

41

42 Abstract 

43 Introduction/Aim

44 Corneal confocal microscopy is a rapid, non-invasive ophthalmic technique to identify sub-clinical 

45 neuropathy. The aim of this study was to quantify corneal nerve morphology in children with 

46 type 1 diabetes mellitus compared to age-matched healthy controls using corneal confocal 

47 microscopy. 

48 Method

49 Twenty participants with type 1 diabetes mellitus (age 14±2 years, diabetes duration 4.08±2.91 

50 years, glycated hemoglobin 9.3±2.1%) without retinopathy or microalbuminuria and 20 healthy 

51 controls were recruited from outpatient clinics. Corneal confocal microscopy was undertaken 

52 and corneal nerve fiber density (no./mm2), corneal nerve branch density (no./mm2), corneal 

53 nerve fiber length (mm/mm2), corneal nerve fiber tortuosity and inferior whorl length (mm/mm2) 

54 were quantified manually. 

55 Results

56 Corneal nerve fiber density (22.73±8.84 vs. 32.92±8.59; P<0.001), corneal nerve branch density 

57 (26.19±14.64 vs. 47.34±20.01; P<0.001), corneal nerve fiber length (13.26±4.06 vs. 19.52±4.54; 

58 P<0.001) and inferior whorl length (15.50±5.48 vs. 23.42±3.94; P<0.0001) were significantly A
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59 lower, whilst corneal nerve fiber tortuosity (14.88±5.28 vs. 13.52±3.01; P=0.323) did not differ 

60 between children with type 1 diabetes mellitus and controls. Glycated hemoglobin correlated 

61 with corneal nerve fiber tortuosity (P<0.006) and aspartate aminotransferase correlated with 

62 corneal nerve fiber density (P=0.039), corneal nerve branch density (P=0.003), and corneal nerve 

63 fiber length (P=0.037). 

64 Conclusion

65 Corneal confocal microscopy identifies significant sub-clinical corneal nerve loss, especially in the 

66 inferior whorl of children with type 1 diabetes mellitus without retinopathy or microalbuminuria.

67 Keywords: Type 1 diabetes mellitus, child, small fiber neuropathy 
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ABSTRACT: The COVID-19 outbreak has fueled a global demand for effective
diagnosis and treatment as well as mitigation of the spread of infection, all through
large-scale approaches such as specific alternative antiviral methods and classical
disinfection protocols. Based on an abundance of engineered materials identifiable by
their useful physicochemical properties through versatile chemical functionalization,
nanotechnology offers a number of approaches to cope with this emergency. Here,
through a multidisciplinary Perspective encompassing diverse fields such as virology,
biology, medicine, engineering, chemistry, materials science, and computational
science, we outline how nanotechnology-based strategies can support the fight against
COVID-19, as well as infectious diseases in general, including future pandemics.
Considering what we know so far about the life cycle of the virus, we envision key
steps where nanotechnology could counter the disease. First, nanoparticles (NPs) can
offer alternative methods to classical disinfection protocols used in healthcare
settings, thanks to their intrinsic antipathogenic properties and/or their ability to
inactivate viruses, bacteria, fungi, or yeasts either photothermally or via photocatalysis-induced reactive oxygen species (ROS)
generation. Nanotechnology tools to inactivate SARS-CoV-2 in patients could also be explored. In this case, nanomaterials
could be used to deliver drugs to the pulmonary system to inhibit interaction between angiotensin-converting enzyme 2
(ACE2) receptors and viral S protein. Moreover, the concept of “nanoimmunity by design” can help us to design materials for
immune modulation, either stimulating or suppressing the immune response, which would find applications in the context of
vaccine development for SARS-CoV-2 or in counteracting the cytokine storm, respectively. In addition to disease prevention
and therapeutic potential, nanotechnology has important roles in diagnostics, with potential to support the development of
simple, fast, and cost-effective nanotechnology-based assays to monitor the presence of SARS-CoV-2 and related biomarkers.
In summary, nanotechnology is critical in counteracting COVID-19 and will be vital when preparing for future pandemics.

COVID-19: SETTING THE SCENE FOR
NANOTECHNOLOGY

Through millions of years of evolution, viruses have gained a
variety of molecular mechanisms for entry into cells; long-term
survival within cells; and activation, inhibition, or modification
of the host defense mechanisms at all levels.1 Their ability to
transfer genes with high efficiency inspired the development of
noninfectious recombinant viral vectors for gene-therapy
applications, beginning in 1990.2−4 Efforts were then underway
to improve the safety of viral vectors, including developing
nonviral drug-delivery systems inspired by the natural
capabilities of viruses. Researchers in the field of nanomedicine
have designed a variety of nanosystems that can mimic the gene-
transfer capacity and high infectivity of viral vectors. By learning
the molecular mechanisms behind these vectors, nanomedicine
and biomedical researchers have developed delivery systems

used in different fields, including cancer therapy and
regenerative medicine.5,6 However, nanotechnology is not
only inspired by virology to develop novel delivery tools but
also at the forefront in combatting dangerous viruses.

Nanotechnology is not only inspired by
virology to develop novel delivery tools
but also at the forefront in combatting
dangerous viruses.
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ABSTRACT  27 

Background: Different fasting regimens are known to promote health, mitigate chronic immunological 28 

disorders, and improve age-related pathophysiological parameters in animals and humans. Indeed, several 29 

clinical trials are currently ongoing using fasting as a potential therapy for a wide range of conditions. Fasting 30 

alters metabolism by acting as a reset for energy homeostasis, but the molecular mechanisms underlying the 31 

beneficial effects of short-term fasting (STF) are still not well understood, particularly at the systems or multi-32 

organ level.  33 

Methods: We performed RNA-sequencing in nine different organs from mice fed ad libitum (0 hours), or 34 

subjected to five different times of fasting (2-22 hours). We applied a combination of multivariate analysis, 35 

differential expression analysis, gene ontology and network analysis for an in-depth understanding of the 36 

multi-organ transcriptome.  We utilized literature mining solutions, LitLab™ and Gene Retriever™, to 37 

identify the biological and biochemical terms significantly associated with our experimental gene set which 38 

provide additional support and meaning to the experimentally derived gene and protein data. 39 

Results: We cataloged the transcriptional dynamics within and between organs during STF and discovered 40 

differential temporal effects of STF among organs. Using gene ontology enrichment analysis, we identified an 41 

organ network sharing 37 common biological pathways perturbed by STF.  This network incorporates the 42 

brain, liver, interscapular brown adipose tissue, and posterior-subcutaneous white adipose tissue, hence we 43 

named it the brain-liver-fats organ network. Using Reactome pathways analysis, we identified the immune 44 

system, dominated by T cell regulation processes, as a central and prominent target of systemic modulations 45 

during STF in this organ network. The changes we identified in specific immune components point to the 46 

priming of adaptive immunity and parallel the fine-tuning of innate immune signaling.  47 

Conclusions: Our study provides a comprehensive multi-organ transcriptomic profiling of mice subjected to 48 

multiple periods of STF and adds new insights into the molecular modulators involved in the systemic 49 

immuno-transcriptomic changes that occur during short-term energy loss. 50 

 51 
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Abstract 

Recent anecdotal and scientific reports have provided evidence of a link between 

COVID-19 and chemosensory impairments such as anosmia. However, these reports 

have downplayed or failed to distinguish potential effects on taste, ignored 

chemesthesis, and generally lacked quantitative measurements. Here, we report the 

development, implementation and initial results of a multi-lingual, international 

questionnaire to assess self-reported quantity and quality of perception in three distinct 

chemosensory modalities (smell, taste, and chemesthesis) before and during COVID-19. 

In the first 11 days after questionnaire launch, 4039 participants (2913 women, 1118 

men, 8 other, ages 19-79) reported a COVID-19 diagnosis either via laboratory tests or 

clinical assessment. Importantly, smell, taste and chemesthetic function were each 

significantly reduced compared to their status before the disease. Difference scores 

(maximum possible change ±100) revealed a mean reduction of smell (-79.7 ± 28.7, 

mean ± SD), taste (-69.0 ± 32.6), and chemesthetic (-37.3 ± 36.2) function during 

COVID-19. Qualitative changes in olfactory ability (parosmia and phantosmia) were 

relatively rare and correlated with smell loss. Importantly, perceived nasal obstruction 

did not account for smell loss. Furthermore, chemosensory impairments were similar 

between participants in the laboratory test and clinical assessment groups. These 

results show that COVID-19-associated chemosensory impairment is not limited to 

smell, but also affects taste and chemesthesis. The multimodal impact of COVID-19 and 

lack of perceived nasal obstruction suggest that SARS-CoV-2 infection may disrupt 

sensory-neural mechanisms.  
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Abstract
Purpose Testicular stromal tumors are uncommon, although mostly benign. The purpose of this study is to assess the role of 
multi-parametric MRI in differentiating benign testicular stromal tumors from malignant testicular neoplasms (non-stromal 
and stromal).
Methods A single-center retrospective study comparing benign stromal tumors (STs) to malignant testicular neoplasms 
(MTNs) was conducted. MR imaging assessment included tumor size, T2- and T1-weighted signal intensity, T2- and 
T1-weighted texture pattern, diffusion restriction, presence of hemorrhage and/or necrosis, and measurement of apparent 
diffusion coefficient and dynamic contrast enhancement (DCE). Inter-observer agreement was assessed using Cohen’s kappa 
and Bland–Altman and data were compared using independent t-tests or χ2. Receiver operating characteristic curve analysis 
was used to test models incorporating various imaging features.
Results Radical orchiectomy and histopathology revealed 20 testicular neoplasms: seven STs (35%) and thirteen MTNs 
(65%). MTNs were significantly larger in size than STs (5.1 ± 2.36 cm vs. 1.27 ± 0.56 cm; p-value < 0.001). STs demon-
strated more hypointense T2W signal (85.7% vs. 46.2%; p-value < 0.09), less T2W heterogeneous texture (14.3% vs. 61.5%; 
p-value < 0.04), and less diffusion restriction (16.7% vs. 83.3%; p-value < 0.01) in comparison to MTNs. STs demonstrated 
mainly homogenous post-contrast enhancement pattern (71.4% vs. 7.7%; p-value < 0.004), while MTNs showed primarily 
heterogeneous enhancement pattern (77% vs. 14.3%; p-value < 0.02). STs revealed greater corrected venous phase enhance-
ment (STs: 0.59 ± 0.29; MTNs: 0.25 ± 0.25; p-value < 0.03). STs showed higher ADC values, though the difference was not 
statistically significant (p-value < 0.25). A model combining T2W, DWI, and DCE features showed the best overall diagnostic 
accuracy with area under ROC curve of 0.99 and confidence interval ranging from 0.94 to 1.
Conclusion Multi-parametric MRI can potentially differentiate benign stromal tumors from malignant testicular neoplasms, 
which can help to avoid radical orchiectomy. However, future studies using larger sample sizes are needed to validate our 
results.

Keywords Testicular neoplasms · Stromal tumor · Malignant testicular neoplasm · Magnetic resonance imaging · 
Orchiectomy

Introduction

Testicular cancer accounts for approximately 1% of all 
malignant tumors in males and is the most common tumor 
encountered in young men aged 15–35 years [1–4]. The most 

common type of testicular carcinomas are germ cell tumors 
(GCTs), representing 95% of primary neoplasms split evenly 
between classic seminomas and non-seminomatous germ 
cell tumors [5]. Sex cord stromal tumors (STs) represent the 
remaining 5% of primary testicular tumors [6] and originate 
from the testicular interstitium, which is derived from mes-
enchymal cells. These tumors are relatively rare but they are 
mostly (> 90%) benign.

Imaging is essential for the diagnosis of testicular neo-
plasms. However, differentiation between various testicular 
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Abstract
Down syndrome (DS) is characterized by the occurrence of three copies of human chromosome 21 (HSA21). HSA21 contains a
cluster of four interferon receptor (IFN-R) genes: IFNAR1, IFNAR2, IFNGR2, and IL10RB. DS patients often develop mucocu-
taneous infections and autoimmune diseases, mimicking patients with heterozygous gain-of-function (GOF) STAT1 mutations,
which enhance cellular responses to three types of interferon (IFN). A gene dosage effect at these four loci may contribute to the
infectious and autoimmune manifestations observed in individuals with DS. We report high levels of IFN-αR1, IFN-αR2, and
IFN-γR2 expression on the surface of monocytes and EBV-transformed-B (EBV-B) cells from studying 45 DS patients. Total
and phosphorylated STAT1 (STAT1 and pSTAT1) levels were constitutively high in unstimulated and IFN-α- and IFN-γ-
stimulated monocytes from DS patients but lower than those in patients with GOF STAT1mutations. Following stimulation with
IFN-α or -γ, but not with IL-6 or IL-21, pSTAT1 and IFN-γ activation factor (GAF) DNA-binding activities were significantly
higher in the EBV-B cells of DS patients than in controls. These responses resemble the dysregulated responses observed in
patients with STAT1 GOF mutations. Concentrations of plasma type I IFNs were high in 12% of the DS patients tested (1.8% in
the healthy controls). Levels of type I IFNs, IFN-Rs, and STAT1 were similar in DS patients with and without recurrent skin
infections. We performed a genome-wide transcriptomic analysis based on principal component analysis and interferon modules
on circulating monocytes. We found that DS monocytes had levels of both IFN-α- and IFN-γ-inducible ISGs intermediate to
those of monocytes from healthy controls and from patients with GOF STAT1 mutations. Unlike patients with GOF STAT1
mutations, patients with DS had normal circulating Th17 counts and a high proportion of terminally differentiated CD8+ T cells
with low levels of STAT1 expression. We conclude a mild interferonopathy in Down syndrome leads to an incomplete pene-
trance at both cellular and clinical level, which is not correlate with recurrent skin bacterial or fungal infections. The constitutive
upregulation of type I and type II IFN-R, at least in monocytes of DS patients, may contribute to the autoimmune diseases
observed in these individuals.

Keywords Down syndrome . interferonopathy . interferon receptors . JAK-STAT

Introduction

Down syndrome (DS), or trisomy 21, was the first human
disease attributed to a chromosomal abnormality and was
even the first human genetic disease to be deciphered at the
molecular level [1]. In the absence of medical intervention, it
is the most common genetic cause of intellectual disability,
with an incidence of about 1/700 newborns, and there were
about 206,000 people with DS living in the USA in 2010 [2].
Infectious diseases have been reported to be one of the major
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Abstract: Human leukocyte antigen G (HLA-G), known as a central protein in providing immune
tolerance to the fetus in pregnant women, is also studied for a possible role in tumor development.
Many studies have claimed HLA-G as a new immune checkpoint in cancer. Therefore, HLA-G and
its receptors might be targets for immune checkpoint blockade in cancer immunotherapy. In order to
substantiate that HLA-G is indeed an immune checkpoint in cancer, two important questions need
to be answered: (1) To what extent is HLA-G expressed in the tumor by cancer cells? and (2) What
is the function of HLA-G in cancer immune evasion? In this review, we discuss these questions.
We agree that HLA-G is a potentially new immune checkpoint in cancer, but additional evidence is
required to show the extent of intra-tumor and inter-tumor expression. These studies should focus on
tumor expression patterns of the seven different HLA-G isoforms and of the receptors for HLA-G.
Furthermore, specific roles for the different HLA-G isoforms should be established.

Keywords: HLA-G; immunotherapy; immune checkpoint; cancer

1. Introduction

Human leukocyte antigen G (HLA-G) is known as a central protein in providing immune tolerance
to the fetus in pregnant women [1,2]. Because of its immune-inhibiting function, it is also studied for
its role in tumor development, where it may function as an immune checkpoint. Several immune
checkpoints have been identified, which, among others, include programmed cell death protein 1
(PD-1) and cytotoxic T-lymphocyte-associated protein 4 (CTLA-4), of which their ligands (programmed
death ligand-1 and -2 (PD-L1/PD-L2) and B7, respectively) can be expressed by tumor cells to escape
recognition by the immune system [3]. Blocking the interaction between the molecules involved in
immune checkpoint signaling using monoclonal antibodies has led to remarkable therapeutic success
in cancer [4]. Many studies have claimed HLA-G as a new immune checkpoint in cancer [5]. Therefore,
HLA-G and its receptors might be targets for immune checkpoint blockade in cancer immunotherapy.
In order to substantiate that HLA-G is indeed an immune checkpoint in cancer, two important questions
need to be answered: (1) To what extent is HLA-G expressed in the tumor by cancer cells? and (2) What
is the function of HLA-G in cancer immune evasion? Here, we discuss evidence for possible answers to
these two questions. Finally, we propose future directions for research on the role of HLA-G in cancer.

2. HLA-G

The HLA-G gene is located on chromosome 6 at region 6p21.3, within the class I gene cluster of the
major histocompatibility complex (MHC). As a result of alternative RNA splicing, seven isoforms can
be formed, comprising four membrane-bound isoforms (HLA-G1, G2, G3, and G4), and three secreted

Int. J. Mol. Sci. 2020, 21, 4528; doi:10.3390/ijms21124528 www.mdpi.com/journal/ijms
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Abstract: Post-traumatic stress disorder (PTSD) is a highly disabling condition, increasingly
recognized as both a disorder of mental health and social burden, but also as an anxiety disorder
characterized by fear, stress, and negative alterations in mood. PTSD is associated with structural,
metabolic, and molecular changes in several brain regions and the neural circuitry. Brain areas
implicated in the traumatic stress response include the amygdala, hippocampus, and prefrontal cortex,
which play an essential role in memory function. Abnormalities in these brain areas are hypothesized
to underlie symptoms of PTSD and other stress-related psychiatric disorders. Conventional methods
of studying PTSD have proven to be insufficient for diagnosis, measurement of treatment efficacy,
and monitoring disease progression, and currently, there is no diagnostic biomarker available for
PTSD. A deep understanding of cutting-edge neuroimaging genetic approaches is necessary for the
development of novel therapeutics and biomarkers to better diagnose and treat the disorder. A current
goal is to understand the gene pathways that are associated with PTSD, and how those genes act
on the fear/stress circuitry to mediate risk vs. resilience for PTSD. This review article explains the
rationale and practical utility of neuroimaging genetics in PTSD and how the resulting information
can aid the diagnosis and clinical management of patients with PTSD.

Keywords: PTSD; neuroimaging; PET; MRI; imaging genetics

1. Background

Post-traumatic stress disorder (PTSD) is a psychological illness that can arise after a person
experiences one or more traumatic events such as military combat, physical trauma due to injury, or
other accidents such as domestic violence, rape, childhood trauma, neglect, or abuse. The disorder is
characterized by feelings of panic, anxiety, fearfulness, and negative alterations in mood. Symptoms
include distress and panic attacks, and the involuntary re-experiencing of the trauma during flashbacks

Int. J. Mol. Sci. 2020, 21, 4503; doi:10.3390/ijms21124503 www.mdpi.com/journal/ijms
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METHODOLOGY

A literature-based approach for curating 
gene signatures in multifaceted diseases
Mathieu Garand* , Manoj Kumar, Susie Shih Yin Huang and Souhaila Al Khodor*

Abstract 

Background and aims: The task of identifying a representative and yet manageable target gene list for assessing the 
pathogenesis of complicated and multifaceted diseases is challenging. Using Inflammatory Bowel Disease (IBD) as an 
example, we conceived a bioinformatic approach to identify novel genes associated with the various disease sub-
types, in combination with known clinical control genes.

Methods: From the available literature, we used Acumenta Literature  LabTM (LitLab), network analyses, and LitLab 
Gene Retriever to assemble a gene pool that has a high likelihood of representing immunity-related subtype-specific 
signatures of IBD.

Results: We generated six relevant gene lists and 21 intersections that contain genes with unique literature associa-
tions to Crohn’s Disease (n = 60), Ulcerative Colitis (n = 17), and unclassified (n = 45) subtypes of IBD. From this gene 
pool, we then filtered and constructed, using network analysis, a final list of 142 genes that are the most representa-
tive of the disease and its subtypes.

Conclusions: In this paper, we present the bioinformatic construction of a gene panel that putatively contains sub-
type signatures of IBD, a multifactorial disease. These gene signatures will be tested as biomarkers to classify patients 
with IBD, which has been a clinically challenging task. Such approach to diagnose and monitor complicated disease 
pathogenesis is a stepping-stone towards personalized care.

© The Author(s) 2020. This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, sharing, 
adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and 
the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material 
in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material 
is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the 
permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://creat iveco 
mmons .org/licen ses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creat iveco mmons .org/publi cdoma in/
zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Background
Inflammatory Bowel Disease (IBD) is an inflammatory 
disorder of the gastrointestinal tract (GIT), resulting 
from the complex interactions between host (genetic, 
immune responses) and environment (external factors, 
microbiota) [1]. IBD is characterized by repeated alter-
nating cycles of clinical relapse and remission, and in 
the absence of adequate treatments, a chronic inflam-
mation leading to irreversible intestinal damages [2]. 
IBD is classified into three major subtypes [3]: Ulcerative 
Colitis (UC), which primarily affects the colon, Crohn’s 
Disease (CD), which affects various GIT sites [4], and a 
third subtype where histology assessments do not catego-
rize to either UC or CD. The latter subtype is defined as 

“Inflammatory Bowel Disease, type unclassified” (IBDU) 
[5, 6].

A rapid increase in global incidences of UC and CD 
was observed after World War II, particularly in indus-
trialized countries (www.crohn scoli tisfo undat ion.org). 
Currently, IBD affects around 5 million people worldwide 
and is expected to increase steadily over the next decade 
[7]. Classifying IBD patients has been challenging due to 
disease heterogeneity and its various atypical phenotypes 
[8]. Although the mechanisms underlying IBD patho-
genesis are not fully understood, an overactive mucosal 
immune response and a dysbiotic gut microbiome are 
commonly observed among IBD patients [9, 10]. Endos-
copy and colonoscopy are the current methods used 
for differentiating CD and UC but they carry the risks 
of bowel perforation and infections. Non-invasive rou-
tine laboratory investigations, on the other hand, cannot 
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Abstract
Purpose Although genetic predisposition and exposure to dietary gluten are considered necessary triggers for the develop-
ment of coeliac disease, alterations in the gut microbial composition may also contribute towards the pathogenesis of coeliac 
disease. This review aims to provide an overview of the available data on the potential mechanisms through which the gut 
microbiota plays a role in the causation of coeliac disease and to discuss the potential therapeutic strategies that could dimin-
ish the consequences of microbial dysbiosis.
Method A search of the literature was performed using the PubMed, Embase, and JSTOR databases; relevant articles were 
included.
Results Recent studies in patients with coeliac disease have reported an increase in the relative amounts of gram negative 
bacterial genera such as Bacteroides, Prevotella, and Escherichia, and reduced amounts of protective anti-inflammatory 
bacteria such as Bifidobacteria and Lactobacilli. Dysbiotic microbiota may lead to a dysregulated immune response that may 
contribute to the pathogenesis of coeliac disease. In infancy, antibiotic use and certain infant feeding practices may lead to 
alterations in the developing gut microbiota to influence the immune maturation process and predispose to coeliac disease.
Conclusion The induction of the intestinal immune system and gluten intolerance may be influenced by the relative abun-
dance of certain microbiota. Factors such as infant feeding practices, diet, antibiotics, and infections, may be involved in the 
development of coeliac disease due to their influence on gut microbial composition. The efficacy of potential modulators of 
the gut microbiota such as probiotics, prebiotics, and fecal microbial transplant as adjunctive treatments to gluten-free diet 
in coeliac disease is unproven and requires further investigation.

Keywords Coeliac disease · Microbiota · Metagenomics · Dysbiosis

Introduction

Coeliac disease is an autoimmune disorder triggered by the 
ingestion of gluten in genetically susceptible people [1]. The 
disorder is characterized by a mucosal disease of the proxi-
mal small bowel as a result of a T-cell mediated destruction 
of mucosal epithelial cells. It is generally acknowledged that 
coeliac disease affects about 1% of the population with an 

increasing prevalence [2] that varies between countries [3]. 
Patients with coeliac disease develop a permanent loss of 
immune tolerance to gluten [4, 5], a protein found in cere-
als such as wheat, rye, and barley. Upon ingestion, gluten 
can cause a pathological injury characterized by progressive 
degrees of inflammation and loss of villi in the proximal 
small bowel leading to the development of gastrointestinal 
malabsorption along with extra-gastrointestinal manifesta-
tions [3].

Coeliac disease is a multifactorial disease, characterized 
by a complex interplay of genetic and environmental fac-
tors. While genetic factors (such as the presence of Human 
Leukocytic Antigen—mainly HLA-DQ2 or HLA DQ-8) 
and exposure to dietary gluten are considered to be nec-
essary triggers, they are not sufficient for disease develop-
ment [6]. Additional factors such as infant feeding practices, 
the amount of gluten ingested, the age at which gluten is 
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Genetics of structural and functional brain changes
in autism spectrum disorder
Sheema Hashem1, Sabah Nisar1, Ajaz A. Bhat 1, Santosh Kumar Yadav1, Muhammad Waqar Azeem2, Puneet Bagga3,
Khalid Fakhro 4,5, Ravinder Reddy3, Michael P. Frenneaux6 and Mohammad Haris 1,7

Abstract
Autism spectrum disorder (ASD) is a neurological and developmental disorder characterized by social impairment and
restricted interactive and communicative behaviors. It may occur as an isolated disorder or in the context of other
neurological, psychiatric, developmental, and genetic disorders. Due to rapid developments in genomics and imaging
technologies, imaging genetics studies of ASD have evolved in the last few years. Increased risk for ASD diagnosis is
found to be related to many specific single-nucleotide polymorphisms, and the study of genetic mechanisms and
noninvasive imaging has opened various approaches that can help diagnose ASD at the nascent level. Identifying risk
genes related to structural and functional changes in the brain of ASD patients provide a better understanding of the
disease’s neuropsychiatry and can help identify targets for therapeutic intervention that could be useful for the clinical
management of ASD patients.

Introduction
Autism spectrum disorder (ASD) is a neurological and

developmental disorder consisting of a wide range of
symptoms and disability that develop in early childhood
and persists throughout life. The common symptoms of
ASD include limited activities, lower engagement and
communication, talking and learning problems, and
repetitive behavior. According to the World Health
Organization, the global burden of ASD is continuously
growing, with a current prevalence rate of 1 in 160 chil-
dren. Reported prevalence rates vary widely from country
to country though. Recent data from the Centers for
Disease Control and Prevention showed that about 1 in 68
children in the United States had been identified with
some form of ASD, with more than 3 million people
affected1. A recent study estimated prevalence of ASD in
the United States in 2014–2016 was 2.47% among ado-
lescents and children2. While in the United Kingdom, the

annual prevalence rate for children aged 8 years between
2004 and 2010 was 3.8/1000 for boys and 0.8/1000 for
girls3. Recent studies have shown that the pooled ASD
prevalence estimate in Asia is 0.36%, including data from
nine countries (China, Korea, India, Bangladesh, Lebanon,
Iran, Israel, Nepal and Sri Lanka)4. The prevalence of ASD
in the Middle East region was documented to be 1.4 per
10,000 children in Oman5, 4.3 per 10,000 children in
Bahrain6, 1/167 in Saudi Arabia7, and a recent study
reported ASD prevalence to be 1.14 % in children aged
6–11 years in Qatar8.
ASD incidence is 4–5 times greater in males than in

females9. The exact cause of ASD remains unclear; how-
ever, it is thought that both genetic and environmental
factors play essential roles. The effect of ASD on society is
enormous and multifaceted as it affects not only the child
but also the siblings and parents and significantly disturbs
the functioning of family routine life. Individuals with
ASD are very likely to encounter the criminal justice
system, mostly due to a lack of knowledge of their social
and communication difficulties. There are also financial
pressures associated with the recovery and decreased
opportunities for jobs. Various studies have focused on

© The Author(s) 2020
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Blood genome expression profiles in infants with
congenital cytomegalovirus infection
Christopher P. Ouellette 1, Pablo J. Sánchez1,2,3,4, Zhaohui Xu 5, Derek Blankenship6, Fiker Zeray7,

Andrea Ronchi 4,11, Masako Shimamura1,5, Damien Chaussabel 8, Lizette Lee 4,7, Kris E. Owen7,9,

Angela G. Shoup9,10, Octavio Ramilo 1,5 & Asuncion Mejias 1,5✉

Congenital CMV infection (cCMVi) affects 0.5–1% of all live births worldwide, making it the

leading cause of sensorineural hearing loss (SNHL) in childhood. The majority of infants with

cCMVi have normal hearing at birth, but are at risk of developing late-onset SNHL. Currently,

we lack reliable biomarkers to predict the development of SNHL in these infants. Here, we

evaluate blood transcriptional profiles in 80 infants with cCMVi (49 symptomatic, 31

asymptomatic), enrolled in the first 3 weeks of life, and followed for 3 years to assess

emergence of late-onset SNHL. The biosignatures of symptomatic and asymptomatic cCMVi

are indistinguishable, suggesting that immune responses of infants with asymptomatic and

symptomatic cCMVi are not different. Random forest analyses of initial samples in infants

with cCMVi, irrespective of their clinical classification, identify a 16-gene classifier signature

associated with the development of SNHL with 92% accuracy, suggesting its potential value

as a biomarker.
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Abstract: Multiple myeloma (MM) is a hematologic disorder of B lymphocytes characterized by
the accumulation of malignant plasma cells (PCs) in the bone marrow. The altered plasma cells
overproduce abnormal monoclonal immunoglobulins and also stimulate osteoclasts. The host’s
immune system and microenvironment are of paramount importance in the growth of PCs and,
thus, in the pathogenesis of the disease. The interaction of MM cells with the bone marrow (BM)
microenvironment through soluble factors and cell adhesion molecules causes pathogenesis of the
disease through activation of multiple signaling pathways, including NF-κβ, PI3K/AKT and JAK/STAT.
These activated pathways play a critical role in the inhibition of apoptosis, sustained proliferation,
survival and migration of MM cells. Besides, these pathways also participate in developing
resistance against the chemotherapeutic drugs in MM. The imbalance between inflammatory and
anti-inflammatory cytokines in MM leads to an increased level of pro-inflammatory cytokines,
which in turn play a significant role in dysregulation of signaling pathways and proliferation of MM
cells; however, the association appears to be inadequate and needs more research. In this review,
we are highlighting the recent findings on the roles of various cytokines and growth factors in the
pathogenesis of MM and the potential therapeutic utility of aberrantly activated signaling pathways
to manage the MM disease.

Keywords: multiple myeloma; hematological malignancies; signal transduction;
proliferation; cytokines

1. Introduction

Multiple myeloma (MM) is an ailment of the plasma cells (PCs) characterized by the uncontrolled
proliferation of long-lived monoclonal PCs. These PCs accumulate in the bone marrow, which causes
impairment of bone strength and weakness of the immune system [1]. MM is the second most
prevailing hematological malignancy after non-Hodgkin lymphoma, responsible for approximately
20% of deaths caused by hematological malignancies [2]. The disease is less common in women than
men, and despite substantial improvement over the past decade in cancer therapeutics, myeloma cases

Int. J. Mol. Sci. 2020, 21, 5002; doi:10.3390/ijms21145002 www.mdpi.com/journal/ijms



92

Annexin A3 in sepsis: novel perspectives from an exploration of

public transcriptome data

Mohammed Toufiq,

Jessica Roelands, Mohamed Alfaki,

Basirudeen Syed Ahamed Kabeer,

Marwa Saadaoui,

Arun Prasath Lakshmanan,

Dhinoth Kumar Bangarusamy,

Selvasankar Murugesan,

Davide Bedognetti,

Wouter Hendrickx,

Souhaila Al Khodor,

Annalisa Terranegra,

Darawan Rinchai,

Damien Chaussabel* and

Mathieu Garand*

Sidra Medicine, Doha, Qatar

doi:10.1111/imm.13239

Received 25 March 2020; revised 7 July

2020; accepted 8 July 2020.

*Correspondence: Damien Chaussabel and

Mathieu Garand, Sidra Medicine, PO BOX

26999 Doha, Qatar. Emails: dchauss-

abel@sidra.org; mgarand@sidra.org

Senior author: Mathieu Garand

Summary

According to publicly available transcriptome datasets, the abundance of

Annexin A3 (ANXA3) is robustly increased during the course of sepsis;

however, no studies have examined the biological significance or clinical

relevance of ANXA3 in this pathology. Here we explored this interpreta-

tion gap and identified possible directions for future research. Based on

reference transcriptome datasets, we found that ANXA3 expression is

restricted to neutrophils, is upregulated in vitro after exposure to plasma

obtained from septic patients, and is associated with adverse clinical out-

comes. Secondly, an increase in ANXA3 transcript abundance was also

observed in vivo, in the blood of septic patients in multiple independent

studies. ANXA3 is known to mediate calcium-dependent granules–phago-
some fusion in support of microbicidal activity in neutrophils. More

recent work has also shown that ANXA3 enhances proliferation and sur-

vival of tumour cells via a Caspase-3-dependent mechanism. And this

same molecule is also known to play a critical role in regulation of apop-

totic events in neutrophils. Thus, we posit that during sepsis ANXA3

might either play a beneficial role, by facilitating microbial clearance and

resolution of the infection; or a detrimental role, by prolonging neu-

trophil survival, which is known to contribute to sepsis-mediated organ

damage.

Keywords: annexin; bacteremia; cell proliferation; endotoxemia; immu-

nity; inflammation; neutrophil; sepsis; transcriptome.

Introduction

This review article intends to explore a possible role for

Annexin A3 (ANXA3) in the immunopathology of sepsis.

Before attempting to do so by bringing forward original

experimental evidence, the wealth of publicly available

transcriptomic data can be leveraged to: (i) determine if

changes in abundance of ANXA3 measured in earlier

transcriptome profiling studies are robust; (ii) draw infer-

ences regarding the potential biological significance or

clinical relevance of such changes; and (iii) identify paths

for future investigations.

A hands-on workshop held at Sidra Medicine (Qatar)

focused on the discovery of novel candidate genes impli-

cated in the pathogenesis of sepsis. Public omics data

were used as a source of training material for target selec-

tion and gene-centric reductionist investigations in silico.

The approach was described in a recent review (‘collective

omics data’ training module 1 or COD1).1

Annexin A3 (ANXA3) was selected among a pool of

candidates on the basis of: (i) its expression being

increased in vitro in neutrophils exposed to plasma from

a septic patient for 6 hr (GEO dataset GSE49755);2 and

(ii) the apparent lack of literature addressing the role of

ANXA3 in sepsis (the selection process is described in

more details in Ref. [1]).

Annexins are calcium-binding proteins: they bind nega-

tively charged phospholipid membranes in a calcium-de-

pendent manner. These proteins are characterized by a

conserved ‘core domain’ consisting of Ca2+-binding

Abbreviations: ANXA3, Annexin A3; COD, collective omics data; GEO, Gene Expression Omnibus; PBMCs, peripheral mononu-
clear cells

ª 2020 The Authors. Immunology published by John Wiley & Sons Ltd, Immunology 1
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Abstract
Introduction There are no previous published reports on primary pediatric tumors of the central nervous system (CNS) in Qatar.
We undertook this retrospective cohort study to review the diagnosis of CNS tumors in children in Qatar to analyze the
presentation characteristics including symptoms, referral pathways, and time to diagnosis.
Methods All children registered with Pediatric Neuro-Oncology service (PNOS) were included in the study. Data from the time
of diagnosis (October 2007 to February 2020) were reviewed retrospectively. Presenting symptoms were recorded and pre-
diagnosis symptom interval (PSI) was calculated from the onset of the first symptom to the date of diagnostic imaging.
Results Of the 61 children registered with PNOS during the study period, 51 were included in the final analysis. Ten children were
excluded because theywere either diagnosed outside Qatar (n = 7) or were asymptomatic at the time of diagnosis (n = 3). Themedian age
was 45 (range 1–171) months. Common tumor types included low-grade glioma (LGG) (47.1%) and medulloblastoma/primitive neuro-
ectodermal tumors (PNET) (23.5%).Nine children had an underlying neurocutaneous syndrome. Thirty-eight patients (74.5%) had at least
one previous contact with healthcare (HC) professional, but 27 (52%) were still diagnosed through the emergency department (ED).
Presenting symptoms included headache, vomiting (36.2%), oculo-visual symptoms (20.6%), motor weakness (18.9%), seizures, ataxia
(17.2% each), irritability, cranial nerve palsies (12% each), and endocrine symptoms (10.3%). Median PSI was 28 days (range 1–845
days) for all CNS tumors. Longest PSIwas seenwith germcell tumors (median 146 days), supratentorial location (39 days), and age above
3 years (30 days). Tumor characteristics of biological behavior (high-grade tumor) and location (infratentorial) were significantly asso-
ciated with shorter PSI, as were presenting symptoms of ataxia, head tilt, and altered consciousness.
Conclusions Although overall diagnostic times were acceptable, some tumor types were diagnosed after a significant delay. The
awareness campaign, such as the “HeadSmart” campaign in the United Kingdom (UK), can improve diagnostic times in Qatar.
Further research is required to better understand the reasons for the delay.

Keywords Child . Brain . Delay in diagnosis

Introduction

Primary CNS tumors are the largest group of solid tumors
occurring in children [1–3]. They are also associated with
the highest rate of cancer-related deaths in children [2, 4, 5].
The overall incidence of cancer and brain tumors in 0–14-
year-old children follows the same pattern in Qatar, as else-
where [6, 7]. Establishing the diagnosis of a CNS tumor is the
crucial first step before treatment can be initiated. A delay in
making a diagnosis can result in tumor progression, develop-
ment of hydrocephalus, and even tentorial herniation in rare
instances. If the diagnosis is delayed to the point that emer-
gency neurosurgical intervention is required, it can lead to
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Abstract 
Transcriptional profiling of hematopoietic cell subpopulations has helped 
characterize the developmental stages of the hematopoietic system and the 
molecular bases of malignant and non-malignant blood diseases for the past three 
decades. Previously, only the genes targeted by expression microarrays could be 
profiled genome wide. High-throughput RNA sequencing (RNA-seq), however, 
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encompasses a broader repertoire of RNA molecules, without restriction to 
previously annotated genes. We analysed the BLUEPRINT consortium RNA- seq 
data for mature hematopoietic cell types. The data comprised 90 total RNA-seq 
samples, each composed of one of 27 cell types, and 32 small RNA-seq samples, 
each composed of one of 11 cell types. We estimated gene and isoform expression 
levels for each cell type using existing annotations from Ensembl. We then used 
guided transcriptome assembly to discover unannotated transcripts. We identified 
hundreds of novel non-coding RNA genes and showed that the majority have cell 
type dependent expression. We also characterized the expression of circular RNAs 
and found that these are also cell type specific. These analyses refine the active 
transcriptional landscape of mature hematopoietic cells, highlight abundant genes 
and transcriptional isoforms for each blood cell type, and provide a valuable resource 
for researchers of hematological development and diseases.  Finally, we made the 
data accessible via a web-based interface:  
https://blueprint.haem.cam.ac.uk/bloodatlas/.                                                                                        

Introduction 

Knowledge of the transcriptional programs underpinning the diverse functions of 
hematopoietic cells is essential for understanding how and when these functions are 
performed and for resolving the molecular bases of hematological diseases. Thanks 
to its accessibility, blood is the tissue of choice for the implementation of novel 
assays in primary samples. Indeed, several studies aiming to characterize gene 
expression profiles have been performed on increasingly purified primary 
hematopoietic cell populations in the post genome era1-3. These studies used 
expression arrays and thus required prior specification of the sequences to be 
interrogated. The probed sequences were often derived from the analysis of a very 
limited number of tissues and cell types4, despite the early discovery that 
transcription is widespread throughout the human genome5. The introduction of high-
throughput nucleic acid sequencing technologies6 has improved the assembly of the 
human genome and the annotation of transcriptomes therein, and it has enabled a 
more comprehensive analysis of gene expression using transcriptomic assembly 
approaches7. The BLUEPRINT consortium8 was established to characterize the 
epigenetic state and transcriptional profile of different types of hematopoietic cell. 
Reference datasets for DNA methylation, histone modifications and gene expression 
were generated using state-of-the-art technologies from highly purified cell 
populations, in accordance with quality standards set by the International Human 
Epigenome Consortium9. RNA-seq data from over 270 samples encompassing 55 
cell types have been made publicly available (http://dcc.blueprint-epigenome.eu), a 
subset of which has been described previously10, 11. Here, we present the analysis of 
90 total RNA samples obtained from cord and adult peripheral blood, each consisting 
of one of 27 mature cell types and 32 small RNA samples, each consisting of one of 
11 mature cell types. We used a Bayesian differential expression analysis 
approach12, 13 to determine changes in the expression levels of genes and transcripts 
at lineage commitment stages and to identify cell type specific transcriptional 
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3 

Abstract:
Sterol synthesis is a highly complex and integrated pathway in mammals. In the present review, 

we briefly summarize the main steps of this pathway, especially concerning its main rate-limiting 

enzymes, HMG-CoA reductase (HMGCR) and squalene epoxidase (SQLE), in relation with 

cancer. We focus on studies reporting key findings linking cholesterol with cancer. The inhibition of 

HMGCR and SQLE to prevent and inhibit cancer are reviewed. Finally, a pan-cancer review of 

publicly available data on genomic aberrations in the main enzymes involved in sterol biosynthesis 

and their transcription factors is reported, providing hitherto unexplored findings that may be the 

subject of future research in cancer metabolomics and tumor targeted treatment.  

Keywords: cholesterol, HMG-CoA reductase, genomic aberrations, squalene epoxidase 
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Abstract
Genomics has the potential to revolutionize medical approaches to disease prevention, diagnosis, and treatment, but it does
not come without challenges. The success of a national population-based genome program, like the Qatar Genome Program
(QGP), depends on the willingness of citizens to donate samples and take up genomic testing services. This study explores
public attitudes of the Qatari population toward genetic testing and toward participating in the QGP. A representative sample
of 837 adult Qataris was surveyed in May 2016. Approximately 71% of respondents surveyed reported that they were
willing to participate in the activities of the QGP. Willingness to participate was significantly associated with basic literacy in
genetics, a family history of genetic diseases, and previous experience with genetic testing through premarital screening.
Respondents cited the desire to know more about their health status as the principle motivation for participating, while lack
of time and information were reported as the most important barriers. With QGP plans to ramp up the scale of its national
operation toward more integration into clinical care settings, it is critical to understand public attitudes and their
determinants. The results demonstrate public support but also identify the need for more education and individual counseling
that not only provide information on the process, challenges, and benefits of genomic testing, but that also address concerns
about information security.

Introduction

Precision health is a new paradigm that is increasing the use
of genomic technologies for the assessment of susceptibility
to major diseases as well as individual responses to ther-
apeutic regimes [1, 2], thus, increasing the effectiveness of
medical intervention. Increasingly, evidence is pointing to
the influence of precision health on improved treatment and
health outcomes for patients with breast [3], lung [4], and
colorectal [5] cancers. Realizing this potential, and aided by
the rapid evolution of sequencing technology, several
countries have embarked on national projects to character-
ize the genomes of their own populations in preparation for
large-scale implementation in clinical settings [1]. The State
of Qatar in the Arabian Gulf is one of those countries. In
late 2015, Qatar launched the pilot phase of the Qatar
Genome Program (QGP), which is a population-based
genome program aiming to sequence the whole genomes for
a significant proportion of the Qatari population. The pro-
gram has a comprehensive plan to facilitate the imple-
mentation of precision medicine involving drafting genomic
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Abstract: Recessive mutations in Post-GPI attachment to proteins 3 (PGAP3) cause the rare neurological
disorder hyperphosphatasia with mental retardation syndrome 4 type (HPMRS4). Here, we report a
novel homozygous nonsense mutation in PGAP3 (c.265C>T-p.Gln89*), in a 3-year-old boy with unique
novel clinical features. These include decreased intrauterine fetal movements, dysgenesis of the
corpus callosum, olfactory bulb agenesis, dysmorphic features, cleft palate, left ear constriction, global
developmental delay, and hypotonia. The zebrafish functional modeling of PGAP3 loss resulted
in HPMRS4-like features, including structural brain abnormalities, dysmorphic cranial and facial
features, hypotonia, and seizure-like behavior. Remarkably, morphants displayed defective neural
tube formation during the early stages of nervous system development, affecting brain morphogenesis.
The significant aberrant midbrain and hindbrain formation demonstrated by separation of the left
and right tectal ventricles, defects in the cerebellar corpus, and caudal hindbrain formation disrupted
oligodendrocytes expression leading to shorter motor neurons axons. Assessment of zebrafish
neuromuscular responses revealed epileptic-like movements at early development, followed by
seizure-like behavior, loss of touch response, and hypotonia, mimicking the clinical phenotype human
patients. Altogether, we report a novel pathogenic PGAP3 variant associated with unique phenotypic
hallmarks, which may be related to the gene’s novel role in brain morphogenesis and neuronal wiring.

Keywords: hyperphosphatasia mental retardation syndrome 4 (HPMRS4); post-GPI attachment to
proteins 3 (PGAP3); neurological disorder; human disease model; zebrafish; neural tube defect; whole
genome sequencing

1. Introduction

Post-GPI attachment to the proteins 3 (PGAP3) gene, encoding a Glycosylphosphatidylinositol
(GPI)-specific phospholipase, plays a critical role in the biosynthesis of GPI-anchored proteins (GPI-APs). It is

Cells 2020, 9, 1782; doi:10.3390/cells9081782 www.mdpi.com/journal/cells
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Bioinspired	scaffold	osteinduction	in	microgravity	
	

2	
	

Abstract 35	

Prolonged exposure to microgravity (MG) during long-duration space flights is known to induce 36	
severe dysregulation of osteoblast functions connected to a significant bone loss, similar to the 37	
condition induced by osteoporosis. Hence, we here present MG as a promising model to challenge 38	
the effectiveness of new scaffolds designed for bone regeneration in counteracting bone loss.  39	
To this end, we carried out an integrative study aimed to evaluate, in the extreme condition of Random 40	
Positioning Machine-simulated MG, the osteoinductive potential of nanocrystalline magnesium-41	
doped hydroxyapatite/type I collagen composite scaffold (MHA/Coll), that we previously 42	
demonstrated to be an excellent tool for bone tissue engineering.  43	
Initially, to test the osteo-inductivity properties of our bioinspired-scaffold, MHA/Coll structure was 44	
fully characterized under MG condition and compared to its static counterpart. Human bone marrow-45	
derived mesenchymal stem cells were used to investigate the scaffold biocompatibility and ability to 46	
promote osteogenic differentiation after long-duration exposure to MG (up to 21 days). The results 47	
demonstrate that the nanostructure of MHA/Coll scaffold can alleviate MG-induced osteoblast 48	
dysfunction, promoting cell differentiation along the osteogenic lineage, with a consequent reduction 49	
in the expression of the surface markers CD29, CD44, and CD90. Moreover, these findings were 50	
corroborated by the ability of MHA/Coll to induce the expression of genes linked to osteogenesis, 51	
including alkaline phosphatase and osteocalcin. This study confirmed MHA/Coll capabilities in 52	
promoting osteogenesis even in extreme long-term condition of MG, suggesting MG as an effective 53	
challenging model to apply in future studies to validate the ability of advanced scaffolds to counteract 54	
bone loss, facilitating their application in translational Regenerative Medicine and Tissue 55	
Engineering. 56	
 57	
 58	
  59	

Provisional
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A modular framework for the development 
of targeted Covid-19 blood transcript profiling 
panels
Darawan Rinchai1†, Basirudeen Syed Ahamed Kabeer1†, Mohammed Toufiq1†, Zohreh Tatari‑Calderone1, 
Sara Deola1, Tobias Brummaier2,3,4,5, Mathieu Garand1, Ricardo Branco1, Nicole Baldwin6, Mohamed Alfaki1, 
Matthew C. Altman7,8, Alberto Ballestrero9,10, Matteo Bassetti11,12, Gabriele Zoppoli9,10, Andrea De Maria11,12, 
Benjamin Tang13, Davide Bedognetti1,9 and Damien Chaussabel1* 

Abstract 

Background: Covid‑19 morbidity and mortality are associated with a dysregulated immune response. Tools are 
needed to enhance existing immune profiling capabilities in affected patients. Here we aimed to develop an 
approach to support the design of targeted blood transcriptome panels for profiling the immune response to SARS‑
CoV‑2 infection.

Methods: We designed a pool of candidates based on a pre‑existing and well‑characterized repertoire of blood 
transcriptional modules. Available Covid‑19 blood transcriptome data was also used to guide this process. Further 
selection steps relied on expert curation. Additionally, we developed several custom web applications to support the 
evaluation of candidates.

Results: As a proof of principle, we designed three targeted blood transcript panels, each with a different transla‑
tional connotation: immunological relevance, therapeutic development relevance and SARS biology relevance.

Conclusion: Altogether the work presented here may contribute to the future expansion of immune profiling capa‑
bilities via targeted profiling of blood transcript abundance in Covid‑19 patients.

Keywords: Blood transcriptomics, SARS‑CoV‑2, Covid‑19, Immune monitoring

© The Author(s) 2020. This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, sharing, 
adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and 
the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material 
in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material 
is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the 
permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://creat iveco 
mmons .org/licen ses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creat iveco mmons .org/publi cdoma in/
zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Background
Covid-19 is an infectious, respiratory disease caused 
by a newly discovered coronavirus: SARS-CoV-2. The 
course of infection vary widely, with most patients pre-
senting mild symptoms. However, about 20% of patients 
develop severe disease and require hospitalization [1, 2]. 
The interaction between innate and adaptive immunity 

can lead to the development of neutralizing antibod-
ies against SARS-CoV-2 antigens that might be associ-
ated with viral clearance and protection [3]. But immune 
factors are also believed to play an important role in the 
rapid clinical deterioration observed in some Covid-19 
patients [4]. There is thus a need to develop new modali-
ties that can improve the delineation of “immune trajec-
tories” during SARS-CoV-2 infection.

Blood transcriptome profiling involves measur-
ing the abundance of circulating leukocyte RNA on a 
genome-wide scale via RNA sequencing [5]. Processing 
of the samples and the raw sequencing data however, is 
time consuming and requires access to sophisticated 
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Paradoxical association between blood modular
interferon signatures and quality of life in patients
with systemic lupus erythematosus
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Bertrand Dussol3,4, Stéphanie Gentile2, Stéphane Burtey3,4, Philippe Halfon6,
Frédérique Retornaz6, Damien Chaussabel7, Laurent Chiche6 and
Noémie Jourde-Chiche 3,4

Abstract

Objectives. Blood transcriptomic IFN signature is a hallmark of SLE. The impaired health-related quality of life

(HRQOL) observed in SLE is poorly related to disease activity. The aim of this study was to test how IFN signa-

tures were associated with HRQOL in SLE patients.

Methods. Among consecutive patients, blood transcriptomic profiles were analysed with a modular framework

comprising 3 IFN modules: M1.2, M3.4 and M5.12. Disease activity was evaluated by the SLEDAI score, and

HRQOL was assessed with the SF-36 questionnaire, which includes eight domains: physical function, role physical,

bodily pain, general health, vitality, social functioning, role emotional, and mental health (MH) and physical compo-

nent summary and mental component summary scores.

Results. A total of 57 SLE patients were evaluated, among whom 27 (47%) were clinically quiescent, 30 (53%)

were flaring, and 19 (33%) had active lupus nephritis. All SF-36 domains were altered in SLE patients compared

with the general French population (P < 0.0001). In multivariate analysis, taking into account flares, age, ethnicity,

smoking and renal severity, social functioning was independently associated with the IFN score (P ¼ 0.027).

Analyses restrained to quiescent patients (n¼27) yielded greater associations between social functioning and the

three IFN modules, and between MH and M3.4. Considering all quiescent visits (n¼ 51), the IFN score was inde-

pendently correlated with social functioning (P ¼ 0.022) and MH (P ¼ 0.038).

Conclusion. This unexpected paradoxical association between IFN signature and some specific HRQOL domains

argues against a pivotal role of IFNs in the persistently altered HRQOL of SLE patients.

Key words: systemic lupus erythematosus, transcriptomic analysis, interferon; quality of life, SF-36

Introduction

SLE is a chronic systemic autoimmune disease charac-

terized by alternate periods of flares and clinical

quiescence [1]. With major improvement in survival,

health-related quality of life (HRQOL) has emerged as an

important consideration in the evaluation and manage-

ment of SLE patients, both in clinical routine and in

therapeutic trials [2]. Although numerous reports have

shown that HRQOL is severely impaired in SLE patients,

Rheumatology key messages

. Blood modular IFN signature is not associated with worse quality of life in SLE.

. Blood modular IFN signature is independently associated with better scores in some SF-36 domains.

. Persistent activation of IFN pathways does not explain the altered QOL in quiescent SLE patients.
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a b s t r a c t

Defects in innate immunity affect many different physiologic systems and several studies of patients with
primary immunodeficiency disorders demonstrated the importance of innate immune system compo-
nents in disease prevention or colonization of bacterial pathogens. To assess the role of the innate im-
mune system on nasal colonization with Staphylococcus aureus, innate immune responses in pediatric
S. aureus nasal persistent carriers (n ¼ 14) and non-carriers (n ¼ 15) were profiled by analyzing co-
clustered gene sets (modules). We stimulated previously frozen peripheral blood mononuclear cells
(PBMCs) from these subjects with i) a panel of TLR ligands, ii) live S. aureus (either a mixture of strains or
stimulation with respective carriage isolates), or iii) heat-killed S. aureus. We found no difference in
responses between carriers and non-carriers when PBMCs were stimulated with a panel of TLR ligands.
However, PBMC gene expression profiles differed between persistent and non-S. aureus carriers
following stimulation with either live or dead S. aureus. These observations suggest that individuals
susceptible to persistent carriage with S. aureus may possess differences in their live/dead bacteria
recognition pathway and that innate pathway signaling is different between persistent and non-carriers
of S. aureus.

© 2020 Institut Pasteur. Published by Elsevier Masson SAS. All rights reserved.

The spectrum of diseases resulting from Staphylococcus aureus
infections includes serious skin infections, endocarditis, arthritis,
osteomyelitis, and sepsis as a consequence of its ability to colonize a
variety of different tissues and its ability to circumvent various
immune surveillance systems [1,2]. Approximately 20e50% of
adults and children nasal S. aureus carriers (persistent or inter-
mittent carriers vs. non-carriers) based on the presence or absence
of S. aureus in nasal cultures collected over time [3,4]. Nasal

sampling over a defined time period allows classification of
S. aureus carrier phenotypes as either persistent carriers (those
testing positive �75% of the time), intermittent carriers (in-
dividuals <75% of the time) and non-carriers (negative for S. aureus
over the sampling period) [5]. Although a genome-wide association
study conducted by our group suggests that each carriage pheno-
type is in part shaped by host genetic profiles [6], characterization
of antibody responses and S. aureus re-colonization studies suggest
that the intermittent and non-carrier phenotypes are more similar
to each other compared to persistent carriers [7,8].

A combination of environmental, genetic, and immune factors
play roles in defining the respective S. aureus carriage phenotypes
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1  | INTRODUC TION

Auto-inflammatory diseases (AIDs) are a distinct group of dis-
orders characterized by an unprovoked systemic inflamma-
tion without the presence of high titre of autoantibodies nor 

antigen-specific T cells.1,2 Most of the AIDs are monogenic and 
are caused by highly penetrant mutations in single genes encod-
ing proteins involved in the innate immunity, but complex and 
polygenic AIDs with significant environmental influence have also 
been identified.3
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Abstract
Familial Mediterranean fever (FMF) is the most common auto-inflammatory disease. 
It is transmitted as autosomal recessive trait with mutations in MEditerranean FeVer 
(MEFV) gene. Despite a typical clinical expression, many patients have either a single 
or no mutation in MEFV. The current work is aimed to revisit the genetic landscape 
of FMF disease using high-coverage whole genome sequencing. In atypical patients 
(carrying a single or no mutation in MEFV), we revealed many rare variants in genes 
associated with auto-inflammatory disorders, and more interestingly, we discovered 
a novel variant ( a 2.1-Kb deletion) in exon 11 of IL1RL1 gene, present only in patients. 
To validate and screen this patient-specific variant, a tandem of allele-specific PCR 
and quantitative real-time PCR was performed in 184 FMF patients and 218 healthy 
controls and we demonstrated that the novel deletion was absent in controls and was 
present in more than 19% of patients. This study sheds more light on the mutational 
landscape of FMF. Our discovery of a disease-specific variant in IL1RL1 gene may 
constitute a novel genetic marker for FMF. This finding suggesting a potential role 
of the IL33/ST2 signalling in the disease pathogenicity highlights a new paradigm in 
FMF pathophysiology.
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A B S T R A C T   

The global burden of breast cancer (BC) is increasing significantly. This trend is caused by several factors such as 
late diagnosis, limited treatment options for certain BC subtypes, drug resistance which all lead to poor clinical 
outcomes. Recent research has reported the role of epigenetic alterations in the mechanism of BC pathogenesis 
and its hallmarks include drug resistance and stemness features. The understanding of these modifications and 
their significance in the management of BC carcinogenesis is challenging and requires further attention. 
Nevertheless, it promises to provide novel insight needed for utilizing these alterations as potential diagnostic, 
prognostic markers, predict treatment efficacy, as well as therapeutic agents. This highlights the importance of 
continuing research development to further advance the existing knowledge on epigenetics and BC carcino-
genesis to overcome the current challenges. Hence, this review aims to shed light and discuss the current state of 
epigenetics research in the diagnosis and management of BC.   

1. Introduction 

Cancer is a significant global health concern. In 2018, an estimate of 
18.1 million new individuals were diagnosed with cancer alongside 9.6 
million mortalities [1]. By 2040, these numbers are expected to double, 
particularly in low and middle-income countries. Consequently, the 
burden of cancer on healthcare systems is likely to immensely increase 
worldwide [2]. This highlights the need for more research to further 
advance an early and rapid detection and management of this disease 
which serve as a key role of improving survival rates and 
patient-centered cancer care [3]. 

Breast Cancer (BC) is one of the most common diagnosed female 

cancers and leading cause of cancer death among women, accounting for 
an estimate of 627,000 (6.6 %) deaths worldwide [4]. Since 2008, BC 
incidence and mortality rates have increased globally by more than 20 % 
and 14 % respectively. The global BC burden is estimated to have risen 
to 2.1 million new cases in 2018 compared to nearly 1.7 million in 2012 
[1,5]. 

The high incidence and death rates in BC are linked to various fac-
tors, among which the most common being its heterogeneous nature. 
The inter/intra-tumoral heterogeneity, usually affecting one anatomic 
site of the breast with phenotypic and molecular diversity, plays a key 
role in its histology and staging [6]. The molecular stratification of BC is 
primarily based on gene expression profiling; this also includes the 

Abbreviations: MeCP2, Methyl-CpG-binding protein 2; H3, Histone 3; H4, Histone 4; TNBC, Triple negative breast cancer; ERα, Estrogen receptor α; PTEN, 
Phosphatase and tensin homolog; ERβ, Estrogen receptor beta; CAF, Cancer-associated fibroblasts; MMPs, Matrix metallopeptidases; TGF-β, Transforming growth 
factor-β; KMT2D, Lysine methyltransferase 2D; HDAC, Histone deacetylases; KDM7A, Lysine demethylase 7A; BCSCs, Breast cancer stem cells; ctDNA, Cell-free tumor 
DNA; LN, Lymph node. 
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Abstract: Background. Vitamin D deficiency represents a major healthcare problem. Vitamin D
status is influenced by genetic and environmental determinants. Several observational studies have
evaluated the association of single-nucleotide polymorphisms (SNPs) in vitamin D-related genes
and vitamin D levels. Nevertheless, little is known about the role of these SNPs in the response to
vitamin D supplementation. We conducted an interventional study to define the association between
SNPs in vitamin D-related genes and the response to vitamin D supplementation in 100 self-reported
healthy women of Arab ancestry for the majority. Methods. A total of 100 healthy female subjects
received a weekly oral dose of 50,000 IU vitamin D for 12 weeks. Serum vitamin D concentration
and metabolic profiles were measured at baseline and 12 weeks post-vitamin D supplementation.
The genotypes of 37 SNPs selected from previously reported vitamin D-related genes have been
assessed by Fluidigm genotyping assay. Results. Rs731236 (VDR gene) and rs7116978 (CYP2R1 gene)
showed a significant association with vitamin D status. The rs731236 GG genotype and the rs7116978
CC genotype were associated with a “vitamin D sufficiency” state. Rs731236 GG and rs7116978 CC
genotypes showed a higher response to vitamin D supplementation. Transcription factor binding site
prediction analysis showed altered binding sites for transcription factors according to the different
rs7116978 alleles. Interestingly, the 37 SNPs previously established to play a role in vitamin D-related
pathways explained very little of the response to vitamin D supplementation in our cohort, suggesting
the existence of alternative loci whose number and effect size need to be investigated in future studies.
Conclusion. In this paper, we present novel data on vitamin D-related SNPs and response to vitamin
D supplementation demonstrating the feasibility of applying functional genomic approaches in
interventional studies to assess individual-level responses to vitamin D supplementation.

Keywords: vitamin D; polymorphisms; single-nucleotide polymorphism; SNP; 25-hydroxyvitamin D;
25(OH)D; vitamin D deficiency; blood

1. Introduction

Vitamin D plays an important role in the endocrine system, and it takes part in several
biological processes such as blood pressure regulation, calcium and phosphate homeostasis,
nerve conduction, skeletal development, erythropoiesis, and so forth. [1–3]. The active form of
vitamin D, 1,25-dihydroxyvitamin D [1,25(OH)2D], regulates the expression of vitamin D-related genes
involved in calcium transport and bone matrix protein [4,5]. Nevertheless, vitamin D deficiency has
been well documented worldwide [6]. Several factors have been shown to contribute to vitamin D

Nutrients 2020, 12, 2608; doi:10.3390/nu12092608 www.mdpi.com/journal/nutrients
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Abstract
Background: Although autophagy plays a dual role in suppressing or promot-
ing certain cancers, the nature of its involvement in breast cancers remains
unclear. Here, we investigated the function of STXBP6, a protein regulating the
autophagy-associated SNARE complex, in triple negative breast cancer (TNBC).
Results: We report that STXBP6 is profoundly downregulated in TNBC spec-
imens in association with reduced overall patient survival. Notably, we found
that STXBP6 promoter was specifically hyper-methylated in TNBC specimens.
Ectopic expression of STXBP6 inhibited TNBC cell proliferation in cellular
and mouse models. Mass spectrometric analysis revealed physical interactions
of STXBP6 with a number of autophagy-related proteins including SNX27, a
molecule involved in endocytosis of plasma membrane receptors and protein
trafficking. Overexpression of STXBP6 elicited autophagy through inhibition
of mTORC1 signaling. Reciprocally, induction of autophagy rescued STXBP6
expression by inhibiting EZH2 and altering STXBP6 methylation. The mutual
regulation between STXBP6 and autophagywas replicated in luminal breast can-
cer cells only when estrogen receptor (ER) activation was abrogated. Ectopic
expression of STXBP6 significantly reduced TNBC cells’ migratory ability in vitro
and tumor metastasis in vivo.
Conclusions: Our results unveil a role of STXBP6 in TNBC that highlights a
new paradigm in autophagy regulation. Our results significantly enhance the
understanding of the mechanisms of TNBC aggressiveness, which might help in
designing novel therapies targeting TNBC.

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided the
original work is properly cited.
© 2020 The Authors. Clinical and Translational Medicine published by John Wiley & Sons Australia, Ltd on behalf of Shanghai Institute of Clinical Bioinformatics
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Chapter 11

Functional Genome Profiling to Understand Cancer 
Immune Responsiveness

Ena Wang, Davide Bedognetti, and Francesco M. Marincola

Abstract

It has been almost two decades since we first proposed the use of minimally invasive serial biopsies to dissect 
the biology underlining cancer immune responsiveness (CIR) by looking for predictors of response, under-
standing mechanisms of action (MOA) of therapeutics and documenting strategies adopted by tumor cells 
to escape immune recognition. This approach led to the first description in 2002 of predictors of CIR, the 
characterization of the pharmacodynamics of several immune therapeutics, and the geneses of immune 
escape under immunological pressure prompted by successful treatment. The presumption was straightfor-
ward; study CIR where it occurs: the target organ. Since then, a large number of studies corroborated these 
early observations adding sophistication and accuracy to the investigations. Here, we summarize the history 
of functional genomic profiling as a discovery and validation tool for immune oncology (IO) and new 
insights that could be derived by single novel technologies.

Key words Genomic profiling, Immune oncology (IO), Cancer immune responsiveness (CIR), 
Mechanisms of action (MOA)

Abbreviations

ACT Adoptive cellular therapy
CCR C-C motif chemokine receptor
CIR Cancer immune responsiveness
DAMP Damage associated molecular pattern
HMB1 High-mobility group box protein 1
ICD Immunogenic cell death
ICR Immunologic constant of rejection
ICT Immune-checkpoint inhibitor therapy
IFN Interferon
IO Immune oncology
MHC Major histocompatibility complex
MOA Mechanism of action
TCGA The Cancer Genome Atlas
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Abstract
While the Arabian population has a high prevalence of metabolic disorders, it has not been included in global studies that 
identify genetic risk loci for metabolic traits. Determining the transferability of such largely Euro-centric established risk 
loci is essential to transfer the research tools/resources, and drug targets generated by global studies to a broad range of 
ethnic populations. Further, consideration of populations such as Arabs, that are characterized by consanguinity and a high 
level of inbreeding, can lead to identification of novel risk loci. We imputed published GWAS data from two Kuwaiti Arab 
cohorts (n = 1434 and 1298) to the 1000 Genomes Project haplotypes and performed meta-analysis for associations with 
13 metabolic traits. We compared the observed association signals with those established for metabolic traits. Our study 
highlighted 70 variants from 9 different genes, some of which have established links to metabolic disorders. By relaxing 
the genome-wide significance threshold, we identified ‘novel’ risk variants from 11 genes for metabolic traits. Many novel 
risk variant association signals were observed at or borderline to genome-wide significance. Furthermore, 349 previously 
established variants from 187 genes were validated in our study. Pleiotropic effect of risk variants on multiple metabolic 
traits were observed. Fine-mapping illuminated rs7838666/CSMD1 rs1864163/CETP and rs112861901/[INTS10,LPL] as 
candidate causal variants influencing fasting plasma glucose and high-density lipoprotein levels. Computational functional 
analysis identified a variety of gene regulatory signals around several variants. This study enlarges the population ancestry 
diversity of available GWAS and elucidates new variants in an ethnic group burdened with metabolic disorders.

Introduction

The post-oil era of the Arabian Peninsula has witnessed a 
substantial increase in the prevalence of metabolic trait-
related disorders, such as obesity, dyslipidemia, hyperten-
sion, and type 2 diabetes mellitus (T2D), in its population. 
Despite the high prevalence of metabolic-related disorders 
in the Arabian Peninsula (Abuyassin and Laher 2015; Al 
Rasadi et al. 2016; Al Sifri et al. 2014; Channanath et al. 
2013; Klautzer et al. 2014; Ng et al. 2014; Tailakh et al. 
2014), there is a lack of convincingly identified genetic 
determinants for metabolic traits in people from this region. 
The global genome-wide association studies (GWAS) per-
formed for metabolic diseases and traits overrepresent peo-
ple of European ancestry (Mills and Rahal 2019). Only a 
few GWAS from the Arabian Peninsula are reported in the 
literature, including those on unrelated individuals from 
Saudi Arabia (Ram et al. 2017; Wakil et al. 2016) and Leba-
non (Ghassibe-Sabbagh et al. 2014), on an extended family 
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We are entering a post-cancer genomic

era, standing at the precipice of trans-

lating genomic insight into therapy. How-

ever, it is not as simple as initially thought.

For cancer, plasticity, adaptation, and

evolution are the rules. Dissecting the

complex and bidirectional interactions

between oncogenic alterations, develop-

mental lineages, and biochemical and tis-

sue microenvironments (Bi et al., 2020)

will be critical for developing more effec-

tive treatments for glioblastoma patients

(Figure 1B). The physiologically relevant

mouse models described here demon-

strate high fidelity and potential critical

predictive power, even in such a complex

disease as glioblastoma, suggesting that

they will have an important role in future

target discovery, validation, and thera-

peutic testing. It is with great anticipation

that we look forward to seeing how this

powerful experimental system that lever-

ages fundamental neuroscience insights

and mouse genetics will yield actionable

targets that are poised to make a differ-

ence for patients.

DECLARATION OF INTERESTS

P.S.M. is co-founder of Boundless Bio, Inc. and
serves as a consultant.

REFERENCES

Alcantara Llaguno, S.R., Wang, Z., Sun, D., Chen,
J., Xu, J., Kim, E., Hatanpaa, K.J., Raisanen,
J.M., Burns, D.K., Johnson, J.E., and Parada,
L.F. (2015). Adult Lineage-Restricted CNS
Progenitors Specify Distinct Glioblastoma
Subtypes. Cancer Cell 28, 429–440.

Bi, J., Chowdhry, S., Wu, S., Zhang, W., Masui, K.,
and Mischel, P.S. (2020). Altered cellular meta-
bolism in gliomas - an emerging landscape of
actionable co-dependency targets. Nat. Rev.
Cancer 20, 57–70.

Brennan, C.W., Verhaak, R.G., McKenna, A.,
Campos, B., Noushmehr, H., Salama, S.R.,
Zheng, S., Chakravarty, D., Sanborn, J.Z.,
Berman, S.H., et al.; TCGA Research Network
(2013). The somatic genomic landscape of glio-
blastoma. Cell 155, 462–477.

Cancer Genome Atlas Research Network (2008).
Comprehensive genomic characterization defines
human glioblastoma genes and core pathways.
Nature 455, 1061–1068.

Chowdhry, S., Zanca, C., Rajkumar, U., Koga, T.,
Diao, Y., Raviram, R., Liu, F., Turner, K., Yang,

H., Brunk, E., et al. (2019). NAD metabolic depen-
dency in cancer is shaped by gene amplification
and enhancer remodelling. Nature 569, 570–575.

Lassman, A.B., Pugh, S.L., Gilbert, M.R., Aldape,
K.D., Geinoz, S., Beumer, J.H., Christner, S.M.,
Komaki, R., DeAngelis, L.M., Gaur, R., et al.
(2015). Phase 2 trial of dasatinib in target-selected
patients with recurrent glioblastoma (RTOG 0627).
Neuro-oncol. 17, 992–998.

Mishra, R., Patel, H., Alanazi, S., Yuan, L., and
Garrett, J.T. (2018). HER3 signaling and targeted
therapy in cancer. Oncol. Rev. 12, 355.

Neftel, C., Laffy, J., Filbin, M.G., Hara, T., Shore,
M.E., Rahme, G.J., Richman, A.R., Silverbush, D.,
Shaw, M.L., Hebert, C.M., et al. (2019). An
Integrative Model of Cellular States, Plasticity,
and Genetics for Glioblastoma. Cell 178, 835–849.

Verhaak, R.G., Hoadley, K.A., Purdom, E., Wang,
V., Qi, Y., Wilkerson, M.D., Miller, C.R., Ding, L.,
Golub, T., Mesirov, J.P., et al.; Cancer Genome
Atlas Research Network (2010). Integrated
genomic analysis identifies clinically relevant sub-
types of glioblastoma characterized by abnormal-
ities in PDGFRA, IDH1, EGFR, and NF1. Cancer
Cell 17, 98–110.

Wang, Z., Sun, D., Chen, Y.J., Xie, X., Shi, Y.,
Tabar, V., Brennan, C.W., Bale, T.A.,
Jayewickreme, C.D., Laks, D.R., et al. (2020). Cell
Lineage-Based Stratification for Glioblastoma.
Cancer Cell 38, this issue, 366–379.

A Multi-layer Molecular Fresco of the Immune
Diversity across Hematologic Malignancies
Davide Bedognetti1,2,*
1Cancer Research Department, Sidra Medicine, Doha, Qatar
2Department of Internal Medicine and Medical Specialties, University of Genova, Genova, Italy
*Correspondence: dbedognetti@sidra.org
https://doi.org/10.1016/j.ccell.2020.08.013

Immune checkpoint blockade has limited activity in the large majority of hematologic malignancies. In this
issue of Cancer Cell, Dufva et al. provide an immunologic portrait of these heterogenous diseases and iden-
tify key relationships between oncogenic states and immune response that can spur the development of
more efficient immunotherapeutic approaches.

In the last few years, the enthusiasm for

the effectiveness of immune checkpoint

blockade (ICB) in a considerable propor-

tion of patients affected by solid tumors

(20%–40%) has boosted a prolific trans-

lational research aimed to identify deter-

minants of immune responsiveness and

increased therapeutic efficacy. Longitu-

dinal studies in cancer metastases have

provided evidence that immune selection

molds the development of seeding meta-

static clones (Angelova et al., 2018).

Multi-omics studies of large collections

of primary tumors and cohorts of pa-

tients treated with ICB have unveiled

complex and unexpected relationships

between cancer cells and their host’s im-

mune system, allowing the identification

of prognostic and predictive biomarkers

and the rational design of combination

strategies (Bedognetti et al., 2019;

Thorsson et al., 2018).

Such a sharp gain in our knowledge of

the molecular mechanisms governing

immune-mediated rejection in solid tu-

mors has not been paralleled in hemato-

logic malignancies (HMs), which include

a vast spectrum of genetically heteroge-

nous diseases. Immunotherapies based

on monoclonal antibodies and chimeric

Previews

Cancer Cell 38, September 14, 2020 ª 2020 Elsevier Inc. 313

ll



113

Kumar and Al Khodor  J Transl Med          (2020) 18:353  
https://doi.org/10.1186/s12967-020-02520-8

REVIEW

Pathophysiology and treatment strategies 
for COVID-19
Manoj Kumar and Souhaila Al Khodor* 

Abstract 

The outbreak of Coronavirus disease of 2019 (COVID-19) caused by the Severe Acute Respiratory Syndrome coronavi-
rus 2 (SARS-CoV-2), has posed a serious health threat. The increasing number of COVID-19 cases around the world is 
overwhelming hospitals and pushing the global death toll to over 746,000, which has pushed the sprint to find new 
treatment options. In this article, we reviewed the SARS-CoV-2 pathophysiology, transmission, and potential treat-
ment strategies.

Keywords: SARS-CoV-2, Pandemic, 2019 novel coronavirus, Viral inhibitor, ACE-2 receptor, Receptor binding protein
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COVID19 pandemic background
Coronavirus Disease 2019 (COVID-19) caused by an 
infection with the Severe Acute Respiratory Syndrome 
Coronavirus 2 (SARS-CoV-2) has caused one of the larg-
est global outbreaks in recent years, and posed a serious 
threat to the global public health [1, 2]. Considering the 
rapidly increasing cases of COVID-19 and disease sever-
ity, the World Health Organization (WHO) declared a 
global health emergency on January 30, 2020 [3]. Despite 
implementing worldwide combined efforts to prevent 
SARS-CoV-2 further transmission by quarantining the 
infected persons and their family members, social dis-
tancing, and schools closure, the spreading of infection 
could not be contained; therefore, on March 11, 2020, the 
WHO declared COVID-19 a pandemic [3]. As of now, 
around 213 countries and territories outside of the Main-
land China have reported SARS-CoV-2 infections [1, 4]. 
The massive impact of SARS-CoV-2 infection has been 
seen in the United States of America, Europe, and Asia. 
As of Aug 12th, 2020, the time of writing this review, 
SARS-CoV-2 has infected more than 20.54 million peo-
ple worldwide and resulted in 746,151 deaths (Additional 
file 1: Figure S1A).

The worldwide date indicates an exponential infection 
rate of SARS-CoV-2 cases after the first week of March-
2020 (Additional file  1: Figure S1B). The mean primary 
reproduction number (R0) was estimated to range from 
2.24 [95% confidence interval (CI) 1.96–2.55] to 3.58 
(95% CI 2.89–4.39), and associated with two- to eight-
fold increase in the reporting rate as compared to other 
viral infections (Additional file 1: Figure S1C) [5, 6]. The 
current statistics are showing that the epidemic doubling 
time is as low as 6.4 days [5], including potential asymp-
tomatic transmissions. Although the situation is evolv-
ing and updated on daily basis, more data is required 
to confirm these estimations. This data indicates a high 
potential for the SARS-CoV-2 outbreak and warrants 
immediate therapeutic interventions.

Outbreaks of coronavirus
Seven Coronaviruses (CoV) of zoonotic origins have 
crossed the species barrier so far, to cause infections in 
humans, and three of them have caused a deadly infec-
tion in last two decades, including the Middle East Res-
piratory Syndrome Coronavirus (MERS-CoV), Severe 
Acute Respiratory Syndrome Coronavirus (SARS-CoV), 
and SARS-CoV-2 (Fig. 1) [7–9]. Among these, SARS-CoV 
originating from bats emerged in Guangdong, China in 
2002, and resulted in the 2003 outbreak with about 10% 
case fatality rate (CFR) [10], while MERS-CoV originating 
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1 |  INTRODUCTION

Skin is the largest organ of the body and interfaces with the 
environment. Melanocytes are located in the basal layer of 
the epidermis and they are unique in synthesizing melanin 
pigment. Melanocytes are exposed to various environmental 

and biochemical insults, such as pollutants, UV radiation, 
and endogenous reactive oxygen species such as hydro-
gen peroxide.1,2 To sustain these cues, melanocytes deploy 
multicomponent signaling mechanisms that protect them 
from stressors.3 Melanocyte survival and proliferation are 
controlled by a complex network of signaling mechanisms. 
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Abstract
Melanocyte survival is mediated by diverse signaling pathways. However, the 
molecular mechanisms they use and molecules that they target are incompletely 
understood. Here, we show that melanocyte survival is mediated by diverse, non-
redundant signaling pathways, including ERK1/2, AKT, PKA, and PKC. Each of 
these pathways is exerting prosurvival effects by phosphorylating the BAD. While 
Ser112-BAD phosphorylation is regulated by pERK, pPKA and pPKC, Ser136 and 
Ser155 phosphorylation are exclusively controlled by pAKT and pPKA, respec-
tively. Inhibition of these pathways individually resulted in only modest apoptosis; 
however, most significant apoptosis, as a result of BAD dephosphorylation, was seen 
when all pathways were inhibited concurrently. BAD phosphorylation was essential 
for survival of melanocytes as cells expressing phosphorylation-deficient BAD were 
not rescued by any of the identified pathway. Furthermore, melanocytes became in-
sensitive to kinase inhibitor-induced apoptosis when BAD expression was knocked 
down by BAD-shRNA. Overexpression of BAD in melanocytes stimulated faster 
apoptosis in response to kinase inhibitors. Taken together, our results show that 
BAD is acting as a convergence point for diverse survival pathways in melanocytes. 
Understanding the molecular mechanisms of melanocyte survival provides funda-
mental new insights into physiological mechanisms involved in the development of 
various melanocyte pathologies such as melanoma and vitiligo.
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A de novo synonymous variant in EFTUD2
disrupts normal splicing and causes
mandibulofacial dysostosis with
microcephaly: case report
Arthur Jacob1, Jennifer Pasquier2,3,4, Raphael Carapito5, Frédéric Auradé6, Anne Molitor5, Philippe Froguel1,7,
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Abstract

Background: Mandibulofacial dysostosis with microcephaly (MFDM) is a rare autosomal dominant genetic disease
characterized by intellectual and growth retardations, as well as major microcephaly, induced by missense and
splice site variants or microdeletions in the EFTUD2 gene.

Case presentation: Here, we investigate the case of a young girl with symptoms of MFDM and a normal karyotype.
Whole-exome sequencing of the family was performed to identify genetic alterations responsible for this phenotype.
We identified a de novo synonymous variant in the EFTUD2 gene. We demonstrated that this synonymous variant
disrupts the donor splice-site in intron 9 resulting in the skipping of exon 9 and a frameshift that leads to a premature
stop codon.

Conclusions: We present the first case of MFDM caused by a synonymous variant disrupting the donor splice site,
leading to exon skipping.

Keywords: EFTUD2, Mandibulofacial dysostosis with microcephaly, de novo, Synonymous splice variant, Exonic splice
enhancer variant, Whole-exome sequencing, Case report

Background
Mandibulofacial dysostosis with microcephaly (MFDM)
is a rare autosomal dominant disease characterized by
malar and mandibular hypoplasia and microcephaly.
Some of its main features include conductive hearing
loss, intellectual disability, distinctive facial features and
craniofacial malformations that may include characteris-
tic external ear malformations, cleft palate, choanal atre-
sia, and facial asymmetry. In some instances, one

observes extracranial malformations such as esophageal
atresia (~ 40%), congenital heart disease (~ 40%), and
thumb abnormalities (~ 25%). Short stature is present in
approximately one-third of individuals [1–4].
Its exact prevalence is unknown, but more than 80

cases have been described in the literature until now.
MFDM is mostly caused by de novo variants in the
EFTUD2 gene (MIM# 603892) [5]. In some rarer in-
stances, the MFDM is transmitted from a parent in an
autosomal dominant manner (19% of the cases) or due
to germline mosaicism (6% of the cases). EFTUD2 en-
codes the U5-116kD, a highly conserved GTPase com-
ponent of the major spliceosome complex that processes
precursor mRNAs to produce mature mRNAs by
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Abstract

Objectives

The aim of this study was to utilise corneal confocal microscopy to quantify corneal nerve

morphology and establish the presence of sub-clinical small fibre damage and peripheral

neuropathy in children with celiac disease.

Methods

This is a cross-sectional cohort study of twenty children with celiac disease and 20 healthy

controls who underwent clinical and laboratory assessments and corneal confocal micros-

copy. Corneal nerve fiber density (no.mm2), corneal nerve branch density (no.mm2), corneal

nerve fiber length (mm.mm2), corneal nerve fiber tortuosity and inferior whorl length (mm.

mm2) were quantified manually.

Results

Corneal nerve fiber density (34.7±8.6 vs. 32.9±8.6; P = 0.5), corneal nerve branch density

(47.2±24.5 vs. 47.3±20.0; P = 0.1) and corneal nerve fiber length (20.0±5.1 vs. 19.5±4.5;
P = 0.8) did not differ between children with celiac disease and healthy controls. Corneal

nerve fiber tortuosity (11.4±1.9 vs 13.5±3.0; P = 0.01) was significantly lower and inferior

whorl length (20.0±5.5 vs 23.0±3.8; P = 0.06) showed a non-significant reduction in children

with celiac disease compared to healthy controls. Inferior whorl length correlated signifi-

cantly with corneal nerve fiber density (P = 0.005), corneal nerve branch density (P = 0.04),

and corneal nerve fiber length (P = 0.002).
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causing life-threatening herpes simplex encephalitis (HSE) of 
the forebrain or brainstem, respectively (3). HSE is the most 
common sporadic viral encephalitis affecting otherwise healthy 
humans, at least in Western countries. Its incidence peaks 
between the ages of 3 months and 6 years, earlier than would 
be predicted from age at primary infection alone (1). During 
HSE, the infection is restricted to the CNS, with the forebrain 
affected in about 95% of cases and the brainstem affected in 
the remaining approximately 5% of cases (1, 4). There are usu-
ally no mucocutaneous lesions, no detectable viremia, and no 
lesions of internal organs other than the brain. The advent of 
acyclovir treatment has decreased the mortality of HSE from 
about 75% to about 20% (5). However, 40%–60% of survivors 
suffer mild-to-severe (10%–20%) neurological sequelae (6–8). 
With the exception of the identification of the causal virus, the 
pathogenesis of HSE remained unexplained until 2006–2007, 

Inborn errors of TLR3-dependent IFN-α/β– and IFN-λ–mediated immunity in the CNS can underlie herpes simplex virus 1 
(HSV-1) encephalitis (HSE). The respective contributions of IFN-α/β and IFN-λ are unknown. We report a child homozygous 
for a genomic deletion of the entire coding sequence and part of the 3′-UTR of the last exon of IFNAR1, who died of HSE at 
the age of 2 years. An older cousin died following vaccination against measles, mumps, and rubella at 12 months of age, and 
another 17-year-old cousin homozygous for the same variant has had other, less severe, viral illnesses. The encoded IFNAR1 
protein is expressed on the cell surface but is truncated and cannot interact with the tyrosine kinase TYK2. The patient’s 
fibroblasts and EBV-B cells did not respond to IFN-α2b or IFN-β, in terms of STAT1, STAT2, and STAT3 phosphorylation or 
the genome-wide induction of IFN-stimulated genes. The patient’s fibroblasts were susceptible to viruses, including HSV-1, 
even in the presence of exogenous IFN-α2b or IFN-β. HSE is therefore a consequence of inherited complete IFNAR1 deficiency. 
This viral disease occurred in natural conditions, unlike those previously reported in other patients with IFNAR1 or IFNAR2 
deficiency. This experiment of nature indicates that IFN-α/β are essential for anti–HSV-1 immunity in the CNS.
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Introduction
Herpes simplex virus 1 (HSV-1) is an α-herpesvirus that infects 
about 75% of the general population by the age of 18 years 
(1, 2). Following primary infection, it typically establish-
es latency in trigeminal ganglia, whence it may occasional-
ly reactivate, typically manifesting as labial mucocutaneous  
lesions. In about 1–2 per 10,000 infected individuals, HSV-1 
can reach the brain via the olfactory bulb or trigeminal nerve, 
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Abstract

Background

The role of convalescent plasma therapy for patients with Coronavirus Disease 2019 

(COVID-19) is unclear.

Methods

We retrospectively compared outcomes in a cohort of critical COVID-19 patients who 

received standard care (SC Group) and those who, in addition, received convalescent plasma 

(CP Group). 

Results

Forty patients were included in each group. The median patient age was 53.5 years 

[interquartile range (IQR) 42–60.5], and the majority required invasive ventilation (69, 

86.2%). Plasma was harvested from donors after a median of 37 days (IQR 31–46) from the 

first positive SARS-CoV-2 PCR result, and 26 days (IQR 21–32) after documented viral 

clearance; and was administered after a median of 10 days (IQR 9–10) from onset of 

symptoms and 2.5 days (IQR 2–4) from admission to ICU. The primary endpoint of 

improvement in respiratory support status within 28 days was achieved in 26 (65%) in the SC 

Group, and 31 (77.5%) in the CP Group (P 0.32). All-cause mortality at 28 days (12.5% 

versus 2.5%, P 0.22), and viral clearance (65% versus 55%, P 0.49) were not significantly 

different between the two groups. Convalescent plasma was not significantly associated with 

the primary endpoint (adjusted hazard ratio 0.87; 95% confidence interval 0.51-1.49, P 0.62). 

Adverse events were balanced between the two study groups.

Conclusion

In severe COVID-19, convalescent plasma therapy was not associated with clinical benefits. 

Randomized trials are required to confirm our findings. 
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We are excited to announce the launch of a new section 
in the Journal of Translational Medicine entitled “Trans-
lational Cancer Biology”. This section aims to provide a 
platform for the communication and dissemination of 
advances in cancer biology and their translational appli-
cations. Studies considered for publication include those 
dissecting the mechanisms of transformation, progres-
sion and metastatization, the biology of cancer stem 
cells and their immunological properties, the mecha-
nisms undergoing the epithelial-to mesenchymal (EMT) 
transition and  tumor dormancy, their relationship with 
immune functions and the mechanisms undergoing can-
cer resistance to therapies. This section is also dedicated 
to those investigations dedicated to the translational 
aspects and the development of novel therapies related 
to the aforementioned themes and the identification of 
patient’s responsiveness and outcome to therapies.

Cancer is one of  the leading causes of morbidity and 
mortality in the western world. The progress in under-
standing the oncogenic and pro-survival pathways as 
well as the immunological profile of cancer cells allowed 
to design novel targeted therapies and immunotherapy, 
leading to the improvement of the overall survival of 
cancer patients. Nevertheless, a significant proportion 
of cancer patients are unresponsive or develop resist-
ance to therapies. Advances in genome sequencing 
allowed to show that tumor lesions results from hetero-
geneous mixture of genetically distinct subclones that 
arise through tumor evolution [1–3]. The unique driver 
mutations within each subclone can impact the cancer 
hallmarks differently, thereby contributing to functional 
heterogeneity.  In addition, a variety of DNA mutations 
arise at different stage and dynamically along with tumor 

development and progression [4, 5]. These genetic vari-
ants together with epigenetic modifications drive the 
development of hierarchically organized neoplastic tis-
sues comprising subpopulations of self-renewing cells 
with “stemness” properties that allow the long term 
maintenance of tumors. The evidence that rare cells 
within tumor lesions, cancer stem cells/cancer initiating 
cells (CSCs/CICs), represent a key component of tumor 
initiation and propagation was obtained initially in hema-
tological malignancies [6, 7] and subsequently in solid 
tumors with different histological origins [8–11].

CSCs/CICs are endowed with the ability to modulate 
their proliferative status from quiescent to slow or fast 
cycling [12, 13] and with the resistance to therapeu-
tic treatment, such as chemotherapy and radiotherapy 
[14–20]. These cells can survive and initiate the forma-
tion of local recurrence, and through migrating at dis-
tant site, of metastases, even many years after the initial 
clinical response to the treatments [19, 21–24]. One of 
the major factor influencing the phenotype, molecu-
lar properties and proliferative status of CSCs/CICs is 
represented by the “niche” or tumor microenvironment 
(TME) [25, 26]. The epithelial-to-mesenchymal tran-
sition (EMT) is a developmental program underlying 
the acquisition of mesenchymal properties by epithe-
lial cells [27, 28]. EMT become re-activated in cancer 
cells, promoting cell migration, dissemination of cells 
and metastasis formation [29, 30] and is associated with 
the generation of CSCs/CICs [31, 32]. The identifica-
tion of key signaling pathways underlying CSCs/CICs 
properties would more accurately provide insights for 
the clinical contribution and significance of these cells 
[33–36]. Epigenetic mechanisms, including DNA meth-
ylation, histone modifications, chromatin remodeling 
and changes in non-coding RNA, such as miRNAs, reg-
ulate the landscape of cells. The deregulation of these 
genomic make-up can increase stemness and self-renew, 
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Generation of two human iPSC lines from patients with maturity-onset
diabetes of the young type 2 (MODY2) and permanent neonatal diabetes due
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A B S T R A C T

Heterozygous and homozygous mutations in the glucokinase (GCK) gene leads to maturity-onset diabetes of the young type 2 (MODY2) and permanent neonatal
diabetes (PNDM), respectively. Here, we report the generation of two induced pluripotent stem cell (iPSC) lines, QBRIi010-A and QBRIi011-A, from patients with
MODY2 and PNDM due to mutations in the GCK gene (c.437 T > C). The generated iPSC lines displayed pluripotency characteristics, were able to differentiate into
the three germ layers, and showed normal karyotypes. These iPSC lines will serve as valuable human cell models for understanding diabetes pathogenesis and
developing new therpaies for diabetes.

1. Resource Table

Unique stem cell lines i-
dentifier

QBRIi010-A QBRIi011-A

Alternative name(s) of
stem cell line

GCK-MODY2 iPSCs (QBRIi010-A)

GCK-PNDM iPSCs (QBRIi011-A)
Institution Qatar Biomedical research institute (QBRI), Hamad Bin

Khalifa University (HBKU), Qatar Foundation, Doha,
Qatar

Contact information of
distributor

Essam M. Abdelalim (emohamed@hbku.edu.qa)

Type of cell line iPSC
Origin human
Cell Source Blood
Clonality Clonal
Method of reprogram-

ming
Integration-free Sendai virus vector contain OCT3/4,
SOX2, c-MYC, and KLF4

Genetic Modification YES
Type of Modification Hereditary
Associated disease Patient 1: (Maturity diabetes of the young type 2

(MODY2)
Patient 2: Permanent neonatal diabetes mellitus (PNDM)

Gene/locus Gene: GCK
Locus: 7p13
Heterozygous mutation: c.437 T > C in exon 4 (Patient
1)

Homozygous mutation: c.437 T > C in exon 4 (Patient 2)
Method of modification N/A
Name of transgene or r-

esistance
N/A

Inducible/constitutive s-
ystem

N/A

Date archived/stock da-
te

Date cell line archived or deposited in repository

Cell line repository/ba-
nk

N/A

Ethical approval The protocol was approved by the Institutional Review
Board (IRB) of Sidra Medicine (no. 1702007608) and
QBRI (no. 2018–002)

2. Resource utility

We established two iPSC lines from patients with MODY2 and
PNDM due to heterozygous and homozygous mutations in the GCK gene
(c.437 T > C), respectively. These iPSC lines will serve as human cell
models for elucidating underlying mechanism of GCK-associated dia-
betes and developing novel therapies for diabetes.

3. Resource details

Glucokinase (GCK) gene encodes an enzyme that phosphorylate

https://doi.org/10.1016/j.scr.2020.101991
Received 31 May 2020; Received in revised form 27 August 2020; Accepted 8 September 2020

⁎ Corresponding author at: Diabetes Research Center, Qatar Biomedical Research Institute (QBRI), Hamad Bin Khalifa, University (HBKU), Qatar Foundation (QF),
Education City, PO Box 34110, Doha, Qatar.

E-mail address: emohamed@hbku.edu.qa (E.M. Abdelalim).

Stem Cell Research 48 (2020) 101991

Available online 13 September 2020
1873-5061/ © 2020 The Author(s). Published by Elsevier B.V. This is an open access article under the CC BY license 
(http://creativecommons.org/licenses/BY/4.0/).



122

Cite as: Q. Zhang et al., Science
10.1126/science.abd4570 (2020).

 

First release:24 September 2020 www.sciencemag.org (Page numbers not final at time of first release) 1

Ş

on Septem
ber 24, 2020

http://science.sciencem
ag.org/

D
ow

nloaded from
 



123

First release: 24 September 2020 www.sciencemag.org (Page numbers not final at time of first release) 2

on Septem
ber 24, 2020

http://science.sciencem
ag.org/

D
ow

nloaded from
 



124

ORIGINAL RESEARCH
published: 11 September 2020
doi: 10.3389/fped.2020.00506

Frontiers in Pediatrics | www.frontiersin.org 1 September 2020 | Volume 8 | Article 506

Edited by:

Arjan Te Pas,

Leiden University, Netherlands

Reviewed by:

Peter Paul Roeleveld,

Leiden University Medical

Center, Netherlands

Warwick Wolf Butt,

Royal Children’s Hospital, Australia

Heidi J. Dalton,

Inova Health System, United States

*Correspondence:

Mohammed Elkhwad

melkhwad@gmail.com

Specialty section:

This article was submitted to

Neonatology,

a section of the journal

Frontiers in Pediatrics

Received: 13 March 2020

Accepted: 16 July 2020

Published: 11 September 2020

Citation:

Elkhwad M, More KS, Anand D,

Al-Maraghi S, Crowe M, Wong D,

Metcalf J, Yadav SK and Sigalet D

(2020) Successful Establishment of

the First Neonatal Respiratory

Extracorporeal Membrane

Oxygenation (ECMO) Program in the

Middle East, in Collaboration With

Pediatric Services.

Front. Pediatr. 8:506.

doi: 10.3389/fped.2020.00506

Successful Establishment of the First
Neonatal Respiratory Extracorporeal
Membrane Oxygenation (ECMO)
Program in the Middle East, in
Collaboration With Pediatric Services
Mohammed Elkhwad1,2*, Kiran S. More 1,2, Dhullipala Anand1, Samira Al-Maraghi 3,

Myles Crowe4, Duane Wong4, Julianne Metcalf 5, Santosh K. Yadav 6 and David Sigalet 2,7

1 Division of Neonatology, Sidra Medicine, Doha, Qatar, 2 Weill Cornell Medicine, Doha, Qatar, 3 Department of Respiratory

Therapy, Sidra Medicine, Doha, Qatar, 4 Division of Cardiac Intensive Care Unit, Sidra Medicine, Doha, Qatar, 5 Nurse

Education Subunit, Sidra Medicine, Doha, Qatar, 6 Functional and Molecular Imaging, Sidra Medicine, Doha, Qatar,
7 Department of Pediatric Surgery, Sidra Medicine, Doha, Qatar

Background: Extracorporeal membrane oxygenation (ECMO) is a complex life-saving

support for acute cardio-respiratory failure, unresponsive to medical treatment.

Starting a new ECMO program requires synergizing different aspects of organizational

infrastructures and appropriate extensive training of core team members to deliver the

care successfully and safely.

Objectives: To describe the process of establishing a new neonatal ECMO program

and to evaluate the program by benchmarking the ECMO respiratory outcomes

and mechanical complications to the well-established Extracorporeal Life Support

Organization (ELSO) registry data.

Materials and Methods: We reviewed the processes and steps involved in planning

and setting up the new ECMO program. To assess the success of the ECMO

implementation program, we retrospectively reviewed data of clinical outcomes and

technical complications for the first 11 patients who have received ECMO therapy for

respiratory indications since program activation (July 2018–May 2020). We analyzed

mechanical complications as a tool to measure infrastructures and our effective training

for the core team of ECMO specialists. We also looked at all clinical complications and

benchmarked these numbers with the last 10 years of ELSO registry data (2009–2019)

in the corresponding categories for comparison. Chi-square test was used to compare,

and outcomes are presented in percentage; a p-value of <0.05 is considered significant.

Results: A total of 27 patients underwent ECMO in the hospital, out of which 11 (six

neonatal and five pediatric) patients had acute respiratory failure treated with venovenous

(VV) ECMO or veno-arterial (VA) ECMO over a 22-month period. We had a total of

3,360 h of ECMO run with a range from 1 day to 7 weeks on ECMO. Clinical outcomes

and mechanical complications are comparable to ELSO registry data (no significant

difference); there were no pump failure, oxygenator failure, or pump clots.
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A B  S T R A C  T

Objective: To pursue  a  systematic  review and summarise  the  current  evidence  for the  potential  of
transcriptome molecular profiling in investigating the  preterm  phenotype.
Study design: We  systematically  reviewed the  literature, using readily  available  electronic  databases  (i.e.
PubMed/Medline, Embase, Scopus  and Web  of  Science) from  inception until  March 2020 to identify
investigations  of  maternal  blood-derived RNA profiling in preterm  birth (PTB).  Studies  were  included if
circulating coding or non-coding RNA was  analysed in maternal  blood during pregnancy  and/or at
delivery.  Interventional  trials  were not  included.  The  primary  outcome  was  the  availability  of  whole
genome expression patterns  evaluated in pregnancies  resulting in preterm  deliveries.
Results: A total  of  35  articles  were  included in the  final  analysis.  Most  of  the  studies  were  conducted in
high-income  countries  and published in the  last  decade.  Apart  from  spontaneous  PTB, a  variety  of
phenotypes  leading to preterm  delivery  were  reported.  Differences  in sampling methods, target  gene
selection and laboratory  protocols  severely  limited any  quantitative  comparisons.  Most  of  the  studies
revealed that  gene  expression profiling during pregnancy  has  high potential  for identifying women at  risk
of  spontaneous  and/or non-spontaneous  PTB  as  early  as  in the  first  trimester.
Conclusion: Assessing maternal  blood-derived transcriptional  signatures  for PTB  risk in pregnant  women
holds  promise  as  a  screening approach.  However, longitudinally  followed, prospective  pregnancy  cohorts
are  lacking.  These  are  relevant  for identifying causes  leading to PTB  and whether prediction of
spontaneous  PTB  or co-morbidities  associated with PTB  is  achievable.  More  emphasis  on widely
employed standardised protocols  is  required to ensure  comparability  of  results.
© 2020 The  Author(s).  Published by  Elsevier B.V.  This  is  an open access  article  under the  CC  BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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SUMMARY

CD19-directed immunotherapies are clinically effective for treating B cell malignancies but also cause a high
incidenceofneurotoxicity.Asubsetofpatients treatedwith chimeric antigen receptor (CAR)Tcellsorbispecific
T cell engager (BiTE) antibodies display severe neurotoxicity, including fatal cerebral edema associated with
T cell infiltration into the brain. Here, we report that mural cells, which surround the endotheliumand are critical
for blood-brain-barrier integrity, express CD19. We identify CD19 expression in brain mural cells using single-
cell RNA sequencing data and confirm perivascular staining at the protein level. CD19 expression in the brain
begins early in development alongside the emergenceofmural cell lineages andpersists throughout adulthood
across brain regions.Mousemural cells demonstrate lower levels ofCd19expression, suggesting limitations in
preclinical animal models of neurotoxicity. These data suggest an on-target mechanism for neurotoxicity in
CD19-directed therapies and highlight the utility of human single-cell atlases for designing immunotherapies.

INTRODUCTION

CD19-targeting CAR-T cells have shown tremendous clinical ef-

ficacy in patients with B cell leukemia and lymphoma, including

those who have relapsed after receiving traditional chemo-

therapy regimens (Brentjens et al., 2003; Kochenderfer et al.,

2010; Porter et al., 2011; Brentjens et al., 2013; Grupp et al.,

2013). For example, in a recent phase II study of 111 patients

ll
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ABSTRACT
Purpose A successful pregnancy relies on the interplay 
of various biological systems. Deviations from the norm 
within a system or intersystemic interactions may result 
in pregnancy- associated complications and adverse 
pregnancy outcomes. Systems biology approaches provide 
an avenue of unbiased, in- depth phenotyping in health 
and disease. The molecular signature in pregnancy (MSP) 
cohort was established to characterise longitudinal, cross- 
omic trajectories in pregnant women from a resource 
constrained setting. Downstream analysis will focus on 
characterising physiological perturbations in uneventful 
pregnancies, pregnancy- associated complications and 
adverse outcomes.
Participants First trimester pregnant women of Karen or 
Burman ethnicity were followed prospectively throughout 
pregnancy, at delivery and until 3 months post partum. 
Serial high- frequency sampling to assess whole blood 
transcriptomics and microbiome composition of the gut, 
vagina and oral cavity, in conjunction with assessment of 
gene expression and microbial colonisation of gestational 
tissue, was done for all cohort participants.
Findings to date 381 women with live born singletons 
averaged 16 (IQR 15–18) antenatal visits (13 094 biological 
samples were collected). At 5% (19/381) the preterm birth 
rate was low. Other adverse events such as maternal 
febrile illness 7.1% (27/381), gestational diabetes 13.1% 
(50/381), maternal anaemia 16.3% (62/381), maternal 
underweight 19.2% (73/381) and a neonate born small for 
gestational age 20.2% (77/381) were more often observed 
than preterm birth.
Future plans Results from the MSP cohort will enable 
in- depth characterisation of cross- omic molecular 
trajectories in pregnancies from a population in a 
resource- constrained setting. Moreover, pregnancy- 
associated complications and unfavourable pregnancy 
outcomes will be investigated at the same granular level, 
with a particular focus on population relevant needs such 
as effect of tropical infections on pregnancy. More detailed 

knowledge on multiomic perturbations will ideally result in 
the development of diagnostic tools and ultimately lead to 
targeted interventions that may disproportionally benefit 
pregnant women from this resource- limited population.
Trial registration number NCT02797327.

INTRODUCTION
A successful pregnancy relies on well- 
timed adaptations and the interplay of 
multiple maternal biological systems. These 

Strengths and limitations of this study

 ► The major strength is the prospective nature of the 
study and frequent follow- up, coupled with high- 
frequency sampling and thus, availability of detailed 
clinical information and a considerable number of 
biological samples.

 ► High- throughput analysis, in combination with clin-
ical data, will enable investigation of a number of 
pregnancy- related physiological and pathological 
changes.

 ► Frequently populations from low- resource settings 
are disproportionally burdened by adverse birth out-
comes that may be based on exposure to different 
communicable diseases; hence, including them in 
high- end clinical research, addresses a significant 
research gap and may result in improvements of 
limited relevance to high- income countries.

 ► Low numbers for some phenotypes (eg, preterm 
birth) may prove to be detrimental for the validity of 
observed differences; although the power will de-
pend on the magnitude of observed differences in 
molecular signatures.

 ► In low- resource settings, complete biological sam-
ple sets are often difficult to obtain, which may 
downsize the richness of the data.
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Abstract: Background: This study aimed to estimate the prevalence of diabetes and prediabetes
in adults in Kuwait. Methods: The Kuwait Diabetes Epidemiology Program was a nationally
representative, cross-sectional study of diabetes and obesity in Kuwait conducted between 2011
and 2014. The survey sampled 4937 adults in Kuwait aged 20 years or more and recorded
participants’ demographics, behaviours, medical history, physical measurements and blood
biochemical measurements. Prediabetes was defined as fasting plasma glucose between 6.1 and
6.9 mmol/L or HbA1c between 6 and 6.4% (42–47 mmol/mol). Diabetes was defined as self-reported
history with prescribed glucose-lowering medication or FPG ≥7mmol/L or HbA1c level ≥6.5%
(≥48 mmol/mol). Results: The overall adjusted prevalence of diabetes was 19.1%. The overall
adjusted prevalence of prediabetes was 13.5%. Diabetes prevalence was 5.4%, 14.2%, 38.7% and
64.8% in adults aged 20–29, 30–44, 45–59 and 60 years or more, respectively. Diabetes prevalence was
22.4% in men and 14.4% in women. Prediabetes prevalence was 14.8% in men and 11.5% in women.
In Kuwaitis, diabetes and prediabetes prevalence was 21.8% and 11.1%, respectively, while prevalence
in non-Kuwaitis was 18.2% for diabetes and 14.3% for prediabetes. Conclusion: These findings
illustrate the severe public health challenge posed by diabetes in Kuwait.

Keywords: diabetes; prediabetes; prevalence; Kuwait; epidemiology

1. Introduction

The global prevalence of diabetes continues to rise. The prevalence of diabetes was estimated by
the International Diabetes Federation (IDF) to be 9.3% in 2019, increased from 4.6% in 2000 in adults
aged 20–79 years [1]. The age-adjusted prevalence of adult diabetes in the Middle East and North
Africa (MENA) region, which includes Kuwait, was 12.2%, the highest estimated prevalence of all the
IDF regions. Prevalence in the MENA region is expected to increase to 13.9% by 2045 [1].

Kuwait is a small country nestled between Iraq and Saudi Arabia on the Arabian Peninsula.
The discovery of oil has transformed Kuwait into a wealthy country with a largely expatriate workforce,
over two-thirds of which are men [2]. This economic transformation has led to rapid urbanisation,
a sedentary lifestyle and lack of physical exercise, which has in turn led to a rise in noncommunicable
diseases (NCDs). A recent World Health Organization (WHO) STEPS cross-sectional survey found

J. Clin. Med. 2020, 9, 3420; doi:10.3390/jcm9113420 www.mdpi.com/journal/jcm
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Abstract  

Purpose: Approximately 30% of patients with chronic lymphocytic leukemia (CLL) can be grouped 

into subsets with stereotyped B cell receptor immunoglobulin (BcR IG) displaying remarkable 

similarity in the heavy complementarity-determining region 3 (VH CDR3). Here, we investigated

whether the consensus VH CDR3 sequences from CLL stereotyped subsets can be exploited for 

immunotherapy approaches.  

Experimental Design: Immunogenic epitopes from the consensus VH CDR3 sequence of the 

clinically aggressive subsets #1 and #2 and from E-TCL1 mice, which spontaneously develop 

CLL with BcR IG stereotypy, were identified and used to generate specific HLA class I- and II-

restricted T cells in vitro. T cell reactivity was assayed in vitro as IFN-γ production. Bone marrow 

derived-dendritic cells (BM-DC) loaded with the peptides were used as vaccination strategy to 

restrain leukemia development in the Eµ-TCL1 mouse model.

Results: These stereotyped epitopes were naturally processed and presented by CLL cells to the VH 

CDR3-specific T cells. Furthermore, we validated the efficacy of VH CDR3 peptide-based 

immunotherapy in the Eµ-TCL1 transplantable mouse model. Immunization of mice against 

defined VH CDR3 peptide epitopes, prior to the challenge with the corresponding leukemia cells, 

resulted in the control of CLL development in a significant fraction of mice, and increased overall 

survival.  

Conclusions: Our data highlight the immunogenicity of stereotyped VH CDR3 sequences and 

support the feasibility and efficacy of their use for novel cancer vaccine in CLL. Such approach has 

the advantage to generate “off-the-shelf” therapeutic vaccines for relevant groups of patients 

belonging to stereotyped subsets. 
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ABSTRACT

Background: Single-cell RNA sequencing is the reference technique for characterizing the heterogeneity of the tumor
microenvironment. The composition of the various cell types making up the microenvironment can significantly affect the
way in which the immune system activates cancer rejection mechanisms. Understanding the cross-talk signals between
immune cells and cancer cells is of fundamental importance for the identification of immuno-oncology therapeutic targets.
Results: We present a novel method, single-cell Tumor–Host Interaction tool (scTHI), to identify significantly activated
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Chimeric Antigen Receptor-T cells (CAR-T) are considered novel biological agents,
designed to selectively attack cancer cells expressing specific antigens, with
demonstrated clinical activity in patients affected with relapsed/refractory B-cell
malignancies. In consideration of their complexity, the use of CAR-T requires dedicated
clinical setting and health care practitioners with expertise in the selection, treatment, and
management of toxicities and side effects. Such issue appears particularly important when
contextualized in the rapid progress of CAR-T cell treatment, translating into a constant
need of updating and evolution. Moreover, the clinical grade manufacturing of CAR-T cells
is complex and implies articulated regulatory and organizational aspects. The main goal of
this review is to summarize and provide an accurate analysis of the clinical, logistic, and
regulatory requirements of CAR-T cell centers. Finally, we describe a new occupational
figure called “CAR-T specialist” devoted to the establishment and coordination of the
required facilities and regulatory landscape in the context of cancer centers.

Keywords: CAR-T cells, CAR-T process, CAR-T Unit, CAR-T Specialist, JACIE, GMP, ATMP

INTRODUCTION

The demonstration that the immune system can control tumor growth has been provided for the
first time by Thomas and Burnet (1, 2). This evidence has been confirmed after several decades,
demonstrating the prognostic role of immune cells infiltrating the tumor lesions (3–10). The
crescent knowledge of cancer immunology and immunotherapy has allowed the development of
novel biological agents that showed unprecedented clinical results (11). These results contributed to
turn into reality the paradigm that patient’s immune system represents effective “living drugs”
against cancer cells. Among these, adoptive cell therapy (ACT) that implies the isolation and
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Abstract  

Surfactants are widely used in the industry of detergents, household products, and 

cosmetics. SAPDMA is a cationic surfactant that is used mostly in cosmetics, conditioning 

agents and has recently gained attention as a corrosion inhibitor in the sea pipelines industry. In 

this regard, literature concerning the ecotoxicological classification of SAPDMA on aquatic 

animals is lacking. This study aims to evaluate the potential ecotoxicity of SAPDMA using the 

aquatic zebrafish embryo model. The potential toxic effects of SAPDMA was assessed by 

different assays. This includes (i) mortality/survival assay to assess the median lethal 

concentration (LC50); (ii) teratogenicity assay to assess the no observed effect concentration 

(NOEC); (iii) organ-specific toxicity assays including cardiotoxicity, neurotoxicity (using 

locomotion assay), hematopoietic toxicity (hemoglobin synthesis using o-dianisidine staining), 

hepatotoxicity (liver steatosis and yolk retention using Oil Red O (ORO) stain); (iv) cellular 

cytotoxicity (mitochondrial membrane potential ) by measuring the accumulation of JC-1 dye 

into mitochondria. Exposure of embryos to SAPDMA caused mortality in a dose-dependent 

manner with a calculated LC50 of 2.3 mg/L. Thus, based on the LC50 value and according to the 

Fish and Wildlife Service (FWS) Acute Toxicity Rating Scale, SAPDMA is classified as 

“moderately toxic”. The No Observed Effect Concentration (NOEC) concerning a set of 

parameters including scoliosis, changes in body length, yolk, and eye sizes was 0.1 mg/L. At the 

same NOEC concentration (0.1 mg/L), no organ-specific toxicity was detected in fish treated 

with SAPDMA, except hepatomegaly with no associated liver dysfunctions. However, higher 

SAPDMA concentrations (0.8 mg/L) have dramatic effects on zebrafish organ development (eye, 

heart, and liver development). Our data recommend a re-evaluation of the SAPDMA 
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Expression of NK cell receptor ligands in primary colorectal cancer tissue in 
relation to the phenotype of circulating NK- and NKT cells, and 
clinical outcome 
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A B S T R A C T   

Introduction: Natural killer (NK) cells and natural killer T (NKT) cells are implicated in the development and 
progression of colorectal cancer (CRC). Tumor cells express NK cell receptor ligands that modulate their function. 
This study aimed to investigate the expression of such ligands in CRC in relation to the phenotype of circulating 
NK- and NKT cells, and clinical outcome. 
Methods: Primary tumor tissues were analyzed for protein expression of NK cell ligands using immunohisto-
chemistry with automated image analysis in a cohort of 78 CRC patients. For 24 of the 78 patients, RNA 
expression of NK cell ligands was analyzed in primary tumor tissue using RNA sequencing. Receptor expression 
on circulating NK- and NKT cells was previously measured by us in 71 of the 78 patients using flow cytometry. 
Results: High Proliferating Cell Nuclear Antigen (PCNA) protein expression in the primary tumor associated with 
shorter disease-free survival (DFS) of CRC patients (P = 0.026). A trend was observed towards shorter DFS in CRC 
patients with above-median galectin-3 protein expression in the primary tumor (P = 0.055). High protein 
expression of galectin-3, CD1d, and human leukocyte antigen (HLA) class I, and high RNA expression of UL16- 
binding protein (ULBP)-1, -2, and -5, and HLA-E in the tumor tissue correlated with low expression of the cor-
responding receptors on circulating NK- or NKT cells (P < 0.05). 
Conclusions: Galectin-3 and PCNA expression in the primary tumor may be prognostic biomarkers in CRC pa-
tients. Furthermore, our results suggest that NK cell receptor ligands expressed by tumor cells may modulate the 
phenotype of circulating NK- and NKT cells, and facilitate immune escape of metastasizing cells.   

Abbreviations: ADCC, Antibody-dependent Cell-mediated Cytotoxicity; BAG6, BCL2-associated Athanogene 6; CC, Colon Cancer; CFP, Complement Factor P; CI, 
Confidence Interval; CLEC2A, C-type Lectin Domain Family 2 Member A; CLEC2D, C-type Lectin Domain Family 2 Member D; COAD, Colon Adenocarcinoma; CRC, 
Colorectal Cancer; DFS, Disease-free Survival; DNAM-1, DNAX Accessory Molecule-1; ECM, Extracellular Matrix; EMT, Epithelial-mesenchymal Transition; FFPE, 
Formalin-fixed Paraffin-embedded; H&E, Hematoxylin and Eosin; HLA, Human Leukocyte Antigen; HR, Hazard Ratio; IFN, Interferon; IHC, Immunohistochemistry; 
ILT2, Ig-like Transcript 2; KIR, Killer Cell Immunoglobulin-like Receptor; LGALS3, Galectin-3; LUMC, Leiden University Medical Center; MFI, Median Fluorescence 
Intensity; MIC, MHC Class I-related Chain; MSI, Multispectral Imaging; NCR, Natural Cytotoxicity Receptor; NID1, Nidogen-1; NK, Natural Killer; NKG2A, Natural 
Killer Group 2-A; NKG2C, Natural Killer Group 2-C; NKG2D, Natural Killer Group 2-D; NKT, Natural Killer T; OS, Overall Survival; PBMC, Peripheral Blood 
Mononuclear Cell; PCNA, Proliferating Cell Nuclear Antigen; PDGFD, Platelet-derived Growth Factor D; PVR, Poliovirus Receptor; SLAM, Signaling Lymphocytic 
Activation Molecule; TCGA, The Cancer Genome Atlas (TCGA); TCR, T Cell Receptor; TME, Tumor Microenvironment; TNM, Tumor Node Metastasis; ULBP, UL-16 
Binding Protein; VIM, Vimentin. 
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A balance score between immune stimulatory and suppressive
microenvironments identifies mediators of tumour immunity
and predicts pan-cancer survival
Tolga Turan1, Sarah Kongpachith1, Kyle Halliwill1, Jessica Roelands 2,3, Wouter Hendricks2, Francesco M. Marincola4,
Thomas J. Hudson1, Howard J. Jacob5, Davide Bedognetti2,6, Josue Samayoa1 and Michele Ceccarelli7,8

BACKGROUND: The balance between immune-stimulatory and immune-suppressive mechanisms in the tumour
microenvironment is associated with tumour rejection and can predict the efficacy of immune checkpoint-inhibition therapies.
METHODS:We consider the observed differences between the transcriptional programmes associated with cancer types where the
levels of immune infiltration predict a favourable prognosis versus those in which the immune infiltration predicts an unfavourable
prognosis and defined a score named Mediators of Immune Response Against Cancer in soLid microEnvironments (MIRACLE).
MIRACLE deconvolves T cell infiltration, from inhibitory mechanisms, such as TGFβ, EMT and PI3Kγ signatures.
RESULTS: Our score outperforms current state-of-the-art immune signatures as a predictive marker of survival in TCGA (n= 9305,
HR: 0.043, p value: 6.7 × 10−36). In a validation cohort (n= 7623), MIRACLE predicts better survival compared to other immune
metrics (HR: 0.1985, p value: 2.73 × 10−38). MIRACLE also predicts response to checkpoint-inhibitor therapies (n= 333). The tumour-
intrinsic factors inversely associated with the reported score such as EGFR, PRKAR1A and MAP3K1 are frequently associated with
immune-suppressive phenotypes.
CONCLUSIONS: The association of cancer outcome with the level of infiltrating immune cells is mediated by the balance of
activatory and suppressive factors. MIRACLE accounts for this balance and predicts favourable cancer outcomes.

British Journal of Cancer https://doi.org/10.1038/s41416-020-01145-4

BACKGROUND
The presence of an active immune microenvironment with a high
density of activated T cells associates with favourable prognosis
and responsiveness to immunotherapy.1 Genetic factors prevent-
ing the development of a favourable immune milieu and/or
responsiveness to immunotherapy include limited expression of
neoantigens,2,3 which is partially a function of mutational load,
and high tumour aneuploidy. However, in the “immune-active”
tumours, upregulation of pro-inflammatory signals is accompa-
nied by the expression of interferon-gamma-inducible immune
regulatory molecules like programmed death ligand-1 (PD-L1) and
indoleamine 2,3-dioxygenase dioxygenase (IDO), whose levels
correlate with response to anti-PD-1 and anti-cytotoxic T-
lymphocyte-associated protein 4 (anti-CTLA4) treatment. The
expression of such molecules as well as of other immune-
regulatory markers (e.g., FOXP3, CTLA4 and PD-1) characterise a
compensatory immune resistance, reflecting the presence of
counter-regulatory mechanisms that follow, rather than pre-
cede,4,5 the recognition of tumour antigens by T cells and the
subsequent amplification of the inflammatory response.6,7 Corre-
lative studies in humans and experimental models suggest that

checkpoint inhibitors are less effective in tumours characterised
by a primary immune suppression (also called as “primary immune
ignorance”), including the ones with low mutational load,1,8 or
dominated by the genomic dysregulations of oncogenic pathways
leading to T cell exclusion such as WNT/beta-catenin,9–11 mitogen-
activated protein kinase6,7,12 and transforming growth factor-β
(TGFβ) pathways13–15 The dichotomy between “immune active”
(associated with the displaying of compensatory immune
resistance) and “immune silent” (typified by the presence of a
primary immune suppression) might be useful to explain a general
phenomenon but do not reflect the high level of inter-patient
heterogeneity and do not take into account the contribution of
antagonist signals involved in primary immune suppression. In
fact, one of the major limitations of the transcriptomic studies
performed so far is the use of gene signatures or modules that
capture only a dominant process or a group of processes tightly
interconnected or correlated among each other.
We speculate that the concurrent measurement of stimulatory

and suppressive immunologic signals might better define the true
immune state of the tumour–immune microenvironment and thus
develop the Mediators of Immune Response Against Cancer in

www.nature.com/bjc
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Abstract: Type 1 diabetes (T1D) is an autoimmune condition where the body’s immune cells destroy
their insulin-producing pancreatic beta cells leading to dysregulated glycaemia. Individuals with
T1D control their blood glucose through exogenous insulin replacement therapy, often using multiple
daily injections or pumps. However, failure to accurately mimic intrinsic glucose regulation results in
glucose fluctuations and long-term complications impacting key organs such as the heart, kidneys,
and/or the eyes. It is well established that genetic and environmental factors contribute to the initiation
and progression of T1D, but recent studies show that epigenetic modifications are also important.
Here, we discuss key epigenetic modifications associated with T1D pathogenesis and discuss how
recent research is finding ways to harness epigenetic mechanisms to prevent, reverse, or manage T1D.

Keywords: chromatin; DNA methylation; epigenetics; histone modifications; metaboloepigenetics;
miRNA; therapy; type 1 diabetes

1. Introduction

The hallmark of type 1 diabetes (T1D) is T cell-mediated autoimmune destruction of pancreatic
beta cells, leading to insulin deficiency, elevated blood glucose concentrations, and life-long need
for exogenous insulin therapy. Globally, the annual number of new cases of T1D is rising, and in the
under-20 age group alone, numbers are fast approaching 100,000 (www.diabetesatlas.org). The incidence
rate varies between countries and ranges from 6% in sub-Saharan Africa to 77% in some parts of
Scandinavia [1]; altogether another five million people are expected to be diagnosed with T1D
by 2050 [2], with profound implications for healthcare systems globally and the potential for a
staggering socio-economic impact. Staying well with T1D requires normoglycemia to be achieved
and maintained, but this goal is not currently achievable for many patients using existing treatment
strategies [3]. Understanding the intrinsic and extrinsic factors underlying the development and
progression of T1D is necessary for the development of novel intervention therapies that could delay
or even prevent clinical progression in individuals susceptible to T1D or be used to treat/manage
glycemic excursions in those worst affected.

Despite ongoing research, dissecting the etiology of T1D has proven a herculean task. Genetic studies
have recognized more than 60 regions (loci) associated with or predisposing to T1D; the first and still
strongest reported genetic association is with the human leukocyte antigen HLA region [4,5], while the
second most significant T1D genetic association is with insulin gene promoter polymorphism [6].
Even so, only 5% or fewer of children bearing the high-risk HLA haplotypes and about 10% of those

Cells 2020, 9, 2403; doi:10.3390/cells9112403 www.mdpi.com/journal/cells
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Running Head: COVID-19 immunopathology and management

Abstract

SARS-CoV-2 is a novel human coronavirus responsible for the Coronavirus disease 2019 (COVID-

19) pandemic. Pneumonia and acute respiratory distress syndrome are the major complications of 

COVID-19. SARS-CoV-2 infection can activate innate and adaptive immune responses and result in 

massive inflammatory responses later in the disease. These uncontrolled inflammatory responses may 

lead to local and systemic tissue damage. In patients with severe COVID-19, eosinopenia and 

lymphopenia with a severe reduction in the frequency of CD4+ and CD8+ T cells, B cells, and natural 

killer (NK) cells is a common feature. COVID-19 severity hinges on the development of cytokine 

storm characterized by elevated serum levels of pro-inflammatory cytokines. Moreover, IgG, IgM, 

and IgA specific antibodies against SARS-CoV-2 can be detected in most patients, along with the 

viral RNA, forming the basis for assays that aid in patient diagnosis. Elucidating the 

immunopathological outcomes due to COVID-19 could provide potential targets for immunotherapy 

and are important for choosing the best clinical management by consultants. Currently, along with 

standard supportive care, therapeutic approaches to COVID-19 treatment involve the use of antiviral 

agents that interfere with the SARS-CoV-2 lifecycle to prevent further viral replication and utilizing 

immunomodulators to dampen the immune system in order to prevent cytokine storm and tissue A
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A B S T R A C T   

Chronic kidney disease (CKD) is a globally common and important disease and there are evidence for a bidi-
rectional relationship between microbiota and CKD. The aim of the study was to examine the influence of 
prebiotic – gum acacia (GA) on the intestinal microbiota in rats with adenine-induced CKD. Animals were 
randomly distributed into four equal groups (n = 6): control, adenine, GA and adenine + GA groups. CKD was 
induced by adenine (0.75% w/w) given in the diet daily for four weeks, and GA was administered in drinking 
water at a concentration of 15% w/v. The 16s rRNA analysis was performed on Illumina Miseq targeting V3-V4 
region to characterize microbial composition. The abundance of Actinobacteria, Proteobacteria, Tenericutes and 
Verrucomicrobia bacteria was increased in adenine-induced CKD, and GA treatment successfully reversed those 
levels. Interestingly, alpha and beta diversity index were both reduced with GA treatment in rats with CKD. Short 
chain fatty acids (SCFAs) measurement and PICRUSt analysis have shown that GA treatment completely restored 
the depleted butyrate level and various perturbated functional pathways, respectively, in CKD rats. Taking 
together, our results suggest that GA supplementation has a beneficial role in treating CKD, through an increased 
production of butyrate, as well as its anti-inflammatory, antioxidant capacity and anti-nitrosative properties.   

1. Introduction 

The human gut microbiota is now known to have many metabolic, 
immunologic, protective and other functions that can impact human 
health [1]. It is also reported to encode the potential for the biosynthesis 
and transformation of compounds that are physiologically vital for both 
the microbes themselves and their host [2,3]. Microbial composition and 
abundance on or in the human body is also associated with the devel-
opment and progression of a score of human and animal diseases and 

conditions [4,5]. 
Chronic kidney disease (CKD) is a common, globally important dis-

ease with an estimated prevalence of up to 16% [6]. CKD can progress to 
end-stage renal disease (ESRD), which can only be managed by renal 
transplantation or frequent dialysis, which are both costly and may not 
be readily available in many countries in the world [7]. 

It is established that the gut flora has a significant role in the path-
ogenesis and progression of CKD, and that CKD itself can influence the 
composition and abundance of gut microbes [8,9]. The former can have 

Abbreviations: Ade, adenine; Ade+GA, adenine+gum acacia; AKI, acute kidney injury; ANOSIM, analysis of similarities; CKD, chronic kidney disease; CRP, C- 
reactive protein; eGFR, estimated glomerular filtration rate; ELISA, enzyme-linked immunosorbent assay; ESRD, end-stage renal disease; GA, gum acacia; g/d, grams 
per day; HD, hemodialysis; HP, high protein; IAA, indole acetic acid; IS, indoxyl sulfate; KEGG, Kyoto Encyclopedia of Genes and Genomes; LC, liquid chroma-
tography; LDA, linear discriminant analysis; LEfSe, Linear discriminant analysis effect size; LPD, low protein diet; MS, mass spectrometry; NAG, N-acetyl- β-D- 
glucosaminidase; NGAL, Neutrophil gelatinase-associated lipocalin; OTU, operational taxonomic units; p-CS, p-cresol or p-cresyl sulfate; PD, peritoneal dialysis; 
PEAR, paired-end read merger; PICRUSt, Phylogenetic Investigation of Communities by Reconstruction of Unobserved States QIIME, Quantitative Insights Into 
Microbial Ecology; SCFA, short-chain fatty acid; SD, Sprague-Dawley; SEM, standard error of mean; TIF, tubulointerstitial fibrosis; w/v, weight/volume; UUO, 
Unilateral Ureteral Obstruction. 
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Simple Summary: The prognosis and treatment of metastatic melanoma have changed substantially
since the advent of target therapy and immune checkpoint inhibitors. Thus, strategies must be
developed to identify responder patients, reduce toxicities, and investigate target and immune based
therapy ideal sequencing. To this aim, the determinants driving response, resistance, and adverse
events, should be defined. In addition, novel oncogenic drivers should be discovered to provide new
therapeutic targets. Current methods of detection, prognosis and monitoring of melanoma are based
on clinical, morphological and histopathologic characteristics of the tumor. This review provides an
update on prognostic and predictive biomarkers with a potential application in melanoma patients’
clinical management.

Abstract: Advances in the genomic, molecular and immunological make-up of melanoma allowed
the development of novel targeted therapy and of immunotherapy, leading to changes in the
paradigm of therapeutic interventions and improvement of patients’ overall survival. Nevertheless,
the mechanisms regulating either the responsiveness or the resistance of melanoma patients to
therapies are still mostly unknown. The development of either the combinations or of the sequential
treatment of different agents has been investigated but without a strongly molecularly motivated
rationale. The need for robust biomarkers to predict patients’ responsiveness to defined therapies and
for their stratification is still unmet. Progress in immunological assays and genomic techniques as
long as improvement in designing and performing studies monitoring the expression of these markers
along with the evolution of the disease allowed to identify candidate biomarkers. However, none of
them achieved a definitive role in predicting patients’ clinical outcomes. Along this line, the cross-talk
of melanoma cells with tumor microenvironment plays an important role in the evolution of the
disease and needs to be considered in light of the role of predictive biomarkers. The overview of
the relationship between the molecular basis of melanoma and targeted therapies is provided in this
review, highlighting the benefit for clinical responses and the limitations. Moreover, the role of different
candidate biomarkers is described together with the technical approaches for their identification.
The provided evidence shows that progress has been achieved in understanding the molecular
basis of melanoma and in designing advanced therapeutic strategies. Nevertheless, the molecular
determinants of melanoma and their role as biomarkers predicting patients’ responsiveness to therapies
warrant further investigation with the vision of developing more effective precision medicine.

Cancers 2020, 12, 3456; doi:10.3390/cancers12113456 www.mdpi.com/journal/cancers
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ABSTRACT 
 
Rationale: Defects in the morphogenesis of the 4th pharyngeal arch arteries (PAAs) give rise to lethal birth 
defects. Understanding genes and mechanisms regulating PAA formation will provide important insights 
into the etiology and treatments for congenital heart disease. 

Objective: Cell-ECM interactions play essential roles in the morphogenesis of PAAs and their derivatives, 
the aortic arch artery (AAA) and its major branches; however, their specific functions are not well-
understood. Previously, we demonstrated that integrin 51 and fibronectin (Fn1) expressed in the Isl1 
lineages regulate PAA formation. The objective of the current studies was to investigate cellular 
mechanisms by which integrin 51 and Fn1 regulate AAA morphogenesis. 

Methods and Results: Using temporal lineage tracing, whole-mount confocal imaging, and quantitative 
analysis of the second heart field (SHF) and endothelial cell (EC) dynamics, we show that the majority of 
PAA EC progenitors arise by E7.5 in the SHF and contribute to pharyngeal arch endothelium between E7.5 
and E9.5. Consequently, SHF-derived ECs in the pharyngeal arches form a uniform plexus of small blood 
vessels, which remodels into the PAAs by 35 somites. The remodeling of the vascular plexus is orchestrated 
by signals dependent on the pharyngeal ECM microenvironment, extrinsic to the endothelium. Conditional 
ablation of integrin 51 or Fn1 in the Isl1 lineages showed that signaling by the ECM regulates AAA 
morphogenesis at multiple steps: 1) accumulation of SHF-derived ECs in the pharyngeal arches, 2) 
remodeling of the uniform EC plexus in the 4th arches into the PAAs; and 3) differentiation of neural crest-
derived cells adjacent to the PAA endothelium into vascular smooth muscle cells. 

Conclusions: PAA formation is a multi-step process entailing dynamic contribution of SHF-derived ECs 
to pharyngeal arches, the remodeling of endothelial plexus into the PAAs, and the remodeling of the PAAs 
into the AAA and its major branches. Cell-ECM interactions regulated by integrin 51 and Fn1 play 
essential roles at each of these developmental stages.  

BioRxiv: https://doi.org/10.1101/2020.04.07.029926 
 
Key Words:  
Integrin 51, fibronectin, second heart field, endothelial progenitor cells, pharyngeal arch arteries, aortic 
arch arteries, congenital, congenital heart disease, development, developmental biology, vasculogenesis.  
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Transcriptome profiling approaches have been widely used to investigate the mechanisms
underlying psoriasis pathogenesis. Most researchers have measured changes in
transcript abundance in skin biopsies; relatively few have examined transcriptome
changes in the blood. Although less relevant to the study of psoriasis pathogenesis,
blood transcriptome profiles can be readily compared across various diseases. Here, we
used a pre-established set of 382 transcriptional modules as a common framework to
compare changes in blood transcript abundance in two independent public psoriasis
datasets. We then compared the resulting “transcriptional fingerprints” to those obtained
for a reference set of 16 pathological or physiological states. The perturbations in blood
transcript abundance in psoriasis were relatively subtle compared to the changes we
observed in other autoimmune and auto-inflammatory diseases. However, we did
observe a consistent pattern of changes for a set of modules associated with
neutrophil activation and inflammation; interestingly, this pattern resembled that
observed in patients with Kawasaki disease. This similarity between the blood-
transcriptome signatures in psoriasis and Kawasaki disease suggests that the immune
mechanisms driving their pathogenesis might be partially shared.

Keywords: psoriasis, transcriptomics, blood, Kawasaki disease, systems biology

INTRODUCTION

Inflammation has an important role to play as part of the host defense against infection. However,
prolonged or excessive inflammation can cause notable pathology (1–3). One example of such a
pathology is psoriasis, which affects ~100 million individuals worldwide (4). This common,
immune-mediated disease results in a unique skin barrier abnormality caused by excessive
epidermal proliferation and inflammation (5, 6). Psoriasis pathogenesis is likely driven by many
factors, including environmental triggers, genetic susceptibility, and even microbiome composition
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AbstrACt
Since the publication of the Society for Immunotherapy of 
Cancer’s (SITC) original cancer immunotherapy biomarkers 
resource document, there have been remarkable 
breakthroughs in cancer immunotherapy, in particular 
the development and approval of immune checkpoint 
inhibitors, engineered cellular therapies, and tumor 
vaccines to unleash antitumor immune activity. The most 
notable feature of these breakthroughs is the achievement 
of durable clinical responses in some patients, enabling 
long- term survival. These durable responses have been 
noted in tumor types that were not previously considered 
immunotherapy- sensitive, suggesting that all patients 
with cancer may have the potential to benefit from 
immunotherapy. However, a persistent challenge in the 
field is the fact that only a minority of patients respond 
to immunotherapy, especially those therapies that rely 
on endogenous immune activation such as checkpoint 
inhibitors and vaccination due to the complex and 
heterogeneous immune escape mechanisms which can 
develop in each patient. Therefore, the development of 
robust biomarkers for each immunotherapy strategy, 
enabling rational patient selection and the design of 
precise combination therapies, is key for the continued 
success and improvement of immunotherapy. In this 
document, we summarize and update established 
biomarkers, guidelines, and regulatory considerations for 
clinical immune biomarker development, discuss well- 
known and novel technologies for biomarker discovery 
and validation, and provide tools and resources that can 
be used by the biomarker research community to facilitate 
the continued development of immuno- oncology and aid in 
the goal of durable responses in all patients.

Overview
In the Introduction to biomarkers for the 
immunotherapy of cancer section, we intro-
duce the cancer immunotherapy revolu-
tion from the standpoint of biomarkers and 
their roles in predicting clinical outcome 
or adverse events, as well as in quantifying 
antitumor immune responses. We discuss 
best practices for biomarker development, 

validation, and harmonization of data, and 
technical considerations for sample collec-
tion and reporting of data. Finally, we review 
recent biomarker discovery literature and 
regulatory considerations for developing 
diagnostics. These topics are divided into the 
following elements:

 ► Background.
 ► Recently approved cancer immunothera-

pies—a breakthrough.
 ► Biomarkers of immune response and clin-

ical outcome in patients with cancer.
 ► Biomarkers of immune- related adverse 

events and correlation with clinical 
response.

 ► Quantifying the antitumor immune 
response.

 ► The development and validation of immu-
notherapy biomarkers.

 ► Data harmonization efforts for biomarker 
discovery.

 ► Sample collection: technical consid-
erations for processing, storage, and 
shipment of tumor samples for immuno-
logical studies.

 ► Reporting of biomarker data in clinical 
trials and publications.

 ► Novel biomarker discovery: immuno-
therapy biomarker useful literature 
review.

 ► Regulatory agency guidelines for 
diagnostics.

In the New and emerging technologies for 
biomarker discovery section, we focus on 
technology platforms, especially those that 
are new and emerging, for use in biomarker 
discovery. These are grouped by the type of 
cellular target. First, we consider nucleic 
acid- based platforms, including genomic, 
microbiome, mitochondrial genome, epige-
netic, transcriptomic (including single- cell), 
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SUMMARY

Inborn errors of human interferon gamma (IFN-g) immunity underlie mycobacterial disease. We report a pa-
tient with mycobacterial disease due to inherited deficiency of the transcription factor T-bet. The patient has
extremely low counts of circulating Mycobacterium-reactive natural killer (NK), invariant NKT (iNKT),
mucosal-associated invariant T (MAIT), and Vd2+ gd T lymphocytes, and of Mycobacterium-non reactive
classic TH1 lymphocytes, with the residual populations of these cells also producing abnormally small
amounts of IFN-g. Other lymphocyte subsets develop normally but produce low levels of IFN-g, with the
exception of CD8+ ab T and non-classic CD4+ ab TH1* lymphocytes, which produce IFN-g normally in
response to mycobacterial antigens. Human T-bet deficiency thus underlies mycobacterial disease by pre-
venting the development of innate (NK) and innate-like adaptive lymphocytes (iNKT, MAIT, and Vd2+ gd

T cells) and IFN-g production by them, with mycobacterium-specific, IFN-g-producing, purely adaptive
CD8+ ab T, and CD4+ ab TH1* cells unable to compensate for this deficit.

INTRODUCTION

In the course of primary infection, life-threatening disease in

otherwise healthy children, adolescents, and even adults, can

result from monogenic inborn errors of immunity (IEI), which

display genetic heterogeneity and physiological homogeneity

(Casanova, 2015a, 2015b, 2020, 2021). Mendelian susceptibility

to mycobacterial disease (MSMD) is characterized by a
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Abstract 

Immunotherapy is an efficient way to cure cancer by modulating the patient’s immune response. However, the 
immunotherapy response is heterogeneous and varies between individual patients and cancer subtypes, reinforc-
ing the need for early benefit predictors. Evaluating the infiltration of immune cells in the tumor and changes in 
cell-intrinsic tumor characteristics provide potential response markers to treatment. However, this approach requires 
invasive sampling and may not be suitable for real-time monitoring of treatment response. The recent emergence of 
quantitative imaging biomarkers provides promising opportunities. In vivo imaging technologies that interrogate T 
cell responses, metabolic activities, and immune microenvironment could offer a powerful tool to monitor the cancer 
response to immunotherapy. Advances in imaging techniques to identify tumors’ immunological characteristics can 
help stratify patients who are more likely to respond to immunotherapy. This review discusses the metabolic events 
that occur during T cell activation and differentiation, anti-cancer immunotherapy-induced T cell responses, focusing 
on non-invasive imaging techniques to monitor T cell metabolism in the search for novel biomarkers of response to 
cancer immunotherapy.

Keywords: Cancer metabolism, Immunotherapy, T cells, Tumor microenvironment, Imaging biomarkers
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Introduction
Cancer immunotherapy has emerged as a treatment 
method for various cancers by targeting the mechanisms 
that govern the interplay between tumor microenviron-
ment and immune cells. The general premise of immu-
notherapy for cancer is to stimulate, enhance, or improve 
the antitumor immune response of the host. Despite the 
advances in immunotherapy, only some patients showed 
a significant clinical benefit while the majority of patients 
depicted substantial side effects. Therefore, the immuno-
therapies must be targeted to the patients who are likely 
to benefit, suggesting an urgent need to identify biomark-
ers that can direct patient selection and help determine 

the response to treatment at an early stage. Non-invasive 
molecular imaging has become an essential diagnostic 
modality in cancer management. Because of molecular 
imaging’s potential to test biological processes with high 
precision in vivo non-invasively at the whole-body level, 
it is of great importance to improve these technologies 
to direct treatment under many oncological conditions. 
Several immunotherapeutic techniques are employed in 
cancer therapy, including modulation of T cell activity 
through adoptive cell transfer (ACT), monoclonal anti-
bodies (mAbs), checkpoint inhibitors, and cancer vac-
cines [1–3]. The common denominator for successfully 
implemented immunotherapies in the clinic is their abil-
ity to stimulate or increase cytotoxic T cells’ infiltration 
into the tumor. Thus, in  vivo imaging technologies that 
target T cell responses in patients are powerful tools for 
further development of immunotherapy. The following 
sections provide an overview of T cells’ metabolism and 
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Abstract 

Aberrant metabolism is the root cause of several serious health issues, creating a huge burden to health and lead-
ing to diminished life expectancy. A dysregulated metabolism induces the secretion of several molecules which in 
turn trigger the inflammatory pathway. Inflammation is the natural reaction of the immune system to a variety of 
stimuli, such as pathogens, damaged cells, and harmful substances. Metabolically triggered inflammation, also called 
metaflammation or low-grade chronic inflammation, is the consequence of a synergic interaction between the host 
and the exposome—a combination of environmental drivers, including diet, lifestyle, pollutants and other factors 
throughout the life span of an individual. Various levels of chronic inflammation are associated with several lifestyle-
related diseases such as diabetes, obesity, metabolic associated fatty liver disease (MAFLD), cancers, cardiovascular dis-
orders (CVDs), autoimmune diseases, and chronic lung diseases. Chronic diseases are a growing concern worldwide, 
placing a heavy burden on individuals, families, governments, and health-care systems. New strategies are needed to 
empower communities worldwide to prevent and treat these diseases. Precision medicine provides a model for the 
next generation of lifestyle modification. This will capitalize on the dynamic interaction between an individual’s biol-
ogy, lifestyle, behavior, and environment. The aim of precision medicine is to design and improve diagnosis, thera-
peutics and prognostication through the use of large complex datasets that incorporate individual gene, function, 
and environmental variations. The implementation of high-performance computing (HPC) and artificial intelligence 
(AI) can predict risks with greater accuracy based on available multidimensional clinical and biological datasets. AI-
powered precision medicine provides clinicians with an opportunity to specifically tailor early interventions to each 
individual. In this article, we discuss the strengths and limitations of existing and evolving recent, data-driven tech-
nologies, such as AI, in preventing, treating and reversing lifestyle-related diseases.

Keywords: Exposome, Chronic inflammation, Chronic diseases, Precision medicine, Personalized treatment, Deep 
phenotyping, Big-data analytics, Machine leaning, Artificial intelligence
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Introduction
The average lifespan of humans has more than doubled in 
the last two hundred years, largely due to modern medi-
cine and public health initiatives. However, an extended 
lifespan is associated with increases in various types 
of diseases among which noncommunicable diseases 
(NCDs), also commonly referred to as chronic diseases. 
Recent evidence indicates that chronic inflammatory 
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The potential role of vitamin 
D supplementation as a gut 
microbiota modifier in healthy 
individuals
Parul Singh1, Arun Rawat1, Mariam Alwakeel2, Elham Sharif2* & Souhaila Al Khodor1*

Vitamin D deficiency affects approximately 80% of individuals in some countries and has been linked 
with gut dysbiosis and inflammation. While the benefits of vitamin D supplementation on the gut 
microbiota have been studied in patients with chronic diseases, its effects on the microbiota of 
otherwise healthy individuals is unclear. Moreover, whether effects on the microbiota can explain 
some of the marked inter-individual variation in responsiveness to vitamin D supplementation is 
unknown. Here, we administered vitamin D to 80 otherwise healthy vitamin D-deficient women, 
measuring serum 25(OH) D levels in blood and characterizing their gut microbiota pre- and post- 
supplementation using 16S rRNA gene sequencing. Vitamin D supplementation significantly 
increased gut microbial diversity. Specifically, the Bacteroidetes to Firmicutes ratio increased, along 
with the abundance of the health-promoting probiotic taxa Akkermansia and Bifidobacterium. 
Significant variations in the two-dominant genera, Bacteroides and Prevotella, indicated a variation in 
enterotypes following supplementation. Comparing supplementation responders and non-responders 
we found more pronounced changes in abundance of major phyla in responders, and a significant 
decrease in Bacteroides acidifaciens in non-responders. Altogether, our study highlights the positive 
impact of vitamin D supplementation on the gut microbiota and the potential for the microbial gut 
signature to affect vitamin D response.

Vitamin D is a lipid-soluble vitamin that is absorbed from dietary sources or supplements in the proximal small 
 intestine1, and is essential for maintaining skeletal integrity and  function2, as well as for electrolyte  reabsorption3, 
and immune system  regulation4. In some populations, sub-clinical vitamin D deficiency is common, affecting 
close to 40% of individuals in both the  US5 and  Europe6, as well as 80–85% of people living in Arab  countries7–10. 
This is of particular concern given recent studies revealing the association between vitamin D deficiency and 
a multitude of diseases including cancer, cardiovascular  diseases11–13, diabetes,  obesity14,15 and inflammatory 
bowel disease (IBD)16,17. In  diabetes18 and  IBD19, vitamin D is intimately involved in the regulation of inflamma-
tion via a bidirectional relationship with the gut  microbiota20,21. Studies also suggest that the amount of dietary 
vitamin D and its circulating levels may be involved in maintaining immune homeostasis in healthy individuals, 
partially via modulating the gut microbial  composition22. However, it is currently unknown how supplementing 
otherwise-healthy vitamin D-deficient people affects their gut microbiota.

Several studies have assessed the impact of vitamin D supplementation on the microbiota composition, pre-
dominantly in disease states. For example, Kanhere et al. showed that weekly vitamin D supplementation modifies 
the gut and airway microbiota in patients with cystic  fibrosis23. In another study, vitamin D3 supplementation 
of patients with multiple sclerosis increased abundance of the mucosal-integrity-promoting genus Akkermansia 
in the gut, as well as Fecalibacterium and Coprococcus; these latter two being the major butyrate producers of 
the Firmicutes  phylum24. Similarly, in vitamin D-deficient pre-diabetic individuals, supplementation leading to 
increased serum 25(OH) D was inversely correlated with abundance of Firmicutes (genus Ruminococcus) and 
Proteobacteria, and positively correlated with Bacteroidetes  abundance22,25,26. A randomized clinical trial in vita-
min D-deficient overweight or obese adults also showed that increased levels of vitamin D were associated with 
greater abundance of bacteria from the genus Coprococcus and lower abundance of the genus Ruminococcus27.

Studies examining the effect of vitamin D supplementation on the gut microbiota composition of healthy 
individuals are limited. In one study, increased relative abundance of Bacteroidetes and decreased Proteobacteria 
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Abstract

In a preregistered, cross-sectional study, we investigated whether olfactory loss is a reliable pre-
dictor of COVID-19 using a crowdsourced questionnaire in 23 languages to assess symptoms in 
individuals self-reporting recent respiratory illness. We quantified changes in chemosensory abil-
ities during the course of the respiratory illness using 0–100 visual analog scales (VAS) for parti-
cipants reporting a positive (C19+; n = 4148) or negative (C19−; n = 546) COVID-19 laboratory test 
outcome. Logistic regression models identified univariate and multivariate predictors of COVID-19 
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Abstract: Type 1 diabetes (T1D) is an auto-immune disorder characterized by a complex interaction
between the host immune system and various environmental factors in genetically susceptible
individuals. Genome-wide association studies (GWAS) identified different T1D risk and protection
alleles, however, little is known about the environmental factors that can be linked to these alleles.
Recent evidence indicated that, among those environmental factors, dysbiosis (imbalance) in the
gut microbiota may play a role in the pathogenesis of T1D, affecting the integrity of the gut and
leading to systemic inflammation and auto-destruction of the pancreatic β cells. Several studies have
identified changes in the gut microbiome composition in humans and animal models comparing
T1D subjects with controls. Those changes were characterized by a higher abundance of Bacteroides
and a lower abundance of the butyrate-producing bacteria such as Clostridium clusters IV and XIVa.
The mechanisms by which the dysbiotic bacteria and/or their metabolites interact with the genome
and/or the epigenome of the host leading to destructive autoimmunity is still not clear. As T1D
is a multifactorial disease, understanding the interaction between different environmental factors
such as the gut microbiome, the genetic and the epigenetic determinants that are linked with the
early appearance of autoantibodies can expand our knowledge about the disease pathogenesis. This
review aims to provide insights into the interaction between the gut microbiome, susceptibility genes,
epigenetic factors, and the immune system in the pathogenesis of T1D.

Keywords: microbial dysbiosis; intestinal permeability; immuno-regulation; short-chain fatty acid;
virome; single nucleotide polymorphism; HLA; NOD mice

1. Introduction

Type 1 diabetes (T1D) is an auto-immune disorder caused by a complex interaction
between the host immune system and different environmental factors in genetically pre-
disposed individuals [1–4]. Furthermore, it is well known that T1D exhibit gender-related
differences in which males are more predisposed to T1D in populations with the highest in-
cidence, whereas a female bias was observed in the lowest risk populations (non-European
origin), due to various factors [5–8].

According to the recent report from the International Diabetes Federation (IDF),
a total of 600,900 children and adolescents up to 14 years old have T1D [9]. The incidence
of T1D in children is increasing worldwide, with strong indications of a geographical-
specific increase, with the highest rates of T1D (>5 per 100,000) found in North Africa and
America [9].

Recently, a substantial increase in T1D incidence was observed [10], suggesting that
multiple contributing factors must be involved in this higher incidence. Those factors
include genetic and epigenetics contributors, autoimmunity, viral infections, antibiotics-
mediated dysbiosis, gut microbiome composition, and lifestyle factors such as nutrition
and modern diet [2,11–15]. Although certain HLA risk alleles are known to increase the
susceptibility to T1D in children at risk, only 5% or fewer of them actually develop T1D [16],
highlighting the importance of the non-genetic modifiers, in addition to other environmen-
tal factors in T1D pathogenesis [12,17,18]. While the genetic predisposition is considered
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Abstract 17 

Type 1 diabetes (T1D) appears most frequently in childhood, with an alarming increasing incidence in 18 
the last decades. Although the genetic predisposition is a major risk factor, it cannot solely explain the 19 
complex etiology of T1D which is still not fully understood. In this paper, we reviewed the most recent 20 
findings on the role of early nutrition and the involvement of the gut microbiota in the etiopathogenesis 21 
of T1D. The main conclusions that are withdrawn from the current literature regarding alleviating the 22 
risk of developing T1D through nutrition are the encouragement of long-term breast-feeding for at least 23 
the first 6 months of life and the avoidance of early complementary foods and gluten introduction 24 
(before 4 months of age) as well as cow milk introduction before 12 months of life. These detrimental 25 
feeding habits create a gut microbiota dysbiotic state that can contribute to the onset of T1D in infancy. 26 
Finally, we discussed the possibility to introduce probiotics, prebiotics and postbiotics in the prevention 27 
of T1D. 28 
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Abstract
Biomarkers to assess the risk of developing severe respiratory syncytial virus
(RSV) infection are needed. We conducted a meta-analysis of 490 unique pro-
files from six public RSV blood transcriptome datasets. A repertoire of 382
well-characterized transcriptional modules was used to define dominant host
responses to RSV infection. The consolidated RSV cohort was stratified accord-
ing to four traits: “interferon response” (IFN), “neutrophil-driven inflammation”
(Infl), “cell cycle” (CC), and “erythrocytes” (Ery). We identified eight prevalent
blood transcriptome phenotypes, of which three Ery+ phenotypes comprised
higher proportions of patients requiring intensive care. This finding confirms
on a larger scale data from one of our earlier reports describing an association
between an erythrocyte signature and RSV disease severity. Further contextual
interpretation made it possible to associate this signature with immunosuppres-
sive states (late stage cancer, pharmacological immunosuppression), and with a
population of fetal glycophorin A+ erythroid precursors. Furthermore, we posit
that this erythrocyte cell signature may be linked to a population of immunosup-
pressive erythroid cells previously described in the literature, and that overabun-
dance of this cell population in RSV patients may underlie progression to severe
disease. These findings outline potential priority areas for biomarker develop-
ment and investigations into the immune biology of RSV infection. The approach
that we developed and employed here should also permit to delineate prevalent
blood transcriptome phenotypes in other settings.

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided the
original work is properly cited.
© 2020 The Authors. Clinical and Translational Medicine published by John Wiley & Sons Australia, Ltd on behalf of Shanghai Institute of Clinical Bioinformatics
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SYNOPSIS
The toolkit provided additional data for each Robson group, and successfully accommodated 

majority (94.8%) of the study cases ending up in Cesarean section. 

ABSTRACT
Objective:
To assess the validity of a statistical toolkit based on the original ten-group Robson 

Classification of cesarean delivery.

Methods:
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A retrospective pilot study at Al Wakra Hospital in Doha, Qatar, was conducted from June 1 

to June 30, 2017, involving consecutive women undergoing cesarean delivery, using a 

three-stage approach. A Microsoft Excel-based toolkit was developed by dividing each of the 

10 groups of the original Robson Classification into clinical groups and subgroups. A critical 

review of the toolkit was then undertaken by four independent physicians based on different 

potential clinical scenarios that could culminate in cesarean delivery in each Robson group. 

The toolkit was validated by populating it with the data of the cesarean deliveries of the 

women involved in the study. 

Results:
The data from cesarean deliveries of 153 women were utilized in the pilot study. The toolkit 

catered for and successfully accommodated 94.8% of the cases without any need for 

change. The remaining 5.2% of cases required additional adjustments in the toolkit. The 

toolkit provided instant access to important data about the labor and delivery which could be 

used for audit and research purposes and ultimately for service improvement.

Conclusion:
The toolkit significantly improved the clinical efficacy of the Robson Classification as a 

potential statistical tool for comparison of local and international data. 

1 INTRODUCTION
The 2010 world health report [1] showed that an estimated 6.2 million unnecessary cesarean 

deliveries were performed costing an estimated USD 2.32 billion as global excess cesarean 

delivery cost, against USD 432 million as global needed cesarean cost.
Rising cesarean delivery rate (CDR) is a major global issue [2, 3]. Whereas it may save the 

life of a mother and her baby if medically indicated, its overuse can have potentially negative 

implications for the mother, the baby and the service provider [4, 5]. A disparity in supply and 

demand between the resource-rich and resource-poor world further complicated the 

situation with the resource poor countries struggling to cope with the additional costs of 

otherwise medically un-necessary Cesarean sections. In order to devise a workable solution, 

uniform and valid data are required worldwide regarding CDR and its contributing factors. 
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Abstract

Background: Different modalities of noninvasive respiratory support have been

recommended for the management of acute bronchiolitis in the pediatric intensive

care unit (PICU). High‐flow nasal cannula (HFNC) is among the new modalities that

have been widely used in the last decade.

Methods: This is a retrospective study involving infants and young children between the

ages of 1 month and 2 years during the respiratory season of 2016‐2017 (October‐May).

We compared the failure rate of HFNC with the failure rates of bi‐level positive airway

pressure (BiPAP) vs continuous positive airway pressure (CPAP) in the management of

acute bronchiolitis in the PICU. Failure was defined as a change to another respiratory

support modality or endotracheal intubation and mechanical ventilation.

Results: One hundred thirty‐seven patients met the inclusion criteria, of which 77

patients needed HFNC, 10 needed CPAP, and 50 were on BiPAP. Among baseline

characteristics, there were significant variations in age among the three groups.

HFNC had a higher failure rate compared with the other two noninvasive ventilation

modalities (50.6% for HFNC [n = 39 out of 77] vs 0% for CPAP [n = 0 out of 10] vs 8%

for BiPAP [n = 4 out of 50], P < .01). Among the 39 patients who failed HFNC, 90%

were successfully shifted to BiPAP and weaned off later, whereas the other 4 were

intubated and required mechanical ventilation. However, all four patients who failed

BiPAP were intubated and mechanically ventilated. No respiratory complications or

mortalities were reported in the three groups. No differences were observed among

the three groups in terms of the lengths of PICU or hospital stays.

Conclusions: We observed a higher failure rate of HFNC compared with BiPAP or

CPAP in the management of infants and children with acute bronchiolitis in the PICU.

Further prospective randomized trials are recommended to confirm this finding.

K E YWORD S

bronchiolitis, high‐flow nasal cannula, noninvasive ventilation, pediatric intensive care unit

Abbreviations: AAP, American Academy of Pediatrics; BiPAP, bi‐level positive airway pressure; CPAP, continuous positive airway pressure; HFNC, high‐flow nasal cannula; HGH, Hamad

General Hospital; NIV, noninvasive ventilation; PEEP, positive end expiratory pressure; PICU, pediatric intensive care unit; RSV, respiratory syncytial virus; RV, human rhinovirus; V‐Q,

ventilation perfusion.
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Abstract

Background: Acute severe childhood asthma is an infrequent, but potentially life-threatening emergency
condition. There is a wide range of different approaches to this condition, with very little supporting evidence,
leading to significant variation in practice. To improve knowledge in this area, there must first be consensus on
how to conduct clinical trials, so that valid comparisons can be made between future studies. We have formed an
international working group comprising paediatricians and emergency physicians from North America, Europe, Asia,
the Middle East, Africa, South America, Central America, Australasia and the United Kingdom.

Methods/design: A 5-stage approach will be used: (1) a comprehensive list of outcomes relevant to stakeholders
will be compiled through systematic reviews and qualitative interviews with patients, families, and clinicians; (2)
Delphi methodology will be applied to reduce the comprehensive list to a core outcome set; (3) we will review
current clinical practice guidelines, existing clinical trials, and literature on bedside assessment of asthma severity.
We will then identify practice differences in tne clinical assessment of asthma severity, and determine whether
further prospective work is needed to achieve agreement on inclusion criteria for clinical trials in acute paediatric
asthma in the emergency department (ED) setting; (4) a retrospective chart review in Australia and New Zealand
will identify the incidence of serious clinical complications such as intubation, ICU admission, and death in children
hospitalized with acute severe asthma. Understanding the incidence of such outcomes will allow us to understand
how common (and therefore how feasible) particular outcomes are in asthma in the ED setting; and finally (5) a
meeting of the Pediatric Emergency Research Networks (PERN) asthma working group will be held, with invitation
of other clinicians interested in acute asthma research, and patients/families. The group will be asked to achieve
consensus on a core set of outcomes and to make recommendations for the conduct of clinical trials in acute
(Continued on next page)
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Abstract: Claudins, a group of membrane proteins involved in the formation of tight junctions, are 

mainly found in endothelial or epithelial cells. These proteins have attracted much attention in 

recent years and have been implicated and studied in a multitude of diseases. Claudins not only 

regulate paracellular transepithelial/transendothelial transport but are also critical for cell growth 

and differentiation. Not only tissue-specific but the differential expression in malignant tumors is 

also the focus of claudin-related research. In addition to up- or down-regulation, claudin proteins 

also undergo delocalization, which plays a vital role in tumor invasion and aggressiveness. Claudin 

(CLDN)-1 is the most-studied claudin in cancers and to date, its role as either a tumor promoter or 

suppressor (or both) is not established. In some cancers, lower expression of CLDN-1 is shown to 

be associated with cancer progression and invasion, while in others, loss of CLDN-1 improves the 

patient survival. Another topic of discussion regarding the significance of CLDN-1 is its localization 

(nuclear or cytoplasmic vs perijunctional) in diseased states. This article reviews the evidence 

regarding CLDN-1 in cancers either as a tumor promoter or suppressor from the literature and we 

also review the literature regarding the pattern of CLDN-1 distribution in different cancers, focusing 

on whether this localization is associated with tumor aggressiveness. Furthermore, we utilized 

expression data from The Cancer Genome Atlas (TCGA) to investigate the association between 

CLDN-1 expression and overall survival (OS) in different cancer types. We also used TCGA data to 

compare CLDN-1 expression in normal and tumor tissues. Additionally, a pathway interaction 

analysis was performed to investigate the interaction of CLDN-1 with other proteins and as a future 

therapeutic target.  
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Abstract
Aim The aim of this study was to evaluate the 10-day initiation protocol for MiniMed 670G hybrid closed-loop (HCL) system 
in individuals with type 1 diabetes on multiple daily injection (MDI) in achieving desirable glycemic control.
Methods An open-label single-arm, single-center, clinical investigation in children aged 7–18 years on MDI following a 
structured protocol: 2 days, HCL system assessment; 5 days, HCL system training (2-h sessions on 5 consecutive days with 
groups of 3–5 participants and families); 3 days, Manual Mode use of HCL system; 84 days, Auto Mode use of the HCL 
system, cumulating in 10 days from MDI to Auto Mode activation.
Results A total of 30 children (age 10.24 ± 2.6 years) were enrolled in the study, and all completed the planned 84 days on 
Auto Mode. The participants used the sensor for a median of 92% of the time and spent a median of 89% in Auto Mode. The 
mean HbA1c decreased from 8.2 ± 1.4% (66 ± 15.3 mmol/mol) at baseline to 6.7 ± 0.5% (50 ± 5.5 mmol/mol) at the end of 
the study (p = 0.017). Time in range (70–180 mg/dL) increased from 46.9 ± 18.5% at baseline to 75.6 ± 6.9% in Auto Mode 
(p < 0.001). This was achieved while spending 2.8% of the time below 70 mg/dL and without any severe hypoglycemia or 
DKA.
Conclusion Children and adolescents with type 1 diabetes on MDI therapy can successfully initiate the HCL system, using 
a concise structured 10-day protocol.

Keywords Hybrid closed-loop system · Multiple daily injection · Protocol · Type 1 diabetes

Introduction

Improving glycemic control in individuals with type 1 dia-
betes without increasing risk of hypoglycemia is a challenge 
for both individuals and health providers. Intensive insulin 
treatment in combination with regular self-monitoring of 
blood glucose (SMBG) is the standard of care for individu-
als with type 1 diabetes. Nevertheless, the majority of indi-
viduals fail to achieve optimal glycemic control with HbA1c 
below 7% (53 mmol/mol) [1]. Monitoring glucose levels 

from the interstitial fluid, either continuously with real-time 
continuous glucose monitoring (CGM) or intermittently, by 
scanned continuous glucose monitoring (isCGM), demon-
strated better diabetes management for children and adoles-
cents with diabetes [2].

Recent technological advances in diabetes treatment have 
integrated continuous subcutaneous insulin delivery (CSII) 
with CGM, where insulin delivery can be automated by sen-
sor glucose (SG)-driven algorithms. Insulin delivery suspen-
sion when reaching a low glucose level [3, 4] or in prediction 
of a low glucose level [5, 6] has demonstrated significant 
reduction in hypoglycemia exposure.

Further development in technology of integrated closed-
loop systems provides algorithm-derived automated adjust-
ment of insulin delivery to address both hypoglycemia and 
hyperglycemia [7–11].

The first approved hybrid closed-loop (HCL) system 
[12] is the MiniMed 670G system (Medtronic Diabetes, 
Northridge, CA, USA) for children above 7 years old [13], 

Managed by Massimo Porta.
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Abstract

Background: Norepinephrine infusion has been suggested as an effective method for preventing hypotension during

spinal anaesthesia for Caesarean delivery. However, optimal dosing regimens for norepinephrine have not been well

established. This study aimed to determine the doseeresponse characteristics of a weight-adjusted fixed-rate infusion of

norepinephrine to prevent hypotension during neuraxial anaesthesia for Caesarean delivery.

Methods: In a double-blind, randomised controlled trial, 80 parturients having elective Caesarean delivery received a pro-

phylactic norepinephrine infusion at 0.025 mg kg�1 min�1 (Group N1), 0.05 mg kg�1 min�1 (Group N2), 0.075 mg kg�1 min�1

(GroupN3), or 0.10 mg kg�1min�1 (GroupN4), starting immediately after induction of combined spinaleepidural anaesthesia.

The primary outcome was non-occurrence of hypotension, defined as a decrease in systolic arterial pressure �20% below

baseline value or to �90 mmHg, before delivery. Values for 50% effective dose (ED50) and ED90 were calculated using probit

regression.

Results: The incidence of hypotension was 11/20 (55%), 6/20 (30%), 2/20 (10%), and 1/20 (5%) in Groups N1, N2, N3, and N4,

respectively (P<0.0001). The ED50 and ED90 (95% confidence interval) of norepinephrine infusions for preventing hypo-

tension were 0.029 (e0.002 to 0.043) and 0.080 (0.065e0.116) mg kg�1 min�1, respectively. The incidence of reactive hy-

pertension increased with increasing norepinephrine dose (P¼0.002). Other adverse effects were similar among groups.

Conclusions: Under the conditions of this study, an infusion of norepinephrine 0.08 mg kg�1 min�1 was effective for

preventing hypotension in 90% of patients. This information should provide a guide for initiating norepinephrine

infusions.

Clinical trial registration: ChiCTR1900022322 at the Chinese Clinical Trial Registry (http://www.chictr.org.cn/enindex.aspx).

Keywords: Caesarean delivery; hypotension; infusion; norepinephrine; obstetric anaesthesia; prevention; spinal

anaesthesia
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Amputation Versus Limb Reconstruction for Fibula
Hemimelia: A Meta-analysis

Aissam Elmherig, MD,* Abdulaziz F. Ahmed, MD,* Abdelsalam Hegazy, MD,†
John E. Herzenberg, MD, FRCSC,‡ and

Talal Ibrahim, MD, MSc, FRCS (Tr & Orth), FRACS (Orth), FRCSC†

Purpose: Fibula hemimelia is the most common congenital de-
ficiency of long bones. Primary treatment options include
amputation with prosthetic fitting or limb reconstruction. The
aim of our study was to conduct a systematic review comparing
amputation with limb reconstruction for fibula hemimelia.
Methods: MEDLINE, EMBASE, Web of Science, Elsevier
Scopus, and the Cochrane Registry of Clinical Trials were
searched from 1951 to 2019 for studies that evaluated amputa-
tion versus limb reconstruction for fibula hemimelia. Random
effect models were utilized for the meta-analytic comparisons of
amputation versus limb reconstruction for patient satisfaction
and surgical complications. Descriptive, quantitative, and qual-
itative data were extracted.
Results: Seven retrospective cohort studies were eligible for the
meta-analysis, with a total of 169 fibula hemimelia cases. Am-
putation resulted in an odds ratio of 6.8 (95% confidence interval:
2.4, 19.2) when compared with limb reconstruction in terms of
patient satisfaction. Furthermore, limb reconstruction was found
to have an odds ratio of 28 (95% confidence interval: 7.8, 100.3)
for complications. The total surgical complication rates in the
amputation and limb reconstruction groups were 0.2 and 1.2
complications per limb. The rate of surgical procedures per pa-
tient was 1.5 and 4.2 for amputation and limb reconstruction,
respectively.
Conclusions: The cumulative evidence at present indicates better
patient satisfaction with less surgical complications and less
number of procedures with amputation for fibula hemimelia

when compared with limb reconstruction. Absence of uniform
protocols make it difficult to compare results accurately.
Level of Evidence: Level III—therapeutic.

Key Words: fibula, hemimelia, amputation, reconstruction,
meta-analysis

(J Pediatr Orthop 2020;40:425–430)

F ibula hemimelia consists of a spectrum of anomalies
ranging from fibula shortening to complete absence of

the fibula.1 It is one of the most common congenital defi-
ciency of long bones with an incidence of 7 to 20 per million
live births.2–5 The etiology is poorly understood. However,
it is theorized to be a consequence of a vascular or mech-
anical insult to the extremity bud in utero.6 The condition
usually affects the entire limb and is not only limited to the
fibula. It is associated with anteromedial tibial bowing,
absent lateral rays of the foot, tarsal coalition, ball and
socket ankle joint, cruciate ligament deficient knee, prox-
imal femoral focal deficiency, and developmental dysplasia
of the hip.7,8

Several classification systems have been proposed for
fibula hemimelia. The Achterman and Kalamchi1 classi-
fication focuses on the morphology of the fibula. The
Birch classification takes into account whether the foot is
reconstructable.9 The Paley classification considers the
foot and ankle deformities as the 2 important factors in
determining treatment of fibula hemimelia.10

The treatment for fibula hemimelia either consists of
amputation or limb reconstruction.11 Amputation in the
form of foot ablation and prosthetic fitting has been re-
ported as a successful method in the treatment of fibula
hemimelia.1,12,13 Likewise, limb reconstruction procedures
consisting of limb lengthening and deformity correction
have obtained favorable results through external fixation,
and foot and ankle reconstruction.10,14–16 The literature
has shown mixed results for which treatment is superior
with regards to patient satisfaction. Studies seem to con-
tradict other studies, with possible author bias. Amputa-
tion has been reported to have better satisfaction.11,17

More recent reports have found no difference, which
might be explained with the advancements in limb re-
construction techniques.15,18 Therefore, the aim of this
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Sustained Inflation vs Standard Resuscitation for Preterm Infants
A Systematic Review andMeta-analysis
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IMPORTANCE Most preterm infants require respiratory support to establish lung aeration
after birth. Intermittent positive pressure ventilation and continuous positive airway pressure
are standard therapies. An initial sustained inflation (inflation time >5 seconds) is a widely
practiced alternative strategy.

OBJECTIVE To conduct a systematic review andmeta-analysis of sustained inflation vs
intermittent positive pressure ventilation and continuous positive airway pressure for the
prevention of hospital mortality andmorbidity for preterm infants.

DATA SOURCESMEDLINE (through PubMed), Embase, the Cumulative Index of Nursing and
Allied Health Literature, and the Cochrane Central Register of Controlled Trials were searched
through June 24, 2019.

STUDY SELECTION Randomized clinical trials of preterm infants born at less than 37 weeks’
gestation that compared sustained inflation (inflation time >5 seconds) vs standard
resuscitation with either intermittent positive pressure ventilation or continuous positive
airway pressure were included. Studies including other cointerventions were excluded.

DATA EXTRACTION AND SYNTHESIS Two reviewers assessed the risk of bias of included studies.
Meta-analysis of pooled outcome data used a fixed-effects model specific to rarer events.
Subgroups were based on gestational age and study design (rescue vs prophylactic sustained
inflation).

MAIN OUTCOMES ANDMEASURES Death before hospital discharge.

RESULTS Nine studies recruiting 1406 infants met inclusion criteria. Death before hospital
discharge occurred in 85 of 736 infants (11.5%) treated with sustained inflation and 62 of 670
infants (9.3%) who received standard therapy for a risk difference of 3.6% (95% CI, −0.7% to
7.9%). Although analysis of the primary outcome identified important heterogeneity based
on gestational age subgroups, the 95% CI for the risk difference included 0 for each individual
gestational age subgroup. There was no difference in the primary outcome between
subgroups based on study design. Sustained inflation was associated with increased risk of
death in the first 2 days after birth (risk difference, 3.1%; 95% CI, 0.9%-5.3%). No differences
in the risk of other secondary outcomes were identified. The quality-of-evidence assessment
was low owing to risk of bias and imprecision.

CONCLUSIONS AND RELEVANCE There was no difference in the risk of the primary outcome of
death before hospital discharge, and there was no evidence of efficacy for sustained inflation
to prevent secondary outcomes. These findings do not support the routine use of sustained
inflation for preterm infants after birth.

JAMA Pediatr. doi:10.1001/jamapediatrics.2019.5897
Published online February 3, 2020.
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Abstract

Yukon Territory (YT) is a remote region in northern Canada with ongoing spread of tuber-
culosis (TB). To explore the utility of whole genome sequencing (WGS) for TB surveillance
and monitoring in a setting with detailed contact tracing and interview data, we used a
mixed-methods approach. Our analysis included all culture-confirmed cases in YT (2005–
2014) and incorporated data from 24-locus Mycobacterial Interspersed Repetitive Units-
Variable Number of Tandem Repeats (MIRU-VNTR) genotyping, WGS and contact tracing.
We compared field-based (contact investigation (CI) data +MIRU-VNTR) and genomic-
based (WGS +MIRU-VNTR + basic case data) investigations to identify the most likely source
of each person’s TB and assessed the knowledge, attitudes and practices of programme per-
sonnel around genotyping and genomics using online, multiple-choice surveys (n = 4) and
an in-person group interview (n = 5). Field- and genomics-based approaches agreed for 26
of 32 (81%) cases on likely location of TB acquisition. There was less agreement in the iden-
tification of specific source cases (13/22 or 59% of cases). Single-locus MIRU-VNTR variants
and limited genetic diversity complicated the analysis. Qualitative data indicated that partici-
pants viewed genomic epidemiology as a useful tool to streamline investigations, particularly
in differentiating latent TB reactivation from the recent transmission. Based on this, genomic
data could be used to enhance CIs, focus resources, target interventions and aid in TB
programme evaluation.

Introduction

Tuberculosis (TB) remains an important public health concern in Canada, particularly in
Northern rural and remote areas where the endemic spread of TB is commonplace [1, 2].
Understanding the patterns of transmission in these settings is an integral part of developing
evidence-based prevention and care strategies, and prioritizing public health resources. This
includes understanding the burden of disease resulting from recent local transmission vs.
reactivation of historic latent TB infection (LTBI), as well as understanding the nature of recent
transmission. This latter point is critical for improving TB services in a region – understanding
the clinical, demographic and/or epidemiological factors driving TB transmission is vital to
developing informed prevention programmes, screening activities and contact investigations
(CIs), and ultimately preventing the continued spread of TB.

Field-based epidemiologic investigation is used to identify both infected contacts, second-
ary active cases and possible sources of a given case, and for decades was the only means to
detect transmission [3]. In recent years, a combination of field and molecular epidemiology
has been used in many settings – contact data collected through patient interviews may reveal
the potential links between cases, while genotyping techniques identify related Mycobacterium
tuberculosis (Mtb) isolates and can help to confirm or refute a potential transmission event.
Now, several studies have shown that whole genome sequencing (WGS) yields more accurate
transmission reconstructions than the approaches based on genotypic data [4–8].

Despite global interest in WGS as a tool for understanding TB epidemiology and a continu-
ously expanding dataset of publicly availableMtb genomes, there are gaps in our understanding
of how useful this new technique is. There are technical questions around how consistent Mtb
mutation rates are, particularly during latent infection vs. active disease [9, 10] and from human
host to human host [11, 12], as well as around how to identify transmission-informative variants
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Downloaded from https://www.cambridge.org/core. IP address: 91.243.191.88, on 14 Feb 2020 at 09:00:17, subject to the Cambridge Core terms of use, available at



167

ESPR

Intracavitary contrast-enhanced ultrasonography in children: review
with procedural recommendations and clinical applications
from the European Society of Paediatric Radiology abdominal
imaging task force

Damjana Ključevšek1 & Michael Riccabona2 & Lil-Sofie Ording Müller3 & Magdalena Maria Woźniak4 &

Stéphanie Franchi-Abella5 & Kassa Darge6
& Hans-Joachim Mentzel7 & Aikaterini Ntoulia8 & Fred Efraim Avni9 &

Marcello Napolitano10
& Luisa Lobo11

& Annemieke Simone Littooij12 & Thomas Angell Augdal13 & Costanza Bruno14
&

Beatrice Maria Damasio15
& Donald Ibe16

& Samuel Stafrace17
& Philippe Petit18

Received: 31 August 2019 /Revised: 3 November 2019 /Accepted: 30 December 2019
# Springer-Verlag GmbH Germany, part of Springer Nature 2020

Abstract
Contrast-enhanced ultrasonography (US) has become an important supplementary tool in many clinical applications in children.
Contrast-enhanced voiding urosonography and intravenous US contrast agents have proved useful in routine clinical practice. Other
applications of intracavitary contrast-enhanced US, particularly in children, have not been widely investigated but could serve as a
practical and radiation-free problem-solver in several clinical settings. Intracavitary contrast-enhanced US is a real-time imaging
modality similar to fluoroscopy with iodinated contrast agent. The US contrast agent solution is administered into physiological or
non-physiological body cavities. There is no definitive list of established indications for intracavitary US contrast agent application.
However, intracavitary contrast-enhanced US can be used for many clinical applications. It offers excellent real-time spatial resolution
and allows for amore accurate delineation of the cavity anatomy, including the internal architecture of complex collections and possible
communicationswithin the cavity orwith the surrounding structures through fistulous tracts. It can provide valuable information related
to the insertion of catheters and tubes, and identify related complications such as confirming the position and patency of a catheter and
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Abstract
Purpose To review existing literature about fertility and sexuality of boys born with complex congenital genitourinary 
anomalies.
Methods A Pubmed review was performed in December 2018 to identify the most relevant original manuscripts regarding 
male complex congenital conditions affecting the urogenital system in male patients including spina bifida (SB), bladder 
exstrophy–epispadias complex (BEEC) and hypospadias. A comprehensive review was drafted exploring sexual dysfunction 
from a medical, psychosexual, surgical and reproductive point of view during transition from childhood (or adolescence) 
to adulthood.
Results About 75% of men with SB have erectile dysfunction (ED) (Gamé et al. in Urology 67(3):566–570, 2006; Diamond 
et al. in 58(4):434–435, 1986). Most SB patients have impaired sexual development mainly due to diminished self-esteem, 
dependence on caregivers and lack of privacy (Blum et al. in Pediatrics 88(2):280–285, 1991). Men with BEEC have fewer 
intimate relationships than women because of the greater difficulties with issues regarding their genitalia and sexual activi-
ties (Deans et al. in Am J Obstet Gynecol 206(6):496.e1–496.e6, 2012). However, a good quality of life is achievable with 
the effective use of coping strategies (Deng et al. in Transl Androl Urol 7:941, 2018; Rikken et al. in BMC Womens Health 
18(1):163, 2018; Friedler et al. in Reprod Biomed Online 32(1):54–61, 2016). Chordee occurs in 25% of all hypospadias 
patients. More severe hypospadias is related to a greater risk for complications. The long-term sexual quality of life (QoL) 
in men who underwent hypospadias surgery is influenced by a lot of factors. Therefore, an interactive and dynamic biopsy-
chosocial model of sexual QoL was proposed.
Conclusions The care of patients with congenital urologic conditions becomes a challenge especially in the period of ‘transi-
tion’. The goal of follow-up is a holistic management viewed from a medical, psychosexual, surgical end reproductive point. 
All patients should be asked for specific urinary, fecal or sexual concerns.

Keywords Spina bifida · Bladder-exstrophy–epispadias complex · Hypospadias · Fertility · Sexuality

Abbreviations
AYA   Adolescents and young adults
BE  Bladder exstrophy
BEEC  Bladder exstrophy–epispadias complex
DSD  Disorders of sexual development
ED  Erectile dysfunction

SB  Spina bifida
VC  Ventral curvature

Introduction

As children with congenital urologic conditions reach adult-
hood, aspects of care such as in sexual and reproductive 
function will become more important. The period where the 
children evolve into adolescents and young adults (AYA) is 
a challenge for the patient and his/her caregiver and is called 
‘transition’ [1]. Patients with congenital urologic conditions 
have a desire to be ‘normal’. In many cases, ‘normal’ means 

Anne-Françoise Spinoit and Mieke Waterschoot contributed 
equally as first author.

 * Anne-Françoise Spinoit 
 afspinoit@hotmail.com

Extended author information available on the last page of the article



169

Original Research

Outcome of patients with stage IV high-risk Wilms
tumour treated according to the SIOP2001 protocol: A
report of the SIOP Renal Tumour Study Group

Claudia Pasqualini a,*, Rhoikos Furtwängler b, Harm van Tinteren c,
Roberto A.P. Teixeira d, Tomas Acha e, Lisa Howell f, Gordan Vujanic g,
Jan Godzinski h,i, Patrick Melchior j, Anne M. Smets k,
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Abstract Introduction: High-risk (HR) metastatic (stage IV) Wilms tumours (WTs) have a

particular poor outcome.

Methods: Here, we report the results of HR (diffuse anaplastic [DA] or blastemal type [BT])

stage IV WT treated patients according to the HR arm in the SIOP2001 prospective study.

Results: From January 2002 to August 2014, 3559 patients with WT were included in the

SIOP2001 trial. Among the 525 patients (15%) with metastatic WT, 74 (14%) had stage IV

HR-WT. The median age at diagnosis was 5.5 years (range: 1.4e18.3). Thirty-four patients
(47%) had BT-WT and 40 (53%) had DA-WT. Five-year event-free survival rates were

44 � 17% and 28 � 15% for BT-WT and DA-WT, respectively (p Z 0.09). Five-year overall

survival rates were 53 � 17% and 29 � 16% for BT-WT and DA-WT, respectively (p Z 0.03).

Metastatic complete response after preoperative treatment was significantly associated with

outcome in univariate and multivariate analyses (hazards ratio Z 0.3; p Z 0.01). Postopera-

tive radiotherapy of metastatic sites might also be beneficial. Forty-three of 74 patients expe-

rienced a relapse or progression predominantly in the lungs (80%). The median time to relapse/

progression after diagnosis was 7.3 months (range: 1.6e33.3) and 4.9 months (range: 0.7

e28.4) for BT-WT and DA-WT, respectively (p Z 0.67). This is the first prospective evidence

of inferior survival of stage IV BT-WT as compared with historical intermediate-risk WT. Sur-

vival of patients with stage IV DA-WT has not improved compared to the previous SIOP93-01

study.

Conclusion: These results call for new treatment approaches for patients with HR stage IV

WT.

ª 2020 Elsevier Ltd. All rights reserved.

1. Introduction

The International Society of Pediatric Oncology (SIOP)

strategy for Wilms tumour (WT) is tailored to the pa-
tient based on overall tumour stage at diagnosis (local-

ised, metastatic (stage IV) or bilateral (stage V) disease),

histological risk group and local stage of the primary

tumour after preoperative chemotherapy and nephrec-

tomy (stage IeIII) and response to preoperative treat-

ment of metastatic or bilateral disease [1]. With this

approach, survival has risen to a current cure rate of

more than 90% for patients with localised disease and
intermediate-risk or low-risk (IR/LR) histology [2].

Stage IV disease occurs in 12e20% of patients at diag-

nosis [3e5]. The survival rates of stage IV patients reach

90% in case of IR/LR histology and metastatic complete

response (m-CR) after preoperative chemotherapy and

surgery. However, almost 20% of children with meta-

static WT at diagnosis die [3]. The negative impact of

diffuse anaplasia (DA) on survival has been widely
demonstrated [6e9]. In patients with metastatic disease

enrolled in the previous SIOP93-01 trial, DA-WT had

been associated with a lower 5-year event-free survival

(EFS) compared with IR/LR histology (33.3% vs 76.8%,

p < 0.001; hazard ratio, 3.6; 95% confidence interval

[CI], 1.7 to 7.6), thus being confirmed as one of the most

important prognostic factors in WT [3]. The blastemal

subtype (blastemal-type WT [BT-WT]) has been asso-

ciated with poor outcome based on SIOP93-01 results

[10,11] and therefore defined and treated as ‘high-risk’
(HR) histology in the prospective international

SIOP2001 study [12]. A recent report showed improved

survival for localised BT-WT as a consequence of

intensified treatment [13]. We thus analysed whether this

effect can also be documented in the stage IV cohort and

present the outcome of patients with stage IV HR (DA-

and BT-WT) WT treated according to the SIOP2001

protocol with an intensified postoperative schedule.

2. Patients and methods

2.1. Patients

Patients with metastatic BT- and DA-WT were pro-
spectively included in the SIOP2001 study from 2002 to

2014. Clinical data were retrieved from the SIOP2001

database and through national coordinators and/or

local centres. Written informed consent was obtained

C. Pasqualini et al. / European Journal of Cancer 128 (2020) 38e46 39
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Abstract: In order to reconstruct injured urinary tract tissues, biodegradable scaffolds with 
autologous seeded cells are explored in this work. However, when cells are obtained via biopsy 
from individuals who have damaged organs due to infection, congenital disorders, or cancer, this 
can result in unhealthy engineered cells and donor site morbidity. Thus, neo-organ construction 
through an alternative cell source might be useful. Significant advancements in the isolation and 
utilization of urine-derived stem cells have provided opportunities for this less invasive, limitless, 
and versatile source of cells to be employed in urologic tissue-engineered replacement. These cells 
have a high potential to differentiate into urothelial and smooth muscle cells. However, urinary tract 
reconstruction via tissue engineering is peculiar as it takes place in a milieu of urine that imposes 
certain risks on the implanted cells and scaffolds as a result of the highly cytotoxic nature of urine 
and its detrimental effect on both growth and differentiation of these cells. Both of these projections 
should be tackled thoughtfully when designing a suitable approach for repairing urinary tract 
defects and applying the needful precautions is vital. 

Keywords: urethra; tissue engineering; cytotoxicity; urinary reconstruction; urothelial cells 
 

1. Clinical Need 

The urinary tract transports urine and stores it after kidney filtration. The urinary bladder is the 
principal reservoir for urine while both ureters and urethra play the role of passageways. The unique 
feature of bladder repetitive contraction and expansion, together with a sound barrier of urine and 
potency to bear the pressure of urine make the bladder a complex organ. On the other hand, urethra 
and ureters are less complex but are still under radial pressure and shear strain of fluid during the 
transit of urine. The walls of the lower urinary tract are lined by urothelium, a multilayered epithelial 
lining which protects stroma against urine leak [1,2]. 

Several congenital and acquired pathologies can affect the human urinary tract, such as 
hypospadias, strictures, fistulas, trauma, and cancer. As a result, various reconstructive approaches 
have been utilized to restore the function of the urinary tract in these circumstances. However, certain 
factors make this process very complicated for surgeons, including poor quality of local tissues, 
which would mandate extra tissues for replacement. Additional sources of tissues, among others, 
include genital skin [3], buccal mucosa [4], and lingual mucosa [5]. However, significant 
complications, donor site morbidity, and limited tissue quantities that can be obtained from these 
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What is already known on this topic?

 ► Purulent meningitis is an important cause of 
mortality. Diagnosis through cerebrospinal fluid 
(CSF) may initially be difficult.

 ► The presumptive diagnosis by CSF analysis is 
limited and the result may be inconclusive in 
some cases.

 ► Ferritin is a promising biomarker increasingly 
studied in acute infectious diseases.

What this study adds?

 ► Ferritin levels are elevated in the CSF of children 
with purulent meningitis.

 ► CSF ferritin has a good discrimination for the 
diagnosis of purulent meningitis and may be 
useful as a screening or adjunctive test for 
meningitis.

AbSTrACT
Objective To evaluate the use of cerebrospinal 
fluid (CSF) ferritin levels in the diagnosis of purulent 
meningitis (PM).
Method We studied 81 children between 28 days and 
12 years of age who presented with clinical suspicion 
of meningitis to the emergency department. CSF ferritin 
levels were measured and compared between diagnostic 
groups (PM, aseptic meningitis (AM) and no meningitis).
results The median age was 24 (IQR 8–69) months. 
There were 32 patients with AM (39%), 23 with PM 
(28%) and 26 with no meningitis (32%). Median CSF 
ferritin was 4.2 ng/mL (IQR 3.0–6.5), 52.9 ng/mL (IQR 
30.7–103 ng/mL) and 2.4 ng/mL (IQR 2–4), respectively. 
CSF ferritin was higher in children with PM compared 
with AM (p<0.001) or no meningitis (p<0.001). There 
was no difference between AM and no meningitis.
Conclusion CSF ferritin may be a useful biomarker to 
discriminate PM in children with clinical symptoms of this 
disease.

InTrOduCTIOn
Purulent meningitis (PM) is an important cause of 
child morbidity and mortality. Early initiation of 
treatment is critical, but establishing a definitive 
diagnosis is difficult.1 2 The gold standard test for 
the diagnosis of PM is bacterial culture of cerebro-
spinal fluid (CSF). However, sensitivity is usually 
low and it requires at least 24–48 hours for defin-
itive results. Presumptive diagnosis is made using 
CSF analysis (cell count and differential, glucose 
and protein, and Gram stains), but accuracy of 
these tests is limited.3 4 CSF is often inconclusive (or 
appears normal) in the more fulminant presenta-
tions of bacterial infections, as well as in more fragile 
population (eg, children with immunosuppression). 
Moreover, in underdeveloped or remote areas CSF 
analysis can take hours or days to be performed. 
A number of studies have evaluated performance 
of classic and new CSF markers of meningitis, 
but diagnosis accuracy for such devastating illness 
remains a concern for paediatricians.3–5

CSF ferritin has been studied as a possible 
meningitis biomarker that can be rapidly and inex-
pensively performed.6–8 Ferritin is an acute phase 
reactant that acutely rises in serum in response to 
infection. If ferritin could be used as a diagnostic 
test for meningitis, commercially available point- 
of- care testing could be used for rapid diagnosis in 

remote areas.9 In this study we aimed to evaluate 
CSF ferritin as a biomarker for the diagnosis of PM 
and tested performance of the cut- off ferritin values 
of commercially available point- of- care tests.

MATerIAlS And MeThOdS
We performed a cross- sectional study in two hospi-
tals in Brazil, Hospital São Lucas da PUCRS and 
Hospital Universitário de Santa Maria, from 2005 
to 2015. Inclusion criteria were children aged 28 
days to 12 years admitted to emergency depart-
ment with clinical suspicion of acute meningitis. 
Exclusion criteria were traumatic lumbar punctures 
(lumbar punctures with CSF containing more than 
400 red cells x 106/L), malignancy, intracranial 
bleed, Guillain- Barré syndrome and mycobacterial 
or fungal infection, and previous use of antibi-
otics. We also excluded patients with screening for 
other sources of infection, with borderline cellular 
values in the CSF who were treated with antibi-
otics but had no clinical evolution compatible with 
meningitis.

Patients were classified into three groups 
according to their diagnosis: PM, aseptic meningitis 
(AM) and no meningitis. The classification as PM 
was: identification of a bacterium in the CSF and/
or presence of leucocyte count >500 x 106/L with 
predominance of neutrophils, protein >100 mg/dL 
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“Double-Lumen Valve-Controlled Intra-Operative
Pyeloplasty Stent (VIPs)”: A New Technology for
Post-Pyeloplasty Stenting – Proof of Concept
Study in a Preclinical Large Animal Model
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Background: Pyeloplasty is a common surgical operation with a high success rate.

However, significant challenges are to be optimized in the design of stenting systems in

order to improve perioperative monitoring of urine drainage and enhance patient and family

comfort through easier post-operative care.

Materials and Methods: In a preliminary study in six pigs, handling, mechanical and

functional features of this stent system were tested. In our main study, six double-lumen

stents (230 mm long each) and 6F/9F external diameter were implanted through the ureteric

walls of six domestic pigs to allow postoperative drainage and monitoring following ureter-

oureterostomy. After a 7-day survival period, monitoring with intravenous antibiotic cover-

age, and pain control, contrast antegrade pyelogram, under valve control, and renal

ultrasonography were conducted and stents explanted and the animals were then euthanized.

Results: The double-lumen valve-controlled stent supported the healing of the neo anasto-

moses and helped to monitor perioperative urine drainage and perianastomotic leakage

accurately. It also guided a well-controlled more informative radiological contrast-

supported imaging before removal of the stents that confirmed the healing of the neo

anastomotic site and no leak formation. The double-lumen system demonstrated high

feasibility regarding its insertion, functionality, and removal capacities. The excellent flex-

ibility of the individual stents allowed exact anatomically controlled implantation.

Conclusion: The double-lumen valve-controlled stent system was studied in a porcine

model, which demonstrated its feasibility. Preclinical experience revealed favorable results

concerning stent implantation, operability and functionality, in the perioperative management

of pyeloplasty or ureteric surgery.

Keywords: pyeloplasty, stent, double lumen, animal model

Introduction
Congenital ureteropelvic junction obstruction (UPJO) necessitates surgical pyelo-

plasty with the construction of a new pyelo-ureteric anastomosis. Since 1949, the

Anderson-Hynes pyeloplasty has been considered the gold standard for the repair of

UPJO. Debate remains over whether to divert urine post-operatively or not although

pyeloplasty is considered as the gold standard for the correction of the UPJO,1 and

it was first described as a stent-less procedure with proven efficacy and a high

success rate which exceeds 95%. Transanastomitic stenting was thought to prevent
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Lab resource: Stem Cell Line

Derivation of a human induced pluripotent stem cell line (QBRIi007-A) from
a patient carrying a homozygous intronic mutation (c.613-7T>G) in the
SLC2A2 gene

Ahmed K. Elsayeda, Maryam Aghadia,b, Sara Al-Khawagab,c, Khalid Hussainc,
Essam M. Abdelalima,b,⁎

a Diabetes Research Center, Qatar Biomedical Research Institute (QBRI), Hamad Bin Khalifa, Doha, Qatar
b College of Health and Life Sciences, Hamad Bin Khalifa University (HBKU), Qatar Foundation, Education City, Doha, Qatar
c Division of Endocrinology, Department of Pediatric Medicine, Sidra Medicine, Qatar

A B S T R A C T

Fanconi Bickel Syndrome (FBS) is an autosomal recessive disease resulting from mutations in the SLC2A2 gene, encoding the GLUT2. FBS patients develop diabetes
mellitus. Using non-integrating Sendai virus, we generated an induced pluripotent stem cell (iPSC) line, QBRIi007-A, carrying the c.613-7 T>G homozygous
mutation in intron 5 of the SLC2A2 gene from a 19-year-old female with FBS and diabetes. The iPSC line was characterized for pluripotency, differentiation potential,
genomic integrity, and genetic identity. This iPSC line provides a useful cell model to understand the role of GLUT2 in the disease development and to discover new
drug candidates.

Resource Table

Unique stem cell line i-
dentifier

QBRIi007-A

Alternative name(s) of
stem cell line

GLUT2 Mut-int iPSCs

Institution Qatar Biomedical research institute (QBRI), Hamad Bin
Khalifa University (HBKU), Qatar Foundation, Doha,
Qatar

Contact information of
distributor

Essam M. Abdelalim (emohamed@hbku.edu.qa)

Type of cell line iPSC
Origin Human
Additional origin info Age: 19 years old

Sex: Female
Ethnicity: Pakistan

Cell source Blood
Clonality Clonal
Method of reprogram-

ming
Integration-free Sendai virus vector contain OCT3/4,
SOX2, c-MYC and KLF4

Genetic modification YES
Type of modification Hereditary
Associated disease Fanconi Bickel Syndrome and diabetes mellitus
Gene/locus Gene: SLC2A2

Locus: 3q26.2
Mutation: c.613-7 T>G: IVS5-7 T>G in intron 5

Method of modification N/A

Name of transgene or r-
esistance

N/A

Inducible/constitutive s-
ystem

N/A

Date archived/stock da-
te

August 2019

Cell line repository/ba-
nk

N/A

Ethical approval Blood samples were obtained from Sidra Medicine hos-
pital with full informed consent. The protocol was
approved by the Institutional Review Board (IRB) of Sidra
Medicine (no. 1702007608) and QBRI (no. 2018-002)

1. Resource utility

Our iPSC line is derived from a patient with FBS and diabetes due to
a homozygous mutation in SLC2A2 gene. This iPSC line provides an in
vitro model for investigating the role of GLUT2 in the pathogenesis of
FBS and diabetes. Also, it can be used to develop new therapies.

2. Resource details

The SLC2A2 gene encodes GLUT2, a low affinity facilitative glucose
transporter, is expressed in pancreatic beta cells, liver, kidney and in-
testine (Thorens et al., 1990). Several SLC2A2 genetic defects and

https://doi.org/10.1016/j.scr.2020.101736
Received 24 December 2019; Received in revised form 31 January 2020; Accepted 10 February 2020

⁎ Corresponding author at: Diabetes Research Center, Qatar Biomedical Research Institute (QBRI), Hamad Bin Khalifa, University (HBKU), Qatar Foundation (QF),
Doha, Qatar.
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Introduction

The presence of obsessions and compulsions with or 
without the obsessive-compulsive disorder (OCD) has 
been observed and suggested in human beings for eons of 
time with considerable impact on human history as well as 
world religions (“religious scrupulosity”) (1-5). Scrupulosity 
focusing on morality was noted in the American Psychiatric 
Association’s Diagnostic and Statistical Manual of Mental 
Disorders (DSM) IV-TR that identified it as a symptom of 
obsessive-compulsive personality disorder (6,7). Medical 
attention on obsessive-compulsive traits and disorder in 
children and adolescents—apart from that found in adults—
gradually began in the 20th century and has continued into 

the 21st century as well (8-11). This discussion considers 
the current understanding of pediatric OCD with special 
focus on its epidemiology, etiology, diagnosis, differential 
diagnosis, co-morbidities, and management (12-15).

Overview

OCD is currently identified by the American Psychiatric 
Association’s Diagnostic and Statistical Manual of Mental 
Disorders, 5th edition (DSM-5) as a condition with 
obsessions (repeating urges or ideas that are irrational, 
intrusive) combined with compulsions (behaviors) 
interfering with the person’s quality of life and often in 
association with other neurodevelopmental or psychiatric 

Review Article

Obsessive-compulsive disorder in children and adolescents: 
epidemiology, diagnosis and management

Ahsan Nazeer1, Finza Latif2, Aisha Mondal2, Muhammad Waqar Azeem3, Donald E. Greydanus4
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Abstract: Obsessive-compulsive disorder (OCD) can be found in about 4% of the general population and 
is characterized by various compulsions and obsessions that interfere with the person’s quality of life from a 
mild to severe degree. The following discussion reflects on current concepts in this condition, including its 
epidemiology and etiologic underpinnings (behavioral, neurological, immunological, gastroenterological, 
as well as genetic). The interplay of PANS and PANDAS are included in this review. In addition, the core 
concepts of OCD diagnosis, differential diagnosis, and co-morbidities are considered. It is stressed that 
the quality of life for persons with pediatric OCD as well as for family members can be quite limited and 
challenged. Thus, principles of management are presented as a guide to improve the quality of life for these 
persons as much as possible. 

Keywords: Obsessions; compulsions; diagnosis; co-morbidities; quality of life; psychological therapy; selective 

serotonin reuptake inhibitors
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A B S T R A C T

This is the protocol for a review and there is no abstract. The objectives are as follows:

1. To assess the efficacy of probiotics for the maintenance of remission in UC.

2. To assess the occurrence of adverse events associated with the use of probiotics for maintaining remission in UC.

1Probiotics for maintenance of remission in ulcerative colitis (Protocol)

Copyright © 2008 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.
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A B S T R A C T

Background

Ulcerative colitis is an inflammatory condition a¢ecting the colon, with an annual incidence of approximately 10 to 20 per 100,000
people. The majority of people with ulcerative colitis can be put into remission, leaving a group who do not respond to first- or second-
line therapies. There is a significant proportion of people who experience adverse e¢ects with current therapies. Consequently, new
alternatives for the treatment of ulcerative colitis are constantly being sought. Probiotics are live microbial feed supplements that
may beneficially a¢ect the host by improving intestinal microbial balance, enhancing gut barrier function and improving local immune
response.

Objectives

To assess the e¢icacy of probiotics compared with placebo or standard medical treatment (5-aminosalicylates, sulphasalazine or
corticosteroids) for the induction of remission in people with active ulcerative colitis.

Search methods

We searched CENTRAL, MEDLINE, Embase, and two other databases on 31 October 2019. We contacted authors of relevant studies and
manufacturers of probiotics regarding ongoing or unpublished trials that may be relevant to the review, and we searched ClinicalTrials.gov.
We also searched references of trials for any additional trials.

Selection criteria

Randomised controlled trials (RCTs) investigating the e¢ectiveness of probiotics compared to standard treatments or placebo in the
induction of remission of active ulcerative colitis. We considered both adults and children, with studies reporting outcomes of clinical,
endoscopic, histologic or surgical remission as defined by study authors

Data collection and analysis

Two review authors independently conducted data extraction and 'Risk of bias' assessment of included studies. We analysed data using
Review Manager 5. We expressed dichotomous and continuous outcomes as risk ratios (RRs) and mean di¢erences (MDs) with 95%
confidence intervals (CIs). We assessed the certainty of the evidence using the GRADE methodology.

Main results

In this review, we included 14 studies (865 randomised participants) that met the inclusion criteria. Twelve of the studies looked at adult
participants and two studies looked at paediatric participants with mild to moderate ulcerative colitis, the average age was between 12.5
and 47.7 years. The studies compared probiotics to placebo, probiotics to 5-ASA and a combination of probiotics plus 5-ASA compared to
5-ASA alone. Seven studies used a single probiotic strain and seven used a mixture of strains. The studies ranged from two weeks to 52
weeks. The risk of bias was high for all except two studies due to allocation concealment, blinding of participants, incomplete reports of
outcome data and selective reporting. This led to GRADE ratings of the evidence ranging from moderate to very low.

Probiotics for induction of remission in ulcerative colitis (Review)
Copyright © 2020 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.
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Antibiotic resistance and virulence patterns
of pathogenic Escherichia coli strains
associated with acute gastroenteritis
among children in Qatar
Nahla O. Eltai1, Asmaa A. Al Thani1,2, Sara H. Al Hadidi1, Khalid Al Ansari3,4 and Hadi M. Yassine1,2*

Abstract

Background: The treatment of Enterobacteriaceae family including diarrheagenic E. coli (DEC) has been increasingly
complicated due to the emergence of resistant strains. Here we report on the phenotypic resistance profiles and
ESBL genotype and virulence profiles of Enteroaggregative E. coli (EAEC) and Enteropathogenic E. coli (EPEC)
isolated from children hospitalized with acute gastroenteritis in Qatar (AGE).

Results: E. coli were isolated and characterized from 76 diarrheagenic stool positive samples, collected from
hospitalized children less than 10 years old. Isolates were tested for antibiotic susceptibility against eighteen
clinically relevant antibiotics using E-test method. Conventional PCR was performed to detect genes encoding ESBL
and virulence factors. Chi-square test was performed to compare the individual antibiotic resistance between EPEC
and EAEC.
A significant percentage (73.7%) of isolates were resistant to at least one antibiotic. Overall, high resistance (70%)
was reported to the first-line antibiotics such as ampicillin, tetracycline (46.4%), and sulfamethoxazole-trimethoprim
(42.9%). Further, 39.5% of the isolates were multidrug resistant (MDR), with 22.4% being ESBL producers. On the
other hand, all isolates were susceptible to carbapenem, fosfomycin, amikacin and colistin. The incidences of
resistance to the 18 antibiotics between EPEC and EAEC were not significantly different by Pearson chi -square test
(P > 0.05). Genetic analysis revealed that 88.23% of ESBL production was bla CTX-M-G1 (bla CTX-M-15, bla CTX-M-3) -
encoded. Several different combinations of virulence markers were observed, however, there was no specific trend
among the isolates apart from absence of the bundle-forming pilus (bfpA) gene, which encodes the type IV
fimbriae in EPEC adherence factor (EAF) plasmid (pEAF), among all EPEC (atypical). 15% of the EAEC strains were
positive for a combination of astA, aap & capU, while 10% were positive for three different combinations. The aap,
aatA, capU and aggR virulence genes showed the highest frequency of 65, 60, 55 and 55% respectively. Others
genes, east, astA, and aai, showed frequencies of 35, 30 and 20% respectively.

(Continued on next page)

© The Author(s). 2020 Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if
changes were made. The images or other third party material in this article are included in the article's Creative Commons
licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons
licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.
The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the
data made available in this article, unless otherwise stated in a credit line to the data.
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Unusual accumulation of a wide array of
antimicrobial resistance mechanisms in a
patient with cytomegalovirus-associated
hemophagocytic lymphohistiocytosis: a
case report
Mohammad Rubayet Hasan1,2*, Manu Somasundaram Sundaram1, Sathyavathi Sundararaju1, Kin-Ming Tsui1,
Mohammed Yousuf Karim1,2, Diane Roscoe1, Omar Imam1, Mohammad A. Janahi1,2, Eva Thomas1,2,
Simon Dobson1,2, Rusung Tan1,2, Patrick Tang1,2 and Andres Perez Lopez1,2

Abstract

Background: Infections with multidrug-resistant organisms (MDRO) pose a serious threat to patients with dysregulated
immunity such as in hemophagocytic lymphohistiocytosis (HLH), but such infections have rarely been comprehensively
characterized. Here, we present a fatal case of HLH secondary to cytomegalovirus (CMV) infection complicated by both
anti-viral drug resistance and sepsis from multiple MDROs including pandrug-resistant superbug bacteria.

Case presentation: A previously healthy, six-year-old boy presented with a 45-day history of fever prior to a diagnosis of
hemophagocytic lymphohistiocytosis and hemorrhagic colitis, both associated with CMV. On hospital admission, the
patient was found to be colonized with multiple, multidrug-resistant (MDR) bacteria including vancomycin-resistant
enterococci (VRE) and carbapenamase-producing organisms (CPO). He eventually developed respiratory, urine and
bloodstream infections with highly drug-resistant, including pandrug-resistant bacteria, which could not be controlled by
antibiotic treatment. Antiviral therapy also failed to contain his CMV infection and the patient succumbed to overwhelming
bacterial and viral infection. Whole genome sequencing (WGS) of the MDR bacteria and metagenomic analysis of his blood
sample revealed an unusual accumulation of a wide range of antimicrobial resistance mechanisms in a single patient,
including antiviral resistance to ganciclovir, and resistance mechanisms to all currently available antibiotics.

Conclusions: The case highlights both the risk of acquiring MDR superbugs and the severity of these infections in
HLH patients.

Keywords: Multidrug-resistant organism, Antiviral resistance, Cytomegalovirus, Hemophagocytic lymphohistiocytosis
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Abstract
Tetralogy of Fallot is considered a prototype congenital heart disease because of its embryological, anatomical, pathophysi-
ological, and management aspects. Current management usually relies on a complete surgical repair that is electively per-
formed between 3 and 6 months of age. With the advances of interventional cardiology especially in the fields of ventricular 
septal defect closure, stent, and pulmonary valve replacement, the question of complete repair of tetralogy of Fallot by inter-
ventional means can be discussed. Tetralogy of Fallot is a complex disease with multiple lesions, all individually amenable 
to transcatheter treatment. In this article, we will review current status of various aspects of tetralogy of Fallot focusing on 
interventional aspects, giving insights of what would be the ideal platform of a fully interventional repair.
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Introduction

Tetralogy of Fallot is considered a prototype congenital 
heart disease because of its embryological, anatomical, 
pathophysiological, and management aspects. Understand-
ing of pathophysiology and management of this disease have 
evolved over decades. Operated tetralogy of Fallot patients 
have become a major group of patients in adult congenital 
heart disease category [1–3]. Clinical spectrum of tetralogy 
of Fallot varying from severe cyanosis and ductus dependent 
pulmonary circulation to older patients with subtle cyanosis. 
Current management usually relies on a complete surgical 
repair that is electively performed between 3 and 6 months 
of age. This timing can be overwhelmed in situation where 
pulmonary blood is not sufficient to provide adequate oxy-
genation. Care of those patients may be more complicated 
requiring a multi-disciplinary approach involving cardiolo-
gists, interventionists, and cardiac surgeons. Patients with 
inadequate pulmonary blood flow usually have to go to pal-
liative approach before being amenable to a complete repair. 
With the advances of interventional cardiology especially 
in the fields of ventricular septal defect closure, stent, and 
pulmonary valve replacement, the question of complete 
repair of tetralogy of Fallot by interventional means can 

be discussed. Tetralogy of Fallot is a complex disease with 
multiple lesions, all individually amenable to transcatheter 
treatment. In this article, we will review current status of 
various aspects of tetralogy of Fallot focusing on interven-
tional aspects, giving insights of what would be the ideal 
platform of a fully interventional repair.

Anatomical Features of Tetralogy of Fallot

Fundamentally, tetralogy of Fallot is a monology as the 
hallmark lesion is a cephalad and anterior displacement of 
the infundibular septum resulting in both ventricular septal 
defect and right ventricular outflow tract obstruction (Fig. 1). 
However, tetralogy of Fallot represents a wide spectrum of 
diseases. There might be varying degree of aortic override 
and condition will be labeled as double outlet right ventri-
cle if there is more than 50% of the aortic valve override to 
the right ventricle [4]. Obstruction to pulmonary flow in 
tetralogy of Fallot is usually sub-valvular but other lesions 
can be present. Pulmonary valve stenosis can rarely be the 
major cause of obstruction especially in infants. All types 
of lesions can be seen here from stenosis of a three leaflet 
valves to hypoplastic annulus with absent leaflets. In addi-
tion, stenosis of the pulmonary arteries can also be seen 
complicating management of those patients.
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Congenital interventional cardiology has changed greatly 
over the past twenty years moving from a predominantly 
diagnostic tool to a therapeutic one. Interventions have 
become more complex and a myriad of imaging platforms 
has evolved to optimize comprehension of 3-D anatomy, 
facilitate precision and decrease radiation exposure. Smaller 
older and more complicated could be the tag line for our spe-
cialty’s development. The scope of procedural collaboration 
with surgeons has led to an atmosphere of co-dependence, 
moving us away from the paternalistic and often dictatorial 
systems of decision making and management of the past. 
This newer way of thinking is evident inside and outside 
the operating and interventional rooms in our clinics and 
multidisciplinary meetings and might be best described as 
hybrid thinking.

It is an exciting time to be involved in the field but rapid 
change brings its own challenges. In this special edition we 
are honored to have some of the greatest minds in congenital 
interventional cardiology share their thoughts on the future 
of our specialty. Rather than focus on specific interventions, 
in the earlier section of the edition we wanted to examine 
the impact of broader cultural and personal influences on 
the field. Culture is a buzz word in larger corporations but 
how is it influencing our field? Do we understand ourselves 
well enough to ensure our decision making for our patients 
is sound, both in the pre-procedural and intra-procedural 
realms? How are we protecting ourselves and our patients 
from increasingly complex interventions and ensuring we 
have appropriate data to reflect on whether we are moving 
in the right direction?

Congenital intervention is recognized by the wider cardi-
ology community as a hotbed of innovation. However, low 
potential sales volumes deter industry from investing the 
money required to turn a brilliant idea into a product on our 
shelf. We need to work with regulators and industry part-
ners to ensure that congenital patients are not disadvantaged 
by this; finding innovative ways to facilitate availability of 
much needed technology. We have excellent articles dealing 
with each of these topics that should be of great interest to 
readers.

In the second part of the edition, we look at more specific 
approaches, some of which have been evolving over decades 
without gaining widespread acceptance such as fetal inter-
ventions and MRI catheterization, and others which have 
evolved more rapidly such as hybrid interventions. We have 
included articles by our surgical colleagues to ensure we 
have a broader viewpoint on the direction of the specialty. 
Precision or personalized medicine is gaining widespread 
traction throughout healthcare but what does it mean for our 
patients, each with unique anatomy that would surely benefit 
from more bespoke devices and interventional approaches. 
Finally, we chose a common congenital defect, tetralogy 
of Fallot and invited renowned interventional and surgical 
commentators to discuss whether a purely interventional 
approach to treat this condition is achievable within the next 
twenty years.

The foundations of our specialty are steeped in problem 
solving and innovation. We hope this special edition outlines 
the challenges and solutions to continuing the tradition of 
providing the best, least invasive anatomically and physi-
ologically corrective therapies for the current and future 
generations of very special patients we treat.

Publisher’s Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.
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B R I E F  R E P O R T

Recurrent sterile abscesses in a case of X-linked neutropenia

Abstract
Cutaneous manifestations are common in monogenic im-
mune disorders, including both infectious and non-infec-
tious etiologies. We report follow-up of a case initially 
published in Pediatric Dermatology in 2001 of a 13-year-old 
boy with a history of inflammatory skin lesions and neu-
tropenia who developed neutrophilic dermatoses precipi-
tated by G-CSF. Whole exome sequencing performed at 
36 years of age revealed a gain-of-function mutation in the 
WAS gene, leading to a diagnosis of X-linked neutropenia. 
This case report provides closure on a decades-long diag-
nostic odyssey and underscores the importance of genetic 
sequencing in patients who present with unusual derma-
tologic findings.

1  | INTRODUC TION

Next-generation sequencing (NGS) is expanding the recognition of 
monogenic immune disorders in clinical medicine. These include 
conditions with severe skin manifestations of unknown etiology. 
Here, we provide an update on a patient previously reported in 
Pediatric Dermatology, who, 19 years after the initial report, has now 
received a genetic diagnosis.1

2  | C A SE REPORT

The patient first presented at 5 years of age, when he was admit-
ted for painful leg swelling and neutropenia. He was treated with IV 
antibiotics, incision and drainage, and the lesion took several weeks 
to heal. The patient was then admitted throughout childhood for re-
current sterile abscesses with protracted healing, often developing 
at sites of prior intravenous catheter insertion or mild tissue injury 
or infection (Figure 1A).

The patient received 3 courses of granulocyte-colony stimulat-
ing factor (G-CSF) during adolescence for neutropenia. However, 
treatment was followed by severe flares of sterile abscesses char-
acterized by fever and multiple exquisitely tender nodules. Biopsy 
demonstrated panniculitis with a primarily neutrophilic infiltrate. 
Special stains and cultures were negative for bacteria, mycobacteria, 
and fungi. The case was reported in Pediatric Dermatology in 2001 

as neutrophilic eruptions triggered by G-CSF, and further treatment 
with G-CSF has been avoided.1

Over the years, he continued experiencing recurrent ster-
ile abscesses without a diagnosis, and at 36 years of age, he was 
re-evaluated, this time using now available NGS. Laboratory studies 
demonstrated chronic severe neutropenia (Table 1). Whole-exome 
sequencing identified a validated pathogenic mutation in the WAS 
gene (NM_000377.2:c.881T>C), which converts isoleucine to thre-
onine (NP_000368.1:p.Ile294Thr) (Figure 1B).2 This confers a gain-
of-function phenotype and leads to the clinical condition X-linked 
neutropenia (XLN). Parental sequencing confirmed carrier status in 
the patient's mother, who has a history of low platelets and low to 
normal neutrophils without infections (Figure 1C). After a range of 
therapeutic trials, his sterile abscesses are now empirically treated 
with a broad-spectrum antibiotic and fluconazole, with or without 
dexamethasone.

3  | DISCUSSION

X-linked neutropenia is caused by activating mutations in the WAS 
gene, leading to enhanced actin polymerization and altered he-
matopoietic cell development and function.3,4 The most promi-
nent laboratory features are neutropenia and monocytopenia.2 
Unlike Wiskott-Aldrich syndrome and X-linked thrombocytope-
nia caused by loss-of-function WAS mutations, patients with XLN 
have mildly low or normal platelet counts without microplatelets.2 
XLN patients may suffer from infections, however, without clear 
correlation between neutrophil count and infection rate.2 This 
discrepancy has been attributed to increased actin dynamics en-
hancing neutrophil migration and activity in tissues, thus compen-
sating for reduced myelopoiesis.5

We report a case of XLN with severe neutropenia, and para-
doxically, recurrent sterile abscesses that flared following treat-
ment with G-CSF. This highlights that XLN patients can suffer 
from neutrophil-mediated inflammatory complications in tissue 
despite a paucity of neutrophils in peripheral blood, and that 
treatments aimed at enhancing neutrophil production and activ-
ity may have detrimental side effects. XLN should be considered 
in patients with sterile abscesses, in particular those with neutro-
penia or monocytopenia. Clinicians should apply NGS in cases of 
severe skin disease where a clinical diagnosis has been elusive and 
a genetic etiology is suspected, irrespective of the patient's age 
and phenotypic presentation.
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Abstract: Renal tumors comprise approximately 7% of all malignant pediatric tumors. This is a 

highly heterogeneous group of tumors, each with its own therapeutic management, outcome, and 

association with germline predispositions. Histopathology is the key in establishing the correct 

diagnosis, and therefore pathologists with expertise in pediatric oncology are needed for dealing 

with these rare tumors. While each tumor shows different histologic features, they do have 

considerable overlap in cell type and histologic pattern, making the diagnosis difficult to establish, 

if based on routine histology alone. To this end, ancillary techniques, such as immunohistochemistry 

and molecular analysis, can be of great importance for the correct diagnosis, resulting in appropriate 

treatment. To use ancillary techniques cost-effectively, we propose a pattern-based approach and 

provide recommendations to aid in deciding which panel of antibodies, supplemented by molecular 

characterization of a subset of genes, are required. 

Keywords: pediatric; oncology; renal tumors; immunohistochemistry; molecular analysis 

 

1. Introduction 

In Europe, each year about 1000 children are diagnosed with a renal tumor, thereby comprising 

approximately 7% of all pediatric malignant tumors. Approximately 90% of pediatric renal tumors 

comprise Wilms tumor (WT), the remainder consisting of clear cell sarcoma of the kidney (CCSK), 

malignant rhabdoid tumor of the kidney (MRTK), renal cell carcinoma (RCC), congenital mesoblastic 

nephroma (CMN), and other rare tumors (Table 1) [1]. They represent a very heterogeneous group, 

which includes a spectrum of tumors from those with low malignant potential (e.g., CMN) to highly 
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Abstract
Severe combined immunodeficiency (SCID) disorders compromise lymphocyte numbers and/or function. One subset of SCID
typically affects T cell and Natural Killer (NK) cell development in tandem (T−B+NK−) due to mutations arising in the genes
encoding the common γ chain or Janus Kinase 3 (JAK3). In rare circumstances, mutations in the JAK3 gene have been reported
to cause atypical SCID that selectively affects T cells (T−B+NK+). Here we describe a case involving a female infant who was
referred to our institution on day nine of life following an abnormal newborn screen result for T−SCID. Immunological assess-
ments revealed a T−B+NK+ phenotype and molecular analyses, including whole exome sequencing, identified compound
heterozygous JAK3 variants (R117C and E658K). Pre-transplant phosflow analyses revealed a persistent IL-7 signaling defect,
based on phospho-STAT5 measurements, only in CD8 but not CD4 T cells. Intriguingly, phospho-STAT5 signals in response to
IL-2 stimulation were not affected in either CD4 or CD8 T cells. The pre-transplant clinical course was unremarkable, and the
patient received a cord-blood stem cell transplant on day 716 of life. Post-transplant monitoring revealed that despite normali-
zation of lymphocyte counts, the CD8 Tcell-restricted IL-7 signaling defect was still evident at day 627 post-transplant (phospho-
STAT5 signal in CD8 T cells was > 60% reduced compared with CD4 T cells). The post-transplant clinical course has also been
complicated by identification of autoimmune responses and likely GVHD-induced ichthyosis. To the best of our knowledge, this
report represents the third case of JAK3-associated atypical SCID reported in the literature.

Keywords JAK3 . Atypical-SCID . IL-7 . IL-7R . pSTAT5 . CD8 Tcells

Introduction

The underlying causes of congenital T cell deficiency are
diverse and themolecular aberrations that underpin this phe-
notype are incompletely understood [1]. One well-known
group of disorders that induce congenital T cell deficiency
is severe combined immunodeficiency (SCID), and the spe-
cific features that currently define typical/classic and
atypical/variant SCID (“leaky” SCID) have been previously
established by the primary immune deficiency treatment
consortium (PIDTC) [2]. Children born with T cell defects
greatly benefit from early diagnosis and treatment, which
usually involves life-saving curative approaches such as a
stem cell transplant or gene therapy, in addition to other crit-
ical therapeutic interventions such as enzyme replacement,
immunoglobulin infusions, stringent antibiotic prophylaxis,
and avoidance of live vaccines [1, 3]. Newborn screening for

Electronic supplementary material The online version of this article
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Editorial

Assessing pulsus paradoxus in severe 
exacerbations of asthma
Roona Aniapravan,1 Colin Powell    2,3

Normal breathing will cause fluctuations 
of left ventricular stroke volume and 
blood pressure due to changes in intratho-
racic pressure during the breathing cycle. 
Pulsus paradoxus is defined as a decrease 
in systolic blood pressure of more than 
10 mm Hg during inspiration. A severe 
exacerbation of asthma, tension pneumo-
thorax or cardiac tamponade can result in 
pulsus paradoxus. We are all taught to 
look for pulsus paradoxus as a measure of 
severity, but we rarely perform this part of 
the examination because it is not easy to 
measure accurately; it is subjective with 
poor inter- rater reliability and is simply 
not practical. Even with a high- fidelity 
electronic stethoscope and audio video 
recording, manually measured pulsus 
paradoxus does not correlate with severity 
of acute asthma in children1 because of 
poor inter- rater reliability.

Pulse oximetry is now routinely used 
in acute medicine. Can this bedside tool 
help us assess the severity of an asthma 
exacerbation? Krishnan S et al have exam-
ined 285 patients with exacerbations of 
their asthma and have assessed the role 
of pulse oximetry in evaluating the pres-
ence of pulsus paradoxus.2 There are a 
number of criticisms of this paper, but it 
should make us refocus on this old sign. 
The research team trained triage nurses in 
the determination of presence of pulsus 
paradoxus. In this study, it was taken as 
qualitatively present if there was regular 
variation in the amplitude of the plethys-
mograph waveform in accordance with 
the breathing cycle of the patient. They 
did not measure the magnitude of it and 
they did not show the inter- rater reli-
ability of the recognition of the sign. The 
treating physicians were not aware of the 
ongoing study, and their clinical decisions 
on treatment and disposition were not 
influenced by the pulsus paradoxus assess-
ment. The primary outcomes were need 
for adjunct medications, supplementary 
ventilation and the need for admission to a 

paediatric high- dependency unit (PHDU) 
or a paediatric intensive care unit (PICU). 
The outcomes were compared with those 
children with pulsus paradoxus on admis-
sion and those with pulsus paradoxus 
after initial inhaled treatment. Those chil-
dren who still had pulsus paradoxus after 
initial treatment were 12 times more likely 
to need extra medication, and nearly six 
times more likely to need supplementary 
ventilation and admission to PICU/PHDU.

This is a novel approach to assessing 
pulsus paradoxus and it looks promising, 
as a way of identifying those children in 
need of escalation of therapy and more 
intensive therapy. Identifying pulsus para-
doxus by the triage nurse could also make 
the initial process of asthma severity assess-
ment at presentation more efficient. There 
are wide confidence limits highlighting 
small numbers in the study, but certainly it 
suggests that pulsus paradoxus, when iden-
tified on pulse oximetry, may well have a 
role as a potential point of care tool. This 
could help assess response to initial treat-
ment in children with moderate to severe 
exacerbations of asthma. It is interesting 
that the researchers looked at the utility 
of the presence of pulsus paradoxus after 
the initial treatment; it is recognised that 
severity assessment after 1 hour of treat-
ment may be a better predictor of the need 
for admission to hospital and PICU than 
on initial assessment at presentation to the 
emergency department (ED).3

The Pleth Variability Index (PVI) is 
the ratio of the calculated difference in 
maximum and minimum amplitudes of 
the plethysmograph waveform and the 
maximum amplitude. The PVI is consid-
ered to be a proxy for pulsus paradoxus. 
In a single- centre prospective study of 117 
children with an exacerbation of asthma, 
48 patients were discharged home, 61 
were admitted to the floor, and eight were 
admitted to the ICU. The median PVI for 
each of these groups was 0.27 (IQR 0.19–
0.39) for discharges, 0.29 (IQR 0.20–
0.44) for patients admitted to the floor 
and 0.56 (IQR 0.35–0.70) for patients 
admitted to the ICU. A Kruskal- Wallis 
test demonstrated a significant difference 
in the PVI between each of the groups 
(p=0.0087). Their conclusions were that 
PVI may be a useful tool in the triage 
of children who present to the ED with 

obstructive airway disease and that the 
oximeter plethysmograph waveform can 
be used as a continuous, objective measure 
of asthma exacerbation and response to 
treatment.4

Asthma severity scores have been devel-
oped and validated for use in research 
and do have a clinical role for assessing 
severity and prediction of need for admis-
sion and escalation of care. There are 36 
asthma severity scores, but there remains 
concern about how well validated these 
scores are, what the changes in the score 
actually mean to the patient clinically and 
which score has the best performance. The 
Paediatric Respiratory Measure score and 
the Acute Asthma Intensity Research Score 
score are perhaps the best at defining the 
severity of an exacerbation and are most 
easy to use.5 The use of accessory muscles, 
presence of wheezing, oxygen require-
ment, air entry, intercostal and subcostal 
recession, inspiratory to expiratory ratio 
and scalene muscle use have all been 
components of these scores. Though there 
are multiple asthma scores, pulsus para-
doxus is not currently used in any score 
to assess the severity of asthma as part of a 
clinical prediction tool.5

We do not have a well- validated asthma 
severity score for the assessment of acute 
asthma and for using to predict the 
outcome of an attack and for research. 
Perhaps the measurement of pulsus para-
doxus can be more reliably assessed by 
plethysmography oximetry either as a PVI 
calculation or something as simple as the 
visual recognition of it on the wave form. 
We need to have further studies to examine 
the intraobserver and interobserver reli-
ability of the recognition of pulsus para-
doxus on the waveform, ability to assess 
the magnitude of pulsus paradoxus, and 
further validation for its role in guiding 
asthma management and for research 
studies. Perhaps adding pulsus paradoxus 
into one of the better validated asthma 
severity scores may well improve the 
validity of the score and become a more 
useful tool for acute asthma research. 
Physiologically, pulsus paradoxus is not a 
dichotomous measure, but it is a contin-
uous measure and incorporating it as such 
in future models might enhance its predic-
tive value. Pulsus paradoxus may also be 
a useful parameter to include the use of 
the scores to assess the severity of asthma, 
need for early escalation of therapy and 
the need for PICU admission.
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2

Abstract (word count 219)

Objective: We compared efficacy and safety of intramuscular to buccal midazolam as first line 

treatment for active seizures in children brought to the Emergency Department.  

Study Design: In a double-blind, double-dummy randomized trial, patients with an active seizure 

lasting more than 5 minutes received blinded treatments on arrival. We employed deferred consent. 

The proportion of patients with cessation of seizure within 5 minutes of drug administration was the 

primary efficacy outcome; proportions needing additional medication to control seizure, duration of 

seizure activity, and side effects were secondary outcomes.   

Results: We enrolled 150 children presenting with active seizure, age range 4.5–167.5 months. 

Cessation of seizure occurred in 61% of the intramuscular and 46%  of the buccal treatment groups, 

(P= 0.07, difference 15.5%, 95% CI for the difference -1.0 to 32.0%). Proportions requiring 

additional anti-seizure treatment were 39% in the intramuscular and 51% in the buccal groups, 

respectively. Mean duration of seizure activity after administration of study medication was 15.9 

minutes (SD 28.7) in the intramuscular and 17.8 minutes (SD 27.5) in the buccal group. One patient 

in the intramuscular group developed respiratory depression and hypotension; there were no side 

effects attributed to investigational treatment  in the buccal group.  

Conclusions: Efficacy and safety of intramuscular midazolam as first line treatment for pediatric 

seizures compare favorably to that of buccal midazolam. 

Key words: seizure; midazolam; buccal; intramuscular; length of stay; cessation of seizure; status 

epilepticus
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The year 2020 started with the emergence of the
2019 novel corona virus (2019-nCoV) as a
threat to the world; shortly afterwards the
World Health Organization (WHO) declared it

a pandemic. Having begun in China, globalization and
travel led its spread all over the globe, overwhelming the
healthcare resources and resulting in high mortality and
morbidity. About 5% of adults, especially those with co-
morbidities, were critically ill and required intensive care
unit (ICU) care [1]. People of all ages were found to be
susceptible but severe illness was rare in children [2].
Most of the experience of critical care management of
pediatric patients with coronavirus disease 2019
(COVID-19) is derived from the  affected children of
present epidemic in China, as well as from the previous
coronaviral outbreaks viz. Severe acute respiratory
syndrome (SARS) and Middle East respiratory syndrome
(MERS). We write this review as a guidance statement for
preparedness and managing children with suspected or
confirmed COVID-19 requiring intensive care in a
resource-limited setting like India.

BURDEN

Global: Till March 26, 2020, a total of 416,686
confirmed cases from 197 countries with 18,589 deaths
have been reported by WHO. China has reported the
maximum cases with a total of 81,869, followed by Italy
with 69,176 cases. However, mortality is more in Italy
with 6,820 (9.9%) deaths followed by China having
3,287 (4%) deaths. The United States of America has
surpassed Spain and Germany over the last few days with
51,914 cases and 673 deaths [3].

Indian scenario: A total of 606 cases with 10 deaths have
been reported from India as on March 26, 2020 as
reported by the WHO. Among these cases, only one child
from Kerala has been tested positive.

EPIDEMIOLOGY

The 2019-nCoV belongs to a group of enveloped
positive-sense RNA viruses in the family, Coronaviridae
with 4 genera viz., alpha, beta, gamma and delta. Human
coronaviruses (HCoV) belong to alpha and beta genus

First reported in China, the 2019 novel coronavirus has been spreading across the globe. Till 26 March, 2020, 416,686 cases have been
diagnosed and 18,589 have died the world over. The coronavirus disease mainly starts with a respiratory illness and about 5-16% require
intensive care management for acute respiratory distress syndrome (ARDS) and multi-organ dysfunction. Children account for about
1-2% of the total cases, and 6% of these fall under severe or critical category requiring pediatric intensive care unit (PICU) care. Diagnosis
involves a combination of clinical and epidemiological features with laboratory confirmation. Preparedness strategies for managing this
pandemic are the need of the hour, and involve setting up cohort ICUs with isolation rooms. Re-allocation of resources in managing this
crisis involves careful planning, halting elective surgeries and training of healthcare workers. Strict adherence to infection control like
personal protective equipment and disinfection is the key to contain the disease transmission. Although many therapies have been tried
in various regions, there is a lack of strong evidence to recommend anti-virals or immunomodulatory drugs.

Keywords: COVID-19, Guideline, Pandemic, SARI, Treatment.
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Novel coronavirus 2019 (2019-nCoV)
infection has been declared a pandemic by
the World Health Organization (WHO). We
elaborated the epidemiology, preparedness of

intensive care units, clinical course, intensive care needs
and complication of patients with Coronavirus disease
(COVID-19) in a previous article [1]. In this write-up, we
will focus on the respiratory manifestations, progression
and intensive care management of respiratory compli-
cations of COVID-19. As we learn more about the 2019-
nCoV (novel coronavirus) and the impact this has had on
the patients and health care workers (HCW) globally, the
focus has shifted to safety of the HCW so that the patients
can be treated appropriately and kept safe. This is based
on the lessons learned from previous epidemics and
mitigating steps to reduce risks to HCW. Most of the
following suggestions are based on expert opinionon
providing safe care in these challenging times.
RESPIRATORY DISEASE DUE TO 2019 NCOV
INFECTION
Clinical Course
The most common presentation is short history of

prodrome with myalgias, malaise, cough and low-grade
fever. As per the case series from China, only 40-70% of
the pediatric patients have fever as an initial presentation
[2-4]. During the second week of illness, progression of
the disease gradually leads to difficulty in breathing.
Reports from China have suggested that it takes an
average of 8 days for the development of dyspnea and 9
days for the onset of pneumonia/pneumonitis [5].

Investigations

CDC does not currently recommend chest radiography
(CXR) or computed tomography (CT) to diagnose
COVID-19 [6]. Viral testing remains the only specific
method of diagnosis and has been discussed in detail in
part-I [1]. Confirmation with the viral test is required,
even if radiologic findings are suggestive of COVID-19
on CXR or CT scan [7].

Differential Diagnosis

The clinical presentation and findings on chest imaging in
COVID-19 are not specific.The clinical presentation of
COVID-19 overlaps with other infections like influenza,
respiratory syncytial virus (RSV), adenovirus, human

The 2019-novel coronavirus predominantly affects the respiratory system with manifestations ranging from upper respiratory symptoms
to full blown acute respiratory distress syndrome (ARDS). It is important to recognize the risk factors, categorize severity and provide early
treatment. Use of high flow devices and non-invasive ventilation has been discouraged due to high chances of aerosol generation. Early
intubation and mechanical ventilation areessential to prevent complications and worsening, especially in resource-limited settings with
very few centers having expertise to manage critical cases. Hydrophobic viral filter in the ventilator circuit minimizes chances of
transmission of virus. Strategies to manage ARDS in COVID-19 include low tidal volume ventilation with liberal sedation-analgesia. At the
same time, prevention of transmission of the virus to healthcare workers is extremely important in the intensive care setting dealing with
severe cases and requiring procedures generating aerosol. We, herein, provide guidance on non-invasive respiratory support, intubation
and management of ARDS in a child with COVID-19.

Keywords: 2019- nCoV, Aerosol generation, ARDS, Management, Pandemic, SARI.
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1 | BACKGROUND

Congenital heart disease (CHD) is the most common congenital anom-

aly and occurs in ~0.8% of all live births. Medical and surgical

advancements over the past 80 years have resulted in markedly

improved survival, and the majority of CHD patients are now surviv-

ing to reach adulthood. The number of adults with CHD (ACHD) in

the United States now exceeds the number of pediatric patients.1 This

changing demographic trend towards adulthood was first recognized

in the early 1970s, and several clinics specializing in ACHD were

developed in the 1980s.2 Over the past 40 years, there has been an

incremental increase in the number of ACHD clinics and specialty cen-

ters, mostly based at large academic medical centers, and often

staffed by both adult and pediatric cardiology specialists. Along with

the rise in the number of ACHD patients, there has been a parallel

increase in the volume and variety of transcatheter interventional pro-

cedures applicable to ACHD patients.

The definition of ACHD can be somewhat arbitrary depending on

the various stakeholders managing CHD patients and the institutional

culture and expertise. Most agree that age 18 years is the typical cut-

off that separates pediatric from adult patients. However, some Chil-

dren's hospitals will accept CHD patients as old as 26 years or even

Received: 20 March 2020 Accepted: 23 March 2020

DOI: 10.1002/ccd.28885
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older, especially if they have been cared for all of their lives in the

same institution. Often, during the college age years (18–22 years),

patients and their parents may prefer continued care with their pedi-

atric cardiologist. Meanwhile, there are also adult cardiologists and

hospitals willing to manage late adolescent CHD patients, especially

those with adult weight ranges and those with comorbidities such as

diabetes, hypertension and dyslipidemia. Issues of contraception,

pregnancy planning and pregnancy management in young women

with ACHD require special consideration and teams experienced in

this area of ACHD, be they pediatric or adult specialists, are best

suited to care for these patients. Models of “expert ACHD centers”

that exist currently vary widely from collaboration between a free-

standing children's hospital that collaborates with a partner adult hos-

pital/s, to a children's hospital embedded within an adult medical cen-

ter to adult hospitals with no affiliation with a Children's hospital but

that have collaborative arrangements with pediatric cardiologists.

While diversity of ACHD centers exists, it is clear that a team

approach involving both pediatric and adult CHD experts and

multispecialty collaborators is optimal for the best care of ACHD

patients from adolescence through older adulthood.

The rapid rise in the number and complexity of transcatheter

interventional procedures performed in this population has prompted

the publication of consensus recommendations from stakeholder

organizations regarding the delivery of ACHD interventional care,

including recommendations within the ACC/AHA guidelines explicitly

stating that interventional procedures should be performed at

regional ACHD centers by qualified specialists with training and

experience in ACHD interventional care and in laboratories with

appropriate staffing and experience to fulfill this task.3 The Adult Con-

genital Heart Association (ACHA) was founded as a national organiza-

tion in the United States that includes patients and medical

professionals and helps educate and empower ACHD patients and

their families. In 2014, the ACHA developed an ACHD center accredi-

tation process that includes a comprehensive list of staffing and care

process requirements (https://www.achaheart.org/provider-support/

accreditation-program/). The ACHA's accreditation steering commit-

tee attempted to establish certain well-defined quality measures for

the delivery of ACHD care in the United States. This accreditation

program has become a cornerstone for ensuring that comprehensive

care centers for ACHD meet prespecified acceptable thresholds,

including recommendations for the delivery of transcatheter interven-

tional care. The ACHA Comprehensive Care Center requirements

state that ACHD interventions should be performed by trained and

experienced specialists at centers with adequate facilities and exper-

tise to deliver such care. The availability of around the clock interven-

tional and surgical coverage is critical, as is the participation of the

ACHD team in the periprocedural care as well as long-term anticipa-

tory planning of these patients.

Specialized training in ACHD has taken place at pioneering ACHD

programs in the United States for over three decades. The early train-

ing programs did not include a uniform curriculum but relied on the

age-old technique of a master clinician accepting to tutor and train

willing apprentices who would then go on to establish grow new

and established ACHD programs. These specialists came from both

adult and pediatric cardiology backgrounds, hence, the majority of

established ACHD programs in the United States currently include

adult and pediatric cardiac specialists working collaboratively.

Interventional ACHD procedures are currently performed by both

pediatric and adult specialists at pediatric, adult, and combined hospi-

tal settings.4 ACHD was certified as a unique sub-specialty by the

American Board of Medical Specialties in 2012 and the American

Board of Internal Medicine instituted a certifying examination that,

thus far, has been given in 2015 and 2017; there are now over

300 physicians from pediatric and adult cardiology backgrounds certi-

fied as ACHD specialists in the United States. The Accreditation

Council for Graduate Medical Education (ACGME) now certifies

ACHD training programs for a 2-year fellowship in ACHD that can be

offered after successful completion of fellowship training in adult or

pediatric cardiology. Within the 2-year ACHD fellowship curriculum is

a requirement for a minimum of 2 months of catheterization training

and there are an additional 6 months that can be utilized for research

and/or elective rotations.

In recognition of the need for specific recommendations

regarding interventional training, an expert consensus statement

from the Society for Cardiovascular Angiography and Interventions

(SCAI) was published in 2010.5,6 The authors appropriately

highlighted that “training needs to be aligned with the goals and pri-

orities of a “basic” or “advanced” level; moreover the training should

be categorized into either “acquired” or “congenital” interventional

cardiology. Moreover, the experts concluded that fellowship train-

ing in structural and congenital interventions is but “a foundation

for a lifetime of learning and maturation, and very few trainees will

master more than either the basics of a very select number of com-

plex procedures during a 1- or even 2-year program.” The experts

recommended a minimum fellowship duration of one year but

strongly encouraged ongoing mentorship and continued learning

thereafter. This consensus document also highlighted the impor-

tance of integrated multidisciplinary care in partnership with

established centers of excellence in ACHD. An additional expert

consensus document from SCAI was published in 2014 focusing on

interventional training in pediatric (and congenital) interventional

cardiology.7 This document was not specific to ACHD and was pri-

marily focused on pediatric interventional training. The experts pro-

posed case numbers of specific procedures and encouraged the

utilization of a performance evaluation tool for ongoing trainee

assessment. The duration of training can vary but the experts rec-

ommended at least 250 total cases be performed, 150 of which

should be interventional procedures. ACHD-specific case numbers

and case types were not stated.

2 | METHODOLOGY

Multidisciplinary stakeholders from the interventional and ACHD

communities were invited to attend a roundtable meeting organized

by SCAI at the 2018 SCAI Scientific Sessions. Attendees included

2 ABOULHOSN ET AL.
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1 |  INTRODUCTION

The forkhead box A (FOXA) transcription factor plays an 
important role in multiple stages of life, from early develop-
ment to endoderm formation, regulation of genes involved in 
growth and proliferation, fertility, organogenesis and differ-
entiation, metabolism, homeostasis, and the immune system 
(Friedman & Kaestner, 2006; Kaestner, 2010; Kelleher et 
al., 2017). FOXA2 expression occurs in the primitive streak 
and in the node of the embryo, which are both crucial for 
gastrulation. FOXA2 expression is also active in the anterior 
axial mesoderm, definitive endoderm formation, as well as 

ectoderm-derived neural tissues and endoderm-derived tis-
sues (pancreas, liver, thyroid, prostate, and lung) in early de-
velopment and adulthood (Besnard, Wert, Hull, & Whitsett, 
2004; Friedman & Kaestner, 2006; Kaestner, 2000).

β-cell-specific FOXA2-knockout mice exhibit severe 
hyperinsulinemic hypoglycemia and hypoglucagonemia 
phenotype due to an increased insulin to glucagon ratio 
(3–4 fold), and die shortly after birth due to inhibition of 
notochord and endoderm formation (Gao et al., 2010; Lantz 
et al., 2004; Sund et al., 2001). The phenotypic outcome is 
likely due to the role that FOXA2 plays in regulating the 
expression of genes in pancreatic β-cells that are import-
ant in glucose sensing and insulin secretion, including 
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Abstract
Background: There are few reports describing the proximal deletions of the short 
arm of chromosome 20, making it difficult to predict the likely consequences of 
these deletions. Most previously reported cases have described the association of 
20p11.2 deletions with Alagille syndrome, while there are others that include phe-
notypes such as panhypopituitarism, craniofacial dysmorphism, polysplenia, autism, 
and Hirschsprung disease.
Methods: Molecular karyotyping, cytogenetics, and DNA sequencing were under-
taken in a child to study the genetic basis of a complex phenotype consisting of cranio-
facial dysmorphism, ocular abnormalities, ectopic inguinal testes, polysplenia, growth 
hormone deficiency, central hypothyroidism, and gastrointestinal system anomalies.
Results: We report the smallest described de novo proximal 20p11.2 deletion, which 
deletes only the FOXA2 leading to the above complex phenotype.
Conclusions: Haploinsufficiency of the FOXA2 only gene is associated with a mul-
tisystem disorder.
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A B  S T R A C  T

Background: Studies  on the  etiology  of  respiratory  infections  among children in Qatar and surrounding
countries  are  limited.
Objectives: To describe  the  prevalence  and seasonality  of  RSV, influenza, and other respiratory  pathogens
among children in Qatar.
Methods: We retrospectively  collected and analyzed data  of  33,404  children (<15  years) presented with
influenza-like  illness  from  2012  to 2017.
Results: At  least  one  respiratory  pathogen was  detected in 26,138  (78%) of  patients.  Together, human
rhinoviruses  (HRV), respiratory  syncytial  virus  (RSV), and influenza  viruses  comprised nearly  two-thirds
of  all  cases, affecting 24%, 19.7%, and 18.5%, respectively.  A prevalence  of  5-10%  was  recorded for
adenovirus, parainfluenza  viruses  (PIVs), human bocavirus  (HboV), and human coronaviruses  (HCoVs).
Human metapneumovirus  (HMPV), enteroviruses, M. pneumonia, and parechovirus  had prevalences
below 5%.  While  RSV, influenza, and HMPV  exhibited strong seasonal  activity  in the  winter, HRV  was
active  during low RSV  and influenza  circulation.  The  burden of  RSV  exceeds  that  of  influenza  among
young age  groups, whereas  influenza  correlated positively  with age.  Further, HRV, adenovirus, influenza,
and RSV  infection rates  varied significantly  between male  and females.
Conclusion: This  comprehensive  multi-year study  provides  insights  into the  etiology  of  ILI  among
children in Qatar, which represents  the  Gulf  region.  Our results  reinforce  the  significance  of  active
surveillance  of  respiratory  pathogens  to improve  infection prevention and control  strategies, particularly
among children.
© 2020 The  Author(s).  Published by  Elsevier Ltd on behalf  of  International  Society  for Infectious  Diseases.
This  is  an open access  article  under the  CC  BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-

nd/4.0/).

1. Introduction

Acute  Respiratory  infections  (ARIs) are  the  world's  most
common illnesses,  causing a  persistent  public  health concern in
both developed and developing countries  (Monto,  2002;  World
Health Organization,  2004).  Respiratory  infections  are  easily
transmitted among individuals  resulting in high morbidity  and
mortality  rates  particularly  in children and the  elderly  (Goldstein
et  al., 2015;  Walsh and Falsey, 2012;  Bednarska  et  al., 2015).
According to the  WHO,  respiratory  infections  were  responsible  for
about  a  million deaths  in children younger than four years  old
during 2017  (World Health Organization (WHO),  2017).
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S troke is the second leading cause of death worldwide and
amongthemostcommondebilitatingdiseases.Overall, 70%
of strokes are ischemic and carry a high long-term recur-

rence risk.1,2 Ischemic stroke is a heterogeneous disorder because
numerous mechanisms produce vascular occlusion and infarction.
Cryptogenic ischemic stroke (CIS), the term used when no caus-
ative mechanism has been identified, accounted for 40% of all
ischemic strokes a half-century ago; however, with diagnostic ad-
vances, especially imaging, the proportion has declined to 15% to
30%.3,4 Cryptogenic ischemic stroke occurs more frequently in
youngandmiddle-agedpatients (<60yearsold)whohave fewer risk
factors for atherosclerotic disease.3,4 Themost frequent pattern of
CIS is a nonlacunar infarct (superficial, large, deep, or combined
superficial and deep).5

As a diagnosis of exclusion, rendered when adequate workup
has failed to identify a defined causative mechanism of stroke, CIS
is a conceptual entity that requires continuous curation and prun-
ing.When scientific advances unveil new causativemechanisms of
stroke, patients with those conditions should no longer be charac-
terized as cryptogenic but rather placed in the appropriate defined
causation category. The most common, broad, defined categories
are large artery atherosclerosis, cardioembolism, small vessel dis-
ease, and other causes. Three detailed classification systems to as-

sign patients among these categories have gained wide accep-
tance: (1) Trial of Org 10172 in Acute Stroke Treatment (TOAST); (2)
CausativeClassificationofStroke(CCS);and(3)atherosclerosis, small
vessel, cardioembolism, and other dissection (ASCOD).6-9 Also in-
fluentialhasbeentheembolic strokeofundeterminedsource (ESUS)
construct for the preliminary classification of patients.4

Themost frequent advance requiring alteration in cryptogenic
stroke classification is recognition of new, uncommon causative
mechanisms that fall within the motley supraordinate category
termed other. Examples of newly recognized or more easily diag-
nosed causative mechanisms since the first promulgation of for-
mal causative classification systems in 19936 include cerebral auto-
somal dominant arteriopathy with subcortical infarcts and
leukoencephalopathy and reversible cerebral vasoconstriction
syndrome.10,11 Incorporationof theseuncommonentities intodiag-
nostic frameworksof causativemechanisms is straightforward; they
becomeadditionalmembersof the categoryof other defined caus-
ative mechanisms of stroke. A less frequent and more challenging
developmentmandating alteration to CIS classification is a change
in status of a component entity within a defined category, such as
cardioembolic stroke.When large-scale studies demonstrate apar-
ticular cardioembolicmechanism ismore likely tobeagenuinecause
of stroke than was understood when classification systems were

IMPORTANCE Recent epidemiologic and therapeutic advances have transformed
understanding of the role of and therapeutic approach to patent foramen ovale (PFO) in
ischemic stroke. Patent foramen ovale is likely responsible for approximately 5% of all
ischemic strokes and 10% of those occurring in young andmiddle-aged adults.

OBSERVATIONS Randomized clinical trials have demonstrated that, to prevent recurrent
ischemic stroke in patients with PFO and an otherwise-cryptogenic index ischemic stroke,
PFO closure is superior to antiplatelet medical therapy alone; these trials have provided some
evidence that, amongmedical therapy options, anticoagulants may bemore effective than
antiplatelet agents.

CONCLUSIONS AND RELEVANCE These new data indicate a need to update classification
schemes of causative mechanisms in stroke, developed in an era in which an association
between PFO and stroke was viewed as uncertain. We propose a revised general
nomenclature and classification framework for PFO-associated stroke and detailed revisions
for the 3major stroke subtyping algorithms in wide use.
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An Orbital Abscess Secondary to Intraoral Impalement

Graeme Ewan Glass, PhD, FRCS(Plast),�y Pedro Mattar Neri, MD,�y

Faisal Abdulkader, MSc, FRCS(ORL-HNS),�y and Karen Bradshaw, MRCP, FRCRyz

Abstract: Penetrating orbital trauma in the pediatric population is
rare. Even more unusual is a secondary orbital infection following
penetrating trauma. Here we present a highly unusual case of fulmi-
nant facial cellulitis with an orbital abscess in an otherwise healthy 3-
year-old boy following a penetrating injury to the orbit froma point of
entry on the gingiva-buccal sulcus, sustained during a fall while
carrying awooden lollipop stick. Examination of the retina revealed a
focal injury at the inferior pole of the globe. The organisms cultured
frompus sampled from the abscess and from the discharging intraoral
wound revealed the same oral commensals while theMRI revealed a
track in continuity with the orbital collection.

Key Words: Atopobium parvulum, Granulicatella adiacens,

intraoral impalement, orbitotomy, periorbital abscess, periorbital

cellulitis

(J Craniofac Surg 2020;31: 1111–1113)

P enetrating orbital trauma in the pediatric population is rare.
Even less common is a post-traumatic subperiosteal abscess

within the orbital cavity. Severe orbital infections risk permanent
damage to the adjacent globe andmay even be life threatening.1–3 As
a high index of suspicion and appropriate radiological investigations
are needed to make such a diagnosis, these patients typically present
with facial and periorbital cellulitis but fail to improve on antibiotic
therapy alone. The following clinical study documents a recent,
highly unusual case. The case highlights the potential for low velocity
penetrating trauma to result in a vision-threatening infection in the
pediatric population. The case further demonstrates the invaluable
contribution that prompt, definitive radiological investigation and
surgical intervention made in achieving a satisfactory outcome.

CLINICAL REPORT
A 3-year-old boy with a history of an ectopic kidney and short
stature receiving growth hormone supplementation presented to the
emergency room with a 36 hours history of fever, left periorbital

swelling and a laceration to the left gingiva-buccal sulcus (Fig. 1A).
The only relevant history was of a fall while sucking on a lollipop.
On examination by an emergency physician the small intraoral
laceration and recent fall was thought to be incidental to the fever
and a diagnosis of pre-septal cellulitis was made. An ophthalmology
consult was conducted which was revealed chemosis only and, as
his core temperature was recorded at 38.68C, he was admitted for
observation and intravenous antibiotics (clindamycin and ceftriax-
one). Twelve hours later he was septic with a core temperature of
398C. The facial swelling was notably worse and he exhibited
proptosis (Fig. 1B). An ultrasound was requested which did not
identify a facial collection. Overnight, his temperature increased to
39.88C and the facial swelling continued to worsen. A diagnosis of
periorbital necrotizing fasciitis was considered and an MRI scan,
including turbo-spin echo diffusion weighted sequences was per-
formed under general anesthetic. These studies confirmed the pres-
ence of an intra-orbital abscess tracking along the infero-medial
quadrant of the orbital wall with evidence of tracking into the facial
soft tissues inferiorly (Fig. 2A-D). The patientwas taken immediately
to the operating room.The penetrating intraoralwoundwas identified
and microbiological samples were taken from pus expressing from
thewound (Fig. 3A). The orbitwas accessedusinga transconjunctival
approach. Entry into the orbit wasmet with the release of copious pus
(Fig. 3B). Microbiological samples of the intraorbital pus were taken
and a thorough washout was performed. The transconjunctival
opening was closed. Intra-operative slit lamp examination revealed
commotio retinae in the infero-temporal quadrant of the left eye but
without puncture. The patient was returned to the ward and the
antibiotics continued for a further week. Microbiological culture
and sensitivity analysis revealed the presence of Granulicatella
adiacens and Atopobium parvulum. After surgery, the symptoms
of sepsis resolved and the swelling slowly settled. He was discharged
7 days following surgery. Out-patient follow up one week later
confirmed the resolution of the infection.

DISCUSSION
The abscess identified in this case was a well circumscribed
collection between the infero-medial wall of the orbit and the
periorbita with moderate displacement of globe laterally and mild
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Abstract

Background: Polymer-based bioresorbable scaffolds (PBBS) have been assessed for

coronary revascularization with mixed outcomes. Few studies have targeted

pediatric-specific scaffolds. We sought to assess safety, efficacy, and short-term per-

formance of a dedicated drug-free PBBS pediatric scaffold compared to a standard

low-profile bare metal stent (BMS) in central and peripheral arteries of weaned

piglets.

Methods: Forty-two devices (22 Elixir poly-L-lactic-acid-based pediatric bio-

resorbable scaffolds [BRS] [6 × 18 mm] and 20 control BMS Cook Formula

418 [6 × 20 mm]) were implanted in the descending aorta and pulmonary arteries

(PAs) of 14 female Yucatan piglets. Quantitative measurements were collected on

the day of device deployment and 30 and 90 days postimplantation to compare

device patency and integrity.

Results: The BRS has a comparable safety profile to the BMS in the acute setting.

Late lumen loss (LLL) and percent diameter stenosis (%DS) were not significantly dif-

ferent between BRS and BMS in the PA at 30 days. LLL and %DS were greater for

BRS versus BMS in the aorta at 30 days postimplantation (LLL difference: 0.96

± 0.26; %DS difference: 16.15 ± 4.51; p < .05). At 90 days, %DS in the aortic BRS

was less, and PA BRS LLL was also less than BMS. Histomorphometric data showed

greater intimal proliferation and area stenosis in the BRS at all time points and in all

vessels.

Conclusions: A dedicated PBBS pediatric BRS has a favorable safety profile in the

acute/subacute setting and demonstrates characteristics that are consistent with

adult BRSs.

K E YWORD S

bioabsorbable devices/polymers, stent bioabsorbable, pediatric intervention, congenital heart

disease, pediatrics, bare metal stent
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A R T I C L E I N F O
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A B S T R A C T

Background: The primary objective was to determine if there is a relationship between English
language performance and graduating grade point average (GPA) in pharmacy students with
English as a second language (ESL).
Methods: Students graduating from a four-year pharmacy program in 2016–2018 were invited to
participate in the study. We compared pharmacy students' pre-admission ESL scores to their
cumulative GPA at graduation in each of the three graduating cohorts and also determined if
these results held true for both genders. Correlation of GPA to individual mathematics, chemistry,
and Chinese language scores were used as points of reference to compare the degree of corre-
lation.
Results: There were 148 students screened for the study with 31 students not meeting the in-
clusion criteria and four students declining to participate. Statistical analyses show an overall
weak correlation. There was a statistically significant stronger correlation between pre-admission
ESL scores and cumulative graduating GPA (r = 0.273) as compared to the correlation of GPA
with mathematics (r = 0.187), chemistry (r = 0.181), or Chinese language scores (r = 0.059).
The results did not change when the study population was separated by gender as English score
still had the strongest correlation as compared to the other subjects.
Conclusion: This study provides evidence that English language scores correlate more strongly
with academic performance than mathematics, chemistry, or Chinese language scores in ESL
pharmacy students. Also, this English language correlation is stronger for females than males.

Introduction

The diversity of students admitted into healthcare education programs and the international adoption of curriculums delivered
predominantly in English are likely increasing alongside globalization.1 English language skills difficulty has been identified as a
main concern for English as a second language (ESL) students in a healthcare program.2 Academic success is considered a strong
indicator of postgraduate achievement.3

It is important to identify what attributes are predictors of student success when designing admission criteria for a program to

https://doi.org/10.1016/j.cptl.2019.12.029
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Purpose: Communication skills education is still relatively new in some non-Western

countries. Further, most evaluation research on communication skills education examines

only short-term results. In our communication skills program in Qatar, we aimed to: 1) assess

the impact of the communication skills course on participant skills application; 2) assess the

length of time since course completion associated with participant skills application; and 3)

assess participant gender or clinical position associated with participant skills application.

Methods: Seven hundred and thirty-eight physicians completed a seven-module commu-

nication skills course. Participants reflected on what they learned in the course and how the

course had impacted their behavior through a nine-item online survey that included a four-

item Communication Workshop Impact Scale (CWIS), three open questions, and two demo-

graphic questions. To assess the effect of time since workshop on outcomes, we stratified the

respondents into five groups based on how long ago they had completed the course.

Results: Three hundred and thirty-two physicians completed the survey. Participants

reported agreement with the items on the CWIS: X=4.45 (range 1–5; SD=0.70). When

asked which skill(s) they had been able to implement in their clinical practice, 235 gave

a specific response, either a specific communication skill (eg, ask open questions), a higher-

order category of skills (eg, questioning skills), or the name of one of the seven modules of

the course. Only 28 participants listed the name of a skill or module name that they had not

been able to implement. There was no evidence of difference in CWIS score based on time

since course completion. There was no gender difference; however, residents had signifi-

cantly lower CWIS scores than fellows (4.70 vs. 4.29, p<0.05).

Conclusion: Participants reported agreement with response items about the impact of the course

on their skills application. Participant gender did not play a significant role, but residents had lower

scores than did fellows. Furthermore, most physicians (92%) were able to name something specific

that they had learned from the course and were currently implementing in their practice. Positive

outcomes of the course did not seem to diminish over time. Future research should identify whether

observable communication behavior matches the self-reported behavior.

Keywords: communication skills training, medical education, physician–patient

communication

Introduction
Patient-centered communication in healthcare is important to improving patient

outcomes, ensuring patient safety, and increasing the quality of healthcare

internationally.1–3 However, substantial research shows that communication in

healthcare settings is often suboptimal (eg,4). Patients’ misunderstandings, non-

adherence, and dissatisfaction, as well as medical errors and malpractice suits, are

often linked to poor communication.5–7
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Pilot JDM CTP study

5

Abstract
Objectives: To determine the feasibility of comparing the Childhood Arthritis and Rheumatology 
Research Alliance (CARRA) consensus treatment plans (CTPs) in treating new-onset, moderate 
juvenile dermatomyositis (JDM) using the CARRA registry, and to establish appropriate analytic 
methods to control for confounding by indication and missing data.
Methods: A pilot cohort of 39 JDM patients from the CARRA registry was studied. Patients were 
assigned by the treating physician, considering patient/family preferences, to one of three CTPs: 
methotrexate and prednisone (MP), intravenous methylprednisolone, methotrexate and 
prednisone (MMP) or intravenous methylprednisolone, methotrexate, prednisone and 
intravenous immunoglobulin (MMPI) .The primary outcome was the proportion of patients 
achieving moderate improvement at 6 months under each CTP. Statistical methods including 
multiple imputation and inverse probability of treatment weighting were used to handle missing 
data and confounding by indication.
Results: Patients received MP (n=13), MMP (n=18) and MMPI (n=8). Patients in all CTPs had 
significant improvement in disease activity. Of the 36 patients who remained in the pilot study at 6 
months, 16 (44%) of them successfully achieved moderate improvement at 6 months (6/13, 46% 
for MP; 7/15, 47% for MMP; 3/8, 38% for MMPI).After correcting for confounding there were no 
statistically significant pairwise differences between the CTPs (p = 0.328-0.88).
Conclusion: We gained valuable experience and insight from the pilot study to guide the design 
and analysis of comparative effectiveness studies using the CARRA registry CTP approach. Our 
analytical methods can be adopted for future comparative effectiveness studies and applied to 
other rare disease observational studies.
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Abstract 

We present here a case of a patient post tabularized incised plate urethroplasty for distal hypospadias 

without chordee who developed urethral stenosis and acquired curvature along the territory of the 

incised plate necessitating a redo surgery. The histological analysis of the incised urethral plate 

revealed absence of smooth muscles, vessels and elastin fibers within the area of the incised plate 

which could explain the poor compliance of this segment and the development of the curvature. To 

our knowledge, this case is the first in humans displaying the long-term histological findings of 

healing post tabularized incised plate urethroplasty.  
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Abstract: 

Purpose: Vagus nerve stimulation (VNS) is an effective adjunctive therapy for drug-resistant 

epilepsy (DRE). Nevertheless, information is lacking regarding stimulation parameters 

optimization to improve efficacy. Our study examines the safety and efficacy of rapid duty cycle 

(RDC) VNS (off time ≤1.1 minute keeping duty cycle <50%) in pediatric cohort with intractable 

epilepsy.  

Methods: Retrospective chart review of 50 patients (1-17 years) with drug-resistant epilepsy 

treated with VNS between 2010 and 2015 at a single pediatric epilepsy center. Safety and 

tolerability data were aggregated across all patient visits to determine frequency of adverse 

events between differing duty cycles. We also compared seizure reduction rates (SRRs) for each 

patient at (1) last regular duty cycle visit, (2) first rapid duty cycle visit, and (3) last recorded 

rapid duty cycle visit.  

Results: RDC was well tolerated, with no adverse events reported in 96.6% of patient 

encounters. At the last visit prior to switching to RDC 45.5% of patients were showing response 

to VNS (SRRs ≥ 50%). This increased to 77.3% after switching to RDC and remained at 77.4% 

at the last RDC visit. Fifteen patients (34.1%) became responders to VNS after switching to 

rapid cycling, another 19 (43.2%) maintained their response with mostly improved SRRs. In only 

a few instances, responders became non-responders after switching to RDC.  

Conclusions: RDC VNS is probably safe and well tolerated. It may also be more efficacious 

than regular cycling VNS in some patients. This study highlights the necessity of prospective, 

long-term, double-blinded studies for understanding the advantages of this VNS modality. 
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Abstract
The formation of the World Federation of Associations of Pediatric Surgery (WOFAPS) was an important unifying force 
in the emergence of pediatric surgery as a distinct specialty. Beginning with the formation of several national societies in 
the early ‘60s, an early, multinational effort was created. This was in large part fostered by the International Pediatric Asso-
ciation (IPA), which lent logistical support from the medical pediatric community to the pediatric surgeons. In 2001, the 
mission of the Federation was formalized to focus on the development and education of surgeons serving children, in all 
parts of the world. This was articulated in the famous Kyoto Declaration of Pediatric Surgery: “Every infant and child who 
suffers from an illness or disease has the right to be treated in an environment devoted to their care by a pediatric medical 
or surgical specialist”. This vision was unique at the time and foreshadowed the major increase in advocacy activity which 
has emerged in recent years. While the mission has evolved with time, the present organization continues to hold true to the 
guiding principles of the original founders and seeks to improve the quality of “Surgical Care for the child, no matter where 
they live”. Education and collaboration across borders underpins the organization’s endeavors.

Keywords Global surgery · Low and middle-income countries · Kyoto declaration of pediatric surgery · Teaching 
collaboration

Introduction

This article will present many historical details that have 
been drawn from lectures given by Professor Jose (Pepe) 
Boix-Ochoa over the years. The goal of these lectures, and 
this article, is to create awareness of both the challenges 
and successes incurred along the WOFAPS journey so that 
today’s pediatric surgeons can incorporate this knowledge 
of the “past to build the present to ensure the future” as 
articulated by Pepe.

Today’s WOFAPS has much to be proud of and the 
achievements are the result of efforts by many prominent 
pediatric surgeons. The journey began in early 1950 and 
60s. Although the development of pediatric surgery as a 
distinct specialty was slow in its acceptance, the concept 
gained awareness when surgeons caring for children in 

developed countries like England, US, Canada, France, 
Argentina, Brazil, Australia and Japan recognized the need 
for a national organization as a forum for advancing the 
quality of pediatric surgical care. These national associa-
tions fostered development through debate and discussion 
of individual experiences inclusive of successes and chal-
lenges with like-minded surgeons, dealing with the unique 
needs of the pediatric patient. Unfortunately, in the rest of 
the world, the surgical care of children was still under the 
helm of adult surgeons, who had varying types of relation-
ships with the corresponding pediatric medical community 
within that region. There was no international pediatric sur-
gical organization, and consequently no unifying voice to 
develop international and universal educational and scien-
tific guidelines for the surgical care of children at this time.

The founding of WOFAPS

In 1963 at the Paris Congress of the French Association, 
Prof. Pellerin (Hopital des Enfant, Paris) proposed the crea-
tion of the International Union of Pediatric Surgeons (IUPS) 
to provide support for pediatric surgeons in developing 
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Summary
Background: Upper gastrointestinal bleeding is a common medical emergency as-
sociated with substantial mortality. Tranexamic acid may be effective for reducing 
mortality in upper gastrointestinal bleeding.
Aim: To examine the effects of tranexamic acid in upper gastrointestinal bleeding by 
systematic review and meta-analysis.
Methods: We searched PubMed, EMBASE, CINAHL, the Cochrane Central Register 
of Controlled Trials (CENTRAL) and other relevant websites for randomised con-
trolled trials investigating the effect of tranexamic acid published from inception to 
December 10, 2019. The primary outcome of interest was mortality. Estimates of 
effect were pooled with a random effects model. Quality of evidence was assessed 
using the Grading of Recommendations, Assessment, Development, and Evaluations 
(GRADE) approach.
Results: The search identified 1572 citations. Eleven trials comprising 2076 patients 
were eligible for inclusion. Of these, 10 trials (2013 patients) compared tranexamic 
acid with placebo. Risk of death was significantly reduced in patients who received 
tranexamic acid compared with those who received placebo (RR 0.59, 95% CI 0.43-
0.82, P = 0.001) with no significant heterogeneity noted among studies (I2 = 0%, 
P = 0.81). The GRADE assessment rated the quality of the evidence for mortality 
as moderate due to risk of bias. There were no statistically significant differences 
between tranexamic acid and placebo for the prevention of re-bleeding, need for 
surgical interventions, need for blood transfusions or frequency of thromboembolic 
events.
Conclusions: Moderate-quality evidence shows that tranexamic acid is superior to 
placebo for the reduction in mortality in patients with upper gastrointestinal bleed-
ing. While our findings lend further support to the use of tranexamic acid for treat-
ing patients with upper gastrointestinal bleeding, additional higher-quality trials are 
needed.



210

Brook et al., Sci. Transl. Med. 12, eaax4517 (2020)     6 May 2020

S C I E N C E  T R A N S L A T I O N A L  M E D I C I N E  |  R E S E A R C H  A R T I C L E

1 of 15

S E P S I S

BCG vaccination–induced emergency granulopoiesis 
provides rapid protection from neonatal sepsis
Byron Brook1, Danny J. Harbeson1, Casey P. Shannon2,3, Bing Cai4, Daniel He1,2,3,  
Rym Ben-Othman4, Freddy Francis1, Joe Huang4, Natallia Varankovich4, Aaron Liu1, Winnie Bao4, 
Morten Bjerregaard-Andersen5,6,7, Frederik Schaltz-Buchholzer5,6,8, Lilica Sanca5, Christian N. Golding5,6, 
Kristina Lindberg Larsen5,6, Ofer Levy9,10,11, Beate Kampmann12,13, The EPIC Consortium*, 
Rusung Tan14, Adrian Charles14, James L. Wynn15, Frank Shann16, Peter Aaby5, Christine S. Benn5,6,8, 
Scott J. Tebbutt2,3,17, Tobias R. Kollmann1,4,18†‡, Nelly Amenyogbe1,18†‡

Death from sepsis in the neonatal period remains a serious threat for millions. Within 3 days of administration, 
bacille Calmette-Guérin (BCG) vaccination can reduce mortality from neonatal sepsis in human newborns, but the 
underlying mechanism for this rapid protection is unknown. We found that BCG was also protective in a mouse 
model of neonatal polymicrobial sepsis, where it induced granulocyte colony-stimulating factor (G-CSF) within 
hours of administration. This was necessary and sufficient to drive emergency granulopoiesis (EG), resulting in a 
marked increase in neutrophils. This increase in neutrophils was directly and quantitatively responsible for pro-
tection from sepsis. Rapid induction of EG after BCG administration also occurred in three independent cohorts of 
human neonates.

INTRODUCTION
Neonatal death remains a serious threat, currently comprising 
nearly half of all under 5-year-old mortality (1). Among the causes 
of neonatal death, infections are prominent, leading to an estimated 
1.6 million neonatal deaths every year (2, 3). The most severe and 
overwhelming form of neonatal infection is sepsis, most commonly 
striking during the first few days of life (4–6). Although a microbial 
cause for neonatal sepsis is identified in only one-fifth of cases, the 
list of possibly causative pathogens is not only long but also varies 
between populations (7–9). This poses considerable difficulty in 
providing protection from neonatal sepsis through pathogen-specific 

vaccination. A pathogen-agnostic approach to broadly protect from 
neonatal sepsis is urgently needed.

Neonatal bacille Calmette-Guérin (BCG) vaccination can reduce 
overall neonatal mortality in addition to tuberculosis, variably re-
ferred to as BCG’s beneficial heterologous, off-target, nonspecific, 
or pathogen-agnostic effect (10, 11). In a meta-analysis of three ran-
domized controlled trials comprising 6544 high-risk neonates in 
low-resource settings, BCG-Denmark administered shortly after 
birth reduced overall mortality in the first 28 days of life by 38% 
[95% confidence interval (CI), 17 to 54%] and the in-hospital sepsis 
case fatality by 54% (2 to 78%); of note, a 45% decrease in mortality 
was already detected in the first 3 days after BCG administration 
(6, 10). The mechanisms for BCG’s pathogen-agnostic protective 
effects have not been established but have been hypothesized to 
possibly involve cross-reactive T cells and/or activation of innate 
immunity (12, 13). Given the substantial public health implica-
tions of neonatal infection and BCG’s beneficial nonspecific effects, 
understanding the underlying mechanisms is extremely important 
(14–17).

RESULTS
BCG vaccination was protective against polymicrobial sepsis
To identify the mechanism of BCG’s nonspecific effects, we tested 
BCG in a well-established murine neonatal sepsis model in which 
we subcutaneously administered 50 l of BCG-Denmark (Statens 
Serum Institute) to neonatal mice [day of life (DOL) 4 to 5], followed 
3 days later by intraperitoneally injected cecal slurry (CS) to induce 
polymicrobial sepsis (18–23). We found that BCG markedly im-
proved survival in neonatal mice as it does in humans (Fig. 1A and 
data file S1). BCG-mediated protection was, however, time limited 
after neonatal vaccination, and it no longer conferred protection 
when challenge was delayed by 10 to 12 days (fig. S1A). BCG- 
induced protection was also dependent on the age of administration, 
such that mice vaccinated in the juvenile period (preweaning; DOL 
17 to 18) were protected, whereas adult mice immunized at 6 weeks 
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ABSTRACT
The field of assisted reproductive technology is shaped and changed constantly by advances in sci-
ence and cutting-edge innovations. In a quest to maximise outcomes, add-on interventions are often
adopted and utilised prematurely while the principles of evidence-based medicine seem to be less
strictly adhered to. In this review we will attempt to summarise the latest evidence about some of
the adjuvants.
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Introduction

Known also as treatment add-ons, adjuvants or adjuncts are
additional, optional, treatment steps that may be offered on
top of standard fertility treatments. The topic of add-ons has
been heavily debated as many consider such treat-
ments unfounded.

However, one has to agree that the very reason that this
kind of treatments exists, and new innovative treatments
keep emerging, is the challenge faced by the clinicians along
with the frustration experienced by those trying to conceive.

When clinics start offering such treatments a Pandora’s
box opens, as the question then would be where one draws
the line. Worldwide the in vitro fertilisation (IVF) industry is
already worth billions of dollars and is booming so there
seems to be no easy answer to this question.

As the debate regarding the provision of add-ons is
ongoing, several regulatory bodies and professional learned
societies have released guidance and statements urging the
public to be cautious and to question the use of such treat-
ment modalities. Among those bodies are the Royal College
of Obstetricians and Gynaecologists (RCOG) and Human
Fertilisation and Embryology Authority (HFEA) in the UK, and
the Australian-based Victorian Assisted Reproductive
Treatment Authority (VARTA). The issue of add-ons has been
under the spotlight even by investigative undercover journal-
ists who have condemned the practice of some pri-
vate clinics.

Large randomised trials in IVF are very hard to pursue as
patients are very keen to try novel or already established
empirical therapies and therefore being randomised to a pla-
cebo arm is unappealing for them. For most of the add-ons
presented in this publication, the available evidence is sub-
optimal, and better-designed studies are essential to give
conclusive answers. We will therefore refrain from repeating

the same argument separately for each treatment modality.
We will also not elaborate on strategies used in order to
improve success rates such as: freeze-all, routine use of ICSI
for non-male factor infertility, preimplantation genetic testing
for all cycles, continuous monitoring of the embryos (time
lapse imaging), testing for endometrial receptivity or endo-
metrial microbiome, and advanced sperm selection techni-
ques such as intracytoplasmic morphologically selected
sperm injection (IMSI), physiological ICSI (PICSI), and sperm
head’s birefringence. It is our belief that these do not strictly
speaking constitute adjuvants to treatment, and the decision
regarding their use may be influenced by other factors.
Instead we will try to focus on what we consider as ‘pure’
add-ons to treatment.

IVF laboratory-related adjuvants

Embryo glue and adherence compounds

The idea of a using a substance that could facilitate blasto-
cyst implantation originates in the early days of IVF. Fibrin
sealants have failed to demonstrate significant improvement
in clinical outcomes; however, lately the spotlight has been
on a specific culture medium with added hyaluronan, mar-
keted as EmbryoGlue. Hyaluronan is a glycoprotein which is
well known to provide a high viscosity environment in the
uterus. It has also been observed that the synthesis of intra-
uterine hyaluronan increases before implantation and goes
back to near basal levels after. The latest Cochrane review of
3898 participants from 17 randomised control trials (RCTs)
demonstrated moderate-quality evidence for an improve-
ment in clinical pregnancy rates (CPR) and live birth rates
(LBR), with an associated increase in multiple pregnancy rate,
when transfer medium was supplemented with hyaluronan.
The published evidence may be suggestive of a beneficial
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� 2020 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group.
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Abstract

Background Lichtheimia species are emerging

opportunistic fungal pathogens in the Mucorales,

causing serious skin and respiratory infections in

immunocompromised patients. Established agents are

Lichtheimia corymbifera and L. ramosa, while L.

ornata is a novel agent. Available data on a species-

specific analysis of Lichtheimia infections are limited.

Methods The first case of a fatal rhino-orbital-

cerebral infection in a hematopoietic stem cell trans-

plantation recipient caused by L. ornata is reported;

the agent was identified by sequencing the ITS

ribosomal region. We reviewed the literature on

mucormycosis due to Lichtheimia species between

2009 and 2018, with an analysis of risk factors and

epidemiological and clinical data.

Results In addition to our Lichtheimia ornata case,

44 cases of human Lichtheimia were analyzed.

Lichtheimia predominated in Europe (68.2%), fol-

lowed by Asia (16%), and Africa (9%). The most

common underlying condition was hematological

malignancy (36.3%), followed by trauma/major sur-

gery (27.3%), while diabetes mellitus was rare

(11.4%). Site of infection was mostly skin and soft

tissues (45.5%) and lung (25%), while relatively few

cases were disseminated (13.6%) or rhinocerebral

(11.4%). Mortality (36.4%) was mainly due to

disseminated and rhinocerebral infections.
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Abstract 
The pandemic of COVID-19 (Coronavirus Disease-2019) is an extremely contagious respiratory 
illness due to a  novel coronavirus, SARS-CoV-2.  Certain drugs have several protein targets and 
many illnesses share overlapping molecular paths. In such cases, reusing drugs for more than one 
objective and finding their novice uses can considerably decrease the time in finding new cures 
for unforeseen diseases .Remdesivir has been recently a strong candidate for the treatment of 
Covid-19. In this commentary, we have portrayed the structure of the coronavirus in a simple 
way as well as the site where remdesivir acts. We have also displayed the ongoing clinical trials, 
as well as a published study that was conducted on compassionate base.  

The covid-19 pandemic might wean down by the end of summer 2020, but the risk of seasonality 
exists. Therefore, future disposal of agents such as remdesivir might be crucial for ensuring an 
efficient treatment, decrease mortality and allow early discharge.  

Keywords: Remdesivir; Covid-19; treatment  
 

 

Introduction 

The pandemic of COVID-19 (Coronavirus Disease-2019) is an extremely contagious respiratory 

illness (Sarma et al., 2020; Elmezayen et al., 2020). Globally, scientists are attempting to study 

this novel virus, and to discover efficient management to control and prevent the illness  
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Selection of endogenous control 
Reference Genes for Studies on 
Type 1 or Type 2 Endometrial 
Cancer
Thangesweran Ayakannu1,2,3 ✉, Anthony H. taylor  1,4 & Justin C. Konje1,5

A panel of 32 candidate reference genes was used to identify the most stable genes for gene 
normalisation in quantitative RT-PCR studies using endometrial biopsies obtained from women with 
endometrial cancer (type 1 or type 2) and without cancer (controls). RNA from the biopsies was isolated, 
examined for purity and quality, and then reverse transcribed into cDNA before being subjected 
to real-time qRT-PCR analysis in triplicate within the TaqMan gene Expression Assay kit. The most 
‘stable’ endogenous control genes were then identified using the geNorm qbase + 2 and NormFinder 
software packages. PSMC4, PUM1 and IPO8 were identified as the best reference genes combination 
for type 1 endometrial cancer (grades 1, 2 and 3), whereas for type 2 endometrial cancer (serous and 
carcinosarcoma), UBC, MRPL19, PGK1 and PPIA were the best reference genes combination. We 
conclude that the use of these normaliser combinations should provide accurate interpretation of gene 
expression at the transcript level in endometrial cancer studies especially for types 1 and 2 cancers.

The use of biomarkers is the cornerstone of effective precision medicine1,2. RNA forms an excellent source of 
biomarkers to enable early disease detection, assessment of prognosis, monitoring patient response to therapy or 
selecting the right treatment for the right patient (personalised medicine). The gold standard method for studying 
biomarkers at the RNA level in the past decade has been measurement of microRNA in plasma3 and in the past 
two decades measurement of messenger RNA (mRNA) in tissue biopsies4,5. The measurement of these moie-
ties has occurred primarily through quantitative real time PCR (qRT-PCR) with microRNA- and gene-specific 
primers, respectively. Application of qRT-PCR to the study of transcript levels in many disease processes has 
increasingly replaced northern blotting because it is easy to use, fast, reproducible, highly sensitive, specific, and 
provides high sample throughput6–9. In particular, it has been used to identify and assess several molecular mark-
ers associated with the staging10, initiation11, progression12, and metastatic potential13 of endometrial cancer and 
recently in patient prognosis14,15.

Elimination of sources of error in the qRT-PCR technique, such as differences in the quantity and quality of 
extracted mRNA, the presence of contaminating genomic or operator DNA, divergences in reverse transcription 
and PCR efficiencies must occur for the qRT-PCR to be valid16–18. To ensure uniformity and reproducibility of 
published data, the “Minimum Information for publication of Quantitative real time PCR Experiments” (MIQE) 
guidelines suggest that the choice of and number of reference genes should be an essential part of all qRT-PCR 
studies. Validation of this important step guarantees normalisation of resulting data19. This normalisation step, 
where an endogenous reference (housekeeping) gene compensates for any variations in sample or experimental 
conditions, is essential because all genes under test (both the genes of interest and the reference gene) are assessed 
under the same experimental conditions. A unified, single “best” reference gene is therefore unlikely to be found 
routinely, because almost all genes are modified under some conditions20.
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CLINICAL CASE LETTERS

Spontaneous Resolution of
Congenital Hyperinsulinism With
Octreotide Therapy

Hyperinsulinemic hypoglycemia is caused by
dysregulated insulin secretion from the pancreatic              β-
cells. Congenital hyperinsulinism (CHI) is caused by
genetic mutations in twelve known genes.  Histologically,
lesions can be focal or diffuse. Focal forms are often
associated with paternal heterozygosity in KCNJ11/
ABCC8 genes, whereas diffuse forms are seen in patients
with maternal heterozygous, homozygous or compound
heterozygous mutations. 18F-DOPA PET/CT imaging can
precisely localize the lesion in focal forms, thereby
facilitating cure by focal lesionectomy unlike diffuse form is
mostly resistant to medical treatment and needs subtotal
pancreatectomy [1].

We report the case of a term non-dysmorphic male
baby (weight 2400 g) born to a non-consanguineous couple
in Myanmar. He was born through meconium stained liquor
with low Apgar scores, required resuscitation and was
ventilated for ten days. Hypoglycemia (1.6 mmol/L) was
noted at six hours of age, which required mini bolus
followed by glucose infusion rate of 5.6 mg/kg/min. On day
six, he developed seizures with hypoglycemia and GIR was
gradually escalated to 19.5 mg/kg/min. Diagnosis of
hyperinsulinemic hypoglycemia was made in the presence
of detectable insulin (10.7 mU/L) with hypoglycemia (0.3
mmol/L) and hypoketonemia (0.3 mmol/L).  Medical
treatment was initiated with nifedipine while awaiting
supply of diazoxide. Diazoxide was initiated at a dose of 5
mg/kg/day and was gradually increased to 15 mg/kg/day
over a week with discontinuation of nifedipine.
Subcutaneous octreotide (dose of 7.5 mcg/kg/day) was
added as GIR continued to rise on diazoxide. With adequate
response to octreotide, diazoxide was later discontinued.

DNA samples of the proband and parents were sent to
UK for genetic study. A novel heterozygous KCNJ11
missense variant, c.866G>C p. (Gly289Ala) was identified in
the proband. Sequencing of the ABCC8 gene was normal.
Sanger sequencing of KCNJ11 gene for the familial variant
indicated heterozygous mutation in father whereas the
mother was negative. The clinical significance of the P.
(Gly289Ala) variant is uncertain.  A focal lesion was
suspected with the paternal mutation and 18F-DOPA PET/
CT scan was recommended.

DOPA PET/CT scan was unavailable in Myanmar and
there was no funding source for overseas transfer.
Treatment with octreotide was continued and GIR was

successfully weaned off with feeding increments to
achieve full feeds by six months of age. At nine months of
age, octreotide dose was auto-tapered to 3 mcg/kg/day
while maintaining normoglycemia and discontinued at 9.5
months of age. His glucose profile remained stable on
follow-up but neurodevelopmental assessment at 22
months of age showed moderate mental and motor
retardation. Vision and hearing tested normal. He is
currently enrolled in an early intervention programme.

CHI is a heterogeneous disease caused by mutations in
at least twelve known genes [1]. Loss-of-function
mutations in KATP channel regulating genes constitute
nearly 90% of cases of diazoxide-unresponsive CHI, of
which KCNJ11 is associated in 10% [2].

The index case had diazoxide-unresponsive CHI that
detected a novel paternally inherited KCNJ11 missense
variant of uncertain significance at p. (Gly289Ala). A
different missense variant at the same residue was
previously reported by Mohnike, et al. [2] in a patient with
diazoxide-responsive CHI, which was shown to have arisen
de novo in the proband.

Similar spontaneous resolution has been reported at 1.6
and 1.9 year in patients with CHI [3,4]. DOPA tracer uptake
may not correlate with the capacity of the pancreatic lesion
to secrete insulin and the clinical remission of CHI could be
a functional process without apoptosis of mutated β-cells
[5]. This finding prompts long-term follow-up of our case to
ensure optimal glucose regulation.

Most patients with KATP channel gene mutations do
not respond to diazoxide treatment as it exerts its effects by
keeping the channel open, preventing β-cell membrane
depolarization and release of insulin. Octreotide reduces
insulin secretion by inhibiting intracellular entry of calcium
and by decreasing the insulin gene promoter activity [6].
These differences in the site action possibly explain the
treatment response in the index case.

In summary, normoglycemia should be maintained to
prevent brain injury with high GIR and/or high caloric
enteral feeds in infants with CHI.  Octreotide can be tried in
diazoxide unresponsive patients and spontaneous
resolution can be seen in CHI.  Genetic studies help indicate
the type of mutation.  DOPA-PET scan confirms nature of
lesion prior to surgery, which however remain poorly
accessible in resource-limited settings.
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the preparation of the manuscript. Dr Eddy Saputra Leman, PhD,
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Abstract Objective Feeding intolerance (FI) is a common presentation of necrotizing entero-
colitis (NEC) and sepsis. NEC and sepsis are associated with hematological changes, but
these changes alone are not reliable biomarkers for early diagnosis. This study
examined whether the combination of hematological indices and FI can be used as
an early diagnostic tool for NEC or sepsis.
Study Design This retrospective cohort study included infants born at <1,500 g or
<30 weeks who had symptoms of FI. The exclusion criteria were congenital or
chromosomal disorders, thrombocytopenia or platelet transfusion before the onset
of FI, and history of bowel resection. We compared the hematological indices from
infants with pathologic FI (due to NEC or sepsis) to infants with benign FI.
Results During the study period, 211 infants developed FI; 185 met the inclusion
criteria. Infants with pathologic FI (n¼ 90, 37 cases with NEC and 53 with sepsis) had
lower birth gestational age and weight compared with 95 infants with benign FI
(n¼ 95). Pathologic FI was associated with lower platelet count (median 152� 103/μL
vs. 285� 103/μL, p< 0.001) and higher immature-to-total neutrophil (I/T) ratio
(median 0.23 vs. 0.04, p< 0.001) at the onset of FI. Pathologic FI was also associated
with a decrease in baseline platelets compared with an increase in benign FI. For
diagnosis of pathologic FI, a decrease �10% in platelets from baseline had a sensitivity
and specificity of 0.64 and 0.73, respectively, I/T ratio �0.1 had a sensitivity and
specificity of 0.71 and 0.78, respectively, and the combination of both parameters had
a sensitivity and specificity of 0.50 and 0.97, respectively.
Conclusion FI caused by NEC or sepsis was associated with a decrease in platelets
from baseline, and a lower platelet level and higher I/T ratio at the onset of FI. These
findings can help clinicians in the management of preterm infants with FI.

Key Points • FI is a common presentation of NEC and sepsis in preterm infants.
• FI due to NEC or sepsis is associated with changes in platelets and I/T ratio.
• These changes could be useful as early markers for diagnosis.
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Abstract
There is a broad spectrum of congenital anomalies of the central pulmonary arteries including abnormalities of development,
origin, course and caliber. These anomalies incorporate simple lesions such as isolated pulmonary valve stenosis to very complex
anomalies withmany associated abnormalities. Part 1 and Part 2 of this review describe the range of anatomical variations that are
encountered as well as important aspects of anatomy, physiology and surgical correction. The authors summarize and illustrate
both well-recognized and more complex anomalies to provide a broad and comprehensive understanding of these lesions and
their appearances on CT and MR imaging. In Part 2 the authors review abnormalities in development, origin and course of the
central branch pulmonary arteries as well as abnormal pulmonary artery caliber.

Keywords Anomalies . Children . Computed tomography . Congenital . Magnetic resonance imaging . Pulmonary artery

Introduction

The classification of congenital pulmonary artery anoma-
lies used is based on anomalous development or origin of
the main pulmonary artery (MPA) (Part 1); and anoma-
lous origin, development or course of the central branch
pulmonary arteries (PAs), and abnormal PA caliber (Part
2) (Table 1). There is overlap among these categories and
some entities fit into more than one; they are discussed in
their “best fit” category and then referred to briefly else-
where for completeness and clarity.

Anomalous origin, development or course
of central branch pulmonary arteries

Pulmonary artery abnormality and ductus arteriosus
[1, 2]

The bilateral ductus arteriosi are derived embryologically
from the distal 6th aortic arches; the right-side ductus
arteriosus typically disappears early in utero while the left
ductus arteriosus persists; however, occasionally either one
or both remain patent. Therefore both ductus arteriosi and
their ligamentous remnants can be associated with pathology,
much more commonly on the left than the right. The left
ductus arteriosus is the normal in utero connection between
the proximal descending aorta of a left aortic arch and proxi-
mal left pulmonary artery (LPA). The embryologic connec-
tion of the ductus arteriosus on the side opposite the definitive
aortic arch is from the base of the ipsilateral innominate artery
to the proximal branch PA on that side. In utero, the left ductus
arteriosus normally diverts right ventricular output from the
pulmonary circulation to the descending aorta. When there is
reversed flow through the ductus prenatally, seen with signif-
icant right-side obstructive lesions, the ductus may be smaller
and arise from the undersurface of the aortic arch with a more
acute angle to the descending aorta (Fig. 1) [1, 2]. Increased
oxygen and decreasing endogenous prostaglandin levels after
birth lead to constriction of the smooth muscle wall of the
ductus with typical physiological closure within 48 h of birth
and anatomical closure within a few weeks [2, 3].
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The SARS-COV-2 virus appears to have originated in Hubei Province in China towards the end of 2019 and has
spread worldwide. Currently, there is little literature on COVID-19, and even less on its effect on pregnant
mothers and infants. At this time, there are no clear recommendations specific to pregnant women with
COVID-19. We report the multidisciplinary team management of a cesarean delivery for a woman infected
with SARS-COV-2, including her pre-delivery care, intraoperative considerations, and post-delivery recommen-
dations for the mother and baby. We also discuss the currently available recommendations and guidelines on
the management of such cases.
© 2020 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

The SARS-COV-2 virus appears to have originated in Wuhan,
the capital of Hubei Province in China, towards the end of 2019. The
World Health Organization declared the virus outbreak a pandemic on
March 11, 2020 [1,2]. The COVID-19 virus is primarily transmitted
between people through respiratory droplets and contact routes. How-
ever, other routes of transmission, including vertical transmission, are
currently being studied [3,4].

There is little literature on COVID-19, and even less on its effect on
pregnant mothers and infants. At this time, there are no clear recom-
mendations specific to pregnant women with COVID-19. To the best
of our knowledge, this is the first reported cesarean delivery for a
woman infected with SARS-COV-2 in Jordan and the Arab world.

2. Case Presentation

A 30-year-oldwoman, gravida 4 para 3, was admitted at 36weeks of
gestation inMarch 2020 after her nasopharyngeal swab tests came back
positive for SARS-COV-2 using a rapid PCR technique. She complained of
mild dry cough, runny nose, episodes of chills and headache three days

prior to admission. She had no shortness of breath, no chest pain, and no
muscle ache.

On admission her vital signs were stable and she had no fever.
Oxygen saturation in room air was 98%. Regarding this pregnancy, she
mentioned having regular antenatal care.

She reported that she had attended a social event a few days prior to
presentation. Two days later, she started to have symptoms. She initially
thought they were not significant but she sought medical advice many
days later when a person at the same event had tested positive for
SARS-COV-2. Before admission to the hospital she was living with her
2 children and husband.

She was given hydroxychloroquine 400 mg twice daily for a total of
9 days. Her symptoms were mild. Her blood tests were unremarkable
except for mild elevation of D-Dimer 0.65 micrograms/ml (0.1–0.5 mi-
crograms/ml). An ultrasound scan showed appropriate baby growth
for age, with average liquor and upper placenta. The mother reported
good fetal movement. On the night of her second day of admission,
she started to complain of abdominal pain. Upon assessment she was
found to be in labor.

Her obstetric history included uncomplicated full-term vaginal de-
livery of her first daughter. Her second pregnancy was complicated by
placental abruption and a cesarean sectionwas done at 35weeks of ges-
tation. Her third pregnancy ended with a stillborn infant delivered vag-
inally and was complicated by severe postpartum hemorrhage
requiring massive blood transfusion and surgical exploration under

Case Reports in Women's Health 27 (2020) e00212
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Early virus detection and characterization is key to successful avian influenza virus (AIV)

surveillance for the health of humans as well as domestic poultry. We explored a novel

sampling approach and molecular strategy using sediment from wetlands and outdoor

waterbodies on poultry farms as a population-level proxy of AIV activity in waterfowls.

RNAwas extracted using theMoBio RNA PowerSoil Total RNA isolation kit with additional

chloroform extraction steps to reduce PCR inhibition. AIV matrix protein (MP) gene was

detected in 42/345 (12.2%) samples by RT-qPCR; an additional 64 (18.6%) samples

showed evidence of amplification below the threshold and were categorized as “suspect

positive.” Enrichment-based targeted resequencing (TR) identified AIV sequences in

79/345 (22.9%) samples. TR probes were designed for MP, hemagglutinin (HA), and

neuraminidase (NA), however PB2 and PA were also identified. Although RT-qPCR and

TR only had fair-moderate agreement, RT-qPCR positivity was predictive of TR-positivity

both when using only strictly positive RT-qPCR samples (OR = 11.29) and when coding

suspect positives as positive (OR= 7.56). This indicates that RT-qPCR could be used as

a screening tool to select samples for virus characterization by TR and that future studies

should consider RT-qPCR suspect positives to be positive samples for subsequent

resequencing when avoiding false negatives is the priority, for instance in a diagnostic

test, and to consider suspect positives to be negative samples when cost efficiency over

a large number of samples is the priority, for instance in a surveillance program. A total of

13 HA (H1-7, H9-13, H16) and 9 NA (N1-9) subtypes were identified, with a maximum

of 8 HA and 8 NA subtypes detected in a single sample. The optimized RNA extraction

and targeted resequencing methods provided increased virus detection and subtyping

characterization that could be implemented in an AIV surveillance system.

Keywords: avian influenza virus, next generation sequencing, nucleic acid extraction, RT-qPCR, surveillance,

sediment, waterfowl
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Relationship between a single measurement at baseline  
of body mass index, glycated hemoglobin, and the risk  
of mortality and cardiovascular morbidity in type 2  
diabetes mellitus
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Objective This study aims to evaluate the relationship 
between a single measurement at baseline of body 
mass index (BMI), glycated hemoglobin (HbA1c) and 
subsequent clinical outcomes in patients with type 2 
diabetes mellitus (T2DM).

Method Patients with T2DM were recruited from an 
outpatient diabetes clinic in a single large teaching 
hospital in Kingston upon Hull, UK. At baseline, 
demographics and HbA1c were recorded. Patients 
were categorized by BMI: normal weight (18.5–24.9 kg/
m2), overweight (25–29.9 kg/m2), and obese (>30 kg/
m2). Multivariable Cox regression models that included 
demographic, risk factors, and comorbidities were 
separately constructed for all-cause, cardiovascular, 
cancer and sepsis-related mortality, using four groups of 
HbA1c (<6%, 6.0–6.9%, 7.0–7.9%, and >8%).

Results In total, 6220 patients with T2DM (median 
age 62 years, 54% male) were followed for a median of 
10.6 years. HbA1c levels >8.0% were associated with 
increased risk of all-cause mortality and cardiovascular 
death. However, this increased risk was not consistent 
across the weight categories and reached statistical 

significance only in overweight patients (BMI 
25–29.9 kg/m2).

Conclusions In a large cohort of patients with T2DM 
elevated HbA1c levels at baseline did not consistently 
predict increased risk of all-cause and cardiovascular 
mortality across the different BMI categories. Cardiovasc 
Endocrinol Metab 9: 177–182 Copyright © 2020 Wolters 
Kluwer Health, Inc. All rights reserved.

Cardiovascular Endocrinology & Metabolism 2020, 9:177–182

Keywords: body mass index, obesity, obesity paradox, type 2 diabetes 
mellitus
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Introduction
Type 2 diabetes mellitus (T2DM) and obesity are major 
causes of morbidity and mortality worldwide [1]. Obesity 
is a major risk factor for both diabetes and cardiovascular 
disease (CVD) [2,3].

The percentage of hemoglobin that is glycated in the 
blood (HbA1c) is routinely used in the diagnosis and 
monitoring of patients with diabetes. Large epidemiolog-
ical studies in patients with T2DM suggest that having 
either a high or a low HbA1c is associated with increased 
all-cause mortality compared with HbA1c in the middle 
of the range [4,5]. A number of factors are known to affect 

HbA1c levels, mainly time since diagnosis of diabetes, 
cholesterol levels, and age [6,7].

The association between HbA1c and body weight is less 
clear and mainly affected by the interaction of different 
hypoglycemic treatment which can reduce HbA1c lev-
els and cause either weight loss or gain [8]. Whether the 
relationship body weight and HbA1c affects clinical prog-
nostic outcomes is unclear. To our knowledge, this associ-
ation has never been fully explored, but only investigated 
in the context of interaction analysis between HbA1c 
and body mass index (BMI) to predict all-cause mortality 
[5,9]. In particular, van Munster et al. [9] demonstrated a 
significant interaction between HbA1c and BMI toward 
risk of mortality in a cohort of patients with T2DM. 
Similarly, Li et al. [5] in a subgroup analysis of their study 
demonstrated that higher HbA1c levels were associated 
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INTRODUCTION
Delayed breast reconstruction after total mastectomy 

and radiotherapy is essentially based on a free or pedicled 
autologous flap.

When autologous flap-based reconstruction is contra-
indicated, or declined by patients refusing additional scars 
or invasive surgeries, a prosthetic-based reconstruction 
could represent an alternative. Unfortunately, prosthetic 
breast reconstruction after radiation is associated with 
a high rate of complications and usually results in poor 

cosmetic outcomes compared with patients without radia-
tion (relative risk, 2.58).1–3

Since the work by Coleman4 in the early 1990s, indi-
cations of autologous fat transfer (AFT) have consider-
ably grown in the management of cosmetic sequelae after 
breast cancer surgery and particularly in the context of sec-
ondary breast reconstructions.5–8 Prepectoral AFT before 
prosthesis placement has been associated to increased 
skin trophicity and vascularization and improved cosmetic 
results. AFT allows to fill defect areas, improves outlines 
and overall shape, and leads to increased skin flexibility.8 
The first evaluations of such approach show a significant 
improvement in the outcome of prosthetic reconstruction 
with reduced complications.9,10

In a recent meta-analysis of 21 studies analyzing 1,011 
breast reconstructions in 834 patients, 2.84–4.66 sessions 
were required to complete reconstruction.11

The number of fat grafting sessions to complete breast 
reconstruction was significantly higher for irradiated com-
pared with nonirradiated patients (4.27 versus 2.84; P < 
0.05). The complication rate was mainly related to radia-
tion therapy with 5.4% in the irradiated group compared 
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Background: Prosthetic reconstruction in previously irradiated breasts has been 
associated with a higher risk of complications. Here we describe the surgical and 
cosmetic outcome of our breast reconstruction process based on primary fat graft-
ing combined with prosthetic placement.
Methods: In this multicenter retrospective study, 136 patients who underwent 
mastectomy and external chest wall radiotherapy between 2014 and 2018 were 
benefited from chest wall lipofilling and silicone implant placement were chosen. 
Patients were assessed for skin trophicity, thickness, and mobility and were allowed 
to undergo several lipofilling sessions before implant placement, if required. No 
patient had >3 lipofilling sessions. Cosmetic outcome was evaluated by the patient, 
surgeon, and nurse, using a Likert-type ordinal scale.
Results: We included 136 patients: 79 patients (58%) received only 1 session of 
lipofilling before implant placement, 33 (24.6%) had 2 sessions, and 24 (17.4%) 
had 3 sessions. The volume of the third lipofilling was significantly higher and 
the volume of the prosthesis of these patients was significantly lower than those 
of patients undergoing 1 or 2 lipofillings. Reconstruction failure rate was 2.2% (3 
patients had explantation); however, all benefited from prosthesis reconstruction 
a year after the initial procedures. The average satisfaction score was 4.7 out of 5 as 
evaluated by patients, 4.8 out of 5 by surgeons, and 4.8 out of 5 by nurses.
Conclusions: Primary lipofilling combined with prosthesis placement after radio-
therapy is a reconstructive method that yields a satisfactory cosmetic outcome with 
a low complication rate. Such minimally invasive breast reconstruction approach 
can be an alternative to flap-based reconstruction. (Plast Reconstr Surg Glob Open 
2020;8:e2659; doi: 10.1097/GOX.0000000000002659; Published online 26 May 2020.)

Breast Reconstruction Combining Lipofilling and 
Prepectoral Prosthesis after Radiotherapy

Original article
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Introduction. Nonpuerperal uterine inversion (NPUI) is a rare clinical problem with diagnostic and surgical challenges. The
objective of our study was to review the literature on NPUI and describe causative pathologies, diagnosis, and different surgical
options available for treatment. Materials and Methods. A comprehensive literature review was carried out on MEDLINE and
Google Scholar databases to look for NPUI using the term “non-puerperal uterine inversion,” and further went through the cross-
references of the published articles. Data are published case reports from 1911 to September 2018. Of the 153 published cases, 133
reports had adequate details of surgery for analysis. These reports were analyzed, concerning the clinical presentation, methods of
diagnosis, and surgical treatment. Results. Mean age of the women was 46.3 years (standard deviation: 18, N= 153). Leiomyoma
remained the commonest (56.2%) aetiology. While malignancies contributed to 32.02% of cases, 9.2% were idiopathic. High
degree of clinical suspicion and identification of unique features on ultrasonography and magnetic resonance imaging enable
prompt diagnosis. In cases of uncertainty, laparoscopy or biopsy of the mass was used to confirm the diagnosis. Hysterectomy or
repositioning and repair of the uterus are the only treatment options available. The surgical methods implemented were analyzed
in three aspects: route of surgical access, method of repositioning, and final surgical procedure undertaken. The majority (48.8%)
had only abdominal access, while 27.1% had both abdominal and vaginal access. Haultain procedure was the most useful
procedure for reposition (18.0%) of the uterus.Themajority (39.7%) required abdominal hysterectomy with or without debulking
of the tumour abdominally, while 15.0% had uterine repair after repositioning. We reviewed the different surgical techniques and
described and proposed a treatment algorithm. Conclusions. Fibroids were the commonest cause for NPUI. Malignancies
accounted for one-third of cases. A combined abdominal and vaginal approach, followed by hysterectomy or repair after
repositioning, seems to be better for nonmalignant cases.

1. Introduction

Uterine inversion is a condition where the fundus of the
uterus turns inside out and the latter prolapses through the
cervix. Puerperal uterine inversion was the first uterine
inversion type to be recognized, possibly due to its common
occurrence. In Ayurveda, the ancient Hindu system of
medicine, there is some evidence to suggest that uterine
inversion was known to them. However, Hippocrates
(460–370 B.C.) is credited as the first to recognize uterine
inversion [1, 2].

Inversion of the uterus was classified by Jones in 1951
into two types: puerperal or obstetric and nonpuerperal or
gynaecological [3]. While puerperal inversions are seen
following delivery or miscarriages and may be acute or
chronic, the nonpuerperal variety is mostly related to benign
or malignant tumours associated with the uterine corpus.
Nonpuerperal inversions present mostly as chronic cases,
although Das has reported 8.6% of nonpuerperal inversion
as a sudden onset [1].

Nonpuerperal uterine inversion (NPUI) is rare, and
actual incidence is not known. Most of the published
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Intellectual developmental disorder and autism spectrum disorder 
in the WPA next triennium mainstream

Both intellectual developmental disor-
der (IDD) and autism spectrum disorder 
(ASD) are included in the section of neu-
rodevelopmental disorders of the ICD-11  
and DSM-5. They represent meta-syndrom-
ic groups including many different clin-
ical conditions characterized by cognitive 
and relational impairment. The guiding 
syndromic pattern involves maladaptive 
cognitive impairment in IDD and severe 
limitation and restriction of complex in-
terpersonal interactions in ASD1. The two 
conditions often co-occur, and their dif-
ferentiation may be difficult, especially in 
the context of increasing severity of cog-
nitive impairment. About 30-40% of per-
sons with ID have pervasive features of 
ASD, and about 80% of persons with ASD 
have lower intellectual functioning com-
pared to the general population2,3.

Both IDD and ASD are associated with 
a broad vulnerability to concomitant health 
issues, especially psychiatric disorders, 
with a prevalence five or more times high-
er than in the general population4. The 
identification of concomitant psychiatric 
disorders in persons with IDD and ASD 
requires a specific knowledge and exper-
tise. The symptomatology can in fact be  
mixed, intermittent, atypical, masked, and 
range from poorly defined to extremely 
rigid. Even key elements of some syn-
dromes, such as delusions, hallucinations  
or suicidal ideation, are often very hard to 
recognize, especially in persons with low 
or absent verbal communication skills, 
who may only be able to express themselves 
through changes in behaviour5.

IDD and ASD impose an enormous 
burden on families and caregivers, re-
quire high service provision, and have 
high health and societal costs6.

Despite the above evidence, IDD and 
ASD have often been overlooked as men-
tal health issues by the majority of na-
tional and international organizations 
worldwide. Even in those countries where 
specific care programs are available, sig-

nificant gaps are usually reported be-
tween awareness, planning and delivery 
of services, especially for persons with  
higher severity of impairment in commu-
nication, conceptual and adaptive skills. 
Specific training for psychiatrists and oth-
er mental health professionals is also of-
ten lacking, at every level within the clin-
ical  education system, including  under-
graduate, graduate and postgraduate train-
ing as well as professional continuing ed-
ucation.

Around one half of the persons with 
ID and low-functioning ASD receive psy-
chotropic medication, and in one-third 
of cases drugs are prescribed to manage 
problem behaviours such as aggression or 
self-injury, in the absence of a diagnosed 
psychiatric disorder7.

These vulnerabilities and shortage of 
services to address them seem to extend to 
persons with borderline intellectual func-
tioning (BIF), who present an IQ below the 
average (between one and two standard  
deviations), but not enough to be com-
prised within the upper limit of IDD. 
According to research findings, at least  
one-eighth of the world population has  
BIF and shows, compared to people 
with higher IQ, greater social disadvan-
tage, higher rates of psychiatric disorders 
and substance use, and more frequent 
use of psychopharmacological therapies  
and health services, including emergency 
ones8,9.

To address the above-mentioned is-
sues, to raise awareness, and to provide 
some initial solutions, the WPA has just 
launched a specific program within its 
proposed Action Plan 2021-2024. During 
the 19th World Congress of Psychiatry, 
held in Lisbon in August 2019, two inter-
related working groups on IDD and ASD 
have been established, comprising ex-
perts with long-standing contributions to 
WPA activities in the field.

In the next triennium, these groups will 
produce a set of collaborative documents 

on policies, services, as well as education  
and training. Within these documents, the  
diagnosis of concomitant psychiatric dis-
orders, and the relevant treatment and 
 out come measures, will occupy a central 
place.

The WPA Action Plan 2021-2024 aims 
to address the mental health needs of per-
sons with IDD and ASD, develop strate-
gies for the collaboration of psychiatrists 
with other health professionals, and pro-
mote partnerships for joint collaborative 
work in capacity building among medical 
students, young psychiatrists and allied 
professionals.

The overarching objective is to strength-
en the care of persons with IDD and ASD 
worldwide and to fulfil their right to men-
tal health care, in accordance to the United 
Nations Convention on the Rights of Per-
sons with Disabilities.
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ABSTRACT
Introduction: Atrial septal defect (ASD) is one of the most common congenital heart diseases (CHD) in
children and adults. This group of malformations includes several types of atrial communications
allowing shunting of blood between the systemic and the pulmonary circulations. Early diagnosis
and treatment carries favorable outcomes. Patients diagnosed during adulthood often present with
complications related to longstanding volume overload such as pulmonary artery hypertension (PAH),
atrial dysrhythmias, and right (RV) and left (LV) ventricular dysfunction.
Area covered: This article intended to review all aspects of ASD; anatomy, pathophysiology, clinical
presentation, natural history, and indication for treatment. Also, we covered the transcatheter therapy
in detail, including the procedural aspect, available devices, and outcomes.
Expert opinion: There has been a remarkable improvement in the treatment strategy of ASD over the
last few decades. Transcatheter closure of ASD is currently accepted as the treatment of choice in most
patients with appropriately selected secundum ASDs. This review will focus on the most recent
advances in diagnosis and treatment strategy of secundum ASD.
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1. Introduction

ASDs are the third most common type of CHD with an esti-
mated incidence of 56 per 100,000 live births [1]. By definition,
an ASD is a direct communication between the atrial cavities
that allow shunting of blood. There are four types of ASD,
including primum, secundum, sinus venosus (SV), and coron-
ary sinus (CS) defects. Secundum ASD is located in the region
of the fossa ovalis and considered a true defect of the atrial
septum. The other three types of ASD represent interatrial
communications that are located outside the area of the true
atrial septum. Primum ASD represents persistence of the
embryonic ostium primum, and in many cases, the oval fossa
is well formed and intact. SV defects are located outside the
confines of the true septum, superiorly or inferiorly and
referred to as superior and inferior SV defects, respectively.
The superior SV defect allows the orifice of the superior vena
cava (SVC) to override the septum and drain into both atrial
chambers and commonly associated with partial anomalous
connection of the right superior pulmonary vein to the SVC.
The inferior SV defect is similar to the superior type but related
to the orifice of the inferior vena cava (IVC) and not uncom-
monly associated with partial anomalous connection of the
right inferior pulmonary vein to the IVC. CS defects represent
many morphologic variations of defects that allow interatrial
communication. They are holes at the site of the CS orifice that
allow direct interatrial communication or are located on the
postero-inferior wall of the left atrium (LA) allowing passage of

blood between the LA and the CS channel [2]. Secundum ASD
accounts for 65% to 75% of all ASDs. Females compose 65% to
75% of patients with secundum ASD, but the sex distribution
is equal for the other type of ASD [3].

ASD can present as isolated defects (the most common) or in
association with other CHD such as pulmonary stenosis or mitral
valve prolapse. Genetics play a role and there are associations of
certain ASD types with particular syndromes. Skeletal abnormal-
ities of the forearm and hand are associated with secundum ASD
from mutations in TBX5 gene. Familial forms of secundum ASD
have been associated with prolonged conduction times and
GATA4 and NKX2.5. At the Royal Brompton Hospital in 250 con-
secutive cases undergoing secundumASD closure, there was a 2%
incidence of family history in 1 or more with close relatives [4].

Although many ASDs are diagnosed in childhood,
a significant number first present during adulthood. It has been
reported that 50% of ASD patients presented in adult life [4].

2. Pathophysiology

Usually, ASD results in a left-to-right (L-R) shunt. Both the
direction and magnitude of blood flow through a small ASD
are determined by the size of the defect and by the relative
atrial pressures, which relate to the compliances of the left (LV)
and right (RV) ventricles. In large ASD, both atrial pressures are
relatively equalized and the shunt only depends on the ratio
of the LV and RV compliances. Normally the RV compliance is
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Abstract 
Congenital LAMA2 related muscular dystrophy (LAMA2-RD), the most commonly 

recognized type of congenital muscular dystrophies, has been described in patients’ 

cohorts from Europe and the UK but not from Middle-Eastern. This study aimed to reveal 

the prevalence, clinical and genomic characteristics of congenital LAMA2-RD in a patient’s 

cohort of 17 families (21 patients) from the Gulf and Middle East.  

Affected subjects exhibited the classic phenotype of generalized hypotonia, developmental 

delay, and progressive muscular weakness. Despite the homogeneous background of most 

of our patients, clinical variability was evident; however, none of our patients was able to 

achieve independent ambulation. The associated features of nephrocalcinosis, infantile-

onset osteopenia, and cardiac arrest were first described in this study. LAMA2 mutations 

constituted 48% of the genetic causes underlying congenital muscular dystrophies (CMDs) 

in our patients. We estimated a point prevalence of 0.8 in 100.000 for LAMA2-RD in Qatar, 

relatively higher compared to that described in Europe’s studies. The founder mutation and 

high rate of consanguinity are potential contributors. This study identified five LAMA2 

truncating variants, two novel and three recurrent, of which the c.6488delA-frameshift that 

was found in 12 unrelated Qatari families, highlighting a founder mutation in Qatari patients. 

The two novel variants involved an acceptor splice site and N-terminus deletion that 

removes the LAMA2 promoter, exon1, and part of intron1. The “residual” expression of 

LAMA2 transcript and protein associated with this large N-terminus deletion suggested an 

alternative promoter that, while seems to be activated, acts less efficiently.  
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Abstract 

Viral respiratory infections are very common and they are frequently eliminated from the body 
without any detrimental consequences. Secondary serious bacterial infection has been an 
apprehension expressed by health care providers, and this fear has been exacerbated in the era of 
Covid-19. Several published studies have shown an association between Covid-19 illness and 
secondary bacterial infection. However, the proposed mechanism by which a virus can develop a 
secondary bacterial infection is not well delineated. The aim of this commentary is to update the 
current evidence of the risk of bacterial infection in patients with Covid-19. We present several 
clinical studies related to the topic as well as a brief review of the potential pathophysiology of 
secondary infections that could present with Covid-19. 

 

Keywords: Covid-19; secondary bacterial infection; studies; pathogenesis 

 

1. Introduction 

Viral respiratory infections are very common and they are frequently eliminated from the body 

without any detrimental consequences.  Secondary serious bacterial infection has been an 

apprehension expressed by health care providers (Hendaus et al., 2015). This fear has been 

recently exacerbated when clinicians face patients with Coronavirus Disease-2019 (Covi19) 

infection. 

Acc
ep

ted
 M

an
us

cri
pt



228

9:6 563–569Z Javed et al. Empagliflozin and metformin 
in PCOS

RESEARCH

The effects of empagliflozin vs metformin on 
endothelial microparticles in overweight/obese 
women with polycystic ovary syndrome
Zeeshan Javed1,2, Maria Papageorgiou1,3, Leigh A Madden4, Alan S Rigby5, Eric S Kilpatrick6, Stephen L Atkin7 and 
Thozhukat Sathyapalan 1

1Department of Academic Diabetes, Endocrinology and Metabolism, Hull York Medical School, University of Hull, Hull, UK
2Department of Endocrinology and Diabetes, Pakistan Kidney and Liver Institute and Research Centre, Knowledge City, Lahore, Pakistan
3Division of Bone Diseases, Geneva University Hospitals and Faculty of Medicine, University of Geneva, Geneva, Switzerland
4School of Life Sciences, University of Hull, Hull, UK
5Hull York Medical School, University of Hull, Hull, UK
6Department of Pathology, Sidra Medical and Research Center, Doha, Qatar
7Royal College of Surgeons in Ireland, Al Sayh, Bahrain

Correspondence should be addressed to T Sathyapalan: Thozhukat.Sathyapalan@hyms.ac.uk

Abstract

Context: Endothelial microparticles (EMPs) are novel, surrogate biomarkers of endothelial 
function and have been shown to be elevated in women with polycystic ovary syndrome 
(PCOS). It remains poorly understood how pharmacological options for managing PCOS 
affect EMP levels.
Objective: To characterise and compare the effects of empagliflozin vs metformin on the 
circulating levels of EMPs in overweight/obese women with PCOS.
Methods: This was a randomised, comparative, 12-week single-centre trial conducted at 
the Academic Diabetes, Endocrinology and Metabolism Research Centre, Hull, UK. This 
analysis includes data from 39 overweight/obese women with PCOS who completed the 
study and were randomised to empagliflozin (15 mg/day) (n = 19) or metformin (1500 
mg/day) (n = 20). Blood samples were collected at baseline and 12 weeks after treatment 
and analysed for specific surface proteins (ICAM-1, VCAM-1, PECAM-1, E-selectin and 
endoglin) expressed by circulating EMPs using flow cytometry.
Results: In the empagliflozin group, ICAM-1 (P = 0.006), E-selectin (P = 0.016) and VCAM-1 
(P = 0.001) EMPs increased significantly following 12 weeks of treatment, but no changes 
were seen in PECAM-1 (P = 0.93) or endoglin (P = 0.13) EMPs. In the metformin group, 
VCAM-1 EMPs (P < 0.001) increased significantly after 12 weeks of treatment, whereas 
all other EMPs remained unchanged. When data were expressed as percentage change 
from baseline in each group, no significant differences were seen between groups for 
any biomarker (P-values from 0.22 to 0.80).
Conclusions: Short-term administration of empagliflozin and metformin in overweight/
obese women with PCOS appear to increase EMPs expressed by endothelial cells during 
their activation.
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Abstract 

Introduction: Right ventricular outflow tract (RVOT) dysfunction is common among individuals with 
congenital heart disease (CHD). Surgical intervention often carries prohibitive risks due to the need 
for sequential pulmonary valve (PV) replacements throughout their life in the majority of cases. 
Transcatheter pulmonary valve replacement (tPVR) is one of the most exciting recent developments 
in the treatment of CHD and has evolved to become an attractive alternative to surgery in patients 
with RVOT dysfunction. 

Areas covered: In this review, we examine the pathophysiology of RVOT dysfunction, indications for 
tPVR, and the procedural aspect. Advancements in clinical application and valve technology will also 
be covered. 

Expert opinion: tPVR is widely accepted as an alternative to surgery to address RVOT dysfunction, 
but still significant numbers of patients with complex RVOT morphology deemed not suitable for 
tPVR, As the technology continues to evolve, new percutaneous valves will allow such complex RVOT 
patient to benefit from tPVR. 

 

Keywords: Transcatheter pulmonary valve; Pulmonary regurgitation; Congenital Heart 
Disease; Tetralogy of Fallot   
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Poor Agreement but Good Predictive Value Between
Automated and Manual QTc Intervals in Pediatric Emergency

Department Electrocardiograms
Robert J. Hoffman, MD, MS* and Khalid Alansari, MD*†

Objectives: QTc interval is significant because prolongation may lead to
ventricular dysrhythmia. Computerized electrocardiogram machines typi-
cally measure QT interval length and, using an algorithm assessment of
multiple leads, calculate a QTc value. Manual measurement of the QT inter-
val used to calculate the QTc value is more time-consuming but potentially
more accurate. In this study, we compare the automatedQTc calculation with
the QTc value calculated using manual QT measurements.
Methods: We prospectively obtained 350 resting 12-lead electrocardio-
grams (ECGs) in children aged 2 to 14 years in an academic pediatric emer-
gency department. Manual measurement of the QT interval was performed
and the QTc was calculated using the 2 most commonly used correction
methods, Bazzet and Fridericia formulas. The paired values were used to
perform a Bland-Altman analysis and create a receiver operating character-
istic curve.
Results: Bland-Altman analysis determined that QT-automated and QTc-
Bazett had an average difference of 3.8 milliseconds, with a standard devi-
ation of 86 milliseconds (95% confidence interval = −161 to 176). An au-
tomatedQTc value of 455milliseconds was sensitive to detect manual QTc
values of greater than 480 milliseconds.
Conclusions: In children with resting ECGs, there is a poor agreement
between the automated QTc produced by a computerized electrocardio-
gram and the QTc value obtained using manual QT measurement. Statisti-
cally and clinically relevant discrepancy between the automated QTc and
QTc values calculated after manual QT measurement was present. Auto-
mated QTc values may be used as a screening tool to detect prolonged
QTc, but for accurate determination of QTc, manual measurement
is necessary.

Key Words: QT, QTc, Bazett, Fridericia, torsades, ECG

(Pediatr Emer Care 2020;36: 286–290)

T he primary relevance of the QT interval and associated QTc
interval of an ECG is that prolongation of this interval may re-

sult in torsades de pointes and potentially death. In children, pro-
longation of the QT interval as a result of medication exposure
and/or long QT syndrome is of concern.1

Most modern cardiograph machines are computerized, and
they typically provide a QTc value produced by an algorithmic
analysis of the QT interval in multiple leads. There is a modest
amount of published literature comparing QT and QTc interval
values that result from automated versus manual measurement.
These typically are studies performed in adult volunteers.2,3

Few pediatric studies of QT measurement exist, and none are

in emergency or acute care settings. Neonatal studies4 and sev-
eral studies of pediatric QTc measurement from Japan, where
routine screening for prolonged QTc is regularly carried out,
have been published.5

Most studies on the topic show discrepancy between auto-
mated and manual QTc measurement. Expert panels on the topic
of long QT syndrome recommend that QT intervals be measured
manually.6,7We sought to compare automated QTcmeasurements
(QTcA) with QTc values that were produced by manual measure-
ment in pediatric emergency department patients.

METHODS
This institutional review board–approved prospective study

was conducted in an academic pediatric emergency department
with a census of 250,000/year. Electrocardiograms from children
aged 2 to 14 years who were being treated in the ED were ob-
tained. This was performed with a Phillips Pagewriter Tc70 Car-
diograph (Phillips Healthcare, Cleveland, Ohio) producing a
standard 12-lead ECG with 25.0 mm/s and 10 mm/mV.

After completing a 6-hour course on ECG interpretation in
athletes, which includes specific focus on methods of QT interval
measurement QTc calculation,8 a pediatric emergency physician
manually measured the QT and RR interval of each ECG. This
was performed using digital calipers accurate to 0.01 mm
(Mitutoyo Corporation, Tokyo, Japan). These intervals were mea-
sured as the preceding RR interval, and QTwas from the first de-
flection of the Qwave until the terminus of the Twave. The Twave
terminus, which is typically the only difficult aspect of the interval
to measure and that area that leads to variability in measurement,
was considered to be the shorter of the intervals defined by the re-
turn to the isoelectric line or the tangent of the steepest downward
slope of the Twave intersecting with the isoelectric line. Intervals
were preferentially measured in lead II if the tracing and Twave
morphology was adequate. If not, the QRS was measured,
followed by other limb leads with the tallest Twaves.

For QTc calculation, the 2 most commonly used correction
formulae were used. These were the Bazett formula, which uses
the square root of the RR interval and is more broadly referred
to in general medical practice but is known to overestimate QTc
at higher heart rates, and Fridericia formula, which uses the cube
root of the RR interval and may be more accurate but can overcor-
rect at slower heart rates. The QTcA value, QTc values obtained
by manual measurement using Bazett correction (QTcB), and
the similar value produced by Fridericia correction (QTcF) were
compared using Stata 12.0 (Stata Corp, College Station, Tex) sta-
tistical software, a Bland-Altman analysis. Receiver operator char-
acteristic curves were also produced to determine what QTcA
value best predicts prolonged QTcB and QTcF values. The US
Food and Drug Administration recommended significant values
of QTc of 480 and 500 milliseconds were used.

Statistical reporting includes bias, standard deviation of
bias, and 95% confidence interval, and for ROC curve, the
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42 Abstract 

43 Introduction/Aim

44 Corneal confocal microscopy is a rapid, non-invasive ophthalmic technique to identify sub-clinical 

45 neuropathy. The aim of this study was to quantify corneal nerve morphology in children with 

46 type 1 diabetes mellitus compared to age-matched healthy controls using corneal confocal 

47 microscopy. 

48 Method

49 Twenty participants with type 1 diabetes mellitus (age 14±2 years, diabetes duration 4.08±2.91 

50 years, glycated hemoglobin 9.3±2.1%) without retinopathy or microalbuminuria and 20 healthy 

51 controls were recruited from outpatient clinics. Corneal confocal microscopy was undertaken 

52 and corneal nerve fiber density (no./mm2), corneal nerve branch density (no./mm2), corneal 

53 nerve fiber length (mm/mm2), corneal nerve fiber tortuosity and inferior whorl length (mm/mm2) 

54 were quantified manually. 

55 Results

56 Corneal nerve fiber density (22.73±8.84 vs. 32.92±8.59; P<0.001), corneal nerve branch density 

57 (26.19±14.64 vs. 47.34±20.01; P<0.001), corneal nerve fiber length (13.26±4.06 vs. 19.52±4.54; 

58 P<0.001) and inferior whorl length (15.50±5.48 vs. 23.42±3.94; P<0.0001) were significantly A
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59 lower, whilst corneal nerve fiber tortuosity (14.88±5.28 vs. 13.52±3.01; P=0.323) did not differ 

60 between children with type 1 diabetes mellitus and controls. Glycated hemoglobin correlated 

61 with corneal nerve fiber tortuosity (P<0.006) and aspartate aminotransferase correlated with 

62 corneal nerve fiber density (P=0.039), corneal nerve branch density (P=0.003), and corneal nerve 

63 fiber length (P=0.037). 

64 Conclusion

65 Corneal confocal microscopy identifies significant sub-clinical corneal nerve loss, especially in the 

66 inferior whorl of children with type 1 diabetes mellitus without retinopathy or microalbuminuria.

67 Keywords: Type 1 diabetes mellitus, child, small fiber neuropathy 

68
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69 Introduction

70 Type 1 Diabetes Mellitus (T1DM) affects over half a million children worldwide (1, 2). Diabetes is 

71 associated with chronic microvascular complications in adults which increases morbidity and all-

72 cause mortality (3). Diabetes is the main cause of distal symmetric polyneuropathy (DSPN) (4-6). 

73 Adults with DSPN present with a combination of symptoms such as numbness, pain, and tingling 

74 in the feet (7). The American Diabetes Association endorses screening for distal symmetric 

75 polyneuropathy (DSPN) at diagnosis of T2DM, 5 years after the diagnosis of T1DM and annually 

76 thereafter (8). Children and adolescents with T1DM rarely complain of neuropathic symptoms. 

77 However, a study of children with T1DM showed reduced motor and sensory nerve conduction 

78 velocities (24%) and at least one neuropathic symptom (60%) or sign (58%) (9) and in another 

79 study symptomatic neuropathy was present in 13.5%, whilst 22.5% had neurophysiological 

80 evidence of neuropathy (10) and 18% had impaired vibrotactile sense (11). Furthermore, in one 

81 study 36% had >2 abnormal autonomic function tests and 18.8% had severe autonomic 

82 neuropathy (12). In a prospective study abnormal nerve conduction velocity (NCV) was found in 

83 31.6% at baseline which increased to 63.2% after 5 years (13) and in another study over 10 years 

84 the prevalence of clinical neuropathy increased from 6.5% to 16.1%, whilst NCV abnormalities 

85 increased from 17.7% to 46.8% (14). Whilst, neurophysiologic assessments are highly sensitive 

86 they are not easily performed in children (15). Vibration perception threshold (VPT) and tactile 

87 perception threshold tests are easy to perform but lack sensitivity for the early detection of 

88 DSPN (16). There is a need for non-invasive sensitive screening tools for the early detection of 

89 neuropathy in children with diabetes. 

90 Corneal confocal microscopy (CCM) is a rapid, non-invasive and well-tolerated technique to 

91 detect and quantify neuropathy in adults with T1DM (17-24). An early study found no significant 

92 changes in CCM parameters in children with T1DM (15). However, a more recent study has 

93 shown a significant reduction in corneal nerve fibre measures in young children with T1DM with 

94 and without diabetic retinopathy (25). The aim of this study was to quantify corneal nerve 

95 morphology in the central cornea and inferior whorl of children with T1DM compared to age-

96 matched healthy controls using CCM. 
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97 Methods

98 Twenty participants with T1DM and 20 age-matched healthy controls underwent CCM. Patients 

99 with a history of any other cause of neuropathy, malignancy, deficiency of B12 or folate, chronic 

100 renal failure, liver failure, connective tissue or systemic disease (rheumatoid arthritis, systemic 

101 lupus erythematosus, dermatomyositis, systemic scleroderma, Raynaud Phenomenon), previous 

102 corneal trauma or systemic disease that affects the cornea, surgery and a history of or current 

103 contact lens wear were excluded from the study. All participants provided assent and parental 

104 informed consent and the research adhered to the tenets of Declaration of Helsinki and was 

105 approved by Sidra Medicine and Weill Cornell Medicine Research Ethics Committee. 

106 Image selection and quantification 

107 Six central sub basal nerve plexus (SBNP) images were selected from the central cornea and 

108 corneal nerve fiber density (CNFD), (no./mm2) corneal nerve branch density (CNBD) (no./mm2), 

109 corneal nerve fiber length (CNFL) (mm/mm2), corneal nerve fiber tortuosity (CNFT) were 

110 quantified using manual CCMetrics. Six images centred on the inferior whorl and adjacent areas 

111 (upper right/left corner and lower right/left corners) were selected and the inferior whorl length 

112 (IWL) (mm/mm2) was quantified utilizing the manual CNFL mode in CCMetrics (Figure 1) (26). The 

113 investigator was blind to the study group when performing CCM and analysing CCM images. 

114 Statistical analysis 

115 All statistical analyses were performed using IBM SPSS Statistics software Version 26 and P<0.05 

116 was considered statistically significant. Normally distributed data were expressed as mean ± 

117 standard deviation and the means were compared using an independent sample t-test. Pearson 

118 correlation was undertaken to investigate the association between clinical parameters and 

119 corneal nerve fibre parameters. Graph prism version 8 was used to build dot plots. 

120 Results

121 Twenty participants with T1DM and 20 healthy controls underwent CCM. Subjects with T1DM 

122 were slightly older (P<0.02) and taller (P<0.02) but had comparable weight and BMI. They also 

123 had a lower aspartate aminotransferase (AST) (P<0.02) but comparable bilirubin and alanine 

124 aminotransferase (ALT) (Table 1). 

125 Only 4 (20%) of the patients met the American Diabetes Association (ADA) criteria (>10 yrs. of 

126 age and >5 yrs. of diabetes) to undergo screening for microvascular complications. Eight (40.0%) A
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127 underwent assessment for retinopathy and 11 (55.0%) underwent assessment for 

128 microalbuminuria of whom none had retinopathy or microalbuminuria. 

129 CNFD (22.73±8.84 vs. 32.92±8.59; P=0.001), CNBD (26.19±14.64 vs. 47.34±20.01; P<0.001) and 

130 CNFL (13.26±4.06 vs. 19.52±4.54; P<0.001) were lower in patients with T1DM compared to 

131 healthy controls (Figure 2A-C). CNFT did not differ between groups (14.88±5.28 vs. 13.52±3.01; 

132 P=0.323) (Figure 3D). IWL was significantly lower in patients with T1DM (n=19) compared to 

133 controls (n=19) (15.50±5.48 vs. 23.42±3.94; P<0.0001) (Figure 3 A-C). CNFD, CNBD, CNFL and IWL 

134 were >2SD lower than the mean of controls in 15%, 10%, 30% and 50% of patients with T1DM. 

135 Correlation between CCM parameters and clinical/laboratory measures

136 Age, height, BMI, 25(OH)D, bilirubin and ALT did not correlate with any CCM parameter (P>0.05). 

137 There was no correlation between duration of diabetes and CCM parameters (P>0.05) and only 

138 glycated hemoglobin (HbA1c) correlated significantly with CNFT (P<0.006). AST correlated with 

139 BMI (P<0.01), CNFD (P=0.039), CNBD (P=0.003), and CNFL (P=0.037) (Table 2). 
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141 Discussion

142 In the present study there is evidence of significant corneal nerve loss in children with T1DM 

143 without retinopathy or microalbuminuria. It is critical to detect and prevent nerve damage at the 

144 earliest stage of diabetic neuropathy as improvement in glycaemic control and other risk factors 

145 such as obesity, hypertension, dyslipidaemia may prevent nerve degeneration and promote 

146 nerve regeneration (27, 28). 

147 Previous studies in adults with T1DM have found a significant reduction in central CNFD, CNBD 

148 and CNFL compared to healthy controls (18, 29-35) and in T1DM patients without retinopathy or 

149 microalbuminuria (34). Corneal nerve loss has good diagnostic utility for both diabetic somatic 

150 and autonomic neuropathy (22). Furthermore, a lower CNFL is associated with the development 

151 of clinical diabetic neuropathy (31, 36, 37), and a more rapid reduction in CNFL predicts the 

152 development and progression of diabetic neuropathy (38). Significant improvements in CNFD, 

153 CNBD, and CNFL have been observed in T1DM patients after simultaneous pancreas and kidney 

154 transplantation  (39, 40), omega-3 supplementation (41) and an improvement in multiple risk 

155 factors for diabetic neuropathy (42). 

156 In the present study a significant reduction in central corneal nerve fibre parameters in young 

157 children with T1DM has been demonstrated, which is comparable with a previous study in 

158 children and young adolescents with T1DM (25). Established risk factors for diabetic neuropathy 

159 such as age, height, HbA1c and BMI were not associated with the reduction in corneal nerve 

160 parameters, consistent with previous findings in adults with T1DM (35, 43). CNFT was not 

161 altered, in contrast with a study in adults with diabetes where nerve tortuosity was higher (44). A 

162 reduction in corneal nerves occurs, regardless of diabetes duration, in young patients with T1DM 

163 (35) and adults with T2DM (45).

164 The ADA has recommended initial screening for albuminuria and retinopathy in patients with 

165 T1DM aged over 10 years, after 3-5 years of diabetes (46). Whilst 20% of this cohort fulfilled 

166 the criteria for screening, none had microalbuminuria or retinopathy. Indeed, the significant 

167 corneal nerve loss in these children with T1DM without retinopathy or microalbuminuria 

168 agrees with previous findings in adults with T1DM (25, 34) and supports the thesis that 

169 neuropathy may precede retinopathy (47). It also argues for earlier screening of diabetic 

170 neuropathy in children with T1DM using CCM. AST was lower in our cohort with T1DM and A
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171 correlated with CNFD, CNBD, and CNFL. No relationship between AST and CCM has been 

172 observed in studies in adults with diabetes (21, 22, 30, 48). Whilst the association between 

173 body mass index and elevated AST is well established as a marker for liver injury in obese 

174 adults (49-52), in the present study AST was inversely correlated with BMI.

175 The inferior whorl is distal to the central nerves and may allow the identification of earlier nerve 

176 damage (26, 53). Studies in adults with T1DM and T2DM have shown a greater reduction in IWL 

177 (48, 54), especially in those with painful diabetic neuropathy (55, 56). This is the first study in 

178 children with T1DM showing a marked reduction in IWL, with 50% having a reduction >2SD lower 

179 than the mean in controls. 

180 A limitation of the current study is the cross-sectional design, relatively small number of subjects 

181 studied and the lack of additional measures of diabetic neuropathy. Prospective studies are 

182 needed to assess progression of corneal nerve abnormalities in relation to other complications 

183 and risk factors for diabetic neuropathy. 

184 Significant corneal nerve loss has been demonstrated in the central cornea and inferior whorl 

185 indicative of neuropathy in children with T1DM without microalbuminuria or retinopathy. This 

186 suggests that CCM could be used to screen for early sub-clinical neuropathy and to assess 

187 disease progression in children with T1DM.
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Figure 1. Central corneal sub-basal nerve plexus and inferior whorl.

[Insert Figure 1]

(A) Schematic presentation of the sub-basal nerve plexus (SBNP) at the central and inferior whorl. (B) Nerve fibres at the central cornea, (C) 

tracing of the nerves using CCMetrics, (D) Nerve fibres at the inferior whorl (IW), (E) tracing of the IW using CCMetrics.

Figure 2. CCM parameters and images of the sub-basal plexus in children with T1DM and healthy 

controls.

[Insert figure 2]A
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(A) CNFD: Corneal nerve fiber density, (B) CNBD: corneal nerve branch density, (C) CNFL: corneal nerve fiber length, (D) CNFT: corneal 

nerve fiber tortuosity, (E) CCM image of corneal nerves in a healthy control, (F) CCM image of reduced corneal nerves in a child with 

T1DM.

Figure 3. Inferior whorl length and CCM images of the inferior whorl in children with T1DM and 

healthy controls. 

[Insert figure 3]

(A) IWL (Inferior whorl length) in healthy controls and children with TIDM, (B) CCM image of IWL in a healthy control and (C) CCM image of 

IWL in a child with T1DM. A
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Table 1. Clinical and laboratory measures in patients with T1DM and controls. 

 Healthy (n=20) T1DM (n=20) P-value 

Age 12.83±1.91 14.47±2.43 0.02 

Duration of T1DM - 4.08±2.91 N/A 

Height (m) 1.45±0.13 1.54±0.09 0.02 

Weight (kg) 47.87±18.63 51.65±13.46 0.467 

BMI (Kg/m2) 22.26±5.47 21.68±5.09 0.733 

HbA1c (%) - 9.3±2.1 N/A 

Bilirubin (μmol/L) 10.54±5.4 13.22±5.92 0.206 

AST (IU/L) 24.83±5.45 20.44±4.23 0.02 

ALT (IU/L) 15.08±4.03 16.44±3.74 0.339 

25(OH)D (ng/ml) 23.88±8.96 18.16±8.56 0.085 

Microalbuminuria n (%) 

Yes 

No 

 

- 

- 

 

0 

11 (55.0%) 

N/A 

Diabetic retinopathy n (%) 

Yes 

No 

 

- 

- 

 

0 

8 (40.0%) 

N/A 

Data are presented as mean ± SD.  BMI: Body mass index, AST: aspartate aminotransferase, ALT: alanine aminotransferase.  
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Table 2. Correlations between CCM parameters and clinical and metabolic parameters.  

Age 

(years)

Duration 

of disease 

(years)

HbA1c 

(%)

Height 

(m) 

BMI 

(Kg/m2)

25(OH)D 

(ng/ml)

Bilirubin 

(μmol/L)

AST 

(IU/L)

ALT 

(IU/L)

CNFD (no./mm2)
-0.278 

(0.235)

0.027 

(0.915)

-0.300 

(0.226)

-0.028 

(0.907) 

-0.396 

(0.084)

0.072 

(0.783)

-0.207 

(0.41)

0.489 

(0.039)

-0.121 

(0.633)

CNBD (no./mm2)
-0.144 

(0.544)

0.108 

(0.670)

0.221 

(0.377)

0.040 

(0.876) 

-0.329 

(0.157)

-0.002 

(0.995)

0.033 

(0.897)

0.666 

(0.003)

0.129 

(0.611)

CNFL (mm/mm2)
-0.188 

(0.428)

0.067 

(0.791)

-0.036 

(0.887)

0.053 

(0.824) 

-0.257 

(0.275)

-0.099 

(0.706)

-0.127 

(0.615)

0.495 

(0.037)

-0.013 

(0.959)

CNFT (TC)
0.28 

(0.231)

0.032 

(0.899)

0.619 

(0.006)

0.202 

(0.392) 

0.203 

(0.39)

0.244 

(0.344)

0.267 

(0.284)

-0.165 

(0.505)

-0.282 

(0.256)

IWL (mm/mm2)
0.195 

(0.423)

0.029 

(0.911)

-0.009 

(0.974)

0.063 

(0.798) 

0.358 

(0.133)

-0.380 

(0.132)

-0.456 

(0.066)

0.014 

(0.957)

-0.001 

(0.995)
CNFD: Corneal nerve fibre density, CNBD: corneal nerve branch density, CNFL: corneal nerve fiber length, CNFT: Corneal nerve fiber 

tortuosity, IWL: inferior whorl length, BMI: body mass index, AST: aspartate aminotransferase, ALT: alanine aminotransferase.  
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Draft Genome Sequence of an Extended-Spectrum
�-Lactamase-Producing Klebsiella oxytoca Strain Bearing mcr-9
from Qatar
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ABSTRACT Klebsiella oxytoca is an opportunistic human pathogen causing nosoco-
mial infection. We report the draft genome of an extended-spectrum �-lactamase-
producing K. oxytoca isolate harboring an mcr-9 gene, a recently discovered colistin
resistance analog, from Qatar. The genome statistics, along with the sequence type
and resistance mechanisms, are predicted for the assembled genome.

Colistin in combination with other agents is used for the treatment of severe
infections caused by carbapenem-resistant Gram-negative bacteria. The emer-

gence of plasmid-mediated resistance to colistin due to lipid A-modifying enzymes
encoded by 10 different mcr genes in Enterobacterales has endangered the last-resort
treatment (1–3). One of the genes,mcr-9, has been recently described in Escherichia coli,
Klebsiella pneumoniae, Enterobacter spp., and Salmonella enterica serotype Typhimu-
rium (4–9) from animals and humans. The increasing reports of novel mcr genes have
become a great concern in many countries. Therefore, it is crucial to understand the
molecular mechanisms of colistin resistance in Qatar.

Klebsiella oxytoca is an opportunistic pathogen associated with nosocomial infec-
tions (10, 11). It becomes a public health concern because of resistance to antimicro-
bials due to the presence of blaOXY, blaCTX-M, and blaSHV genes (11). Here, we report the
genome of K. oxytoca strain 18099069b harboring mcr-9, which was isolated from a
rectal swab obtained from a child during admission to the intensive care unit to screen
for extended-spectrum �-lactamase (ESBL)- and carbapenemase-producing Enterobac-
teriaceae. Swabs are routinely inoculated onto CHROMagar ESBL and CHROMagar
mSuperCARBA (CHROMagar, France). Plates are incubated under aerobic conditions at
35 � 2°C for 18 to 24 h, minimizing exposure to light. Suspicious colonies growing on
the chromogenic agar plates after overnight incubation are identified using the matrix-
assisted laser desorption ionization–time of flight (MALDI-TOF) Biotyper system (Bruker,
Bremen, Germany). In this case, MALDI-TOF mass spectrometric identification was
performed on a single colony picked from the ESBL chromogenic plate onto the MALDI
target plate. Antimicrobial susceptibility testing was performed using the Phoenix
system (Becton, Dickinson, USA). The MIC for colistin was determined by broth microdi-
lution (ComASP Colistin; Liofilchem, Italy). MICs were interpreted according to the CLSI
breakpoints (12). Ethics approval for the study was obtained from the institutional
review board of Sidra Medicine.

DNA was extracted using the NucliSENS easyMag platform (bioMérieux, France).
DNA libraries were constructed with a Nextera XT kit (Illumina, CA) and sequenced on
the Illumina MiSeq system with 2 � 300 cycles. The sequence data were trimmed using
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Procedural sedation and analgesia involve 
the use of one or more sedative and anal-
gesic agents to relieve pain and anxiety 
and to control motor activity in patients 
undergoing diagnostic and therapeutic 
procedures.1–4 Administration of effec-
tive procedural sedation can maximise 
patient comfort, thus leading to a higher 
frequency of procedural success and it is 
also often linked with increased parental 
satisfaction with the emergency depart-
ment (ED) experience, even though the 
administration of sedation can be asso-
ciated with increased length of stay.1–4 
Typical indications for procedural seda-
tion include diagnostic imaging, fracture 
or dislocation reduction, wound care 
and repair of a laceration, incision and 
drainage of an abscess, lumbar punc-
ture and placement of a central venous 
catheter.1–4 This paper will discuss the 
safety profile of ketamine when used in 
procedural sedation and how to prevent 
or manage ketamine sedation- related 
adverse events.

Ketamine: pharmacology and 
actions
Ketamine is N- methyl- D- aspartate 
receptor blocker, a dissociative agent 
chemically related to phencyclidine. It 
produces a trance- like cataleptic state 
of sensory isolation characterised by 
profound analgesia, sedation and amnesia 
while maintaining cardiovascular stability 
and preserving spontaneous respirations 
and airway reflexes.4 Ketamine undergoes 
hepatic metabolism to norketamine, an 
active metabolite with one- third of the 
analgesic potency of ketamine. It has a 
short duration of action and can be admin-
istered intravenously, intramuscularly 
or intranasally. The intravenous route is 
highly preferred in procedural sedation 
using ketamine. The onset of action of 

ketamine is rapid (1–2 min), the duration 
is brief (10–15 min) and the recovery time 
is short (30–60 min). The initial dose is 
1–1.5 mg/kg, and an additional 0.5 mg/kg 
doses can be administered within the next 
4 min and titrated to effect. The dose given 
should achieve and maintain dissociation. 
This is an important concept. Other drugs 
used for sedation in the ED will demon-
strate a dose- response continuum, which 
generally involve more drug to achieve 
deeper sedation but with concomitant 
depression of protective airway reflexes 
and cardiorespiratory status. Ketamine 
will produce a threshold of dissociation 
without that effect.4

The intramuscular route is typically 
limited to situations where intravenous 
access cannot be obtained or where severe 
aggressive behaviour prevents coopera-
tion in obtaining intravenous access. The 
initial dosing is 4–6 mg/kg, with subse-
quent 2–4 mg/kg doses administered after 
10 min as needed. The onset of action is 
delayed to about 10–15 min and clinically 
useful sedation lasts 30–40 min. The intra-
nasal route can also be used in paediatric 
population where higher doses of up to 
9 mg/kg have been used.1–4

Ketamine: sedation-related 
adverse events
The primary disadvantage of ketamine 
is its adverse event profile. Respiratory 
events include hypersalivation, apnoea, 
laryngospasm, clinically apparent pulmo-
nary aspiration and oxygen desaturation. 
Apnoea may require an intervention to 
stimulate or assist ventilation including 
vigorous tactile stimulation, application 
of bag mask with assisted ventilation or 
tracheal intubation.4 Laryngospasm is a 
partial or complete upper airway obstruc-
tion with oxygen desaturation caused 
by involuntary and sustained closure of 

C
onsortia. Protected by copyright.

 on June 14, 2020 at U
ppsala U

niversitet BIBSAM
http://ep.bm

j.com
/

Arch D
is C

hild Educ Pract Ed: first published as 10.1136/archdischild-2019-318610 on 10 June 2020. D
ow

nloaded from
 



264

Full  length article

Group  B  streptococcal  disease  in the  mother  and newborn—A  review

Philip  J.  Steera,*,  Alison Bedford Russellb,  Sonali  Kochharc,d,  Philippa  Coxe,  Jane  Plumbf,
Gopal  Gopal  Raog

a Imperial College London, Academic Department of Obstetrics and Gynaecology, Chelsea and Westminster Hospital, London SW10 9NH, United Kingdom
b Clinical Services, Division of Neonatology, Sidra Medicine, Qatar
cGlobal Healthcare Consulting, India
dDepartment of Global Health, University of Washington, Seattle, United States
eHomerton University Hospital NHS Foundation Trust, London, United Kingdom
fGroup B Strep Support, Haywards Heath, RH16 1UA, United Kingdom
g London North West University Healthcare NHS Trust, Harrow, United Kingdom

A R T I  C  L  E I  N  F  O

Article history:
Received 17  April  2020
Received in revised form  12  June 2020
Accepted 13  June 2020
Available  online xxx

Keywords:
Group B  streptococcus
GBS
Antibiotic  prophylaxis
Microbiome
Vaccine

A B  S T R A C  T

Group B  Streptococcus, a  common commensal  in the  gut  of  humans  and in the  lower genital  tract  in
women, remains  an important  cause  of  neonatal  mortality  and morbidity.  The  incidence  of  early  onset
disease has  fallen markedly  in countries  that  test  women for carriage  at  35–37  weeks  of  pregnancy  and
then offer intrapartum  prophylaxis  with penicillin during labour.  Countries  that  do not  test, but  instead
employ  a  risk factor approach, have  not  seen a  similar fall.  There  are  concerns  about  the  effect  on the
neonatal  microbiome  of  widespread use  of  antibiotic  prophylaxis  during labour, but  so far the  effects
seem  minor and temporary.  Vaccination against  GBS  would be  acceptable  to most  women and GBS
vaccines  are  in the  early  stages  of  development.
Tweetable abstract:  Group B  Strep is  a  key  cause  of  infection, death and disability  in young babies.

Antibiotics  given in labour remain the  mainstay  of  prevention, until  a  vaccine  is  available.
© 2020 Published by  Elsevier B.V.

What is group B Streptococcus (GBS)?

Antony  Van Leeuwenhoek (1632–1723) was  the  first  to identify
microscopic  one-celled organisms,  which he  called ‘animalcules’.
He  described bacteria  of  the  genus  Selenomonas  (crescent  shaped
bacteria  from  the  human mouth)  in 1676.  The  understanding of
bacteria  was  greatly  increased by  the  work of  Louis  Pasteur
(1822–1895), but  it  was  Robert  Koch (1843–1910) who first  linked
specific  microorganisms  to particular diseases,  such as  tuberculo-
sis,  cholera  and anthrax.  A Viennese  surgeon,  Theodor Billroth
(1829–1894)  coined the  term  Streptococcus  to describe  a  group of
bacteria  within the  order Lactobacillales  and phylum  Firmicutes.
Beta-haemolytic  Streptococci  are  so-called because  when they  are
cultured on blood agar (a  growth medium  made  from  algae  and
enriched with mammalian blood,  usually  from  sheep or horses),
the  red blood cells  are  lysed and the  haemoglobin the  cells
contained is  denatured so that  its  red colour disappears.  Group  A
beta-haemolytic  Streptococci  (characterised by  possessing the
Lancefield group A antigen,  a  carbohydrate  structure  found in the

cell  wall) tend to cause  severe  infections.  An example  is
S.pyogenes,  part  of  the  skin microbiome  in 2–17  %  of  individuals,
which causes  diseases  such as  rheumatic  and scarlet  fevers.

Group  B  beta-haemolytic  Streptococci  (GBS)  are  called S.agalactiae
(Latin for"withoutmilk")becausetheycausemastitis incows[1]. It isa
common bowel  commensal  in many  animals  including fish, cattle  -
and humans, in which it  is  present  in 20–40 %  of  adults  [2].  It  can be
divided into ten serotypes  based on a  serological  reaction directed
against  the  polysaccharide  capsule [3]  and which are  thought  to
influence  virulence  and antibiotic  resistance.  The  most  frequently
identified serotypes  that  cause  invasive  disease  in neonates  are  III
(60.6  %) and Ia  (17.3  %), whereas  type  VI  (32.7  %), Ib  (19.4  %), and V
(19.4  %) are  the  most  common cause  of  invasive  disease  in adults.
SerotypeVI is  the leadingtypethatcolonizespregnant  women(35.0  %)
[4].  However, the  differences  are  not  currently  thought  to be  sufficient
to make  them  useful  in clinical  practice.

Clinical importance of GBS

Maternal infection – incidence

The  clinical  importance  of  group  B  Streptococcus  is  that,
although it  is  commonly  a  commensal  in the  gut  and vagina,  it  can
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Abstract
Fusarium wilt of tomato caused by the pathogen Fusarium oxysporum f. sp. lycopersici (Fol) is one of the most
devastating soilborne diseases of tomato. To evaluate whether microbial community composition associated with Fol-
infected tomato is different from healthy tomato, we analyzed the tomato-associated microbes in both healthy and Fol-
infected tomato plants at both the taxonomic and functional levels; both bacterial and fungal communities have been
characterized from bulk soil, rhizosphere, rhizoplane, and endosphere of tomatoes using metabarcoding and
metagenomics approaches. The microbial community (bacteria and fungi) composition of healthy tomato was signifi-
cantly different from that of diseased tomato, despite similar soil physicochemical characteristics. Both fungal and
bacterial diversities were significantly higher in the tomato plants that remained healthy than in those that became
diseased; microbial diversities were also negatively correlated with the concentration of Fol pathogen. Network analysis
revealed the microbial community of healthy tomato formed a larger and more complex network than that of diseased
tomato, probably providing a more stable community beneficial to plant health. Our findings also suggested that healthy
tomato contained significantly greater microbial consortia, including some well-known biocontrol agents (BCAs), and
enriched more functional genes than diseased tomato. The microbial taxa enriched in healthy tomato plants are recog-
nized as potential suppressors of Fol pathogen invasion.

Keywords Fusarium oxysporum . Tomato Fusariumwilt . Microbiome .Mycobiome .Metabarcoding . Shotgunmetagenomics

Introduction

Tomato (Solanum lycopersicum) is one of the most widely
cultivated vegetables worldwide, with a global annual yield
of more than 177 million tons (FAO, http://www.fao.org/
faostat). The production of tomato is often limited by
diseases, especially the devastating soilborne disease
Fusarium wilt, which is caused by the tomato-specific fungus
Fusarium oxysporum f. sp. lycopersici (Fol) [1, 2]. This path-
ogen can infect tomato plants at all stages of growth and is one
of the most devastating diseases of tomato [3]. Disease-
resistant cultivars, chemical fungicides, biocontrol agents
(BCAs), crop rotation, and soil fumigation are commonly
used to manage Fusarium wilt [1, 2]. Crop rotation, however,
is not favorable for greenhouse farmers who do not prefer
growing less profitable cereals. Methyl bromide (for soil fu-
migation) is quite effective but has been phased out in the
“Montreal Protocol,” due to its considerable environmental
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Abstract

Social distancing is the only option available during the COVID-19 pandemic until a vaccine is 

developed. However, this is having a major impact on human relationships and bonding between 

parents and neonates is a major concern. Separation during this health emergency could have lifelong 

consequences for offspring and there are even greater concerns if newborn infants are sick or 

vulnerable and need intensive care. We look at how bonding can be safely supported and maintained 

without risking infecting neonates, by comparing the international guidelines and proposing safe 

actions within those frameworks. 

Key words: bonding, COVID-19, guidelines, pandemic, separation
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The novelty of the coronavirus disease 2019 (COVID-19) has led some researchers to 

use influenza models and changes in influenza activity to infer the impact of social 

distancing measures to mitigate the transmission of severe acute respiratory syndrome 

coronavirus 2 (SARS-CoV-2) 1-2. However, it has been argued that the effectiveness 

of school closure to reduce influenza transmission is not transferrable to the COVID-

19 pandemic given the alleged lower attack rate in children compared with adults and 

the greater basic reproductive number of SARS-CoV-2 as opposed to influenza3.

Sidra Medicine is the main referral centre for the pediatric population of Qatar with 

76,694 pediatric emergency department (PED) visits in 2019. A proactive school 

closure was the first social distancing measure implemented by the State of Qatar on 

March 10. Table 1 shows a comparison of the molecular detection of respiratory 

viruses other than SARS-CoV-2 on nasopharyngeal swabs from our PED per 1000 

emergency visits before school closure, between February 13 and March 14, assuming 

a maximum incubation period for influenza of 4 days, and after school closure, 

between March 15 and April 11. Notably, whereas the rate of laboratory-confirmed 

influenza A infections decreased more than 30-fold after school closure, rates of total 

respiratory pathogen tests and positive tests for other viruses, except for adenovirus, 

varied slightly. In fact, influenza A has not been detected by our laboratory since 

March 30. This dramatic decrease is unlikely to be related to seasonal variations as 

rates of laboratory-confirmed influenza A were similar during the same weeks in 2019 

(RR, 1.3; 95% CI, 0.4-3.8, P=0.7), which was consistent with the typical transmission 

pattern in the northeastern coast of the Arabian Peninsula where influenza A 

circulates throughout the year with secondary peaks occurring usually in March4.

Although the rates of common human coronaviruses (common HCoVs), including 

types 229E, HKU1, NL63 and OC43, did not change significantly before and after 
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Abstract

Most children who present to the emergency department with acute asthma, respond well 

to inhaled β2-agonists (spacer or nebulizer), oxygen (if required) and systemic steroids. 

Guidelines across the world agree on this simple, straight forward evidenced based 

approach. In children with more severe asthma attacks and those who do not respond to 

initial treatment, the evidence base for the secondary level treatment is less clear. Many 

regimens exist for the next step. Intravenous Magnesium Sulphate (MgSO4) is now used 

frequently in these situations and some centres are starting to use nebulized MgSO4 as 

part of the initial maximal inhaled therapy options. This paper examines the role of MgSO4 

in acute asthma in children. It focusses on how MgSO4 might work, what are the current 

recommendations for use and then what is the current evidence base to support its use. 

We have presented the evidence for the use of both nebulized and intravenous MgSO4. 

At the end of the paper we have suggested future directions for research in this area. Our 

aim is to present a synthesis of the current role of MgSO4 in the management of an acute 

asthma attack. 
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Dear Editor, 

We note that COVID-19 is a global public health emergency that has resulted in a significant 

psychological impact on the mental health of women during pregnancy1. There has been 

emerging evidence of further secondary morbidity associated with the pandemic with an in 

increase in domestic violence associated with the strategies implemented to slow its spread, 

namely social isolation and lockdown.2 There is a known increased risk of domestic violence 
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s u m m a r y

Background & aims: Critical illness is associated with derangement in the metabolic and inflammatory
response. Previous investigators have highlighted the cross-link between feeding, inflammation and gut
homeostasis. Glucagon like peptide-1 (GLP-1) is a gut derived hormone that plays an important role in
the modulation of energy metabolism through appetite regulation and promotion of gastric motility.
Growing evidence suggests that GLP-1 might influence energy expenditure. The aim of this study was to
assess the relationship between inflammatory activation and metabolic regulation of energy expenditure
by assessing cytokine release, levels of GLP-1 and energy expenditure in a cohort of critically ill children.
Method: This is a prospective study conducted in critically ill children. A blood sample was collected
from each child during the first few days of critical illness, for the analysis of serum inflammatory cy-
tokines (TNF-a, IL-10, IL-6 and IL-1b) and GLP-1 in 42 children. Indirect calorimetry (IC) measurements
were performed concurrently in a subset of 21 children. The metabolic index was determined using the
ratio of Measured Resting Energy Expenditure (MREE)/Predicted Resting Energy Expenditure (PREE)
based on the Schofield equation. Correlation analysis was performed, followed by a stepwise linear
regression analysis to assess factors affecting GLP-1 and the metabolic index.
Results: A total of 42 children (0e14 years) were included in this study. The regression analysis indicated
that CRP, TNF-a, IL-6 and IL-1b statistically influenced GLP-1 concentrations (p < 0.01). Where IC mea-
surements were performed (N ¼ 21), GLP-1 showed a statistically significant association with the
metabolic index (p < 0.01). No evidence of statistical associationwas recorded between the inflammatory
mediators and the metabolic index. Overall the results showed that circulating GLP-1 was increased in
response to inflammatory stimuli in critically ill children. GLP-1 contributed to the changes observed in
MREE induced by critical illness in our cohort.
Conclusion: Energy expenditure is extremely variable in critically ill children, our study suggests that
changes in GLP-1 might contribute to a significant amount of this variation. If confirmed in larger studies,
GLP-1 could be used as a correction factor for REE predictive equations in critically ill children.

© 2020 Elsevier Ltd and European Society for Clinical Nutrition and Metabolism. All rights reserved.

1. Introduction

Critical illness is associated with derangements in host meta-
bolic and inflammatory responses [1]. As a result of close inter-

relationships between inflammatory, metabolic and endocrine
homeostatic pathways, an acute insult to one may have implica-
tions on the normal functioning of the others [2]. Under physio-
logical conditions, inflammatory cytokines have the capacity to
regulate energy metabolism through suppression of appetite and
modulation of stress hormones [3]. In critical illness, it is suggested
that inflammatory cytokines can affect energy expenditure [2,3],
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Aims. To investigate the healing process and nickel release of the Hyperion occluder (Comed BV, Netherlands), as compared to the
Amplatzer septal occluder (ASO) (St. Jude Medical Inc., St. Paul, MN, USA) in a chronic swine model. Background. Some long-
term complications occurring after percutaneous atrial septal defect (ASD) closure may be partially associated with an inap-
propriate healing of the device and increased nickel release. There is no direct comparative study of different occluders for healing
and nickel release.Methods. After percutaneous ASD creation, 12 pigs were implanted with 15mm Hyperion (n� 6) and 15mm
ASO (n� 6) devices. After 1 month (n� 3 for each device) and 3 months (n� 3 for each device) of follow-up, device explantation
was performed and healing was assessed using histopathological workup. Systemic and tissular nickel release was performed.
Results. Implantation was successful in 100% without complications. Device coverage was observed as early as 1 month after
implantation and was almost complete after 3 months. A granulation tissue with a predominantly mononuclear inflammatory
reaction was observed in contact with nitinol wires while an inflammatory reaction was seen in contact with textile fibers. We
found no statistically significant difference between the 2 devices whether for histological grading scores or systemic nickel release,
regardless to follow-up duration. Conclusions. In this preclinical study, we demonstrated that Amplatzer septal occluder and
Hyperion occluder were not significantly different for device healing and nickel release processes.

1. Introduction

Transcatheter device occlusion of secundum atrial septal
defects (ASD) has become the currently gold-standard
treatment strategy for patients with suitable anatomy [1, 2].
The Amplatzer septal occluder (ASO) (St. Jude Medical Inc.,
St. Paul, MN, USA) has become the leading device world-
wide for closing ASDs in the last two decades owing to its

novel design, ease of use, and proven sustained efficacy.
Long-term follow-up in both pediatric and adult ASD pa-
tients have shown favorable outcome with this device [3, 4].
However, although rare, device closure of ASD is also as-
sociated with some potentially serious complications in-
cluding device thrombosis, device related endocarditis, or
migraine headache [5, 6]. It has been suggested that those
complications may be partially associated with (1) an
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Maturity-onset diabetes of the young (MODY) classically describes dominantly inherited

forms of monogenic diabetes diagnosed before 25 years of age due to pancreatic

β-cell dysfunction. In contrast, mutations in certain MODY genes can also present

with transient or persistent hyperinsulinemic hypoglycemia in newborn infants, reflecting

instead β-cell dysregulation. Of the MODY genes described to date, only hepatocyte

nuclear factor-4-alpha (HNF4A; MODY1) and hepatocyte nuclear factor-1-alpha (HNF1A;

MODY3) mutations may result in a biphasic phenotype of hypoglycemia in early life

and hyperglycemia in later life. We report a family with a novel HNF4A mutation with

diverse phenotypic presentations of glucose dysregulation. The proband was a term,

appropriate-for-gestational age male infant with symptomatic hypoglycemia on day 3

of life needing high glucose infusion rate to maintain normoglycemia. He was born

to a non-obese and non-diabetic mother. Glucose regulation was optimized using

diazoxide upon confirmation of hyperinsulinism. Cascade genetic screening identified

the same mutation in his father and elder sister, but mother was negative. Father

was diagnosed with Type 1 diabetes at 15 years of age that required insulin therapy.

Proband’s elder sister, born at term appropriate for gestational age, presented with

transient neonatal hypoglycemia needing parenteral glucose infusion for a week followed

by spontaneous resolution. The paternal grandparents were negative for this mutation,

confirming a paternal de novo mutation and autosomal dominant inheritance in this

family. This pedigree suggests that the presence of early-onset paternal diabetes

should prompt molecular testing in infants presenting in the newborn period with

diazoxide-responsive hyperinsulinemic hypoglycemia, even in the absence of maternal

diabetes and macrosomia.

Keywords: maturity-onset diabetes mellitus, hepatocyte nuclear factor 4-alpha, hepatocyte nuclear

factor−1- alpha, hyperinsulinemic hypoglycemia of infancy, congenital hyperinsulinism, diazoxide
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UPPER LIB GRAFT ( ULG) FOR REDO URETHROPLASTIES IN CHILDREN . A STEP BY STEP VIDEO

PURPOSE 

Lower lip and cheek are commonly used sources of buccal mucosa grafts for urethroplasty. In recent 
years, aiming to improve the donor site morbidity, our preference changed to the use (ULG). The aim of 
this video is to illustrate the technical details of the ULG harvesting for children 

 

MATERIAL AND METHODS 

The inner surface of the upper lib is exposed by two stay sutures. The frenulum is spared, the mucosa to 
be harvested is marked and local submucosal infiltration is done with a solution of bupivacaine plus 
epinephrine. The edges are incised ant the submucosa plane created with a scissor. The graft is 
detached, defatted, and applied with quilting stitches over the recipient site with the standard 
technique. Hemostasis is secured and the donor site is left open. 

 

RESULTS 

From 2015 to 2018, 25 ULG harvests were done in 24 patients. Only one (5%) presented local pain 
associated to the procedure in the first 24 hours. After minimum 2 months after surgery, none of the 
patients presented perioral nubmness, difficulty with mouth opening, contraction of the donor site or 
changes in salivation. 

  

CONCLUSIONS 

ULG harvest is easy and a suitable alternative source of oral mucosa for urethroplasty in children. 
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Brief Communication
While Severe-Acute-Respiratory-Syndrome-CoronaVirus-2 (SARSCoV-2/Covid-19) 

causes physical morbidity for healthcare workers (HCWs)1, Covid-19 also carries 

psychological morbidity for HCWs2-3. This morbidity translates to anxiety and depressive A
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Abstract

Objectives: Attitudes towards labour care and women’s
choices for their preferred mode of delivery are docu-
mented in studies from the around the world, however less
is known about women’s birth choices in the Middle East.
This study was designed with the aim of exploring beliefs
and attitudes in this region.
Methods: Voluntary participation in an ethics-approved
survey was offered to pregnant women attending the
antenatal clinic at Sidra Medicine from August 2018 to
January 2019 with no exclusion criteria.
Results: Of the 346 respondents, 58.1% were Arabic and
the remainder expatriates. This group composition
allowed comparison between women native and non-
native to the Gulf region. Arabic and non-Arabic women
differed significantly in previous birth experiences: the
Arabs had had more doctor-led deliveries (45 vs. 34%),
epidurals (56.6 vs. 45%) and episiotomies (65.7 vs.
54%). 70.2% of the respondents chose a normal delivery
as their preferred birth mode though a smaller majority
of the Arabic subgroup did (63.2 %). 60.4% preferred
delivery by doctors and longer hospital stays (47.6),
more so Arabic participants (64.7 and 68.6 %). Signifi-
cantly less Arabs, would choose husbands as birth
partners (51.2 vs. 86.2%) and more expressed a gender
preference for doctors. Other group choices are
presented.
Conclusions: Though women in this region made compa-
rable choices about mode of delivery as their Western
counterparts, they demonstrated an expectation of a
culturally distinct andmoremedicalized approach to care in

labour. The findings highlight the need for further studies to
inform regional obstetric care and health education in-
terventions as well as tailoring maternity care services.

Keywords: birth choices; survey; Qatar.

Introduction

Although birth is a natural process it can be subject to
medical interventions at various stages. Many factors
may influence women’s views towards how they would
prefer to labour and give birth and how they engage with
interventions offered during the process [1]. Satisfaction
with birth experience may have implications for the
woman’s emotional and mental health and may also
influence on their decisions in future pregnancies [2].
Therefore, a knowledge of women’s expectations and
beliefs is critical to developing effective patient-centred
maternity services.

While women’s birth preferences, especially around
maternal request Caesarean sections, have been explored
in different parts of the world [3], this aspect remains
relatively unexplored in Middle Eastern populations.
Therefore, this study was designed with the aim of
exploring these attitudes and beliefs in a Middle Eastern
population.

Materials and methods

Ethics approval was sought and received from the local Ethics
Committee.

A modified validated survey questionnaire [4] exploring preg-
nant women’s background and birthing choices was selected and
piloted (Survey questionnaire Appendix 1). The surveywas carried out
for a five-month period from August 2018 to January 2019 at Sidra
Medicine, Qatar.

The antenatal clinic at Sidra Medicine, is a consultant-led
service supported by midwifery/nursing staff and with imaging
and full laboratory services. Voluntary participation in the survey
was offered to pregnant women attending the clinic on their first
visit.

The initial questions in the questionnaire were aimed at col-
lecting demographic data. Events around previous births were then
explored followed by plans for future pregnancies. This was fol-
lowed by questions on the woman’s preferences in the current
pregnancy.
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A metagenomics‑based diagnostic 
approach for central nervous 
system infections in hospital acute 
care setting
Mohammad Rubayet Hasan 1,2,3*, Sathyavathi Sundararaju3, Patrick Tang2,3, 
Kin‑Ming tsui2,3, Andres Perez Lopez2,3, Mohammad Janahi2,3, Rusung Tan2,3 & peter tilley4,5

the etiology of central nervous system (cnS) infections such as meningitis and encephalitis remains 
unknown in a large proportion of cases partly because the diversity of pathogens that may cause CNS 
infections greatly outnumber available test methods. We developed a metagenomic next generation 
sequencing (mNGS)-based approach for broad-range detection of pathogens associated with CNS 
infections suitable for application in the acute care hospital setting. the analytical sensitivity of mnGS 
performed on an Illumina MiSeq was assessed using simulated cerebrospinal fluid (CSF) specimens 
(n = 9). mNGS data were then used as a training dataset to optimize a bioinformatics workflow 
based on the IDseq pipeline. For clinical validation, residual CSF specimens (n = 74) from patients 
with suspected CNS infections previously tested by culture and/or PCR, were analyzed by mNGS. In 
simulated specimens, the NGS reads aligned to pathogen genomes in IDseq were correlated to qPCR 
 ct values for the respective pathogens (R = 0.96; p < 0.0001), and the results were highly specific for 
the spiked pathogens. In clinical samples, the diagnostic accuracy, sensitivity and specificity of the 
mNGS with reference to conventional methods were 100%, 95% and 96%, respectively. The clinical 
application of mNGS holds promise to benefit patients with CNS infections of unknown etiology.

Central nervous system (CNS) infections such as meningitis and encephalitis are potentially life threatening 
diseases caused by a myriad of infectious pathogens. Besides high rates of mortality, meningitis and encephali-
tis are major causes of morbidity, and permanent disabilities such as brain damage, hearing loss, and learning 
disabilities can result from CNS  infections1–5. A specific etiologic agent cannot be identified in 15–60% of cases 
of meningitis and up to 70% of  encephalitis6, 7. Clinical management of meningitis and encephalitis is highly 
dependent on early and rapid detection of underlying causes of the disease, so that appropriate antimicrobial or 
anti-viral therapy can be instituted in a timely manner. Specific diagnosis is also important to avoid unnecessary 
treatment and hospitalization of patients with self-limiting forms of viral meningitis to minimize potential harm 
and unnecessary cost to  patients6.

Current diagnostic test methods for CNS infections include CSF Gram staining, CSF cell count, glucose, 
and protein measurements and biomarkers such as procalcitonin (PCT) and lactate. These tests are generally 
performed to distinguish between bacterial versus viral infections, and they are not specific for any causative 
pathogens. Bacteriological culture or PCR testing to detect specific pathogens in cerebrospinal fluid (CSF) are 
currently the most important methods for the diagnosis of CNS infections. However, a large number pathogens 
known to cause meningitis and encephalitis cannot be routinely cultured, and most molecular tests are targeted 
to common pathogens only. A broad-range, unbiased method to identify all pathogens in CSF would markedly 
improve the management of patients who are critically ill with undiagnosed disease.

Advances in genomic approaches—particularly in sequencing technologies—are being applied in many 
research and clinical settings. For example, next generation sequencing (NGS) technology, which is capable of 
deciphering millions of DNA and RNA sequences in parallel, has shown promise for detecting pathogens in clini-
cal  samples8. In a recent online survey, with infectious diseases physicians, microbiologists and other associated 
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Sir, 

 

Colistin in combination with other agents is indicated as a last resort agent for the treatment of 

severe infections caused by multiple-drug resistant gram-negative bacteria, particularly those 

resistant to carbapenems. Worryingly, the recent emergence and global dissemination of the 

plasmid-mediated resistance gene mcr-1, which encodes a phosphoethanolamine transferase, 

threatens to render treatment with polymyxins ineffective [1]. This scenario has been further 
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Abstract 

Neonatal diabetes mellitus (NDM) is a rare form of monogenic diabetes presenting within the 

first 6 months of life. INS gene promoter mutations have been shown to cause both 

remitting/relapsing and permanent NDM. We, herein, present three interesting patients with

INS gene promoter mutations. Two cousins with an identical homozygous c.-331C>G mutation 

presented with NDM. The first cousin had non-remitting diabetes and still requires multi-dose 

insulin injections at the current age of 6.1 years. However, the other cousin’s diabetes remitted 

at the age of 9 months, and she is still in remission at the age of 3-years with no medication or

dietary intervention required (latest HbA1c was 4.9 %). The third patient had NDM also due to 

a homozygous INS promoter c.-331C>A mutation. Her diabetes remitted at the age of two-

months and relapsed at the age of 2.6-years with severe diabetic ketoacidosis. Distinct clinical 

phenotype and relapse with severe DKA in one of the three cases suggest that INS promotor 

mutations can cause a heterogeneous phenotype and even cases exhibiting remission can relapse

unpredictably. Therefore, as the age of relapse is unpredictable, close follow-up and family 

education on diabetes symptoms are essential for cases with remitting/relapsing diabetes due 

to INS gene mutations.  

This article is protected by copyright. All rights reserved.
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Global incidence of Necrotizing
Enterocolitis: a systematic review and Meta-
analysis
Amer Alsaied1,2,3, Nazmul Islam1 and Lukman Thalib1*

Abstract

Background: Necrotizing Enterocolitis (NEC) is a major cause of morbidity and mortality in the Neonatal
Intensive Care Unit (NICU), yet the global incidence of NEC has not been systematically evaluated. We
conducted a systematic review and meta-analysis of cohort studies reporting the incidence of NEC in infants
with Very Low Birth Weight (VLBW).

Methods: The databases searched included PubMed, MEDLINE, the Cochrane Library, EMBASE and grey
literature. Eligible studies were cohort or population-based studies of newborns including registry data
reporting incidence of NEC. Incidence were pooled using Random Effect Models (REM), in the presence of
substantial heterogeneity. Additional, bias adjusted Quality Effect Models (QEM) were used to get sensitivity
estimates. Subgroup analysis and meta-regression were used to explore the sources of heterogeneity. Funnel
plots as appropriate for ratio measures were used to assess publication bias.

Results: A systematic and comprehensive search of databases identified 27 cohort studies reporting the
incidence of NEC. The number of neonate included in these studies was 574,692. Of this 39,965 developed
NEC. There were substantial heterogeneity between studies (I2 = 100%). The pooled estimate of NEC based on
REM was 7.0% (95% CI: 6.0–8.0%). QEM based estimate (6.0%; 95% CI: 4.0–9.0%) were also similar. Funnel plots
showed no evidence of publication bias. Although, NEC estimates are similar across various regions, some
variation between high and low income countries were noted. Meta regression findings showed a statistically
significant increase of NEC over time, quantified by the publication year.

Conclusion: Seven out of 100 of all VLBW infants in NICU are likely to develop NEC. However, there were
considerable heterogeneity between studies. High quality studies assessing incidence of NEC along with
associated risk factors are warranted.

Keywords: Necrotizing Enterocolitis, Incidence, Systematic review, Meta-analysis
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licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.
The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the
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Abstract
Purpose Although genetic predisposition and exposure to dietary gluten are considered necessary triggers for the develop-
ment of coeliac disease, alterations in the gut microbial composition may also contribute towards the pathogenesis of coeliac 
disease. This review aims to provide an overview of the available data on the potential mechanisms through which the gut 
microbiota plays a role in the causation of coeliac disease and to discuss the potential therapeutic strategies that could dimin-
ish the consequences of microbial dysbiosis.
Method A search of the literature was performed using the PubMed, Embase, and JSTOR databases; relevant articles were 
included.
Results Recent studies in patients with coeliac disease have reported an increase in the relative amounts of gram negative 
bacterial genera such as Bacteroides, Prevotella, and Escherichia, and reduced amounts of protective anti-inflammatory 
bacteria such as Bifidobacteria and Lactobacilli. Dysbiotic microbiota may lead to a dysregulated immune response that may 
contribute to the pathogenesis of coeliac disease. In infancy, antibiotic use and certain infant feeding practices may lead to 
alterations in the developing gut microbiota to influence the immune maturation process and predispose to coeliac disease.
Conclusion The induction of the intestinal immune system and gluten intolerance may be influenced by the relative abun-
dance of certain microbiota. Factors such as infant feeding practices, diet, antibiotics, and infections, may be involved in the 
development of coeliac disease due to their influence on gut microbial composition. The efficacy of potential modulators of 
the gut microbiota such as probiotics, prebiotics, and fecal microbial transplant as adjunctive treatments to gluten-free diet 
in coeliac disease is unproven and requires further investigation.

Keywords Coeliac disease · Microbiota · Metagenomics · Dysbiosis

Introduction

Coeliac disease is an autoimmune disorder triggered by the 
ingestion of gluten in genetically susceptible people [1]. The 
disorder is characterized by a mucosal disease of the proxi-
mal small bowel as a result of a T-cell mediated destruction 
of mucosal epithelial cells. It is generally acknowledged that 
coeliac disease affects about 1% of the population with an 

increasing prevalence [2] that varies between countries [3]. 
Patients with coeliac disease develop a permanent loss of 
immune tolerance to gluten [4, 5], a protein found in cere-
als such as wheat, rye, and barley. Upon ingestion, gluten 
can cause a pathological injury characterized by progressive 
degrees of inflammation and loss of villi in the proximal 
small bowel leading to the development of gastrointestinal 
malabsorption along with extra-gastrointestinal manifesta-
tions [3].

Coeliac disease is a multifactorial disease, characterized 
by a complex interplay of genetic and environmental fac-
tors. While genetic factors (such as the presence of Human 
Leukocytic Antigen—mainly HLA-DQ2 or HLA DQ-8) 
and exposure to dietary gluten are considered to be nec-
essary triggers, they are not sufficient for disease develop-
ment [6]. Additional factors such as infant feeding practices, 
the amount of gluten ingested, the age at which gluten is 
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Genetics of structural and functional brain changes
in autism spectrum disorder
Sheema Hashem1, Sabah Nisar1, Ajaz A. Bhat 1, Santosh Kumar Yadav1, Muhammad Waqar Azeem2, Puneet Bagga3,
Khalid Fakhro 4,5, Ravinder Reddy3, Michael P. Frenneaux6 and Mohammad Haris 1,7

Abstract
Autism spectrum disorder (ASD) is a neurological and developmental disorder characterized by social impairment and
restricted interactive and communicative behaviors. It may occur as an isolated disorder or in the context of other
neurological, psychiatric, developmental, and genetic disorders. Due to rapid developments in genomics and imaging
technologies, imaging genetics studies of ASD have evolved in the last few years. Increased risk for ASD diagnosis is
found to be related to many specific single-nucleotide polymorphisms, and the study of genetic mechanisms and
noninvasive imaging has opened various approaches that can help diagnose ASD at the nascent level. Identifying risk
genes related to structural and functional changes in the brain of ASD patients provide a better understanding of the
disease’s neuropsychiatry and can help identify targets for therapeutic intervention that could be useful for the clinical
management of ASD patients.

Introduction
Autism spectrum disorder (ASD) is a neurological and

developmental disorder consisting of a wide range of
symptoms and disability that develop in early childhood
and persists throughout life. The common symptoms of
ASD include limited activities, lower engagement and
communication, talking and learning problems, and
repetitive behavior. According to the World Health
Organization, the global burden of ASD is continuously
growing, with a current prevalence rate of 1 in 160 chil-
dren. Reported prevalence rates vary widely from country
to country though. Recent data from the Centers for
Disease Control and Prevention showed that about 1 in 68
children in the United States had been identified with
some form of ASD, with more than 3 million people
affected1. A recent study estimated prevalence of ASD in
the United States in 2014–2016 was 2.47% among ado-
lescents and children2. While in the United Kingdom, the

annual prevalence rate for children aged 8 years between
2004 and 2010 was 3.8/1000 for boys and 0.8/1000 for
girls3. Recent studies have shown that the pooled ASD
prevalence estimate in Asia is 0.36%, including data from
nine countries (China, Korea, India, Bangladesh, Lebanon,
Iran, Israel, Nepal and Sri Lanka)4. The prevalence of ASD
in the Middle East region was documented to be 1.4 per
10,000 children in Oman5, 4.3 per 10,000 children in
Bahrain6, 1/167 in Saudi Arabia7, and a recent study
reported ASD prevalence to be 1.14 % in children aged
6–11 years in Qatar8.
ASD incidence is 4–5 times greater in males than in

females9. The exact cause of ASD remains unclear; how-
ever, it is thought that both genetic and environmental
factors play essential roles. The effect of ASD on society is
enormous and multifaceted as it affects not only the child
but also the siblings and parents and significantly disturbs
the functioning of family routine life. Individuals with
ASD are very likely to encounter the criminal justice
system, mostly due to a lack of knowledge of their social
and communication difficulties. There are also financial
pressures associated with the recovery and decreased
opportunities for jobs. Various studies have focused on

© The Author(s) 2020
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Letter to the Editor

A novel STING1 variant causes a
recessive form of STING-associated
vasculopathy with onset in infancy
(SAVI)

To the Editor:
Stimulator of interferon response genes (STING) encoded by

stimulator of interferon response cGAMP interactor 1 (STING1),
previously known as transmembrane protein 173 (TMEM173) is
an important pattern recognition receptor that detects microbial
dinucleotides and functions as an adaptor molecule in the cyto-
solic DNA sensing pathway that binds 2’3’-cyclic GMP-AMP
(cGAMP), which is generated when cytosolic DNA activates cy-
clic GMP-AMP synthase (cGAS).1,2 STING activation stimulates
the induction of type I interferons, which activate interferon
responses. Gain-of-function (GOF) variants in STING1 lead to au-
toactivation without ligand binding and cause a rare autoinflam-
matory disease named STING-associated vasculopathy with
onset in infancy (SAVI) (Online Mendelian Inheritance in Man
catalog no. 615934).3,4 Patients with SAVI present in infancy
with the following symptoms: recurrent fevers; cold-induced
skin vasculitis that can progress to tissue loss and amputation of
fingers and toes; and/or interstitial lung disease, which is the
main cause of the mortality that often occurs before patients reach
adulthood. So far, all reported cases of SAVI have been caused
by autosomal dominant variants, with most of them occurring
de novo.

We have identified 6 patients from 4 unrelated families, all of
whom are of Arabic ethnicity and harbor pathogenic STING1
variants that are disease causing only in homozygosity. The
patients had clinical disease suggestive of SAVI andwere enrolled
into institutional review board–approved protocols, including the
National Institutes of Health natural history protocol
(NCT02974595).

Patient 1, the index patient, presented at 4 weeks of age with a
cough and failure to thrive, as well as with a maculopapular
violaceous rash with a livedoid appearance (Fig 1, A and B).
A chest computed tomography scan showed diffuse bilateral
parenchymal opacities. His lung disease progressed despite
steroid therapy and short-term treatment with the JAK inhibitor
tofacitinib, and he died of respiratory failure at 5 months of
age. His older brother (patient 2) died at 18 months of age with
chronic cough and failure to thrive. Although genetic testing
was not performed, the clinical manifestations and similarities
of patient 2 to those of his younger brother strongly suggest
that he had SAVI. Patient 3 presented at 3 months of age with
recurrent fever, erythematous rash, cough, and dyspnea,
ultimately progressing to oxygen dependence. He had a chest
computed tomography scan with results consistent with
interstitial lung disease and a lung biopsy specimen that showed
chronic interstitial pneumonitis with intraalveolar hemorrhage.
He is currently taking the JAK inhibitor ruxolitinib. His brother,

patient 4, had respiratory symptoms starting at the age of 6
months; he was diagnosed with SAVI at the age of 15 months
and was initially treated with steroids, after which baricitinib
(a selective JAK1/2 inhibitor) was added to his treatment regimen.
Patient 5 presented at the age of 2 months with cough, tachypnea,
and recurrent lung infections; she was diagnosed with chronic
aspiration pneumonia and had a laryngeal cleft that was repaired
at the age of 4.5 years. Because of her lung disease (Fig 1, E), she
has required supplemental oxygen since the age of 7 months and
bilevel positive airway pressure support while sleeping since the
second year of life, when digital clubbing was noticed. She
developed pulmonary hypertension by the age of 4 years. At the
age of 5 she developed polyarthritis, an erythematous rash over
the soles of her feet and clubbing. She began taking baricitinib
at the age of 7 years; there was clinical improvement, but her
oxygen dependence continued. Patient 6 presented at the age of
8 months with a history of persistent tachypnea and failure to
thrive, polyarthritis, intermittent vasculitic rashes, and clubbing
(Fig 1, C and D). All of the parents and siblings were
asymptomatic with normal inflammatory markers. Additional
clinical and laboratory information is available in Table E1
(in this article’s Online Repository at www.jacionline.org).

Patients 1, 3, and 4 underwent targeted sequencing of STING1,
whereas whole exome sequencing was performed on families 3
and 4. Sequencing of all patients revealed a homozygous STING1
(NM_198282) variant c.841C>T, p.Arg281Trp, p.R281W (Fig 1,
F). This variant was present in heterozygosity in only 2 of 282,822
alleles reported in gnomAD (gnomad.broadinstitute.org) and is
predicted to be damaging by PolyPhen-2 and deleterious by the
scale-invariant feature transform algorithm (SIFT), and it has a
Combined Annotation-Dependent Depletion (CADD)-PHRED-
scaled score of 26.4. This variant has not been reported previously
in patients with SAVI (https://infevers.umai-montpellier.fr). All of
the parents, as well as several of the unaffected siblings, were het-
erozygous carriers of this variant (Fig 1, F). Avariant affecting the
same amino acid residue but mutated to a glutamine (c.842G>A,
p.Arg281Gln, p.R281Q) has previously been described to cause
an autosomal dominant form of SAVI5 (Fig 1, G).
A strikingly high interferon response gene signature and

systemic inflammation in patients with SAVI has led to their
designation as having an autoinflammatory interferonopathy.6

A standardized interferon response gene score was elevated
only in patients who were homozygous for the p.R281W variant
and who had clinical disease, and not in the siblings and parents
who were heterozygous carriers of the variant or in healthy
controls (Fig 1, H).

Transfection ofHEK293T cells with the STING1 construct con-
taining the R281Wmutation led to activation of IFNB1 luciferase
reporter without ligand binding (see Fig E1 in this article’s Online
Repository at www.jacionline.org), indicating that p.R281W is a
pathogenic GOF variant. The mutant remained responsive to
cGAMP (see Fig E1), suggesting no effect on ligand binding.

Disease-causing SAVI variants3 cluster in 2 areas. The
cryoelectron microscopy structure model of STING7 has mapped
the class 1 variants, p.N154S, p.V155M, and p.V147L to the
connector helix loop (Fig 1, G) which controls a cGAMP
ligand–induced 180o rotation of the ligand-binding area of the
STING dimer that induces polymerization and activation. The

Published by Elsevier Inc. on behalf of the American Academy of Allergy, Asthma &

Immunology. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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ASAIO Journal 2020 ELSO Guidelines

Disclaimer: This guideline describes prolonged extracorporeal 
life support (ECLS) and extracorporeal membrane oxygena-
tion (ECMO), applicable to Pediatric respiratory failure. These 
guidelines describe useful and safe practice, prepared by ELSO 
and based on extensive experience and are considered con-
sensus guidelines. These guidelines are not intended to define 
standard of care and are revised at regular intervals as new 
information, devices, medications, and techniques become 
available.

PATIENT SELECTION

Indications (ELSO Red Book, 5th Edition Ch 19)1

Extracorporeal membrane oxygenation (ECMO) should 
be considered in patients in whom a reversible pathology is 
known or suspected, and in whom providing ECMO poses less 
risks than not providing extracorporeal support (Table 1).

Decisions should be made on an individual level based on 
knowledge of the patient’s disease, institutional experience, 
expert consensus, and consultation.

ECMO support should be offered in all patients with acute se-
vere respiratory failure who demonstrate progressive persistent 
failure despite optimized conventional therapies and maneuvers.2

ECMO should be considered when the risk of mortality 
reaches 50% and is strongly indicated when mortality risk 
approaches 80% with conventional therapy.3 Earlier consid-
eration may be indicated to minimize barotrauma and other 
morbidities from aggressive conventional therapies.

With the advent of lung protective ventilation strategies, the 
decision to offer ECMO may be made at an individual patient 

level in patients who have required 2 weeks or more of me-
chanical ventilation.

Contraindications (ELSO Red Book 5th Edition Ch 19)

Although there are few absolute contraindications, ECMO 
should not be employed when the patient has an overall poor 
prognosis or when there is high likelihood of survival with un-
acceptable disability (Table 2).

MODE OF SUPPORT

Rationale

Choosing between venovenous (V-V) and venoarterial (V-A) 
support in patient with respiratory failure may be challeng-
ing, and decisions should be made according to the support 
required to assure appropriate hemodynamic function at the 
time of cannulation.

If the patient requires minimal to modest inotropic/va-
sopressor support at the time of cannulation, it is always 
worthwhile to first-attempt V-V ECMO. Sometimes, providing 
adequate O2 can improve hemodynamics such that V-A cannu-
lation will not be required.

In some instances, there may initially be some hemody-
namic instability warranting V-A ECMO. After initial clinical 
improvement, and if a long run is predicted given the under-
lying disease process, the patient may occasionally be con-
verted to V-V ECMO.

Cannulation Variations

There are many ways in which to support a patient who 
requires ECMO for respiratory support and these vary accord-
ing to local expertise, equipment availability, and patient prop-
erties. Some of the possibilities include:4

V-V support with two site cannulation using single lumen 
catheters

(dl)V-V support with one site cannulation using a double-
lumen atrial catheter

(dl)V-V support with one site cannulation and a double-
lumen, bicaval catheter

V-A support—venous drainage and arterial return
VV-A (venovenous arterial) when an additional drainage 

cannula is required to support flows
V-VA (venovenoarterial) where there is additional venous 

return either through a second venous cannula
(dl)V-VA (veno-venoarterial) where there is additional ve-

nous return via the return limb of a dual-lumen venous 
cannula

Extracorporeal Life Support Organization (ELSO): 2020 
Pediatric Respiratory ELSO Guideline
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a b s t r a c t 

Background: The c.3700A > G mutation, a rare cystic fibrosis (CF)-causing CFTR mutation found mainly 
in the Middle East, produces full-length transcript encoding a missense mutation (I1234V-CFTR), and a 
cryptic splice site that deletes 6 amino acids in nucleotide binding domain 2 (I1234del-CFTR). 

Methods: FRT cell models expressing I1234V-CFTR and I1234del-CFTR were generated. We also studied an 
I1234del-CFTR-expressing gene-edited human bronchial (16HBE14o-) cell model, and primary cultures of 
nasal epithelial cells from a c.3700A > G homozygous subject. To identify improved mutation-specific CFTR 
modulators, high-throughput screening was done using I1234del-CFTR-expressing FRT cells. Motivated by 
the in vitro findings, Trikafta was tested in two c.3700A > G homozygous CF subjects. 

Results: FRT cells expressing full-length I1234V-CFTR had similar function to that of wildtype CFTR. 
I1234del-CFTR showed reduced activity, with modest activation seen with potentiators VX-770 and 
GLPG1837, correctors VX-809, VX-661 and VX-445, and low-temperature incubation. Screening identified 
novel arylsulfonyl-piperazine and spiropiperidine-quinazolinone correctors, which when used in combi- 
nation with VX-445 increased current ~2-fold compared with the VX-661/VX-445 combination. The com- 
bination of VX-770 with arylsulfonamide-pyrrolopyridine, piperidine-pyridoindole or pyrazolo-quinoline 
potentiators gave 2–4-fold greater current than VX-770 alone. Combination potentiator (co-potentiator) 
efficacy was also seen in gene-edited I1234del-CFTR-expressing human bronchial epithelial cells. In two 
CF subjects homozygous for the c.3700A > G mutation, one subject had a 27 mmol/L decrease in sweat 
chloride and symptomatic improvement on Trikafta, and a second subject showed a small improvement 
in lung function. 

Conclusions: These results support the potential benefit of CFTR modulators, including co-potentiators, 
for CF caused by the c.3700A > G mutation. 

© 2020 European Cystic Fibrosis Society. Published by Elsevier B.V. All rights reserved. 

1. Introduction 

Cystic fibrosis (CF) is caused by loss-of-function mutations in 
the cystic fibrosis transmembrane conductance regulator (CFTR) 
protein, a cAMP-activated chloride channel expressed in the lungs, 

∗ Corresponding author at: 1246 Health Sciences East, 513 Parnassus Ave, Univer- 
sity of California, San Francisco, CA 94143-0521, USA. 

E-mail address: Peter.haggie@ucsf.edu (P.M. Haggie). 
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pancreas and other tissues [ 1 , 2 ]. More than 20 0 0 CFTR gene vari- 
ants have been identified, with > 300 associated with CF of vary- 
ing severity [ 1 , 3 ]. Although F508del is the most prevalent mu- 
tation in Europe and the US, there is considerable regional vari- 
ability in many CFTR mutations [4] . The c.3700A > G mutation is a 
relatively common CF-causing mutation in the Middle East [ 5 –8 ], 
present in nearly all CF subjects in Qatar and ~11% of CF subjects 
in Saudi Arabia. Clinically, the c.3700A > G mutation is associated 
with lung disease, lung infections, low bone mineral density, and 
late-onset pancreatic insufficiency, though disease severity is vari- 

https://doi.org/10.1016/j.jcf.2020.07.003 
1569-1993/© 2020 European Cystic Fibrosis Society. Published by Elsevier B.V. All rights reserved. 
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A B S T R A C T

Background

Crohn's disease (CD) is a chronic inflammatory disorder of the gastrointestinal tract, in which the pathogenesis is believed to be partly
influenced by the gut microbiome. Probiotics can be used to manipulate the microbiome and have therefore been considered as a potential
therapy for CD. There is some evidence that probiotics benefit other gastrointestinal conditions, such as irritable bowel syndrome and
ulcerative colitis, but their e�icacy in CD is unclear. This is the first update of a Cochrane Review previously published in 2008.

Objectives

To assess the e�icacy and safety of probiotics for the induction of remission in CD.

Search methods

The following electronic databases were searched: MEDLINE (from inception to 6 July 2020), Embase (from inception to 6 July 2020),
the Cochrane Central Register of Controlled Trials (CENTRAL), The Cochrane IBD Review Group Specialised Trials Register, World Health
Organization (WHO) International Clinical Trials Registry, and ClinicalTrials.gov.

Selection criteria

Randomised controlled trials (RCTs) that compared probiotics with placebo or any other non-probiotic intervention for the induction of
remission in CD were eligible for inclusion.

Data collection and analysis

Two review authors independently extracted data and assessed the methodological quality of included studies. The primary outcome was
clinical remission. Risk ratios (RRs) and 95% confidence intervals (CIs) were calculated for dichotomous outcomes.

Main results

There were two studies that met criteria for inclusion. One study from Germany had 11 adult participants with mild-to-moderate CD,
who were treated with a one-week course of corticosteroids and antibiotics (ciprofloxacin 500 mg twice daily and metronidazole 250 mg
three times a day), followed by randomised assignment to Lactobacillus rhamnosus strain GG (two billion colony-forming units per day)
or corn starch placebo. The other study from the United Kingdom (UK) had 35 adult participants with active CD (CDAI score of 150 to 450)
randomised to receive a synbiotic treatment (comprised of freeze-dried Bifidobacterium longum and a commercial product) or placebo.
The overall risk of bias was low in one study, whereas the other study had unclear risk of bias in relation to random sequence generation,
allocation concealment, and blinding. There was no evidence of a di�erence between the use of probiotics and placebo for the induction
of remission in CD (RR 1.06; 95% CI 0.65 to 1.71; 2 studies, 46 participants) a©er six months. There was no di�erence in adverse events

Probiotics for induction of remission in Crohn's disease (Review)
Copyright © 2020 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.
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A literature review of 2019 novel coronavirus (SARS-CoV2)
infection in neonates and children
Matteo Di Nardo1, Grace van Leeuwen2, Alessandra Loreti3, Maria Antonietta Barbieri4, Yit Guner5, Franco Locatelli6 and
Vito Marco Ranieri7

At the time of writing, there are already millions of documented infections worldwide by the novel coronavirus 2019 (2019-nCoV or
severe acute respiratory syndrome coronavirus 2 (SARS-CoV2)), with hundreds of thousands of deaths. The great majority of fatal
events have been recorded in adults older than 70 years; of them, a large proportion had comorbidities. Since data regarding the
epidemiologic and clinical characteristics in neonates and children developing coronavirus disease 2019 (COVID-19) are scarce and
originate mainly from one country (China), we reviewed all the current literature from 1 December 2019 to 7 May 2020 to provide
useful information about SARS-CoV2 viral biology, epidemiology, diagnosis, clinical features, treatment, prevention, and hospital
organization for clinicians dealing with this selected population.

Pediatric Research _#####################_ ; https://doi.org/10.1038/s41390-020-1065-5

IMPACT:

● Children usually develop a mild form of COVID-19, rarely requiring high-intensity medical treatment in pediatric intensive
care unit.

● Vertical transmission is unlikely, but not completely excluded.
● Children with confirmed or suspected COVID-19 must be isolated and healthcare workers should wear appropriate protective

equipment.
● Some clinical features (higher incidence of fever, vomiting and diarrhea, and a longer incubation period) are more common in

children than in adults, as well as some radiologic aspects (more patchy shadow opacities on CT scan images than ground-glass
opacities).

● Supportive and symptomatic treatments (oxygen therapy and antibiotics for preventing/treating bacterial coinfections) are
recommended in these patients.

INTRODUCTION
Severe acute respiratory syndrome coronavirus 2 (SARS-CoV2) is
the virus responsible for the coronavirus disease 2019 (COVID-19)
pandemic.1 Since its first outbreak in Wuhan, in the Hubei
province of China in early December 2019,2 SARS-CoV2 has spread
all over the world infecting millions of people and causing
hundreds of thousands o deaths [case fatality rate (CFR): 6.25%,
John Hopkins Coronavirus Resource Center, accessed 7 May
2020].3

Respiratory viral infections, in general, are more frequent and
severe in children than in adults. SARS-CoV2, instead, showed a
different scenario. Infection rates appear to be similar between
children and adults; however, children develop a milder illness
with a low CFR (<0.1%).3–7 The reasons for this milder severity in
childhood are not yet understood, and the actual epidemiologic
and clinical data of infected neonates and children are not
sufficient to solve these gaps. Thus, due to the scarcity of data on

SARS-CoV2 in children, we aimed at evaluating the current
literature available to provide useful information for clinicians
dealing with this particular population.

SEARCH STRATEGY
References for this review were identified through searches on
PubMED, Ovid MEDLINE, and EMBASE from 1 December 2019 to 7
May 2020, by two highly experienced librarians at Children’s
Hospital Bambino Gesù by using relevant terms related to 2019-
nCoV, COVID-19, and SARS-CoV2 in neonates and children
(Supplementary Material 1). Reference lists of the articles
identified by this search strategy were also searched. Earlier
reports were not excluded, especially if they were highly cited
articles. Only articles published in English were included in this
review. Three hundred and seventy-four papers were published in
PubMed, 117 in Ovid MEDLINE, and 119 in EMBASE. Among them,

Received: 17 April 2020 Revised: 18 May 2020 Accepted: 29 June 2020

1Pediatric Intensive Care Unit, Bambino Gesù Children Hospital, Rome, Italy; 2Cardiac Intensive Care Unit, Sidra Hospital, Doha, Qatar; 3Library, Bambino Gesù Children Hospital,
Rome, Italy; 4Emergency Department, Bambino Gesù Children Hospital, Palidoro, Rome, Italy; 5Pediatric Surgery, Children’s Hospital of Orange County, Orange, CA, USA;
6Department of Pediatric Hematology and Oncology, Bambino Gesù Children Hospital, Sapienza, University of Rome, Rome, Italy and 7Department of Medical and Surgical
Science, Anesthesia and Intensive Care, Policlinico di Sant’Orsola, Alma Mater, University of Bologna, Bologna, Italy
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randomised double-blinded pragmatic non-inferiority study comparing neonatal outcome. Int J Obstet Anaesth 2019; 39 (S1): S7.

Abstract

Background: Norepinephrine is an effective vasopressor during spinal anaesthesia for Caesarean delivery. However,

before it can be fully recommended, possible adverse effects on neonatal outcome should be excluded. We aimed to test

the hypothesis that umbilical arterial cord pH is at least as good (non-inferior) when norepinephrine is used compared

with phenylephrine for treatment of hypotension.

Methods: We enrolled 668 subjects having elective and non-elective Caesarean delivery under spinal or combined

spinaleepidural anaesthesia in this randomised, double-blind, two-arm parallel, non-inferiority clinical trial. Arterial

blood pressure was maintained using norepinephrine 6 mg ml�1 or phenylephrine 100 mg ml�1 according to the practice of

the anaesthetist, either prophylactically or therapeutically, as an infusion or bolus. The primary outcome was umbilical

arterial pH with a chosen non-inferiority margin of 0.01 units.

Results: Of 664 subjects (531 elective and 133 non-elective) who completed the study, umbilical arterial cord blood was

analysed for 351 samples from 332 subjects in the norepinephrine group and 343 samples from 332 subjects in the

phenylephrine group. Umbilical arterial pH was non-inferior in the norepinephrine group (mean, 7.289; 95% confidence

interval [CI], 7.284e7.294) compared with the phenylephrine group (mean, 7.287; 95% CI, 7.281e7.292) (mean difference

between groups, 0.002; 95% CI, e0.005 to 0.009; P¼0.017). Subgroup analysis confirmed the non-inferiority of norepi-

nephrine for elective cases but was inconclusive for non-elective cases.

Conclusions: Norepinephrine was non-inferior to phenylephrine for neonatal outcome assessed by umbilical arterial pH.

These results provide high-quality evidence supporting the fetal safety of norepinephrine in obstetric anaesthesia.

Clinical trial registration: ChiCTR-IPR-15006235.

Keywords: Caesarean delivery; hypotension; norepinephrine; obstetric anaesthesia; phenylephrine; spinal anaesthesia
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Abstract
Introduction There are no previous published reports on primary pediatric tumors of the central nervous system (CNS) in Qatar.
We undertook this retrospective cohort study to review the diagnosis of CNS tumors in children in Qatar to analyze the
presentation characteristics including symptoms, referral pathways, and time to diagnosis.
Methods All children registered with Pediatric Neuro-Oncology service (PNOS) were included in the study. Data from the time
of diagnosis (October 2007 to February 2020) were reviewed retrospectively. Presenting symptoms were recorded and pre-
diagnosis symptom interval (PSI) was calculated from the onset of the first symptom to the date of diagnostic imaging.
Results Of the 61 children registered with PNOS during the study period, 51 were included in the final analysis. Ten children were
excluded because theywere either diagnosed outside Qatar (n = 7) or were asymptomatic at the time of diagnosis (n = 3). Themedian age
was 45 (range 1–171) months. Common tumor types included low-grade glioma (LGG) (47.1%) and medulloblastoma/primitive neuro-
ectodermal tumors (PNET) (23.5%).Nine children had an underlying neurocutaneous syndrome. Thirty-eight patients (74.5%) had at least
one previous contact with healthcare (HC) professional, but 27 (52%) were still diagnosed through the emergency department (ED).
Presenting symptoms included headache, vomiting (36.2%), oculo-visual symptoms (20.6%), motor weakness (18.9%), seizures, ataxia
(17.2% each), irritability, cranial nerve palsies (12% each), and endocrine symptoms (10.3%). Median PSI was 28 days (range 1–845
days) for all CNS tumors. Longest PSIwas seenwith germcell tumors (median 146 days), supratentorial location (39 days), and age above
3 years (30 days). Tumor characteristics of biological behavior (high-grade tumor) and location (infratentorial) were significantly asso-
ciated with shorter PSI, as were presenting symptoms of ataxia, head tilt, and altered consciousness.
Conclusions Although overall diagnostic times were acceptable, some tumor types were diagnosed after a significant delay. The
awareness campaign, such as the “HeadSmart” campaign in the United Kingdom (UK), can improve diagnostic times in Qatar.
Further research is required to better understand the reasons for the delay.

Keywords Child . Brain . Delay in diagnosis

Introduction

Primary CNS tumors are the largest group of solid tumors
occurring in children [1–3]. They are also associated with
the highest rate of cancer-related deaths in children [2, 4, 5].
The overall incidence of cancer and brain tumors in 0–14-
year-old children follows the same pattern in Qatar, as else-
where [6, 7]. Establishing the diagnosis of a CNS tumor is the
crucial first step before treatment can be initiated. A delay in
making a diagnosis can result in tumor progression, develop-
ment of hydrocephalus, and even tentorial herniation in rare
instances. If the diagnosis is delayed to the point that emer-
gency neurosurgical intervention is required, it can lead to
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A B S T R A C T

Objective: Transport teams perform multiple procedural interventions during the stabilization of critically ill
neonates. The setting of this study was a national cohort of interfacility neonatal transports from nontertiary
centers.
Methods: A retrospective cohort study of neonatal transports having interventional procedures using the
Canadian Neonatal Transport Network database during 2014 to 2016. Demographics and procedures associ-
ated with stabilization times ≤ 120 versus > 120 minutes were analyzed. Predictors of stabilization time
were evaluated using multivariable logistic regression analysis.
Results: Among 3,350 neonatal transports analyzed, the 3 most frequently performed procedures were
peripheral intravenous insertion, arterial blood gas sampling, and endotracheal tube insertion, with success
rates of 85.2%, 89.1%, and 95.3%, respectively. The frequency of procedures varied across gestational age sub-
groups, and success rates were lower for umbilical arterial catheter insertions. After adjustment for con-
founders, more invasive procedures and a higher number of interventions were associated with longer
stabilization times.
Conclusion: The type and frequency of procedures performed had a significant impact on stabilization time.
Any procedures that are nonessential for stabilization at the nontertiary center, such as umbilical arterial
catheter insertion, could be minimized to promote timely admission to tertiary centers. The demonstrated
variations in procedural success among teams provide useful information for benchmarking and promote the
sharing of training practices.

© 2020 Air Medical Journal Associates. Published by Elsevier Inc. All rights reserved.

Pediatric critical care transport by specialized teams results in
improved outcomes compared with transport by nonspecialized
teams,1 with decreased unplanned events such as airway-related
events, cardiopulmonary arrest, sustained hypotension, and loss of
crucial intravenous access and lower mortality rates.2 The transport

team is composed of trained health care professionals, including
nurses, respiratory therapists, nurse practitioners (NPs), paramedics,
or physicians,3 who provide specialized skills for complex and high
acuity patients. An appropriate stabilization before transport is essen-
tial to improve the clinical outcome of these babies, with interven-
tions aimed at blood sugar and temperature control, airway and
breathing control for oxygenation and ventilation, and blood pres-
sure and hemodynamic stability.4

The term stabilization time refers to the time taken by the trans-
port team to prepare a patient for transport, including performing
any interventions necessary to achieve stabilization, and is measured
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Abstract
Although aortopulmonary collaterals (APCs) frequently develop in patients with single ventricle palliation, there is a lack of 
understanding of pathophysiology, natural history, and outcomes with no universal guidelines for management and interven-
tional practice. We conducted a study to assess the views held by interventional congenital cardiologists regarding the hemo-
dynamic impact of APCs in patients with single ventricle palliation, and their embolization practice. An electronic survey 
using the Pediatric Interventional Cardiology Symposium (PICS) mailing list was conducted between February and March 
2019 with one reminder sent 2 weeks after initial invitation for participation. Of the 142 interventional cardiologist respond-
ents, 95 (66.9%) reside in North America and 47 (33.1%) worldwide. We elected to exclude the data from interventionalists 
outside North America in this analysis as it was not representative of worldwide practice. Hypoxemia was considered to be 
the most common trigger for development of APCs by 56 (58.9%) respondents. After completion of total cavopulmonary 
connection, 30 (31.6%) respondents reported the APC burden stays the same while 31 (32.6%) feel it decreases. In evaluat-
ing the burden of APC flow, only 4 (4.2%) reported measuring oxygen saturation at different pulmonary artery segments, 
21 (22.1%) perform segmental aortic angiograms, and 18 (19%) perform selective bilateral subclavian artery angiograms. 
A majority of respondents, 71 (74.7%), occlude the feeder vessel at different locations, while 10 (10.5%) occlude only the 
origin of the vessel. Our study demonstrates significant variation in the understanding of the cause and prognosis of APCs 
in patients with single ventricle palliation. Furthermore, there is variation in the approach for diagnosis and management 
among interventional cardiologists. Further studies are required to improve understanding of APCs and develop universal 
management guidelines.

Keywords Aortopulmonary collaterals · Hemodynamics · Intervention · Occlusion · Single ventricle physiology

Introduction

The development of aortopulmonary collaterals in patients 
with single ventricle palliation is common with an estimated 
prevalence of almost 85% [1]. Visualization of aortopulmo-
nary collaterals is highly dependent on aortopulmonary col-
lateral burden and angiogram injection technique [2, 3]. Due 
to the lack of understanding of the hemodynamic impact 
of aortopulmonary collaterals on single ventricle palliation, 
and short- and long-term postoperative outcomes, there is 
significant variation in the practice of managing aortopulmo-
nary collaterals among congenital interventional cardiolo-
gists and centers across the world [4, 5]. Some studies have 
reported the presence of aortopulmonary collaterals does not 
influence the immediate outcome of total cavopulmonary 
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Abstract
Genomics has the potential to revolutionize medical approaches to disease prevention, diagnosis, and treatment, but it does
not come without challenges. The success of a national population-based genome program, like the Qatar Genome Program
(QGP), depends on the willingness of citizens to donate samples and take up genomic testing services. This study explores
public attitudes of the Qatari population toward genetic testing and toward participating in the QGP. A representative sample
of 837 adult Qataris was surveyed in May 2016. Approximately 71% of respondents surveyed reported that they were
willing to participate in the activities of the QGP. Willingness to participate was significantly associated with basic literacy in
genetics, a family history of genetic diseases, and previous experience with genetic testing through premarital screening.
Respondents cited the desire to know more about their health status as the principle motivation for participating, while lack
of time and information were reported as the most important barriers. With QGP plans to ramp up the scale of its national
operation toward more integration into clinical care settings, it is critical to understand public attitudes and their
determinants. The results demonstrate public support but also identify the need for more education and individual counseling
that not only provide information on the process, challenges, and benefits of genomic testing, but that also address concerns
about information security.

Introduction

Precision health is a new paradigm that is increasing the use
of genomic technologies for the assessment of susceptibility
to major diseases as well as individual responses to ther-
apeutic regimes [1, 2], thus, increasing the effectiveness of
medical intervention. Increasingly, evidence is pointing to
the influence of precision health on improved treatment and
health outcomes for patients with breast [3], lung [4], and
colorectal [5] cancers. Realizing this potential, and aided by
the rapid evolution of sequencing technology, several
countries have embarked on national projects to character-
ize the genomes of their own populations in preparation for
large-scale implementation in clinical settings [1]. The State
of Qatar in the Arabian Gulf is one of those countries. In
late 2015, Qatar launched the pilot phase of the Qatar
Genome Program (QGP), which is a population-based
genome program aiming to sequence the whole genomes for
a significant proportion of the Qatari population. The pro-
gram has a comprehensive plan to facilitate the imple-
mentation of precision medicine involving drafting genomic
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Abstract: Recessive mutations in Post-GPI attachment to proteins 3 (PGAP3) cause the rare neurological
disorder hyperphosphatasia with mental retardation syndrome 4 type (HPMRS4). Here, we report a
novel homozygous nonsense mutation in PGAP3 (c.265C>T-p.Gln89*), in a 3-year-old boy with unique
novel clinical features. These include decreased intrauterine fetal movements, dysgenesis of the
corpus callosum, olfactory bulb agenesis, dysmorphic features, cleft palate, left ear constriction, global
developmental delay, and hypotonia. The zebrafish functional modeling of PGAP3 loss resulted
in HPMRS4-like features, including structural brain abnormalities, dysmorphic cranial and facial
features, hypotonia, and seizure-like behavior. Remarkably, morphants displayed defective neural
tube formation during the early stages of nervous system development, affecting brain morphogenesis.
The significant aberrant midbrain and hindbrain formation demonstrated by separation of the left
and right tectal ventricles, defects in the cerebellar corpus, and caudal hindbrain formation disrupted
oligodendrocytes expression leading to shorter motor neurons axons. Assessment of zebrafish
neuromuscular responses revealed epileptic-like movements at early development, followed by
seizure-like behavior, loss of touch response, and hypotonia, mimicking the clinical phenotype human
patients. Altogether, we report a novel pathogenic PGAP3 variant associated with unique phenotypic
hallmarks, which may be related to the gene’s novel role in brain morphogenesis and neuronal wiring.

Keywords: hyperphosphatasia mental retardation syndrome 4 (HPMRS4); post-GPI attachment to
proteins 3 (PGAP3); neurological disorder; human disease model; zebrafish; neural tube defect; whole
genome sequencing

1. Introduction

Post-GPI attachment to the proteins 3 (PGAP3) gene, encoding a Glycosylphosphatidylinositol
(GPI)-specific phospholipase, plays a critical role in the biosynthesis of GPI-anchored proteins (GPI-APs). It is

Cells 2020, 9, 1782; doi:10.3390/cells9081782 www.mdpi.com/journal/cells
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Outcome associated with EPCAM founder mutation c.499dup in Qatar 

Kamal Hassan a,b,*,1, Gulab Sher c, Eman Hamid a, Khalid Abou Hazima a,b, 
Hatim Abdelrahman a,b, Fatma Al Mudahka a,b, Wesam Al-Masri a,b, Jisha Sankar a,b, 
Mahlah Daryaee d, Rana Shawish b,d, Muzammil Ahmad Khan e,f, Zafar Nawaz e 

a Pediatric Gastroenterology Section, Hamad General Hospital, P.O. Box 3050, Doha, Qatar 
b Pediatric Gastroenterology Section, Sidra Medicine, P.O. Box 269999, Doha, Qatar 
c Translational Research Institute, Academic Health System, Hamad Medical Corporation, Doha, 3050, Qatar 
d Patient & Family Department, Hamad General Hospital, P.O. Box 3050, Doha, Qatar 
e Diagnostic Genomic Division, Department of Laboratory Medicine and Pathology, Hamad Medical Corporation, Doha, 3050, Qatar 
f Gomal Centre of Biochemistry and Biotechnology, Gomal University Dera Ismail Khan, Khyber-Pakhtoonkhwa, 29050, Pakistan   

A R T I C L E  I N F O   
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A B S T R A C T   

Tufting enteropathy (TE) is a rare autosomal recessive congenital enteropathy that usually requires long-term 
parenteral nutrition (PN). In the Arabic Peninsula, four distinct EPCAM mutations have been identified to 
cause TE. As consanguineous marriages are socially favored, pre-marital and pre-conception testing has become a 
critical disease prevention strategy. This study aimed to identify the pathogenic EPCAM mutations causing TE in 
Qatari families and determine possible genotype-phenotype correlations. Twenty-two TE patients from seven 
multiplex families with TE were identified. Blood samples were collected from patients and first-degree relatives. 
Exons of the gene were amplified and sequenced. Retrospective chart review and/or family interviews were 
conducted to determine phenotypic characteristics of the disease. Sequence analysis revealed a single, previously 
described c.499dup mutation in exon 5 of all families tested, suggesting a founder effect. Of the 18 patients 
whose full clinical information was available, three patients (17%) were off PN with a good quality of life, 
without intestinal transplantation, and one (6%) was receiving partial PN. Our patients with TE were severely 
stunted compared to a similar group of patients receiving long-term PN for short bowel syndrome, suggesting 
that this could possibly be due to TE rather than secondary to inadequate nutrition. Our study identified the 
EPCAM mutation c.499dup as the genetic defect causing TE in all the participant Qatari families. This finding 
should facilitate early diagnosis of TE and genetic counseling. Furthermore, it should aid in the prevention of TE 
through pre-marital screening, antenatal diagnosis, and pre-implantation genetic diagnosis.   

1. Introduction 

Tufting enteropathy (TE), also known as intestinal epithelial 
dysplasia, is an autosomal recessive congenital enteropathy that pre-
sents with early-onset, severe intractable diarrhea, persistent villous 
atrophy, and specific histological abnormalities (Goulet et al., 1998). 
First described by Reifen et al. (1994) in 1994, its estimated prevalence 
is approximately one in 50,000–100,000 in Western Europe and higher 
in areas with high degree of consanguinity, including patients of Arabic 
origin (Goulet et al., 2007). It causes malabsorption, which usually re-
quires long-term parenteral nutrition (PN). Intestinal transplantation 
has been performed in a few PN-dependent patients (Lacaille et al., 

1998; Paramesh et al., 2003). However, favorable outcomes with 
definitive weaning from PN have been reported, suggesting genetic and 
pathophysiological differences across patients (Cameron and Barnes, 
2003; Lemale et al., 2011). In 2008, Sivagnanam et al. identified the 
epithelial cell adhesion molecule (EPCAM) gene as the gene involved in 
TE (Sivagnanam et al., 2008). Since then, many other reports have 
described various mutations among different ethnic populations 
(Al-Mayouf et al., 2009; Sivagnanam et al., 2010a; Ko et al., 2010; 
Salomon et al., 2011; Salomon et al., 2014; d’Apolito et al., 2016; 
AlMahamed and Hammo, 2017; Schnell et al., 2013; Thoeni et al., 2014; 
Shakhnovich et al., 2017; Tang et al., 2018; Pathak et al., 2019). Another 
mutation, SPINT2, has also been identified as a cause of the syndromic 
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A B S T R A C T

Despite the progress made in AAV-based gene therapy targeting different organ systems, lung-targeted gene
therapy using AAV vectors has not been effective, mostly due to the poor transduction and un-sustained gene
expression in airway epithelium. Furthermore, concerns over possible harmful insertional mutagenesis seen in
other cell types, particularly hepatocytes, raised a question about AAV safety. In this study, we evaluate the long-
term persistence of this vector in mouse lungs and any possible harmful integration of these vectors into the host
genome. AAV6 vectors expressing reporter gene (firefly luciferase) were delivered to the lungs of C57BL/6 mice
through intra-tracheal intubation. Despite the large variation among individual animals, most animals had high
and sustained luciferase activity with a peak from 2 to 3 weeks post-transduction before a significant decline
between 15 and 19 weeks post-transduction. More importantly, even after its decline, most animals maintained
detectable luciferase expression for 150 days or more, which was confirmed by post-necropsy qPCR analysis of
luciferase gene expression. At the termination point of experiments, an average of one copy of AAV expression
cassette per mouse genome was detected. We also found that partial overlaps between the AAV6 expression
cassette and the mouse genome were distributed broadly with no apparent systematic preference in any mouse
chromosomal map location. In summary, our data suggest that AAV6 mediated long-term gene expression in the
lungs with no evidence of genomic integration, and thus, any insertional mutagenesis.

1. Introduction

Lung-directed gene therapy is a potentially promising therapeutic
option for genetically determined lung diseases such as Cystic Fibrosis
(CF), α1-antitrypsin (α1-AT) deficiency, and for disease modification of
non-genetically detriment pulmonary disorders such as chronic ob-
structive pulmonary disease (COPD), asthma and lung cancer. How-
ever, numerous previous attempts at preclinical and clinical gene
therapy trials have failed to identify a reliable vector platform for gene
transfer to overcome the lung's anatomical and natural defenses (van
Haasteren et al., 2018; Guggino and Cebotaru, 2017; Sondhi et al.,
2017; Alapati and Morrisey, 2017).

Non-viral vectors, in the form of chemically modified liposomes or
encapsulated plasmid DNA or mRNA, can overcome the limitations of
viral vectors such as vector size and immunogenicity. However, the
relatively low efficiency of gene transfer and the transient therapeutic
effect hinders the use of these vectors in clinical trials (Alton et al.,
2015; Ramamoorth and Narvekar, 2015; Hill et al., 2016). On the other

hand, viral vectors such as adenovirus or lentivirus can be more ef-
fective vehicles of gene transfer, but safety concerns related to their
high immunogenicity, cytotoxicity and the high potential of harmful
insertional mutagenesis in the host genome remain significant draw-
backs for their use as well (Wold and Toth, 2013; Alton et al., 2017).

Adeno-associated viruses (AAV) are non-pathogenic parvovirus.
Several different serotypes of AAV have been widely explored as a
potentially safe and effective clinical-stage vector for gene therapy in a
broad spectrum of genetic diseases ranging from Leber's congenital
amaurosis to hemophilia B and muscular dystrophy (High and Aubourg,
2011; Mendell et al., 2012; Jacobson et al., 2015). Most recently, AAV-
based treatment of rare eye disease and spinal muscular atrophy (SMA)
in children became two novel gene therapy treatments ever approved
by the US FDA (Smalley, 2017; Keeler and Flotte, 2019). However, si-
milar successes of the AAV-based gene therapy of lung diseases, such as
CF, α1-AT or COPD could not be achieved. One reason for this is the
inability of previously tested AAV vector serotypes to transfer clinically
sufficient levels of the therapeutic gene into the airway epithelial cells
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Benjamin Tang13, Davide Bedognetti1,9 and Damien Chaussabel1* 

Abstract 

Background: Covid‑19 morbidity and mortality are associated with a dysregulated immune response. Tools are 
needed to enhance existing immune profiling capabilities in affected patients. Here we aimed to develop an 
approach to support the design of targeted blood transcriptome panels for profiling the immune response to SARS‑
CoV‑2 infection.

Methods: We designed a pool of candidates based on a pre‑existing and well‑characterized repertoire of blood 
transcriptional modules. Available Covid‑19 blood transcriptome data was also used to guide this process. Further 
selection steps relied on expert curation. Additionally, we developed several custom web applications to support the 
evaluation of candidates.

Results: As a proof of principle, we designed three targeted blood transcript panels, each with a different transla‑
tional connotation: immunological relevance, therapeutic development relevance and SARS biology relevance.

Conclusion: Altogether the work presented here may contribute to the future expansion of immune profiling capa‑
bilities via targeted profiling of blood transcript abundance in Covid‑19 patients.

Keywords: Blood transcriptomics, SARS‑CoV‑2, Covid‑19, Immune monitoring
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Background
Covid-19 is an infectious, respiratory disease caused 
by a newly discovered coronavirus: SARS-CoV-2. The 
course of infection vary widely, with most patients pre-
senting mild symptoms. However, about 20% of patients 
develop severe disease and require hospitalization [1, 2]. 
The interaction between innate and adaptive immunity 

can lead to the development of neutralizing antibod-
ies against SARS-CoV-2 antigens that might be associ-
ated with viral clearance and protection [3]. But immune 
factors are also believed to play an important role in the 
rapid clinical deterioration observed in some Covid-19 
patients [4]. There is thus a need to develop new modali-
ties that can improve the delineation of “immune trajec-
tories” during SARS-CoV-2 infection.

Blood transcriptome profiling involves measur-
ing the abundance of circulating leukocyte RNA on a 
genome-wide scale via RNA sequencing [5]. Processing 
of the samples and the raw sequencing data however, is 
time consuming and requires access to sophisticated 
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Transcatheter
Interventions in Adult
Congenital Heart Disease
Jamil A. Aboulhosn, MDa,*, Ziyad M. Hijazi, MD, MPHb,c

BACKGROUND

The past 3 decades have witnessed an exponen-
tial growth of transcatheter interventions for
congenital heart disease (CHD). Nowhere has
this been more evident than in the adult CHD pop-
ulation, because survival into adulthood is now the
norm for most forms of CHD.1,2 In 1976 King and
Mills published the first report of transcatheter de-
vice closure of an atrial septal defect (ASD).3 Since
that time, improvements in device design, cathe-
terization technology, and procedural techniques
have brought interventional cardiology to the fore-
front as a therapeutic intervention that may delay
or obviate the need for surgery in CHD. Advances
in noninvasive cardiovascular imaging have made
diagnostic cardiac catheterization in a shrinking
pool of patients. Transthoracic echocardiography
with Doppler is now the noninvasive imaging
work horse for congenital and structural

cardiology and is cost effective and widely avail-
able. Cross-sectional imaging modalities such as
computed tomography scans and MRI provide 3-
dimensional volumetric data that are invaluable in
the assessment of anatomy and function, espe-
cially in those with complex anatomy. The combi-
nation of echocardiography and cross-sectional
imaging provides a powerful noninvasive arma-
mentarium that is capable of accurately assessing
most anatomic and physiologic types of CHD thus
relegating diagnostic catheterization to a small
subset of patients, typically those with single
ventricle physiology, pulmonary hypertension, or
those in whom noninvasive imaging results in
confusing or contradictory findings. Because
most hemodynamic determinations can be made
by Doppler echocardiography and anatomic de-
terminations can be made by computed tomogra-
phy scans or MRI, diagnostic catheterizations are

a Ahmanson/UCLA Adult Congenital Heart Disease Center, Ronald Reagan Medical Center at UCLA, 635
Charles Young Drive South, Los Angeles, CA 90095, USA; b Sidra Heart Center, Sidra Medicine, Al Gharrafa
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� Adult congenital heart disease � Transcatheter intervention � Pulmonary valve replacement
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KEY POINTS

� Transcatheter interventions are replacing traditional surgical procedures for many types of native
and operated congenital heart disease.

� Transcatheter interventions often require fluoroscopic and echocardiographic guidance.

� Transcatheter pulmonary valve replacement is now considered standard of care in patients with
failing bioprosthetic valves and conduits.

� New self-expanding devices are undergoing human trials and will allow for transcatheter valve
replacement of patients with large native right ventricular outflow tracts and pulmonary regurgita-
tion.
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Mutations in MYLPF Cause a Novel Segmental
Amyoplasia that Manifests as Distal Arthrogryposis

Jessica X. Chong,1,2,23 Jared C. Talbot,3,4,22,23,* Emily M. Teets,3 Samantha Previs,5 Brit L. Martin,6

Kathryn M. Shively,1 Colby T. Marvin,1 Arthur S. Aylsworth,7 Reem Saadeh-Haddad,8 Ulrich A. Schatz,9

Francesca Inzana,10 Tawfeg Ben-Omran,11 Fatima Almusafri,11 Mariam Al-Mulla,11 Kati J. Buckingham,1

Tamar Harel,12 Hagar Mor-Shaked,12 Periyasamy Radhakrishnan,13 Katta M. Girisha,13

Shalini S. Nayak,13 Anju Shukla,13 Klaus Dieterich,14,15 Julien Faure,15,16 John Rendu,15,16 Yline Capri,17

Xenia Latypova,15,16 Deborah A. Nickerson,2,18 David M. Warshaw,5 Paul M.L. Janssen,6 University of
Washington Center for Mendelian Genomics, Sharon L. Amacher,3,4,19,20

and Michael J. Bamshad1,2,18,21,*

We identified ten persons in six consanguineous families with distal arthrogryposis (DA) who had congenital contractures, scoliosis, and

short stature. Exome sequencing revealed that each affected person was homozygous for one of two different rare variants (c.470G>T

[p.Cys157Phe] or c.469T>C [p.Cys157Arg]) affecting the same residue ofmyosin light chain, phosphorylatable, fast skeletal muscle (MYLPF).

In a seventh family, a c.487G>A (p.Gly163Ser) variant in MYLPF arose de novo in a father, who transmitted it to his son. In an eighth

family comprised of seven individuals with dominantly inherited DA, a c.98C>T (p.Ala33Val) variant segregated in all four persons

tested. Variants in MYLPF underlie both dominant and recessively inherited DA. Mylpf protein models suggest that the residues associ-

ated with dominant DA interact with myosin whereas the residues altered in families with recessive DA only indirectly impair this inter-

action. Pathological and histological exam of a foot amputated from an affected child revealed complete absence of skeletal muscle (i.e.,

segmental amyoplasia). To investigate the mechanism for this finding, we generated an animal model for partial MYLPF impairment by

knocking out zebrafish mylpfa. The mylpfa mutant had reduced trunk contractile force and complete pectoral fin paralysis, demon-

strating that mylpf impairment most severely affects limb movement. mylpfa mutant muscle weakness was most pronounced in an

appendicular muscle and was explained by reduced myosin activity and fiber degeneration. Collectively, our findings demonstrate

that partial loss of MYLPF function can lead to congenital contractures, likely as a result of degeneration of skeletal muscle in the distal

limb.

Introduction

The distal arthrogryposes (DA) are a group of Mendelian

conditions with overlapping phenotypic characteristics,

shared genetic etiologies, and similar pathogenesis.1 Clin-

ically, the DAs are characterized by non-progressive

congenital contractures of the limbs, most commonly

affecting the hands, wrists, feet, and ankles. Congenital

contractures of the face, ocular muscles, neck webbing,

pterygia, short stature, and scoliosis are less frequent, vari-

able findings that facilitate delineation among the most

common DA conditions: DA12 (MIM: 108120), DA2A3

(Freeman-Sheldon syndrome [MIM: 193700]), and DA2B4

(Sheldon-Hall syndrome [MIM: 601680]). Variants in any

one of sixteen different genes can underlie DA but the

overwhelming majority of known pathogenic variants

occur in just five genes: TPM2 (MIM: 190990), TNNI2

(MIM: 191043), TNNT3 (MIM: 600692), MYH3 (MIM:

160720), and MYH8 (MIM: 160741).5,6 Nevertheless,

collectively pathogenic variants are identified in only

~60% of families diagnosed with a DA, so the precise ge-

netic etiology remains unknown in nearly half of DA-

affected families.

Most of the genes that underlie DA encode sarcomeric

components of skeletal muscle fibers. Thus, genes encod-

ing sarcomeric proteins have long been considered
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Abstract Emmonsia crescens is known as an envi-

ronmental pathogen causing adiaspiromycosis in small

rodents. As the generic name Emmonsia is no longer

available for this species, its taxonomic position is re-

evaluated. The intraspecific variation of Emmonsia

crescens was analyzed using molecular, morphological,

and physiological data, and the relationship between

frequency of adiaspiromycosis and body temperature of

host animals was explored. ANorthAmerican and a pan-

global lineage could be discerned, each with subclusters

at low genetic distance. European strains produced the

classical type of very large adiaspores, while in the North

American lineage adiaspores relatively small, resem-

bling the broad-based budding cells of Blastomyces.

Members of the closely related genusEmergomycesmay

exhibit large, broad-based in addition to small, narrow-

based budding cells. We conclude that the morphology

of the pathogenic phase in these fungi differs gradation-

ally between species and even populations, and is

therefore less suitable as a diagnostic criterion for

generic delimitation. Two Emmonsia species are reclas-

sified in Emergomyces.

Keywords Rodent � Multilocus analysis � Ecology �
Onygenales � Emmonsia � Taxonomy
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Category of research - Systematic review / Network meta-analysis 

Impact statement - 

 - This network meta-analysis compares different non-invasive respiratory support 

(NRS) modalities for which direct evidence is not available and adds further indi-

rect evidence to the existing pair-wise comparisons. 

 - The quality of evidence for different NRS comparisons across outcomes was very 

low to moderate (mostly low) 

 - The efficacy of NRS varies widely when analysed by device; Synchronized non-

invasive positive pressure ventilation (S-NIPPV) appears to be the most effective 

modality for post-extubation support, Constant Flow CPAP (CF-CPAP) the least 

effective one. 

ABSTRACT 

Background: Multiple non-invasive respiratory support (NRS) modalities are used 

for post extubation support in preterm neonates. Seven NRS modalities were com-

pared - Constant flow CPAP (CF-CPAP) [bubble CPAP; ventilator CPAP], Variable 
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flow CPAP (VF-CPAP), High flow nasal cannula (HFNC), Synchronized non-

invasive positive pressure ventilation (S-NIPPV), Non-synchronized NIPPV (NS-

NIPPV), Bilevel CPAP (BiPAP), non-invasive high frequency oscillation ventilation 

(nHFOV). 

Design: Systematic review and network meta-analysis using the Bayesian random 

effects approach. MEDLINE, EMBASE, CENTRAL, WHO-ICTRP were searched. 

Main outcome measure: Requirement of invasive mechanical ventilation within 7 

days of extubation. 

Results: 33 studies with 4080 preterm neonates were included. S-NIPPV, NS-NIPPV, 

nHFOV and VF-CPAP were more efficacious in preventing re-intubation than CF-

CPAP [RR (95% CrI) - 0.22 (0.12, 0.35); 0.44 (0.27, 0.67); 0.42 (0.18, 0.81); 0.73 

(0.52, 0.99)]. SUCRA value ranked S-NIPPV to be the best post extubation interven-

tion (SUCRA - 0.98). S-NIPPV was more effective than NS-NIPPV, BiPAP, VF-

CPAP and HFNC [RR (95% CrI) - 0.52 (0.24, 0.97); 0.32 (0.14, 0.64); 0.30 (0.16, 

0.50); 0.24 (0.12, 0.41)]. NS-NIPPV resulted in lesser re-intubation compared to VF-

CPAP and HFNC [RR (95% CrI) - 0.61 (0.36, 0.97); 0.49 (0.27, 0.80)]. BiPAP, VF-

CPAP and HFNC had comparable efficacies. The overall quality of evidence was 

very low to moderate. 

Conclusion: Results of this NMA indicate that S-NIPPV might be the most effective 

and CF-CPAP the least effective NRS modality for preventing extubation failure. 

INTRODUCTION 
Prolonged mechanical ventilation can be associated with significant morbidity in pre-

term neonates and the practice of early extubation to non-invasive respiratory support 

(NRS) has been the focus since the past decade1-3. NRS modalities that are widely 

used in neonatal care include continuous positive airway pressure (CPAP), high flow 
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ABSTRACT 

Objectives: To compare the efficacy of different non-invasive respiratory support modes 

for primary respiratory support of preterm infants with Respiratory Distress Syndrome 

(RDS). 
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Design: Systematic review and network meta-analysis using the Bayesian random effects 

approach. MEDLINE, EMBASE and CENTRAL were searched. 

Interventions: HFNC (High Flow Nasal Cannula), CPAP (Continuous Positive Airway 

Pressure), BiPAP (Bilevel CPAP), NIPPV (Non Invasive Positive Pressure Ventilation). 

Main outcome measures: Requirement of invasive mechanical ventilation, any treatment 

failure. 

Results: 35 studies including 4078 neonates were included. NIPPV was more effective in 

decreasing the requirement of mechanical ventilation than CPAP {RR [95% Credible 

Interval (CrI)] - 0.60 (0.44, 0.77)}and HFNC [0.66 (0.43, 0.97)]. Surface under the 

cumulative ranking curve (SUCRA) for NIPPV, BiPAP, HFNC and CPAP were 0.95, 0.59, 

0.32 and 0.13. For the outcome of treatment failure, both NIPPV and BiPAP were more 

efficacious compared to CPAP and HFNC {0.56 (0.44, 0.71) [NIPPV vs CPAP], 0.69 

(0.51, 0.93) [BiPAP vs CPAP], 0.42 (0.30, 0.63) [NIPPV vs HFNC], 0.53 (0.35, 0.81) 

[BiPAP vs HFNC]}. The SUCRA for NIPPV, BiPAP, CPAP and HFNC were 0.96, 0.70, 

0.32 and 0.01. NIPPV was associated with a reduced risk of air leak compared to BiPAP 

and CPAP [0.36 (0.16, 0.73); 0.54(0.30, 0.87), respectively]. NIPPV resulted in lesser 

incidence of BPD or mortality when compared to CPAP [0.74 (0.52, 0.98)]. Nasal injury 

was lesser with HFNC compared to CPAP [0.15 (0.01, 0.60)]. 

Conclusions: Most effective primary mode of non-invasive respiratory support in preterm 

neonates with RDS was NIPPV. 

INTRODUCTION 

The introduction of surfactant had a major impact in improving the outcomes of preterm 

neonates with RDS1.There was a major shift in the practice of surfactant therapy in the last 

decade with studies showing better outcomes with early selective rescue treatment when 
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Assessment of neonatal perfusion 
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A B S T R A C T   

Disorders of perfusion in newborn infants are frequently observed in neonatal intensive care units. The current 
assessment practices are primarily based on clinical signs. Significant technologic advances have opened new 
avenues for continuous assessment at the bedside. Combining these devices with functional echocardiography 
provides an in-depth understanding of perfusion and allows targeting therapy to the pathophysiology rather than 
monitoring and targeting blood pressure. This change in approach is guided by the fact that perfusion disorders 
can result from a number of causes and a single management approach might do more harm than good. This 
approach has the potential to improve long term outcomes but needs to be tested in well-designed trials.   

1. Introduction 

Assessment and management of neonatal perfusion is an integral part 
of neonatal intensive care. The routinely used clinical signs have a 
limitation because of low sensitivity during early periods of impaired 
perfusion and are deranged only when the newborn has progressed to a 
state of uncompensated or irreversible shock [1]. Over the years there 
have been key technologic advances that help complement the clinical 
examination with bedside assessment tools. There is now a potential for 
early diagnosis of neonatal perfusion impairment, which if timely 
managed, could reduce morbidity and mortality. There are, however, 
concerns that overzealous treatment could do more harm than good. The 
selection of assessment tools is governed by striking a balance between 
tests with high sensitivity but limited availability (such as functional 
echocardiography, MRI) with tests enabling continuous assessment but 
with only borderline sensitivity [such as near-infrared spectroscopy 
(NIRS)]. 

With better understanding of transitional circulation and the het-
erogeneity of neonatal hemodynamic problems, it is now clear that one 
size does not fit all. Clinicians have to understand the pathophysiology 
of the hemodynamic problems to objectively match the therapy to the 
cause rather than be guided by the traditional approaches to manage-
ment using volume, inotropes and vasopressors. This requires an un-
derstanding of the physiologic concepts of hemodynamics and the 
pharmacodynamic properties of the pharmaceutical agents used for 
management. 

Over the years we have been treating hypotension rather than 
impaired perfusion. Hypotension is a numerical or statistical value 
connoting a blood pressure that is more than two standard deviations 
from the mean. This may or may not represent a pathological state of 
shock, which is derangement of perfusion. It is a condition connoting 
circulatory failure, where tissues cannot be provided with adequate 
oxygen or nutrients. This change in concept is pivotal for appropriate 
management of hemodynamic disturbance and hence assessment of 
neonatal perfusion is important in day to day practice. 

2. What is perfusion and why is it important? 

Perfusion is the delivery of blood to the tissue capillary bed. This 
facilitates oxygen transport to the tissues (DO2), which in turn is utilized 
for aerobic metabolism. In hypoxic or ischemic states, when the oxygen 
delivery falls below the critical level,anaerobic metabolism commences 
resulting in the production of lactic acid. To maintain oxygen delivery, 
the cardio-pulmonary system has to function effectively and the sys-
temic vascular resistance should be maintained. The DO2 is dependent 
upon the lungs, heart, vascular bed, and hemoglobin. Ventilation and 
diffusion of gases are often affected in respiratory disorders and could 
affect transitional circulation leading to pulmonary hypertension. The 
heart is a pump and systolic or diastolic dysfunction can lead to pump 
failure and states of shock. The vascular system is comprised of venous 
and arterial sides. The venous bed accounts for preload, and the arte-
rioles maintain the systemic vascular resistance within the capillary bed 
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E-mail address: Samir.gupta@durham.ac.uk (S. Gupta).  

Contents lists available at ScienceDirect 

Seminars in Fetal and Neonatal Medicine 

journal homepage: www.elsevier.com/locate/siny 

https://doi.org/10.1016/j.siny.2020.101144    



314

Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

[Overview of Reviews]

Interventions for escalation of therapy for acute exacerbations of
asthma in children: an overview of Cochrane Reviews

Simon S Craig1,2,3,4, Stuart R Dalziel4,5,6, Colin VE Powell7,8, Andis Graudins4,9,10, Franz E Babl2,4,11,12, Carole Lunny13

1Department of Paediatrics, School of Clinical Sciences at Monash Health, Faculty of Medicine, Nursing and Health Sciences, Monash
University, Clayton, Australia. 2Emergency Research, Murdoch Children's Research Institute, Parkville, Australia. 3Paediatric Emergency
Department, Monash Medical Centre, Monash Emergency Service, Monash Health, Clayton, Australia. 4Paediatric Research in Emergency
Departments International Collaborative (PREDICT), Melbourne, Australia. 5Departments of Surgery and Paediatrics: Child and Youth
Health, The University of Auckland, Auckland, New Zealand. 6Children's Emergency Department, Starship Children's Hospital, Auckland,
New Zealand. 7Department of Emergency Medicine, Sidra Medciine, Doha, Qatar. 8School of Medicine, Cardi� University, Cardi�, UK.
9Department of Medicine, Clinical Sciences at Monash Health, Faculty of Medicine, Nursing and Health Sciences, Monash University,
Clayton, Australia. 10Monash Emergency Service, Monash Health, Dandenong Hospital, Dandenong, Australia. 11Emergency Department,
Royal Children's Hospital, Parkville, Australia. 12Department of Paediatrics and Centre for Integrated Critical Care, University of
Melbourne, Parkville, Australia. 13Cochrane Hypertension Group, Faculty of Medicine, University of British Columbia, Vancouver, Canada

Contact address: Simon S Craig, simon.craig@monash.edu.

Editorial group: Cochrane Airways Group.
Publication status and date: New, published in Issue 8, 2020.

Citation: Craig SS, Dalziel SR, Powell CVE, Graudins A, Babl FE, Lunny C. Interventions for escalation of therapy for acute exacerbations
of asthma in children: an overview of Cochrane Reviews. Cochrane Database of Systematic Reviews 2020, Issue 8. Art. No.: CD012977. DOI:
10.1002/14651858.CD012977.pub2.

Copyright © 2020 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

A B S T R A C T

Background

Asthma is an illness that commonly a�ects adults and children, and it serves as a common reason for children to attend emergency
departments. An asthma exacerbation is characterised by acute or subacute worsening of shortness of breath, cough, wheezing, and chest
tightness and may be triggered by viral respiratory infection, poor compliance with usual medication, a change in the weather, or exposure
to allergens or irritants.

Most children with asthma have mild or moderate exacerbations and respond well to first-line therapy (inhaled short-acting beta-agonists
and systemic corticosteroids). However, the best treatment for the small proportion of seriously ill children who do not respond to first-line
therapy is not well understood. Currently, a large number of treatment options are available and there is wide variation in management.

Objectives

Main objective

- To summarise Cochrane Reviews with or without meta-analyses of randomised controlled trials on the e�icacy and safety of second-line
treatment for children with acute exacerbations of asthma (i.e. a¨er first-line treatments, titrated oxygen delivery, and administration of
intermittent inhaled short-acting beta2-agonists and oral corticosteroids have been tried and have failed)

Secondary objectives

- To identify gaps in the current evidence base that will inform recommendations for future research and subsequent Cochrane Reviews

- To categorise information on reported outcome measures used in trials of escalation of treatment for acute exacerbations of asthma in
children, and to make recommendations for development and reporting of standard outcomes in future trials and reviews

Interventions for escalation of therapy for acute exacerbations of asthma in children: an overview of Cochrane Reviews (Review)
Copyright © 2020 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.
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Abstract 

Background: Pollen is a major cause of allergic respiratory diseases. In Qatar, data on the presence and prevalence of 
allergenic airborne types of pollen is quite limited.

Methods: The study aimed to determine and correlate the most frequently implicated airborne pollen detected by 
aerobiological monitoring samplers in respiratory allergy symptoms. An aerobiological survey was started on May 
8, 2017. Airborne pollen was collected using two Hirst type seven‑day recorder volumetric traps. Skin prick test in 
patients attending allergy clinics in Doha using commercial extracts was conducted.

Results: Twenty‑five pollen types representing the native, as well as the introduced plants, with a relatively low daily 
mean concentration were observed from May 2017 to May 2019. The highest pollen concentrations were reached by 
Amaranthaceae (58.9%), followed by Poaceae (21.7%). SPT revealed a comparatively higher degree of sensitization to 
pollen. Among 940 patients, 204 were sensitized to pollen (54% female) with 135 (66.2%) and 114 (55.8%) to Amaran‑
thaceae and Poaceae, respectively. Some patients had polysensitization. There was a statistically significant association 
between Amaranthaceae, and asthma (r = 0.169, P = 0.016) and allergic rhinitis (r = 0.177, P = 0.012).

Conclusions: This is the first study to monitor airborne pollen in the state of Qatar. The main pollen detected were 
Amaranthaceae and Poaceae. Pollen may represent a possible exacerbating factor in adult patients with allergic dis‑
eases such as asthma and allergic rhinitis.

Keywords: Qatar, Allergy, Aerobiology, Pollen, Skin prick test
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Introduction
The prevalence of asthma and allergic rhinitis is high and 
increasing in western countries [1]. However, relatively 
little is known about the prevalence rate of allergic dis-
orders in the Middle East and Arab Gulf countries. Spe-
cifically, the Qatari population has a high prevalence of 
diagnosed asthma (19.8%), allergic rhinitis (30.5%), and 
atopic dermatitis (22.5%) in children and adults [2].

Allergic diseases related to pollen are called pollinosis 
and include rhinitis, conjunctivitis, and asthma. Dur-
ing the last few decades, pollen has received increas-
ing attention due to its strong allergenic potential, with 
severe impacts on human health [3]. There is a body of 
evidence suggesting that the prevalence of respiratory 
allergic reactions induced by pollen has been increasing 
in the most developed countries, especially in North 
America and Europe [3, 4].Understanding pollen emis-
sion dynamics is fundamental for the characterization 
of potential allergens that may be of greater health 
relevance in both natural and inhabited areas [5]. The 
allergenic content of the atmosphere varies according 
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Abstract  
 
Testicular torsion in children is not uncommon emergency problem which occur due 
to twist in the spermatic cord leading to ischemia or infarction to testicle. 
Hemorrhagic infarction can occur following testicular torsion is globally, however, in 
extremely rare situation such infarction can be segmental.  
Segmental testicular infarction (STI) was reported in an infant due to epididymitis 
and a newborn with STI in 1 testicle with complete infarction in the contralateral 
testicle due to birth trauma.  
To best of our knowledge, our case of STI in a child associated to testicular torsion is 
the first described in the literature. 
 
Key words:  
Testicular Torsion , Pediatric , Testicular Segmental infarction , Ultrasound  
 
Introduction  

Testicular torsion in children accounts for 10-15% of acute scrotal conditions in 
children with an incidence of 3.8 per 100,000 pediatric patients (1,2,3). This condition 
is usually associated to deficiency of testicular fixation, allowing increased motility 
and torsion around the spermatic cord (4, 5). Herein, we report a rare case of 
segmental testicular infarction (STI) following torsion. 

 

Case report  

9-year-old boy presents with a 2-day history of progressive scrotal pain after minor 
trauma to genitalia while playing football. Gradual left scrotal swelling started on the 
second day without any other symptomatology. In the past 2 years he had similar 
episodes of pain when a Doppler ultrasound (US) was performed revealing 
increased left testicular flow that were generically labelled as orchitis. Physical 
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1 
 

Plate Objective Scoring Tool (POST); 1 

An Objective Methodology for the Assessment of Urethral Plate in Distal Hypospadias  2 

3 

Structured Summary 4 

Background: Estimation of the quality of the urethral plate (UP) seems to be important when 5 

assessing postoperative outcomes of hypospadias repair, but its evaluation remains subjective. 6 

We developed an objective model aiming to standardize this assessment, proposing a 7 

methodology that could be adopted in future studies designed to evaluate outcomes in the 8 

treatment of hypospadias.9 

Objectives: To evaluate the inter and intra observer reliability of a method to assess the quality 10 

of the urethral plate (UP) in hypospadias (POST - Plate Objective Scoring System) based on 11 

elements of glans characteristics. The reliability of such scoring methodology was compared to 12 

an analog accepted tool: the Glanular-Meatal-Shaft (GMS) score. A secondary goal was to 13 

compare some characteristics of the UP in GMS score to POST values; aiming to find the 14 

threshold between favorable and unfavorable plates. 15 

Methods: Data were prospectively obtained from prepubertal boys who underwent primary 16 

hypospadias repair between January 2018 and November 2019. Intrinsic elements of the glanular 17 

UP (A: distal midline mucocutaneous junction; B: Glanular knob where the mucosal edges of the 18 

UP's edge change direction; C: Glanular/coronal junction) were marked and the AB/BC ratio 19 

calculated. The “G” and “M” components of the GMS score were measured electronically three 20 

times by four different reviewers with variable pediatric urology experience and blinded to each 21 
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A B S T R A C T   

Term and preterm infants often present with adverse conditions after birth resulting in abnormal vital functions and severe organ failure, which are associated or 
sometimes caused by low oxygen and/or blood supply. Brain injury may lead to substantial mortality and morbidity often affecting long-term outcome. Standard 
monitoring techniques in the NICU focus on arterial oxygen supply and hemodynamics and include respiratory rate, heart rate, blood pressure and arterial oxygen 
saturation as measured by pulse oximetry but provide only limited information on end organ oxygen delivery. Near-Infrared Spectroscopy can bridge this gap by 
displaying continuous measurements of tissue oxygen saturation, providing information on the balance of oxygen delivery and consumption in organs of interest. 
Future techniques using multi-wavelength devices may provide additional information on oxidative metabolism in real time adding important information.   

1. Introduction 

The prognosis for Very Low birthweight infants (VLBWI) has 
improved over the past two decades [1,2], but short-term and long-term 
morbidity, especially among Extremely Low birth Weight Infants 
(ELBWI) remains high [1,2]. There seems to be considerable variation in 
survival without neurodevelopmental impairment comparing different 
cohorts, even after adjustment for co-variables when comparing peri-
natal centers [1,2]. Respiratory and cardiovascular events, especially 
hypoxia, oxidative injury, inflammation, gut complications, sepsis, and 
shock are key factors in the pathogenesis of diseases leading to death or 
adverse neurodevelopmental outcomes. Many strategies used for treat-
ment of adverse conditions are not evidence-based and vary among in-
stitutions, which may explain part of the variability in outcomes. One of 
the most commonly observed conditions is arterial hypotension, where 
the assessment and treatment continues to be extremely controversial 
within the neonatal community. Traditional clinical hemodynamic 
monitoring includes pulse oximetry (SpO2), heart rate (HR), blood 
pressure (BP), capillary refill, and urine output. Additional tools 
including functional echocardiography, Near-Infrared Spectroscopy 
(NIRS), non-invasive cardiac output (CO) monitoring, and 
amplitude-integrated EEG (aEEG) have been suggested to provide more 
insight into the pathophysiology of critically ill neonates [3]. The most 
vulnerable organ exposed to adverse hemodynamic conditions during 
transition and early life in critically ill infants is probably the brain, and 

comprehensive hemodynamic monitoring including NIRS is considered 
the next logical step towards monitoring systemic and regional blood 
flow and oxygenation. With unchanged arterial oxygen saturation and 
thus SpO2 and unchanged metabolic rate, changes in regional tissue 
oxygen saturation are usually caused by changes in organ perfusion. 
Therefore, monitoring of regional tissue oxygen saturation provides 
additional information on the balance of oxygen delivery and con-
sumption and thus indirectly on tissue perfusion and oxygen supply. 

2. NIRS techniques and basic assumptions about oxygen 
delivery/blood flow 

2.1. Techniques 

NIRS was introduced in the 1980s. It uses light in the near-infrared 
range (650–1000 nm), which can pass well through skin and skull 
structures, and fiberoptic devices or optodes, which measure trans-
mitted/reflected light. Tissue is composed of different substances and 
the absorption spectra of different tissues are well-known for the 
wavelengths used, such as for oxygenated (HbO2) or deoxygenated he-
moglobin (HbR). The absorption spectra of hemoglobin changes when it 
becomes oxygenated/deoxygenated. 

Different techniques have been used, and the continuous wave 
method is probably most commonly used in neonates. Since the true 
optical distance (so called pathlength) is usually not known, only 
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Commentary

Introduction

Training, education, and support are the most important fac-
tors1 in achieving success with continuous subcutaneous 
insulin delivery (CSII) in people with type 1 diabetes (T1D), 
where CSII training is traditionally delivered in person by 
either individual or group sessions.

The ongoing coronavirus disease 2019 (COVID-19) 
pandemic has prompted many diabetes health providers to 
search for and implement alternative approaches to deliver 
diabetes services.

T1D is a uniquely suited to a telemedicine approach, as 
many diabetes devices (CSII, continuous glucose monitoring 
[CGM], Bluetooth insulin pens, and glucometers) can be 
uploaded via the internet to a cloud-specific database. Different 
software applications exist which enable health providers to 
review the aggregated device data. Telemedicine as an innova-
tive approach in T1D management appeared to have compa-
rable efficacy on glycemic control with standard (in person) 
clinic visits.2 Telemedicine can be also used safely and effec-
tively for new-onset T1D training and education for both pedi-
atric and adult patients and their families.3

Due to the COVID-19 restrictions in providing regular 
diabetes services at Sidra Medicine in Qatar, the traditional 
training and education, a 10-day initiation protocol4 for 
hybrid closed-loop (HCL) system in patients previously 
treated with multiple daily injections (MDI) was postponed, 
as the service was not considered critical in the current situ-
ation. In an attempt to continue to support CSII initiation, the 
diabetes team developed an innovative “virtual pump train-
ing program,” based on the previous initiation protocol for 
the HCL system,4 using video conferencing Skype “Meet 
Now” (Skype Communications S.a.r.l., Palo Alto, CA, USA).

HCL training, insulin start in manual mode, the transition 
to auto mode, and follow-up visits were performed online, 
using Skype.

950753 DSTXXX10.1177/1932296820950753Journal of Diabetes Science and TechnologyPetrovski et al
article-commentary2020
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Successful Initiation of Hybrid  
Closed-Loop System Using Virtual  
Pump Training Program in a Teenager 
With Type 1 Diabetes Previously  
Treated with Multiple Daily Injections

Goran Petrovski, MD PhD1 , Judith Campbell, NP CDE1, 
Douha Almajali, CDE1, Fawziya Al Khalaf, MD1,  
and Khalid Hussain, MD1

Abstract
Due to the coronavirus disease 2019 restrictions in providing diabetes services, we have developed an innovative pump 
training program, which consisted of technical session, pump training, one in-person practical session, and four consecutive 
online sessions (Skype Meet Now).
A 13-year-old female patient with a 4-year history of type 1 diabetes (T1D) on multiple daily injections (MDI) with glycated 
hemoglobin 8.9%; 74 mmol/mol) initiated Minimed 670G system using the program. Time in range (70-180 mg/dL) of 39% 
and sensor glucose (SG) of 214±91 mg/dL (MDI with continuous glucose monitoring) increased to 69% in the first 2 weeks 
and reached 86% and SG of 140±40 mg/dL in the first month of auto mode initiation, without severe hypoglycemia or 
hyperglycemia. Virtual pump training program can be an effective tool to initiate a hybrid closed-loop system and to improve 
glycemic control in people with T1D on MDI.

Keywords
closed-loop systems, COVID-19, diabetes education, type 1 diabetes, virtual training
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Abstract

The society for cardiovascular angiography and interventions (SCAI) think tank is a

collaborative venture that brings together interventional cardiologists, administra-

tive partners, and select members of the cardiovascular industry community for

high-level field-wide discussions. The 2020 think tank was organized into four par-

allel sessions reflective of the field of interventional cardiology: (a) coronary inter-

vention, (b) endovascular medicine, (c) structural heart disease, and (d) congenital

heart disease (CHD). Each session was moderated by a senior content expert and

co-moderated by a member of SCAI's emerging leader mentorship program. This

document presents the proceedings to the wider cardiovascular community in order

to enhance participation in this discussion, create additional dialogue from a

broader base, and thereby aid SCAI and the industry community in developing spe-

cific action items to move these areas forward.

K E YWORD S

congenital heart disease, coronary artery disease, pediatrics, peripheral arterial disease,

structural heart disease intervention

1 | INTRODUCTION

Held annually since 2012, the society for cardiovascular angiography

and interventions (SCAI) think tank is a collaborative venture that

brings together interventional cardiologists, administrative partners,

and select members of the cardiovascular industry community for

high-level field-wide discussions. During the SCAI 2020 scientific ses-

sions, relevant topics in interventional cardiology were debated with

the goals of defining the current state of the field, identifying chal-

lenges, and proposing potential near-term solutions. Topics were

determined by nomination, and solidified through a voting process

ultimately vetted by SCAI leadership and the industry relations com-

mittee. The 2020 think tank was organized into four parallel sessions

reflective of the field of interventional cardiology: (a) coronary inter-

vention, (b) endovascular medicine, (c) structural heart disease (SHD),

and (d) congenital heart disease (CHD). Each session was moder-

ated by a senior content expert and co-moderated by a member of

SCAI's emerging leader mentorship program. This document pre-

sents the proceedings to the wider cardiovascular community in

order to enhance participation in this discussion, create additional

dialogue from a broader base, and thereby aid SCAI and the indus-

try community in developing specific action items to move these

areas forward.

2 | CORONARY: SCAI ROLE IN
INCREASING ADOPTION OF PHYSIOLOGY/
IMAGING

Data has shown that physiology/imaging guided PCI produces better

long-term outcomes. Adoption rates of this technology in many areas

outside the US are much higher. What role should SCAI play in increasing

the adoption of physiology/imaging assessments for percutaneous coro-

nary intervention (PCI) when it comes to reimbursement, clinical guidance,

and education?

Although coronary angiography (CA) results alone can guide the

decision to perform a PCI, fractional flow reserve (FFR) and resting

pressure indices such as instantaneous wave-free ratio (iFR) are

invasive physiological indices measured to assess the functional

significance of a coronary artery stenosis. Studies have shown that

FFR-guided PCI improves clinical outcomes compared with CA-guided

treatment, supporting current guideline recommendations for FFR-

guided PCI.1 Despite this, penetration of FFR and iFR remains low.

Since the implementation of appropriate use criteria and metrics for

PCI, the use of FFR/iFR has significantly increased in patients with

stable ischemic heart disease, with the latest data from the veterans

administration indicating an 18.5% utilization overall in diagnostic

catheterization and 75% usage rate in intermediate lesions undergoing

PCI.2

Intravascular ultrasound (IVUS) and optical coherence tomogra-

phy (OCT) are intravascular imaging modalities primarily used to char-

acterize lesion morphology, quantify plaque burden, guide stent

sizing, assess stent expansion, and identify procedural complications.

IVUS-guided PCI was associated with a 33% relative risk reduction for

cardiovascular death compared to CA alone.3 Despite extensive and

widely disseminated evidence supporting the benefits of imaging, the

utilization varies from 5% in Europe, 7%–15% in the US, and 80%–

90% in Japan.4 This correlates with reimbursement differences. In

Europe there is no additional reimbursement for imaging (additional

costs are not covered) compared to Japan where separate reimburse-

ment for imaging is granted even for diagnostic cases. In the US reim-

bursement is limited to a small additional physician payment, with no

NAIDU ET AL. 3
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Abstract 
Background: Large contiguous gene deletions at the distal end of the 
short arm of chromosome 9 result in the complex multi-organ 
condition chromosome 9p deletion syndrome.  A range of clinical 
features can result from these deletions with the most common being 
facial dysmorphisms and neurological impairment. Congenital 
hyperinsulinism is a rarely reported feature of the syndrome with the 
genetic mechanism for the dysregulated insulin secretion being 
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Abstract

The emergence and spread of cryptococcosis caused by the Cryptococcus gattii species

complex has become a major public concern worldwide. C. deuterogattii (VGIIa) outbreaks

in the Pacific Northwest region demonstrate the expansion of this fungal infection to temper-

ate climate regions. However, infections due to the C. gattii species complex in China have

rarely been reported. In this study, we studied eleven clinical strains of the C. gattii species

complex isolated from Guangxi, southern China. The genetic identity and variability of these

isolates were analyzed via multi-locus sequence typing (MLST), and the phylogenetic rela-

tionships among these isolates and global isolates were evaluated. The mating type, physio-

logical features and antifungal susceptibilities of these isolates were also characterized.

Among the eleven isolates, six belonged toC. deuterogattii, while five belonged toC. gattii

sensu stricto. The C. deuterogattii strains from Guangxi, southern China were genetically

variable and clustered with different clinical isolates from Brazil. All strains wereMATα, and
three C. deuterogattii isolates (GX0104, GX0105 and GX0147) were able to undergo sexual

reproduction. Moreover, most strains had capsule and were capable of melanin production

when compared to the outbreak strain from Canada. Most isolates were susceptible to anti-

fungal drugs; yet one of eleven immunocompetent patients died of cryptococcal meningitis

caused by C. deuterogattii (GX0147). Our study indicated that the highly pathogenic C. deu-

terogattiimay be emerging in southern China, and effective nationwide surveillance of C.

gattii species complex infection is necessary.
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Abstract

Griscelli syndrome type 2 (GS2) is a rare autosomal recessive disorder caused by

pathogenic variants in the RAB27A gene and characterized by partial albinism, immu-

nodeficiency, and occasional hematological and neurological involvement. We

reviewed and analyzed the medical records of 12 individuals with GS2 from six fami-

lies belonging to a highly consanguineous Qatari tribe and with a recurrent patho-

genic variant in the RAB27A gene (NM_004580.4: c.244C > T, p.Arg82Cys). Detailed

demographic, clinical, and molecular data were collected. Cutaneous manifestations

were the most common presentation (42%), followed by neurological abnormalities

(33%) and immunodeficiency (25%). The most severe manifestation was HLH (33%).

Among the 12 patients, three patients (25%) underwent HSCT, and four (33%) died.

The cause of death in all four patients was deemed HLH, providing evidence for this

complication's fatal nature. Interestingly, two affected patients (16%) were asymp-

tomatic. This report highlights the broad spectrum of clinical presentations of GS2

associated with a founder variant in the RAB27A gene (c.244C > T, p.Arg82Cys).

Early suspicion of GS2 among Qatari patients with cutaneous manifestations, neuro-

logical findings, immunodeficiency, and HLH would shorten the diagnostic odyssey,

guide early and appropriate treatment, and prevent fatal outcomes.

K E YWORD S

founder effect, GS2, HLH, Qatari, RAB27A

1 | INTRODUCTION

Griscelli syndrome (GS) is a rare autosomal recessive disorder first

described in 1978 as a disorder of partial albinism associated with

immunodeficiency (Griscelli et al., 1978). Symptoms of GS overlap

Abbreviations: DD, developmental delay; GS2, Griscelli syndrome type 2; HLH,

hemophagocytic lymphohistiocytosis; HSCT, hematopoietic stem cell transplantation; ID,

intellectual disability.
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Abstract
Background: Although autophagy plays a dual role in suppressing or promot-
ing certain cancers, the nature of its involvement in breast cancers remains
unclear. Here, we investigated the function of STXBP6, a protein regulating the
autophagy-associated SNARE complex, in triple negative breast cancer (TNBC).
Results: We report that STXBP6 is profoundly downregulated in TNBC spec-
imens in association with reduced overall patient survival. Notably, we found
that STXBP6 promoter was specifically hyper-methylated in TNBC specimens.
Ectopic expression of STXBP6 inhibited TNBC cell proliferation in cellular
and mouse models. Mass spectrometric analysis revealed physical interactions
of STXBP6 with a number of autophagy-related proteins including SNX27, a
molecule involved in endocytosis of plasma membrane receptors and protein
trafficking. Overexpression of STXBP6 elicited autophagy through inhibition
of mTORC1 signaling. Reciprocally, induction of autophagy rescued STXBP6
expression by inhibiting EZH2 and altering STXBP6 methylation. The mutual
regulation between STXBP6 and autophagywas replicated in luminal breast can-
cer cells only when estrogen receptor (ER) activation was abrogated. Ectopic
expression of STXBP6 significantly reduced TNBC cells’ migratory ability in vitro
and tumor metastasis in vivo.
Conclusions: Our results unveil a role of STXBP6 in TNBC that highlights a
new paradigm in autophagy regulation. Our results significantly enhance the
understanding of the mechanisms of TNBC aggressiveness, which might help in
designing novel therapies targeting TNBC.

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided the
original work is properly cited.
© 2020 The Authors. Clinical and Translational Medicine published by John Wiley & Sons Australia, Ltd on behalf of Shanghai Institute of Clinical Bioinformatics
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Abstract: Accumulation of glycogen in the kidney and liver is the main feature of Fanconi–Bickel
Syndrome (FBS), a rare disorder of carbohydrate metabolism inherited in an autosomal recessive
manner due to SLC2A2 gene mutations. Missense, nonsense, frame-shift (fs), in-frame indels, splice
site, and compound heterozygous variants have all been identified in SLC2A2 gene of FBS cases.
Approximately 144 FBS cases with 70 different SLC2A2 gene variants have been reported so far.
SLC2A2 encodes for glucose transporter 2 (GLUT2) a low affinity facilitative transporter of glucose
mainly expressed in tissues playing important roles in glucose homeostasis, such as renal tubular cells,
enterocytes, pancreatic β-cells, hepatocytes and discrete regions of the brain. Dysfunctional mutations
and decreased GLUT2 expression leads to dysglycaemia (fasting hypoglycemia, postprandial
hyperglycemia, glucose intolerance, and rarely diabetes mellitus), hepatomegaly, galactose intolerance,
rickets, and poor growth. The molecular mechanisms of dysglycaemia in FBS are still not clearly
understood. In this review, we discuss the physiological roles of GLUT2 and the pathophysiology of
mutants, highlight all of the previously reported SLC2A2 mutations associated with dysglycaemia,
and review the potential molecular mechanisms leading to dysglycaemia and diabetes mellitus in
FBS patients.

Keywords: Fanconi–Bickel Syndrome (FBS); SLC2A2 mutation; GLUT2 dysfunction; dysglycaemia;
liver; pancreatic β cell; cAMP; insulin secretion; birth weight; hepatomegaly

1. Introduction

Fanconi–Bickel syndrome (OMIM# 227810), a carbohydrate metabolism disorder due to glucose
transporter 2 (GLUT2) transporter defect was first described by Fanconi and Bickel in 1949 [1]. In 1987,
Fanconi–Bickel Syndrome (FBS) was identified as a defect in a sodium glucose secondary active
transporter responsible for galactose and glucose transport in many tissues, including kidney and
liver [2]. Studies in 1989, using Xenopus oocytes injected with human liver type glucose transporter
synthetic mRNA construct, identified the role of the plasma membrane glucose transporter in sensing
glucose, uptake of glucose, and its possible role in non-insulin-dependent diabetes mellitus [3]. In 1994,
a study in Xenopus oocytes proved that a highly conserved GLUT2 missense mutation in one allele of
the gene (substituted Val197 to Ile197) leads to GLUT2 dysfunction, and might be expected to play
an important role in pathogenicity of non-insulin dependent diabetes mellitus [4,5]. Then in 1997,
Santer et. al. (1997) for first time described the role of GLUT2 (SLC2A2) gene mutations in three FBS
affected families, that includes the original patient reported by Fanconi and Bickel in 1949 [6].

Int. J. Mol. Sci. 2020, 21, 6286; doi:10.3390/ijms21176286 www.mdpi.com/journal/ijms
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A B  S T R A C  T

Human vaginal  microbiota  is  dominated by  Lactobacillus spp both in the  non-pregnant  and pregnant
state.  Bacterial  vaginosis  (BV) is  an imbalance  of  vaginal  microbiota  caused by  a  reduction in the  normal
lactobacillary  bacteria, and a  heavy  over-growth of  mixed anaerobic  bacteria.  Various  clinical  (Amsel’s
Criteria), laboratory  (Nugent’s  score) and molecular diagnostic  method (quantitative  PCR) are  used for
diagnosis. BV  in pregnancy  is  associated with increased risk of  preterm  birth, low birth weight,
chorioamnionitis  and postpartum  endometritis, apart  from  bothersome  vaginal  discharge.  Antibiotic
treatment  with metronidazole  or clindamycin are  effective  in eradicating bacterial  vaginosis  and safe  to
use in pregnancy.  Treatment  of  bacterial  vaginosis  has  not  been shown to improve  obstetric  outcomes  in
women at  low risk of  preterm  birth, but  may  reduce  the  risk of  preterm  birth and low birth weight  in
women at  increased risk of  preterm  birth.  Routine  screening and treatment  is  not  recommended in low
risk women.  Test  for cure  should be  performed after treatment.  Further research is  required on other
treatment  modalities  such as  probiotic  therapy  and microbiota  transplantation.

© 2020 Elsevier B.V.  All  rights  reserved.

Background

There  is  increasing interest  in human microbiota  and their
influence  on health and diseases.  The  vaginal  microbiota  is  unique
and undergoes  major compositional  changes  from  birth to puberty
and menopause  [1,2].  Sex steroids  appear to play  an important  role
in the  changes  in composition and stability  of  vaginal  microbiota
[3–6].  Vaginal  microbiota  are  known to undergo  changes  in
pregnancy.  Some  studies  also show changes  in vaginal  microbiota
with menstruation,  sexual  intercourse,  use  of  intrauterine
contraceptive  devices,  contraceptive  pills, medroxyprogesterone
acetate  injection,  cervical  caps  and spermicidal  creams  [4,7–9]  and
it  can also vary  between different  ethnic  population [10].  Bacterial
vaginosis  is  an imbalance  of  vaginal  flora  caused by  a  reduction in
the  normal  lactobacillary  bacteria, and a  heavy  over-growth of
mixed anaerobic  bacteria.  In spite  of  a  large  number of  studies,
there  remains  a  gap in the  full  understanding of  the  composition
and dynamics  of  vaginal  microbiota  and their influence  on
physiology  in both health and diseases.

Developments  in molecular techniques  of  cloning and sequenc-
ing of  16S  rRNA genes  have  helped to identify  taxa  that  are  not
cultured in the  vaginal  microbiota  [11].In healthy  asymptomatic,

non-pregnant  women of  reproductive  age, vaginal  microbiota  can
be  classified into six types  of  community  states.  Types  I  to IV  are
dominated by  Lactobacillus spp. commonly  one  of  the  four types,
which include  L. crispatus, L. iners, L. jensenii and L. gasseri [12–14],
while  types  V  and VI  are  composed of  less  numbers  of  lactobacilli
and dominated by  different  anaerobic  bacteria  which include
Prevotella, Megasphaera, Gardnerella vaginalis, Sneathia and Ato-
pobium vaginae, Dialister, Peptoniphilus, Eggerthela, Aerococcus,
Finegoldia and Mobiluncus.  [11,15,16].  Although,  these  can be  found
in otherwise  healthy  asymptomatic  women,  they  are  more  often
associated with bacterial  vaginosis.  In the  lower vagina, the
microbiota  may  be  contaminated by  other genera  of  bacteria,  such
as  Streptococcus agalactiae, Staphylococcus epidermidis and Escher-
ichia coli that  are  typically  observed in skin and the  gastrointestinal
tract  [17–19].

The  human vaginal  microbiota  plays  an important  role  in
preventing vaginal  infections  such as  bacterial  vaginosis  (BV), viral
infections  and sexually  transmitted diseases  [16,20].  Lactobacillus
spp. is  thought  to protect  the  genital  tract  from  non-indigenous
bacteria  and maintain a  healthy  state  by  maintaining the  vagina  pH
at  less  than 4.5  through the  production of  lactic  acid [21].  Estrogen
helps  to release  glycogen into the  vaginal  environment  where  it  is
broken down to glucose  and maltose  by  alpha-amylase  present  in
the  vaginal  epithelium.  Lactobacilli  use  these  carbohydrates  to
produce  lactic  acid by  fermentation.  Lactic  acid in turn keeps  the
vaginal  pH  below 4.5, which is  detrimental  to pathogenic  bacteria
[22,23].  However,  the  protective  action of  vaginal  microbiota
appears  to be  more  complex and might  be  regulated by  host  innate
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Abstract

This is a series of 4 cases (3 therapeutic failure and 1 early relapse) in adult patients treated with allergen immunotherapy

(AIT) for allergic rhinitis (AR) in our immunotherapy clinic, which treats 110 new patients per year. AIT includes both

subcutaneous and sublingual routes. The current national/international AIT recommendations and the literature have been

searched to identify guidance for the optimal management of therapeutic failure of AIT in AR. There is scant information

available to support clinicians when treatment failure and/or intolerable side effects occur. The importance is highlighted for

developing the guidance and evidence base for the benefit of this patient subgroup. The potential strategies that clinicians

have proposed are discussed in this article, though it is acknowledged that these are mostly not evidence-based.

Keywords
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Introduction

Allergen immunotherapy (AIT) is a globally used supe-
rior treatment for allergic rhinitis (AR) and remains the
only curative treatment. AIT includes both subcutane-
ous immunotherapy (SCIT) and sublingual immuno-
therapy (SLIT). In addition to curative potential, AR
may influence subsequent development of asthma in
children with AR.1,2 AIT is indicated for moderate/
severe AR, when symptom control has not been
achieved with allergen avoidance and/or pharmacologi-
cal methods, and there is evidence of specific immuno-
globulin E (IgE) to clinically relevant allergens.3–6

Treatment is usually carried out for at least 3 years
(can be 3–5 years, dependent on the duration of the
maintenance period).5–8 While there is greater experience
with SCIT, it is well recognized that both SCIT and
SLIT are effective in the treatment of AR.9–12 Detailed
systematic reviews and meta-analyses, including a limit-
ed number of studies directly comparing efficacy
between SCIT and SLIT, concluded no major differ-
ence.11–13

However, even with careful patient selection, treat-
ment failure may still occur. In our clinical practice,

we observe a very small percentage of therapeutic fail-
ures with AIT. We have considered therapeutic failure as
either inadequate symptomatic response or intolerable
side effects, which are both well recognized.14,15 This is
a series of 4 cases (3 therapeutic failure and 1 early
relapse) encountered in our AIT clinic, where patients
are treated using either SCIT or SLIT protocols,
depending on clinical evaluation and patient preference.
All patients provided informed consent to be included.
Assessment according to the National Health Service
Health Research Authority definitions indicated that
Research Ethics Committee approval was not required
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WHY DO WE NEED AN OVERVIEW?

Most children with asthma have mild or moderate exacerba-
tions and respond well to first-line therapy (inhaled short-acting
beta-agonists (SABAs) and systemic corticosteroids). However,
the best treatment for the small proportion of children who are
seriously ill and do not respond to first-line therapy is poorly
understood.

Currently, a large number of treatment options are available,
and there is wide variation in practice. A prospective study in the
United Kingdom (UK) and Ireland found wide variation in the
prevalence of intravenous treatment for acute paediatric asthma,
ranging from 0% to 19.4% [1]. Recently, a registry study from the
United States of America found that intravenous (IV) magnesium
was given to children with acute asthma in 5.1–15.6% of visits [2].

In this paper, we provide a brief summary of all the evidence
available from current Cochrane reviews, detailed results for one
primary outcome (length of stay), a summary of other important
outcomes, and suggest directions for future research.

OBJECTIVES

(1) To summarise the efficacy and safety of treatment for acute
exacerbations of asthma in children who are unresponsive to
standard first-line therapy;

(2) To identify evidence gaps and inconsistency in outcome
measures to guide future research efforts.

METHODS

We searched the Cochrane Database of Systematic Reviews to
identify systematic reviews that assessed interventions for chil-
dren with acute exacerbations of asthma. We assessed the risk of
bias in each systematic review, and extracted summary data for
our primary and secondary outcomes according to Cochrane
methodology [3]. Our outcomes included length of stay, hospital
admission, intensive care unit admission, and adverse effects.

We assessed the certainty of the evidence using the Grading of
Recommendations Assessment, Development and Evaluation
(GRADE) approach [4].

MAIN RESULTS

We identified 13 reviews that reported results for children
alone (Table 1) [5]. The reviews included a total of 67 trials. Most
outcomes, particularly for parenteral treatment, included 1–3 tri-
als, and less than 100 participants. The total number of children
in each review ranged from 40 to 2630. Four out of 13 reviews
were at high risk of bias due to concerns with identification and
selection of studies.

WHICH INTERVENTIONS REDUCE LENGTH OF STAY?

Two reviews reported emergency department length of stay as
an outcome, while six reported hospital length of stay. Neither
continuous vs. intermittent SABA administration nor IV

https://doi.org/10.1016/j.prrv.2020.08.006
1526-0542/� 2020 Elsevier Ltd. All rights reserved.
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Abstract:  

The majority of medical students and many physicians find basic science immunology 
confusing and the teaching of immunology to be uninteresting. Physicians undergoing training 
in a range of disciplines treat patients with immunological disease, including 
Allergy/Immunology and Rheumatology. It is essential for senior medical students and 
physicians to understand the pathology of immune diseases and the pharmacology of immune 
interventions. In order to optimise this learning, underlying concepts of basic immunology need 
to be revised, or sometimes learnt for the first time. Teachers may need to overcome baseline 
attitudinal negativity. Medical students and postgraduates are more able to relate to basic 
immunology if approached through a clinical route. Case presentations and case-based 
discussions are a familiar format for medical students and physicians, though typically they are 
utilised to enhance understanding of clinical presentation, investigation, and treatment. Hence, 
they may be more receptive to “difficult” immunology concepts when presented in a familiar 
teaching framework. Although there is data supporting case-based learning for basic 
immunology in medical students, there is little data in physicians. Extrapolating from the 
medical student literature, I devised a programme of clinical cases for physicians whereby 
understanding the immunopathological basis of the condition and/or its immunological 
treatment was employed as a platform to appreciate the basic science immunology in more 
depth. A variety of cases were selected to illustrate different immunological topics. The 
sessions were small group, and highly interactive in nature. As this programme has only 
recently been introduced, formal evaluation has yet to be concluded. 
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Abstract

Background

A ‘limping child’ commonly presents to the emergency department (ED). In the absence of trauma, many are

diagnosed with irritable hip (IH). The aetiology of IH is not well understood and there may be geographical

and seasonal variations. We previously established one year (2016) epidemiological data of IH presenting to

the Royal Hospital for Children (RHCG) ED in Glasgow, Scotland. The sentinel findings in that year were (i)

an age distribution shift to younger (peak at two years of age), (ii) no marked association with social class,

and (iii) a spring preponderance. We sought to strengthen or refute these findings by repeating our study to

obtain comparative data for 2017.

Methods

We performed a retrospective analysis of all children discharged from the RHCG ED from January to

December 2017. Relevant discharge codes were determined, and patient records screened. Patients without a

discharge code had their presenting complaint and medical record screened. These data were compared to

that of the previously published study from the same ED (2016).

Results

Several findings were consistent with the conclusions of the 2016 study. The incidence was similar with 362

and 354 cases diagnosed in 2017 and 2016 respectively. The boy-girl ratio was consistent across both data-

sets, 2:1 and 1.9:1 respectively. The mean age of presentation was similar (3.3 vs 3.5 years) across both years,

with the same medians (three years) and peaks (two years). There was no overt difference in incidence or

correlation to social deprivation. However, in 2016, a spring preponderance was seen whereas there was an

autumn preponderance in 2017. Pooling data from the two cohorts, 93% (n=668) of patients were managed

exclusively by ED physicians, with 70% (n=504) not requiring any further follow-up. The majority of patients

who required follow-up were seen in ED clinics (169/212, 79.7%). No patient initially diagnosed as IH was

found to have septic arthritis (SA).

Conclusion

In this follow-up study, we again found (i) a younger age profile than other studies, and (ii) no overt

association with social deprivation. The major difference between the previous (2016) and current (2017)

study was the apparent seasonal peaks: spring (2016), and autumn (2017). This difference does not negate

the 'antecedent infection' hypothesis, but any aetiological proposal should be capable of accounting for this

discrepancy. Additionally, our studies highlight that the majority of these patients can be managed in the ED

alone.

Categories: Emergency Medicine, Orthopedics, Epidemiology/Public Health

Keywords: irritable hip, transient synovitis, epidemiology and biostatistics

Introduction
Irritable hip (IH) is a common, time-limited benign condition that is often seen in the paediatric emergency

departments (ED) [1]. Its most common presenting symptom is a limp though patients can complain of pain,

restricted range of motion and/or a low grade fever [2-4].

IH is classically seen as a diagnosis of exclusion, ensuring that more serious conditions such as septic

arthritis (SA), osteomyelitis, bone tumours, leukaemia, Perthes disease, slipped capital femoral epiphysis

(SCFE) and traumatic injury are ruled out [5]. However, after a sufficient history and examination,

investigations in these patients can be selective and not all patients require a complete laboratory or

radiological work-up [6].

1 2 2, 3 4, 5 6
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Abstract
Background Pulmonary infectionwith SARS-CoV-2 virus (severe acute respiratory syndrome coronavirus 2; COVID-19) has rapidly
spread worldwide to become a global pandemic.
Objective To collect paediatric COVID-19 cases worldwide and to summarize both clinical and imaging findings in children
who tested positive on polymerase chain reaction testing for SARS-CoV-2.
Materials and methods Data were collected by completion of a standardised case report form submitted to the office of the European
Society of Paediatric Radiology from March 12 to April 8, 2020. Chest imaging findings in children younger than 18 years old who
tested positive on polymerase chain reaction testing for SARS-CoV-2 were included. Representative imaging studies were evaluated
by multiple senior paediatric radiologists from this group with expertise in paediatric chest imaging.
Results Ninety-one children were included (49males; median age: 6.1 years, interquartile range: 1.0 to 13.0 years, range: 9 days–
17 years). Most had mild symptoms, mostly fever and cough, and one-third had coexisting medical conditions. Eleven percent of
children presented with severe symptoms and required intensive unit care. Chest radiographs were available in 89% of patients
and 10% of them were normal. Abnormal chest radiographs showed mainly perihilar bronchial wall thickening (58%) and/or
airspace consolidation (35%). Computed tomography (CT) scans were available in 26% of cases, with the most common
abnormality being ground glass opacities (88%) and/or airspace consolidation (58%). Tree in bud opacities were seen in 6 of
24 CTs (25%). Lung ultrasound and chest magnetic resonance imaging were rarely utilized.
Conclusion It seems unnecessary to perform chest imaging in children to diagnose COVID-19. Chest radiography can be used in
symptomatic children to assess airway infection or pneumonia. CT should be reserved for when there is clinical concern to assess
for possible complications, especially in children with coexisting medical conditions.

Keywords Children . Computed tomography . Coronavirus . COVID-19 . Imaging . Lower respiratory tract infection .

Pneumonitis . Radiography

Introduction

Since the outbreak in China in December 2019, pulmo-
nary infection with the novel SARS-CoV-2 virus (severe

acute respiratory syndrome coronavirus 2; causing
COVID-19) has rapidly spread worldwide to become a
global pandemic threatening the capacity of numerous
national health care systems. Although COVID-19 pre-
dominantly affects adults, there have been reports of
paediatric patients. The largest paediatric epidemiologi-
cal report of COVID-19 in children by Dong et al. [1]
found that children of all ages were susceptible to
SARS-CoV-2 infection, but clinical manifestations were
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Introduction

Supra systemic pulmonary arterial hypertension (PAH) 
often leads to right ventricular (RV) failure due to chron-
ically elevated afterload. When untreated, idiopathic 
PAH results in death within 2-3 years following the diag-
nosis in adults and within the first 1 year of diagnosis in 
children.1–3 There are limited therapeutic options. The 
first line treatment is medical therapy, which includes 
phosphodiesterase-5 inhibitors, endothelin receptor 
antagonists and prostacyclin analogues. Despite maxi-

A case series of transcatheter Potts  
Shunt creation in a pediatric population  
affected with refractory pulmonary artery 
hypertension: focus on the role of ECMO

Cristian Mirabile,1  Sophie Malekzadeh-Milani,2  
Mirela Bojan,1 Olivier Raisky,3 Regis Gaudin,3 Damien Bonnet2 
and Younes Boudjemline4 

Abstract
Purpose: Patients with suprasystemic idiopathic pulmonary hypertension (S-PAH) have a poor prognosis. Therapeutic 
options are limited. Reverse Potts shunt creation modifies physiology transforming patients with PAH into Eisenmenger 
physiology with a better outcome. Percutaneous transcatheter stent secured aortopulmonary connection (transcatheter 
Potts Shunt, TPS) is a feasible very high-risk procedural option in such patients. We report our experience with patients 
undergoing TPS at our institution requiring extracorporeal membrane oxygenation (ECMO) support.
Methods: A prospective observational study of patients with drug-refractory PAH, worsening NYHA class, and right 
ventricular failure undergoing TPS. Two patients required rescue ECMO for cardiac arrest during the procedure. 
Subsequently, “standby ECMO” was available in all the following cases and elective support was provided in patients 
with extremely poor conditions.
Results: Ten pediatric patients, underwent TPS at our institution. Two patients were rescued by ECMO after cardiac 
arrest during the shunt creation. This occurred as a result of the acute loading of the left ventricle (LV) after retrograde 
aortic arch filling through the Potts shunt. Following this, another two patients underwent elective ECMO after the 
uneventful induction of anesthesia. They all died postoperatively despite a successful TPS procedure. The causes of death 
were not related to the use of ECMO, but the complication of severe PAH. Six patients with successful TPS did not 
require ECMO and survived.
Conclusions: TPS is a pioneering procedure offering the opportunity to treat high-risk idiopathic drug-refractory PAH 
patients. Acute LV failure is a complication of TPS in patients with S-PAH. Elective ECMO, an option to avoid circulatory 
arrest and acute profound hypoxia secondary to exclusive right-to left shunt systemic perfusion by Potts shunt and 
LV dysfunction with resulting pulmonary edema, may be used at the early stage of the learning curve, but it does not 
influence the prognosis of these patients which remains poor.

Keywords
pulmonary hypertension; ECMO; children; reversed Potts shunt; cath lab
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Abstract 

Context:  Biallelic mutations in the PTF1A enhancer are the commonest cause of isolated 

pancreatic agenesis. These patients do not have severe neurological features associated with 

loss-of-function PTF1A mutations. Their clinical phenotype and disease progression have not 

been well characterised. 

Objective: To evaluate phenotype and genotype characteristics and long-term follow-up of 

patients with PTF1A enhancer mutations. 

Setting: Twelve tertiary paediatric endocrine referral centres.  

Patients: 30 patients with diabetes caused by PTF1A enhancer mutations. Median follow-up 

duration was 4 years. 

Main Outcome Measures: Presenting and follow-up clinical (birthweight, gestational age, 

symptoms, auxology) and biochemical (pancreatic endocrine and exocrine functions, liver 

function, glycated haemoglobin) characteristics, pancreas imaging, genetic analysis.  

Results: Five different homozygous mutations affecting conserved nucleotides in the PTF1A 

distal enhancer were identified. The commonest was the Chr10:g.23508437A>G mutation 

(n=18). Two patients were homozygous for the novel Chr10:g.23508336A>G mutation. 

Birthweight was often low (median SDS=-3.4). The majority of patients presented with 

diabetes soon after birth (median age of diagnosis:5 days). Only 2/30 presented after 6 

months of age. All patients had exocrine pancreatic insufficiency. Five had developmental 

delay (4 mild) on long term follow-up. Previously undescribed common features in our 

cohort were: transiently elevated ferritin level (n=12/12 tested), anaemia (19/25) and 

cholestasis (14/24). Postnatal growth was impaired (median height SDS:-2.35, median BMI  

SDS:-0.52 SDS) with 20/29 (69%) cases having growth retardation.  
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Background: During Ramadan, the ninth month of the lunar Islamic calendar, adult Muslims are obliged to fast,
which involves refraining from taking any food, beverages, or oralmedications from dawn to sunset. Fasting's ef-
fect on seizure control is not fully understood, and a fewobservational studies haveprovided inconclusive results.
This study aimed to investigate the effect of fasting during Ramadan on seizure control and quality of life in adult
patients with epilepsy.
Methods: This was a prospective observational study over a 3-month period (one month before fasting, the
fasting month, and one month after fasting). We recruited adult patients with active epilepsy who were able
to fast during the month of Ramadan. The primary outcome measures were as follows: 1) seizure control and
2) quality of life score using the Arabic version of the Ferrans and Powers Quality of Life Index (QLI). Changes
in anticonvulsant medications were not allowed during the study period.We used a seizure log provided to par-
ticipants to record the number of seizures during the 3-month period. Quality of lifewas scored at the end of each
month of the study period.
Results: Thirty-seven patients were studied (59% males). The mean age was 30 years (range, 14–51 years), and
mean age at epilepsy onset was 13 years (range, 0.5–35 years). On average, patients were on three antiepileptic
medications at baseline (range: 2–5). A total of 1576 seizures were reported during the 3-month follow-up,
where seizures prior to fasting represented35.5%of all seizures.Multilinear regression analysis revealed a significant
decline of seizures by 21% during the fasting month compared with baseline (adjusted coefficient= 0.79, p < 0.01,
95% confidence interval (CI); 0.61–0.98, R2 = 0.81) and by 29% during post fasting compared with baseline (ad-
justed coefficient= 0.71, p < 0.01, 95% CI; 0.53–0.90, R2=0.79). No significant changewas found in the QLI scores
calculated during the three months of the study period.
Conclusion: Fasting duringRamadanmight have a positive impact on seizure control in patientswith epilepsy,which
continued during the month following fasting, whereas the quality of life scores were not affected by fasting.

© 2020 Elsevier Inc. All rights reserved.

Keywords:
Epilepsy
Fasting
Seizure-control
Quality of life

1. Introduction

Fasting during Ramadan, the ninthmonth of the lunar Islamic calen-
dar, requires adult Muslims to refrain from taking any food, beverages,
or oral medications from dawn to sunset. The total hours of fasting de-
pend on the geographic location and the season, as the daytime is longer

in the summer and shorter in the winter. The average length of fasting
was around 15 h per day in Saudi Arabia, when this study was con-
ducted. Alterations in the timing of antiepileptic drugs (AEDs), distur-
bances in the circadian pattern of sleep, or even sleep deprivation are
expected during Ramadan [1]. These changes in the daily routine are
known risk factors for worsening seizure control [2,3]. However, diet
control is one of the oldest and most common forms of treatment for
many diseases. Epilepsy is no exception; physicians have treated epi-
lepsy through changes and restrictions in diet for centuries. The use of
fasting in the treatment of epilepsy can be traced back to the era of
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ABSTRACT
Facilitators are of paramount importance to the success of interprofessional education (IPE) activities; 
hence, it is crucial to explore their perspectives and experiences in delivering IPE in Qatar. Using an 
exploratory case study approach, semi-structured interviews were conducted, in 2018, among faculty 
members, who had facilitated at least one IPE activity in Qatar, from healthcare professional education 
programs at Qatar University Colleges of Pharmacy, Medicine, and Health Sciences, Weill Cornell Medicine 
in Qatar, the University of Calgary in Qatar, and the College of North Atlantic. Interviews were recorded 
and transcribed verbatim. Inductive thematic content analysis was implemented. Twenty-one interviews 
were conducted with the following professions represented: medicine (n = 6), pharmacy (n = 5), nursing 
(n = 4), biomedical science (n = 3), respiratory theory (n = 2) and public health (n = 1). Four main themes 
emerged from the interviews: drivers to facilitator involvement that included interest and commitment to 
IPE and awareness of collaborative practice benefits; facilitator participation which was based on facil-
itator attributes and preparedness and readiness for IPE facilitation; the organizational support in terms of 
dedicated structure for IPE and IPE design and delivery and; student participation in terms of group 
dynamics and student engagement. Some key recommendations include having a dedicated unit for IPE, 
scheduling protected time for IPE, and organizing facilitators’ training and debriefing workshops. The 
facilitators valued and appreciated IPE in preparing students for future collaborative practice. These 
findings can inform the development of quality and sustainable IPE activities in the future.
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Introduction

The World Health Organization (WHO)’s “Global Strategy on 
Human Resources for Health: Workforce 2030” recognizes the 
importance of interprofessional education (IPE) and collabora-
tive practice (CP) as part of transformative strategies to scale up 
health worker education to improve long-term care for older 
patients, and enhance both the capacity and satisfaction of 
healthcare workers. This is expected to lead to better team 
performance and the delivery of cost-effective patient-centred 
care (World Health Organization, 2016). The strategy recom-
mends that educational institutions need to adapt their strategies 
to align them with transformative educational needs which calls 
for the promotion of IPE and CP. IPE is defined as a pedagogical 
strategy of which interaction among a group of healthcare stu-
dents coming from two or more health professions in order to 
learn with, from and about each other to promote a culture of 
collaboration that can be translated into practice settings 
(Buring, Bhushan, Brazeau et al., 2009; CAIPE, 2002).

Due to the significant impact of such an educational approach 
on improving the quality of care, IPE has received increased 
attention worldwide in the past 20 years and it is well established 
in some western countries such as Canada, United States, United 
Kingdom, and Australia. Similarly, the concept of IPE is emerging 
in the Middle Eastern countries with an increasing number of 
health professional degree programs aiming to maintain high 
standards of education through meeting international 

accreditation standards (Awan et al., 2018; El-Awaisi et al., 2017; 
Zeeni et al., 2016). Many accrediting bodies of the medical and 
healthcare programmes require evidence of IPE incorporation 
into curricula, which is an important element in driving IPE 
forward and in expediting the healthcare faculty’s positive shift 
toward this educational transformation (Barker et al., 2005; El- 
Awaisi et al., 2016; Olenick & Allen, 2013; Thistlethwaite, 2015; 
Wilby et al., 2015).

To be most effective, it is recognized that IPE should be 
embedded in the early stages of undergraduate curricula 
(Harden, 2015). Early immersion enabling these students to pre-
vent negative stereotyping, understand their professional role and 
valuing the role of other health professionals (Lapkin et al., 2012; 
Lawlis et al., 2016). However, from the perspective of program 
developers, IPE preparation and delivery should not be under-
estimated. Planning and developing an IPE activity requires an 
extensive amount of time and resources, reportedly requiring 
three times the preparation of a traditional course content delivery 
(Buring, Bhushan, Broeseker et al., 2009). In preparation for an 
IPE event, simply recruiting facilitators may not lead to 
a worthwhile IPE experience. Even experienced facilitators may 
not be equipped with the necessary knowledge and skills to facil-
itate IPE effectively (Egan-Lee, Baker, et al., 2011a). This could be 
due to a lack of exposure to IPE and IPC concepts in their training 
and/or in their work environment (Anderson et al., 2009; Buring, 
Bhushan, Broeseker et al., 2009; Hall & Zierler, 2015). A key 
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A B S T R A C T

Heterozygous and homozygous mutations in the glucokinase (GCK) gene leads to maturity-onset diabetes of the young type 2 (MODY2) and permanent neonatal
diabetes (PNDM), respectively. Here, we report the generation of two induced pluripotent stem cell (iPSC) lines, QBRIi010-A and QBRIi011-A, from patients with
MODY2 and PNDM due to mutations in the GCK gene (c.437 T > C). The generated iPSC lines displayed pluripotency characteristics, were able to differentiate into
the three germ layers, and showed normal karyotypes. These iPSC lines will serve as valuable human cell models for understanding diabetes pathogenesis and
developing new therpaies for diabetes.

1. Resource Table

Unique stem cell lines i-
dentifier

QBRIi010-A QBRIi011-A

Alternative name(s) of
stem cell line

GCK-MODY2 iPSCs (QBRIi010-A)

GCK-PNDM iPSCs (QBRIi011-A)
Institution Qatar Biomedical research institute (QBRI), Hamad Bin

Khalifa University (HBKU), Qatar Foundation, Doha,
Qatar

Contact information of
distributor

Essam M. Abdelalim (emohamed@hbku.edu.qa)

Type of cell line iPSC
Origin human
Cell Source Blood
Clonality Clonal
Method of reprogram-

ming
Integration-free Sendai virus vector contain OCT3/4,
SOX2, c-MYC, and KLF4

Genetic Modification YES
Type of Modification Hereditary
Associated disease Patient 1: (Maturity diabetes of the young type 2

(MODY2)
Patient 2: Permanent neonatal diabetes mellitus (PNDM)

Gene/locus Gene: GCK
Locus: 7p13
Heterozygous mutation: c.437 T > C in exon 4 (Patient
1)

Homozygous mutation: c.437 T > C in exon 4 (Patient 2)
Method of modification N/A
Name of transgene or r-

esistance
N/A

Inducible/constitutive s-
ystem

N/A

Date archived/stock da-
te

Date cell line archived or deposited in repository

Cell line repository/ba-
nk

N/A

Ethical approval The protocol was approved by the Institutional Review
Board (IRB) of Sidra Medicine (no. 1702007608) and
QBRI (no. 2018–002)

2. Resource utility

We established two iPSC lines from patients with MODY2 and
PNDM due to heterozygous and homozygous mutations in the GCK gene
(c.437 T > C), respectively. These iPSC lines will serve as human cell
models for elucidating underlying mechanism of GCK-associated dia-
betes and developing novel therapies for diabetes.

3. Resource details

Glucokinase (GCK) gene encodes an enzyme that phosphorylate
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Objective: Bi-allelic mutations in the wolframin gene (WFS1) cause Wolfram syndrome 1 (WS1 or DIDMOAD) characterized by non-

autoimmune diabetes mellitus, optic atrophy, diabetes insipidus, sensorineural deafness, urinary tract abnormalities, and neuropsychiatric 

disorders. Patients presenting with an incomplete phenotype of WS1 were evaluated using homozygosity mapping and subsequent 

whole-exome sequencing.

Methods: Four unrelated consanguineous Turkish families, including seven affected children, and their unaffected parents and siblings 

were evaluated. Homozygosity mapping was performed, followed by whole-exome sequencing of WFS1. Mutations were classified 

according to results of “in silico” analyses, protein prediction, and functional consequences.
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What is already known on this topic?

What this study adds?

Wolfram syndrome 1 (WS1) is a clinically heterogeneous disease with variable manifestations and progression pattern depending on the 
underlying molecular genetic aetiology. Patients may present with incomplete phenotype, but the disease has a progressive nature with 
a negative impact of poor glycaemic control. Identification of molecular genetic aetiology provides early diagnostic confirmation and 
thereby an opportunity to detect and manage the subtle symptoms more appropriately.

Our study expands the mutation database of WFS1 with three novel variants and provides further insights into the genotype and 
phenotype association. We used homozygosity mapping as an adjunctive tool, which contributed to early detection of molecular genetic 
etiology in cases that presented with incomplete WS1 phenotype. 

Identification of Three Novel and One Known Mutation in the WFS1 
Gene in Four Unrelated Turkish Families: The Role of Homozygosity 
Mapping in the Early Diagnosis
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A B  S T R A C  T

Intestinal  parasitic  infections  are  widespread worldwide  and with increased global  travel  and transport
of  food, these  are  not  entirely  limited to traditionally  endemic  areas.  The  prevalence  of  parasitic
infections  in endemic  areas  among pregnant  women ranges  from  24  to 70 %  with approximately  10 %  of
women having multiple  parasites.  Pregnancy  with its  increased nutritional  demands  and altered
immunological  defenses  is  an especially  vulnerable  time  for acquiring parasitic  infections, which may  be
associated with adverse  outcomes  such as  anaemia, which in some  cases  may  even contribute  to
mortality.  The  presence  of  a  helminthic  infections  during pregnancy  may  also cause  immunological
effects  that  can contribute  to maternal  morbidity  and mortality  as  well  as  affecting the  maternal  immune
response and immune  system  function in the  baby  after birth.  Mass  administration of  anthelminthic  drug
therapy  has  been applied in endemic  areas  but  there  is  inconclusive  evidence  of  its  benefit  in improving
pregnancy  outcomes, however, no safety  concerns  have  been highlighted with the  use  of  the
recommended drugs  for parasitic  infections.

© 2020 Elsevier B.V.  All  rights  reserved.

Introduction

The  World Health Organisation (WHO) estimates  that  nearly  a
quarter of  the  world’s  population or 1.5  billion people  across  the
world suffer from  intestinal  parasitic  infections  [1].  These  are
distributed widely  across  different  regions  but  are  mostly  in sub-
Saharan Africa,  the  Americas,  China  and East  Asia  [1].  While
infections  are  usually  more  prevalent  in low-income  countries
among the  lower socio-economic  strata  with poor sanitation,
increasing global  trade  in food and travel  can cause  an increase  in
the  risk of  acquiring certain parasitic  infections  anywhere  in the
world [2].

Importantly,  women may  be  especially  vulnerable  to infections
by  food borne  parasites,  especially  in developing countries,
particularly  because  of  their role  in childcare,  household work
and food preparation [3].  Pregnancy  has  been shown to be  an
independent  risk factor for helminthic  intestinal  infections  [4].
Given that  parasitic  infections  can have  serious  consequences  in
pregnancy  such as  anaemia, low weight  gain, impaired fetal
growth, preterm  birth and maternal  mortality  [5];  it  is  important
for clinicians  to be  aware  of  how they  present,  what  is  required to

make  a  diagnosis  and how to manage  pregnant  women with these
infections.

The  aim  of  this  article  was  therefore,  to present  contemporary
knowledge  and evidence  on the  presentations  and management  of
parasitic  infections  in pregnancy  as  well  as  the  clinically  relevant
consequences  of  parasitic  infections  on pregnancy.

Methods

A literature  search was  carried out  from  1st January  1990  to 1st

February  2020, using the  search terms  intestinal  parasite,
helminths  and pregnancy.  The  search was  done  on the  following
databases  - Pubmed.  Medline,  Cochrane  systematic  reviews  and
Web  of  science.  A total  of  159  results  were  obtained.  The  abstracts
were  reviewed and full  texts  were  accessed for 17  relevant
studies.  Only  studies  on pregnant  populations  were  included.
These  relevant  studies  have  been used to inform  this  review of
literature.

Magnitude of the problem in the pregnant population

In areas  of  the  world with high prevalence, 24  %–70  %  of
pregnant  women have  intestinal  parasitic  infections  and, of  these,
a  tenth have  infections  with more  than one  type  of  parasite  [6,7].
The most  common parasitic  infections  worldwide,  by  prevalence,
have  been reported to be  amoebiasis,  ascariasis,  trichuriasis  and
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Abstract

Objectives

The aim of this study was to utilise corneal confocal microscopy to quantify corneal nerve

morphology and establish the presence of sub-clinical small fibre damage and peripheral

neuropathy in children with celiac disease.

Methods

This is a cross-sectional cohort study of twenty children with celiac disease and 20 healthy

controls who underwent clinical and laboratory assessments and corneal confocal micros-

copy. Corneal nerve fiber density (no.mm2), corneal nerve branch density (no.mm2), corneal

nerve fiber length (mm.mm2), corneal nerve fiber tortuosity and inferior whorl length (mm.

mm2) were quantified manually.

Results

Corneal nerve fiber density (34.7±8.6 vs. 32.9±8.6; P = 0.5), corneal nerve branch density

(47.2±24.5 vs. 47.3±20.0; P = 0.1) and corneal nerve fiber length (20.0±5.1 vs. 19.5±4.5;
P = 0.8) did not differ between children with celiac disease and healthy controls. Corneal

nerve fiber tortuosity (11.4±1.9 vs 13.5±3.0; P = 0.01) was significantly lower and inferior

whorl length (20.0±5.5 vs 23.0±3.8; P = 0.06) showed a non-significant reduction in children

with celiac disease compared to healthy controls. Inferior whorl length correlated signifi-

cantly with corneal nerve fiber density (P = 0.005), corneal nerve branch density (P = 0.04),

and corneal nerve fiber length (P = 0.002).
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Abstract

Recently, the genetic cause of HIDEA syndrome (hypotonia, hypoventilation, intellec-

tual disability, dysautonomia, epilepsy, and eye abnormalities) was identified as

biallelic pathogenic variants in P4HTM, which encodes an atypical member of the

prolyl 4-hydroxylases (P4Hs) family of enzymes. We report seven patients from four

new families in whom HIDEA was only diagnosed after whole-exome sequencing

(WES) revealed novel disease-causing variants in P4HTM. We note the variable phe-

notypic expressivity of the syndrome except for cognitive impairment/developmental

delay, and hypotonia, which seem to be consistent findings. One patient only pres-

ented with hypotonia, developmental delay, and abnormal eye movements, which

highlights the challenge in diagnosing milder cases with this new syndrome. Other

notable features include mild facial dysmorphism, obesity, and brain dysmyelination

and atrophy. We conclude that HIDEA is a highly variable syndrome and suspect that

a large fraction of patients will be diagnosed via reverse phenotyping after recessive

P4HTM variants are identified by agnostic genomic sequencing assays.

K E YWORD S

developmental delay, HIDEA syndrome, hypoventilation, intellectual disability, P4HTM,

reverse phenotyping

1 | INTRODUCTION

Prolyl 4-hydroxylases (P4Hs) catalyze the hydroxylation of prolines to

4-hydroxyproline in a reaction that requires Fe2+, 2-oxoglutarate and

molecular oxygen as cofactors (Kivirikko, Myllylä, & Pihlajaniemi, 1989).

The substrate selectivity defines two types of P4Hs, ones that act on

X-Pro-Gly sequences in pro-collagen chains and localize to the endo-

plasmic reticulum (ER), and others that act on the alpha subunits of

hypoxia-inducible factor (HIF) and localize to the nucleus and cytosol.

Whereas 4-hydroxylproline endows collagen with added stability, these

modified proline residues mark HIFα for degradation as part of the

hypoxia sensing regulatory process (Myllyharju, 2008). P4HTM is an

unusual P4H in that despite its localization to the ER (ER membrane

specifically with the catalytic domain protruding in the lumen), HIFα

appears to be its primary substrate rather than collagen (Koivunen

et al., 2007). HIF-mediated erythropoietin production was the first

suggested physiological function of P4HTM, followed by the demon-

stration of an important role in the retina and the basement membrane

of the kidneys based on zebrafish and mouse models (Hyvärinen

et al., 2010; Laitala et al., 2012; Leinonen et al., 2016).

The first link between P4HTM and a human phenotype was in

2014 when an extended Finnish family with multiple members

Received: 10 April 2020 Revised: 23 August 2020 Accepted: 27 August 2020

DOI: 10.1002/ajmg.a.61885
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Abstract

Objectives: The physical health impact of the coronavirus
disease infection (COVID-19) has received attention
worldwide; however, data around the psychological
impact of the pandemic is still emerging and little has been
reported on psychological effects among vulnerable
groups. This study was undertaken with the aim of study-
ing the impact of the COVID-19 pandemic and related re-
strictions on perinatal mental health among women in
Qatar.
Methods: A cross- sectional survey of women accessing
maternity services in Qatar was carried out during the
months of June and July 2020 at the local peak of the
pandemic. Background data including relevant de-
mographic details, pregnancy and mental health history,
concerns, as well as helpful stress-reducing factors re-
ported by women was collected. Depression and anxiety
symptomatology was studied using the Patient Health
Questionnaire Anxiety-Depression Scale (PHQ-ADS).
Results: The survey results revealed a high prevalence of
anxiety and Depressive symptomatology (34.4 and 39.2%
respectively), based on PHQ-ADS scoring. These rates
appeared much higher than the reported pre-pandemic
prevalence and were not affected by occupation, previous
mental health problems or pregnancy complications.

Women’s most commonly reported concerns as well as
coping factors are discussed.
Conclusions: Results indicate a marked increase in anxi-
ety and depressive symptoms during the COVID-19
pandemic, among pregnant and puerperal individuals,
who constitute a vulnerable group with respect to mental
health morbidity. These findings can be used to inform
public health interventions, among which, consideration
should be given to routine mental health screening of
vulnerable groups during major health crises.

Keywords: anxiety; COVID-19; depression; mental health;
pandemic; perinatal; pregnancy; stress.

Introduction

From its start as an outbreak of pneumonia in China in
December, 2019 [1], the spread of Coronavirus-2 infection
has evolved dramatically into a major worldwide health
crisis. The World Health Organization declared Coronavi-
rus disease (COVID-19) a pandemic on March 11, 2020 [2].

As the pandemic unfolded, public concern about the
risks to life and health, inadequate healthcare services and
economic consequences grew. As part of infection-
containment strategies, governments around the world
imposed unprecedented restrictions, and these resulted in
the compromise of personal and social liberty. Within a
month of the declaration of the pandemic, 90% of the
world’s population was subject to some restriction of
movement to limit infection spread [3]. The impact of the
ensuing social isolation and loneliness along with the
worries about risks of the infection and its economic fall-
out would appear likely to have an effect on mental health
of the population. Indeed, increased mental health
morbidity including anxiety and depression, in a similar
context, has been reported previously with fears arising
from the SARS outbreak [4]. Epidemiological data on the
adverse impact of COVID-19 on mental health is emerging
[5, 6]. The preliminary data has also shown that women
have demonstrated a more significant psychological
impact from the pandemic [6].
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*Corresponding author: Suruchi Mohan, Department of Obstetrics,
Sidra Medicine, Doha, Qatar, E-mail: suruchimohan@yahoo.com
Tom Farrell, Riham Elmidany, Feras Qaddoura, Ebtehag Elfadil Ahmed
and Salwa Mohammed Abuyaqoub,Women’s Wellness and Research
Center, Hamad Medical Corporation, Doha, Qatar
Shuja Reagu and Majid Ali Alabdulla, Department of Psychiatry,
Hamad Medical Corporation, Doha, Qatar
Gillian Corbett and Stephen Lindow, Coombe Women and Infants
University Hospital, Dublin, Ireland

J. Perinat. Med. 2020; 48(9): 971–976

Open Access.©2020 TomFarrell et al., published byDeGruyter. This work is licensed under the Creative Commons Attribution 4.0 International
License.



347

Contents lists available at ScienceDirect

Journal of Clinical Anesthesia

journal homepage: www.elsevier.com/locate/jclinane

Original contribution

Comparative dose-response study of hyperbaric ropivacaine for spinal
anesthesia for cesarean delivery in singleton versus twin pregnancies
Zhong Mei (MD)a,b, Warwick D. Ngan Kee (MD)c, Zhi-min Sheng (MD)a, Li-juan Hu (MD)a,
Zhan-huai Wu (MD)a, Chang-cheng Lyu (MD)a, Xin-zhong Chen (MD)a,
Xiao-wei Qian (MD, PhD)a,⁎

a Department of Anesthesiology, Women's Hospital, Zhejiang University School of Medicine, Hangzhou, China
bDepartment of Anesthesiology, Zhejiang Xiaoshan Hospital, Hangzhou, China
c Department of Anesthesiology, Sidra Medicine, Doha, Qatar

A R T I C L E I N F O

Keywords:
Spinal anesthesia
Cesarean delivery
Ropivacaine
Singleton pregnancies
Twin pregnancies

A B S T R A C T

Study objective: It is controversial whether local anesthetic dose requirement for spinal anesthesia for cesarean
delivery differs between patients with singleton and patients with multiple gestation pregnancies. The aim of this
study was to determine and compare the ED50 and ED90 for hyperbaric ropivacaine used for spinal anesthesia for
cesarean delivery in patients with singleton pregnancies versus patients with twin pregnancies.
Design: Prospective, randomized, comparative dose-finding study.
Setting: Operating room, Women's Hospital, Zhejiang University School of Medicine.
Patients: 100 patients with singleton pregnancies (Group S) and 100 patients with twin pregnancies (Group T)
presenting for scheduled cesarean delivery under combined spinal-epidural anesthesia were enrolled in the
study.
Interventions: Patients in Group S or Group T were randomly allocated to receive 9.5, 11, 12.5, 14 or 15.5 mg of
hyperbaric ropivacaine intrathecally. A dose was considered effective when it achieved a bilateral sensory block
level at the T6 dermatome or above within 10 min after intrathecal injection, there was no numerical rating scale
(NRS) pain score ≥ 3 intraoperatively, and there was no requirement for epidural supplementation at any time
during anesthesia and operation. Values for ED50 and ED90 for ropivacaine were determined using probit re-
gression. The difference in ropivacaine dose requirement between patients with singleton pregnancies and pa-
tients with twin pregnancies was assessed by calculating relative median potency.
Measurements: Success rates for different intrathecal doses of ropivacaine, side effects and neonatal outcomes
were recorded.
Main results: The estimated (95% confidence interval) values for ED50 and ED90 of intrathecal ropivacaine in
patients with singleton pregnancies were 11.2 (10.2 to 12.0) mg and 15.7 (14.4 to 18.3) mg, respectively. The
values for ED50 and ED90 in patients with twin pregnancies were 10.5 (9.5 to 11.3) mg and 14.8 mg (13.6 to
17.0) mg, respectively. The estimate of relative median potency for ropivacaine between patients with singleton
and twin pregnancies was 0.94 (95% confidence interval 0.83 to 1.04).
Conclusion: Patients with singleton and twin pregnancies have similar dose requirement for hyperbaric ropi-
vacaine used for spinal anesthesia for cesarean delivery in the setting of combined spinal-epidural (CSE) an-
esthesia, no opioids, low weight cohort, insertion with the patients in the right lateral position, and nor-
epinephrine boluses.

https://doi.org/10.1016/j.jclinane.2020.110068
Received 11 July 2020; Received in revised form 24 August 2020; Accepted 19 September 2020

Abbreviations: ED50, the dose effective in 50% of patients; ED90, the dose effective in 90% of patients; ASA, American Society of Anesthesiologists; SPF, the distance
between the symphysis pubis and the fundus; CSE, combined spinal-epidural anesthesia; NRS, numerical rating scale; CIs, confidence intervals; SD, standard de-
viation; CONSORT, Consolidated Standards of Reporting Trials; CSF, cerebrospinal fluid
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Abstract
Introduction Medical students are known to have high levels of depression, anxiety and stress from the high-pressure envi-
ronments that they study and train in. The coronavirus pandemic presents source of stress and anxiety to large populations 
in general, and to healthcare professionals in particular. This study was undertaken to assess the psychological effects of this 
pandemic on the mental health of medical students and trainees.
Materials and Methods An online questionnaire was designed to capture information on the participant’s anxieties related 
to the pandemic and included a validated tool for the assessment of anxiety and depression symptoms (GAD-7 and PHQ-9, 
respectively). The questionnaire was prepared on Google Forms, and the link to the questionnaire was disseminated to 113 
medical students and junior doctors on 19 April 2020, and the survey closed on 22 April 2020 midnight.
Results The survey was sent to 113 students, and 83 students participated. Of the participants, 47 (56.6%) were female 
and 36 (43.4%) were male, and 80 (96.4%) were aged less than 30 years old. Formal anxiety and depression scores using 
the GAD-7 and PHQ-9 tools indicated 15/82 (18.3%) had anxiety scores of 0 (lowest possible) and 21/82 (25.6%) had the 
lowest possible depression score of 0. However, 6/82 (7.3%) had scores that were classified as severe depression. Females 
had significantly higher median anxiety (5 v 2, p < 0.002) and depression scores (5 v 3, p = 0.025) than male participants. 
Direct patient care and care of patients with Covid-19 did not result in significant deterioration in anxiety and depression.
Conclusion Female students/junior doctors showed higher anxiety and depression scores than males. Direct patient care 
and care of patients with Covid-19 did not result in a measurable deterioration in anxiety and depression in this study. In 
this stressful pandemic situation, it is imperative to look after the mental health of healthcare workers as well as patients.

Keywords Covid-19 · Anxiety · Depression · Medical students · Self-isolation

Introduction

Pandemic infections do not just affect physical health, but 
the mass spread of infection can impact the mental health 
of affected populations from anxieties and fear related to 
the infection as well as restrictions to social interactions 
[1]. Healthcare workers are at increased risk of exposure, 
and therefore, the mental health impacts on these individu-
als may be greater [2]. The pandemic caused by the novel 
coronavirus detected in December 2019 in Wuhan, China, is 
now affecting more than 210 countries and territories, rais-
ing concerns of widespread panic and increasing anxiety in 
individuals subjected to the threat of the virus.

In the past, there have been global infections, e.g. Spanish 
flu, MERS, SARS-1, H1N1, but with the Covid-19 infection 
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Abstract: 
Objective: To improve hypospadias classification system, we hereby, show the use of 
machine learning/image recognition to increase objectivity of hypospadias recogni-
tion and classification. Hypospadias anatomical variables such as meatal location, 
quality of urethral plate, glans size and ventral curvature have been identified as pre-
dictors for post-operative outcomes but there is still significant subjectivity between 
evaluators.  
  
Materials and Methods:  A hypospadias image database with 1169 anonymized im-
ages (837 distal and 332 proximal) was used. Images were standardized (ventral as-
pect of the penis including the glans, shaft and scrotum) and classified into distal or 
proximal and uploaded for training with TensorFlow. Data from the training was 
outputted to TensorBoard, to assess for the loss function.  
The model was then run on a set of 29 “Test” images randomly selected. Same set of 
images were distributed amongst expert clinicians in pediatric urology. Inter and in-
trarater analysis were performed using Fleiss Kappa statistical analysis using the 
same 29 images shown to the algorithm.  
 
Results After training with 627 images, detection accuracy was 60%. With1169 imag-
es, accuracy increased to 90%. Inter-rater analysis amongst expert pediatric urolo-
gists was k= 0.86 and intra-rater 0.74. Image recognition model emulates the almost 
perfect inter-rater agreement between experts.   
 
Conclusion: Our model emulates expert human classification of patients with dis-
tal/proximal hypospadias.  Future applicability will be on standardizing the use of 
these technologies and their clinical applicability. The ability of using variables differ-
ent than only anatomical will feed deep learning algorithms and possibly better as-
sessments and predictions for surgical outcomes.  
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A B S T R A C T   

Background and objectives: Child maltreatment is a worldwide problem, with lifelong conse-
quences for the survivors. The focus is shifting from Child Maltreatment Protection to Child 
Maltreatment Prevention. The objective of this descriptive study was to assess readiness for child 
maltreatment among stakeholders before implementation of large-scale prevention programs in 
Qatar. 
Methods: The study involved structured interviews with 45 representatives of various stakeholders 
in sectors of national and local entities of Qatar. A survey was conducted among these stake-
holders, to explore their perception and level of awareness of child maltreatment in Qatar. All of 
them responded, with a response rate of 100%. A multidimensional tool, developed by WHO and 
collaborators from several middle and low-income countries, was used to assess ten dimensions of 
readiness. 
Results: Child maltreatment prevention readiness in Qatar is low with a total score of 37.8 on a 
scale of 0–100. The respondents scored high (≥ 5) in knowledge of child maltreatment (5.3), 
legislation, mandates and policies (6.8) and informal social resources (non-institutional) (5.6). 
Participants, however, scored low (≤ 5) in their knowledge about current program imple-
mentation and evaluation (1.1), human and technical resources (1.7), institutional resources and 
links (2.3), material resources (2.8), scientific data on child maltreatment prevention (3.1), 
attitude towards child maltreatment prevention (4.3) and will to address the problem (4.8). 
Conclusion: Child maltreatment prevention readiness in Qatar is low and requires improvement in 
some of the areas. It highlighted the need for capacity building among organizations across Qatar 
for a large scale CMP program to be successfully implemented.   
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Background: Extracorporeal membrane oxygenation (ECMO) is a complex life-saving

support for acute cardio-respiratory failure, unresponsive to medical treatment.

Starting a new ECMO program requires synergizing different aspects of organizational

infrastructures and appropriate extensive training of core team members to deliver the

care successfully and safely.

Objectives: To describe the process of establishing a new neonatal ECMO program

and to evaluate the program by benchmarking the ECMO respiratory outcomes

and mechanical complications to the well-established Extracorporeal Life Support

Organization (ELSO) registry data.

Materials and Methods: We reviewed the processes and steps involved in planning

and setting up the new ECMO program. To assess the success of the ECMO

implementation program, we retrospectively reviewed data of clinical outcomes and

technical complications for the first 11 patients who have received ECMO therapy for

respiratory indications since program activation (July 2018–May 2020). We analyzed

mechanical complications as a tool to measure infrastructures and our effective training

for the core team of ECMO specialists. We also looked at all clinical complications and

benchmarked these numbers with the last 10 years of ELSO registry data (2009–2019)

in the corresponding categories for comparison. Chi-square test was used to compare,

and outcomes are presented in percentage; a p-value of <0.05 is considered significant.

Results: A total of 27 patients underwent ECMO in the hospital, out of which 11 (six

neonatal and five pediatric) patients had acute respiratory failure treated with venovenous

(VV) ECMO or veno-arterial (VA) ECMO over a 22-month period. We had a total of

3,360 h of ECMO run with a range from 1 day to 7 weeks on ECMO. Clinical outcomes

and mechanical complications are comparable to ELSO registry data (no significant

difference); there were no pump failure, oxygenator failure, or pump clots.
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Background and Objectives: There is a major gap in the literature that addresses parental 
perception of acquiring a dental home for children with special healthcare needs (CSHCN). 
The objectives of this study are to assess parental perceptions and challenges in acquiring a 
dental home for their CSHCN.
Methods: Cross-sectional prospective study using a questionnaire.
Results: A total of 302 questionnaires were completed by caregivers. More than 70% of 
children had developmental delay, 20% had musculoskeletal disabilities, and the rest had 
respiratory compromise on non-invasive ventilation, learning disability, and visual and 
hearing disabilities; 75% of the caregivers do not believe pediatricians are qualified to 
contribute in oral hygiene. Moreover, 70% of children had not had a routine dentist visit 
in the 12 months preceding the interview. The reasons given for the lack of such visits 
included the long time of appointments (25%), difficulty in child’s mobility (17%), the 
perception that dental care is expensive (9%), and a lack of dentist experience in dealing 
with children with special needs (5%). When asked what factors would encourage caregivers 
to choose a dental home for their children, 63% mentioned quick appointments, followed by 
dentists specialized in children with special needs (51%), child friendly atmosphere (21%), 
low cost (26.6%), close to home (20%), and others (6%). Interestingly, the majority of 
parents (75%) believed that the primary pediatrician of the child should initiate the dental 
home process.
Conclusion: Despite proper resources, children with special healthcare needs lack proper 
oral healthcare. This could be attributed to the lack of a dental home. A pediatrician’s role is 
crucial in initiating the process of acquiring a dental home for this special population.
Keywords: dental home, children, special needs, pediatric

Introduction
The Maternal and Child Health Bureau has defined children with special healthcare 
needs (CSHCN) as those who “have or are at increased risk for a chronic physical, 
developmental, behavioral, or emotional condition and who also require health and 
related services of a type or amount beyond that required by children generally.”1

Oral health issues in patients with special needs are often linked to mental and 
physical abilities,2 and put them at high risk for poor dental health. The causes 
could be attributed to frequent oral infections and periodontal disease, craniofacial 
birth defects, and enamel abnormalities.3,4 Certain medications, special diets, and 
hardship in sustaining daily hygiene further disturb dental health and increase the 
risk of dental caries in CSHCN.5,6 The American Academy of Pediatric Dentistry 
(AAPD) emphasizes that a dental home should provide comprehensive, easily 
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Arthrogryposis-Renal Dysfunction-Cholestasis Phenotype

Eleni Agakidou ,1 Charalampos Agakidis,2 Marios Kambouris,3 Nicoleta Printza,2

Maria Farini,1 Elina Vourda,2 Spyridon Gerou,4 and Kosmas Sarafidis1

11st Department of Neonatology, Aristotle University of Thessaloniki, Ippokration General Hospital, Thessaloniki, Greece
21st Department of Pediatrics, Aristotle University of Thessaloniki, Ippokration General Hospital, Thessaloniki, Greece
3Division of Genetics, Department of Pathology and Laboratory Medicine, Sidra Medicine Hospital, Doha, Qatar
4Analysis Medical S.A. Diagnostic—Research Clinics, Thessaloniki, Greece

Correspondence should be addressed to Eleni Agakidou; eagaki@hotmail.com

Received 19 June 2020; Revised 28 August 2020; Accepted 12 September 2020; Published 24 September 2020

Academic Editor: Mohnish Suri

Copyright © 2020 Eleni Agakidou et al. This is an open access article distributed under the Creative Commons Attribution
License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is
properly cited.

Arthrogryposis-renal dysfunction-cholestasis (ARC) syndrome is an autosomal recessive disorder caused by mutations of the
VPS33B encoding the vacuolar protein sorting 33B (VPS33B), which is involved in the intracellular protein sorting and vesicular
trafficking. We report a rare case of ARC syndrome without arthrogryposis caused by a novel mutation of VPS33B. A female
patient of Greek origin presented on the 14th day of life with renal tubular acidosis, Fanconi syndrome, nephrogenic diabetes
insipidus, and cholestasis with normal gamma-glutamyl transpeptidase, without arthrogryposis and dysmorphic features. She was
born to apparently healthy, nonconsanguineous parents. Additional features included dry and scaling skin, generalized hypotonia,
hypoplastic corpus callosum, neurodevelopmental delay, failure to thrive, short stature, recurrent febrile episodes with and
without infections, and gastrointestinal bleeding. DNA testing revealed that the patient was homozygous for the novel
c.1098_1099delTG (p.Glu367Alafs∗ 17) mutation of exon 14 ofVPS33B gene (NM_018668) on chromosome 15q26.1, leading to a
nonsense frameshift variant of VPS33B with premature termination of translation. Her parents were heterozygous for the same
VPS33B mutation. The prognosis was predictably poor in the context of the intractable polyuria necessitating long-term
parenteral fluid administration via indwelling central catheter leading to catheter-related sepsis, to which she eventually suc-
cumbed at the age of 7 months. This is the first published VPS33Bmutation in an ARC patient of Greek origin. The current case
adds to the spectrum of ARC-associated VPS33B mutations and provides evidence supporting the existence of incomplete ARC
phenotype. Increased awareness and early genetic testing for ARC are suggested in cases with isolated cholestasis and/or renal
tubular dysfunction, even in the absence of arthrogryposis.

1. Introduction

Arthrogryposis-renal dysfunction-cholestasis (ARC) syn-
drome (OMIM #208085 and #613404) is an autosomal re-
cessive disorder caused by mutations of the VPS33B and
VIPER genes. The VPS33B encodes the vacuolar protein
sorting 33B (VPS33B) that is involved in intracellular
protein sorting and vesicular trafficking [1–4]. VPS33B is
ubiquitously expressed in human tissues including both liver
and kidneys. Consequently, dysfunction of VPS33B may

lead to disruption of cell polarization in many organs,
thereby resulting in a multisystem disorder with Fanconi
syndrome (FS), myoskeletal anomalies, and cholestasis with
normal gamma-glutamyl transpeptidase (GGT) being the
core manifestations [5, 6]. Additional features of ARC in-
clude nephrogenic diabetes insipidus (NDI), failure to
thrive, anomalies of the corpus callosum with neuro-
developmental delay, ichthyosis, platelet dysfunction, re-
current infections, dysmorphic features, congenital heart
disease, hypothyroidism, and keratitis. The disease is more

Hindawi
Case Reports in Genetics
Volume 2020, Article ID 8872294, 8 pages
https://doi.org/10.1155/2020/8872294
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Improving Youth Suicide Risk Screening and
Assessment in a Pediatric Hospital Setting by
Using The Joint Commission Guidelines
Finza Latif, MD,a,b Shilpa Patel, MD, MPH,a Gia Badolato, MPH,a Kenneth McKinley, MD,a Clarissa Chan-Salcedo, RN,a Reginald Bannerman, MSN, MBA, RN,a

Theresa Ryan Schultz, MBA, MSN, RN,a Jacqueline Newton, RN,a Meghan Marie Schott, DO,a Colby M. Tyson, MD,a Theresa Wavra, RN,a Adelaide S. Robb, MDa

A B S T R A C TOBJECTIVES: Hospitals accredited by The Joint Commission (TJC) are now required to use a
validated screening tool and a standardized method for assessment of suicide risk in all behavioral
health patients. Our aims for this study were (1) to implement a TJC-compliant process of suicide risk
screening and assessment in the pediatric emergency department (ED) and outpatient behavioral
health clinic in a large tertiary care children’s hospital, (2) to describe characteristics of this population
related to suicide risk, and (3) to report the impact of this new process on ED length of stay (LOS).

METHODS: A workflow using the Columbia Suicide Severity Rating Scale was developed and
implemented. Monthly reviews of compliance with screening and assessment were conducted.
Descriptive statistics were used to define the study population, and multivariable regression was
used to model factors associated with high suicide risk and discharge from the ED. ED LOS of
behavioral health patients was compared before and after implementation.

RESULTS: Average compliance rates for screening was 83% in the ED and 65% in the outpatient
clinics. Compliance with standardized assessments in the ED went from 0% before implementation to
88% after implementation. The analysis revealed that 72% of behavioral health patients in the ED and
18% of patients in behavioral health outpatient clinics had a positive suicide risk. ED LOS did not
increase. The majority of patients screening at risk was discharged from the hospital after assessment.

CONCLUSIONS: A TJC-compliant process for suicide risk screening and assessment was
implemented in the ED and outpatient behavioral health clinic for behavioral health patients without
increasing ED LOS.
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DEVELOPMENTAL MEDICINE & CHILD NEUROLOGY COMMENTARIES

Africa, Britain, and beyond: diversity and equality in the British
Paediatric Neurology Association

KHALID MOHAMED
Paediatric Neurology, Sidra Medicine, Doha, Qatar.

doi: 10.1111/dmcn.14697

This commentary is on the invited editorial by Smith on page 5 of this
issue.

Martin Smith’s editorial about diversity within the British
Paediatric Neurology Association (BPNA) is very timely.1 I
was the first African member of the BPNA council, and
over two decades the association has become my second
family. More recently, many colleagues from Sudan and
Africa in general have joined the association. A particular
highlight occurred in 2015 when we hosted the first
BPNA-sponsored pediatric epilepsy training course in
Khartoum, Sudan.
In 1993 I was the recipient of the Lord Kitchener Medal

for the best medical graduate from the University of Khar-
toum. The faculty was founded in 1924 as the Kitchener
School of Medicine, named after Lord Kitchener (1850–
1916), the notorious British Army officer and colonial
administrator. I was the last recipient of this prize; the
authorities then decided to rename the medal to honour
Albaghdadi, a generous donor to the college. A decade later,
I was chairing the Scientific Committee at the Annual Meet-
ing of the BPNA in Liverpool, a few yards from the docks
that were a hub for the slave trade of many centuries gone.

In my view, Africa is emerging tall and proud from the
shadows of slavery, perhaps even from the bitter legacy of
the colonial era. Many African countries are struggling to
regenerate both politically and economically, but overall
we are leaving the past behind and moving towards a
future of democracy, peace, and prosperity.
Today, the descendants of Africans and Afro-Caribbeans

and more recent first-generation immigrants live and work in
the UK by choice. My children pride themselves as being both
British and African. It strikes me how well this generation
understands diversity, at a level that my own generation could
not quitemaster whenwe first encountered life in the west.
Black lives matter. I was moved watching individuals

from all around the world and from all ethnic backgrounds
coming together to continue the fight for racial justice and
honour those who had been unjustly sacrificed. This is a
genuine call for togetherness, not division or discrimina-
tion; for being equal and also being equally diverse. The
current COVID-19 pandemic shows us how vulnerable we
all are, but also how diverse in terms of immunity,
response, and willingness to share and help.2,3

This brings me back to our own extended community,
the BPNA. As with any other large organization, more can
be done to tackle inequalities and encourage diversity, and
better understand the differences and grievances that exist
within our own ranks. I have been very proud to be part of
this wonderful association.
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Autoimmune thyroid diseases,
autoimmune hepatitis, celiac disease
and type 1 diabetes mellitus in pediatric
systemic lupus erythematosus: Results
from the CARRA Legacy Registry
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Abstract

Objective: Polyautoimmunity (PA) with systemic lupus erythematosus (SLE) is reported as a poor prognostic factor,

but little is known about its effect in childhood-onset SLE (cSLE). We describe PA in cSLE within the Childhood Arthritis

and Rheumatology Research Alliance (CARRA) Legacy Registry and evaluate its association to lupus disease outcomes.

Methods: CARRA Legacy Registry is the largest pediatric rheumatology registry that collected data at enrollment and

every 6 months thereafter. We describe the co-occurrence of selected autoimmune disorders (autoimmune thyroid

diseases, autoimmune hepatitis, celiac disease and type 1 diabetes mellitus) in cSLE. To assess outcomes, we studied

measures of lupus disease activity, complications, and patient’s quality of life (QoL). Comparisons by PA status were made

using chi-square, Fisher’s exact test, two-sample t-tests, Wilcoxon rank sum tests, and mixed effects models as appropriate.

Results: 1285 patients met the American College of Rheumatology criteria for SLE. Of those, 388 (30%) had data on

comorbidity. The prevalence of PA was 8.8%. Patients with PA reported more hospitalizations and aggressive immuno-

therapy use. SLEDAI and PGA scores improved over time, but did not differ by PA status. No significant differences were

found in QoL measures or their trajectory over time by PA status.

Conclusion: In cSLE, PA is associated with more hospitalizations and aggressive immunotherapy use. Although lupus

disease activity improved over time, patients’ QoL neither improved over time nor differed by having other autoimmune

disease. Prospective, case-control, long-term follow-up studies on cSLE are needed to validate our results.

MeSH Key Indexing Terms: Pediatric systemic lupus erythematosus; Autoimmune diseases; Outcome assessment
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Introduction

Systemic lupus erythematosus (SLE, lupus) is an auto-
immune disorder that can affect multiple organ systems
with variable severity. Moreover, childhood-onset SLE
(cSLE) is known to result in more aggressive disease
and worse outcomes.1 Of the known prognostic factors,
the impact of other autoimmune disorders on lupus
disease outcomes is reported to be poor.2,3

Polyautoimmunity (PA), which is the presence of
more than one autoimmune disease in a single patient,

1Department of Rheumatology, Nationwide Children’s Hospital,

Columbus, OH, USA
2Nationwide Children’s Hospital Research Institute, Columbus, OH, USA
3Department of Rheumatology, Ohio State University Medical Center,

Columbus, OH, USA
4Division of Pediatric Rheumatology, Sidra Medicine, Doha, Qatar
5Department of Pediatrics, Weill Cornell Medicine, Doha, Qatar

Corresponding author:

Ohoud AlAhmed, Division of Rheumatology, Nationwide Children’s

Hospital, 700 Children’s Drive, Columbus, OH 43205, USA.

Email: o-alahmed@hotmail.com

Lupus

0(0) 1–11

! The Author(s) 2020

Article reuse guidelines:

sagepub.com/journals-permissions

DOI: 10.1177/0961203320961469

journals.sagepub.com/home/lup



360

  1Arch Dis Child Month 2020 Vol 0 No 0

Physiological weight loss in term 
newborn infants

SCENARIO
A 3- day- old full- term girl born by elective caesarean section 
(CS) and exclusively breast fed is noted to have lost 10% of her 
birth weight (BW). She is clinically well on examination and the 
midwife reports that the infant is breast feeding frequently with 
a good latch and suck. You wonder if this is an acceptable weight 
loss and what intervention, if any, is needed?

STRUCTURED CLINICAL QUESTION
What is an acceptable physiological weight loss in healthy full- 
term newborn infants in the immediate postnatal period?

SEARCH
A literature search was performed in Medline and EMBASE using 
key words ‘weight loss’ OR ‘weight change’ OR ‘weight reduction’ 
AND ‘newborn’ OR ‘neonates’ OR ‘infants’ between the years 2000 
and 2020. Inclusion criteria used are term and ‘near- term’ infants 
(≥36 weeks, BW ≥2500 g), not needing admission to neonatal 
unit (healthy) in either hospital or community setting. Studies that 
included infants born at <36 weeks or with a medical condition or 
needing admission to a neonatal unit were excluded.

OUTPUT
A total of 517 studies were initially identified in the literature search. 
These were independently screened by both the authors and based 
on the title and abstract 10 articles were identified for full review. 
Five most relevant studies meeting the criteria described above were 
selected to be included in the review (table 1). These were all large 
cohort studies (two each from the UK and the USA; one study from 
India) of healthy term infants in the immediate postnatal period.

SUMMARY
Commentary
All newborn infants experience weight loss postnatally mainly 
due to extracellular water loss; with the nadir occurring around 
days 3–4 of life.1 2 The American Academy of Paediatrics1 

recommends that weight loss for healthy term newborn infants 
should not exceed 7% of their BW. In the UK, the National Insti-
tute for Health and Care Excellence guidelines3 recommend 
10% as the maximum acceptable weight loss in healthy term 
infants. This review of literature shows that large cohort studies 
have demonstrated that term newborn infants frequently lose 
>10% of their BW in the absence of organic disease and the 
incidence of complications such as hypernatraemic dehydration 
is very rare.

Flaherman et al4 reported data from all newborn infants born 
at ≥36 weeks gestation in the Northern California Kaiser Perma-
nente hospitals between 2009 and 2013. In their large cohort 
of 108 907 infants (who were discharged home healthy) 30% 
of infants had lost >10% of their BW by 72 hours. This was 
predominantly in infants delivered by CS as compared with vagi-
nally delivered babies (25% vs 5%). The authors were able to 
produce weight loss nomograms which can be used to predict 
and track physiological weight loss in term infants based on 
mode of delivery and mode of feeding (available at http://www. 
newbornweight. org).

Macdonald et al5 provided data from 971 consecutive term 
newborn infants with BW ≥2.5 kg in a single maternity service in 
Glasgow, UK. In their cohort of healthy infants the 95th centile for 
weight loss was 11.8%, 11.5% and 8.4% for infants receiving exclu-
sive breast feeding, mixed feeding and exclusive formula feeding, 
respectively. The 97.5th centile for weight loss was 12.8% and 
9.5% in exclusively breastfed and exclusively formula- fed infants. 
All infants who lost >10% of their BW underwent a medical assess-
ment including serum electrolyte measurement. Hypernatraemia 
(>145 mmol/L) occurred in 73% of breastfed infants who lost 
>11.2% of BW and in 100% of infants who lost >12.1% of BW. 
Significant hypernatremia (>150 mmol/L) only occurred when 
infants lost >12.1% of BW.

Similarly Wright et al6 also showed in their cohort of 961 
full- term infants that 3% lost >10% of their BW and had no 
evidence of either organic disease or complications related to 
weight loss. In a single- centre cohort study from India7 13% of 
full- term newborn infants lost >10% of their BW and infants 
born to primiparous mothers were at increased risk of losing 
more weight. In the study by DiTomasso et al8 infants born 

Archimedes

Table 1 Summary of evidence

Citation Study group Study type Outcome Key results Comments

Flaherman et al4 108 907 healthy exclusively breastfed infants, 
≥36 weeks gestation, born in Northern
California Kaiser Permanente hospitals in 
2009–2013

Retrospective 
cohort study

Weight loss at 
48 hours (vaginal 
birth)

5% of vaginally delivered infants 
lost >10%

Weight loss nomograms were produced 
from this cohort (available at http://www.
newbornweight.org). All infants remained 
well on exclusive breast feeding.Weight loss at 

72 hours (CS) 
compared with birth 
weight

25% of infants born by CS lost 
>10%

Macdonald et al5 937 healthy newborns, ≥37 weeks with BW 
≥2500 g in Glasgow, UK. 45% breast feeding, 
13% mixed feeding and 42% formula feeding

Prospective 
cohort study

97.5th centile for maximal weight 
loss: breast fed 12.8%, formula 
fed 9.5%

Hypernatraemia (>150 mmol/L) in 80% of 
infants who lost >97.5th percentile.
97.5th percentile for regaining BW: breast 
fed: 21 days, formula fed: 16.7 days.

Wright et al6 961 healthy term infants in Gateshead, UK. 
51% breast feeding (remaining—not specified)

Prospective 
cohort study

3% of infants lost >10% of BW 
at 5 days of age. Only weighed on 
day 5 of life.

BW positively correlated with % of weight 
loss; lower the BW smaller the weight loss.

Joshi et al7 250 healthy exclusively breastfed term infants
Hospital in South India from December
2013 to March 2015

Prospective 
cohort study

8% infants lost <5% of BW; 79% 
lost 5%–10%; 13% lost >10%

Infants born to primipara and with 
inadequate breast feeding at more risk of 
losing >10% of BW.

DiTomasso et al8 151 healthy, exclusively breastfed, term infants 
from a community hospital in the USA

Prospective, 
cohort study

Some infants lost >11% of 
BW (mean (SD) weight loss 
9.2%(1.9%)) by day 4 and took up 
to 17 days of life to regain BW

7% weight loss appeared to be the driving 
force behind formula use with 13% of 
infants receiving mixed feeding by 14 days 
of life

BW, birth weight; CS, caesarean section.
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Abstract
Background: Parents of term and preterm infants hospitalised at birth experience a 
stressful situation. They are considered as primary caregivers in neonatal units and 
are encouraged to participate in their child’s care.
Objectives: The aim of our study was to analyse the feelings of parents participating 
for the first time in caregiving for their baby admitted at birth in a neonatal unit in 
France and to compare the feelings reported by parents of term and preterm infants.
Methods: An online survey was created in 2014 for parents who had a baby hospital-
ised at birth. We analysed parents’ responses to this open-ended question: “How did 
you feel when you participated in caregiving for your baby for the first time?” using 
a qualitative discourse analysis by two analysts. Themes were identified and coded.
Results: Between February 2014 and March 2018, 1603 parents of preterm infants 
and 239 parents of term infants responded to this open-ended question. Twenty-
five per cent of parents expressed positive feelings exclusively (confidence, ease, 
joy, pride, feeling supported by healthcare professionals, by their family and feeling 
of being a parent), 41% expressed negative feelings exclusively (stress, fear, feeling 
of being judged, frustration, anger, uselessness and clumsiness) and 34% expressed 
mixed feelings (both positive and negative). Parents of term infants expressed less 
frequent feelings of stress and fear than parents of preterm infants: with a relative 
risk (RR) of 0.69, 95% confidence interval (CI) 0.56, 0.87. Parents of term babies more 
frequently expressed feelings of frustration: RR 2.40 (95% CI 1.33, 4.32).
Conclusions: Infant- and Family-Centred Developmental Care supportive pro-
grammes are recommended within neonatal units in order to improve the experience 
of parents participating in caregiving for their baby hospitalised at birth.

K E Y W O R D S
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Abstract
Objective To evaluate the effect of a 1-year hybrid closed-loop (HCL) system on glycemic control in children and adolescents 
with type 1 diabetes (T1D) previously treated with multiple daily injections (MDI).
Methods This was a 1-year observational study, as a continuation of the previous 3 months prospective study of pediatric 
patients with T1D conducted at Sidra Medicine in Qatar. The study enrolled individuals aged 7–18 years with T1D > 1 year, 
on MDI with self-monitoring of blood glucose or continuous glucose monitoring, with no prior pump experience, and with an 
HbA1c level < 12.5% (< 113 mmol/mol). After the first 3 months of HCL use, patients were followed at 6, 9 and 12 months, 
where HbA1c was obtained and pump data were collected.
Results All 30 participants (age 10.24 ± 2.6 years) who initiated HCL completed 12 months of HCL system use in Auto 
Mode. The participants used the sensor 88.4 ± 6.5% of the time with Auto Mode usage 85.6 ± 7.4% during 12 months of 
HCL system use. HbA1c decreased from 8.2 ± 1.4% (66 ± 15.3 mmol/mol) at baseline, to 6.7 ± 0.5% (50 ± 5.5 mmol/mol) 
at 3 months (p = 0.02) and remained stable to 7.1 ± 0.6 (54 ± 6.6 mmol/mol) at 12 months (p = 0.02). TIR (70–180 mg/dL) 
increased from 46.9% at baseline to 71.9% at 1 month and remained above 70% during the 12 months of HCL use.
Conclusion HCL system (MiniMed 670G) in children and adolescents previously treated with MDI significantly improves 
glycemic outcomes (HbA1c and Time in Ranges) immediately during the first month. This improved glycemic control was 
maintained over the 1 year following Auto Mode initiation.

Keywords Type 1 diabetes · Continuous subcutaneous insulin infusion · Continuous glucose monitoring · Diabetes 
education · Closed-loop systems

Introduction

The use of diabetes technology is a promising treatment 
strategy to improve diabetes outcomes. The use of Contini-
ous Subcutaneous Insulin Infusion (CSII) and Continious 
Glucose Monitoring (CGM) is associated with a reduction in 
HbA1c, both when used separately and together [1]. Recent 

technological advances have integrated CSII with CGM, 
where insulin delivery can be automated by sensor glucose 
(SG) driven algorithms. Insulin delivery suspension when 
reaching a low glucose level [2, 3] or in the prediction of 
a low glucose level [4, 5] has demonstrated a significant 
reduction in hypoglycemia exposure. Closed-loop systems 
are designed to maintain glucose levels at a predetermined 
target by linking CGM information with an insulin dosing 
algorithm for automated subcutaneous insulin delivery by 
a pump [6].

The MiniMed 670G [7] is the first hybrid closed-loop 
(HCL) insulin delivery system for use in diabetes care 
since 2017 and uses an algorithm to adjust basal insu-
lin delivery automatically every 5 min based on SG val-
ues [8]. Several short-term studies on the HLC system 
have shown improved HbA1c, time in target range, and 
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Abstract  

Objectives: To evaluate and compare the performances of five commercial ELISA assays (EDI, 

AnshLabs, Dia.Pro, NovaTec, and Lionex) for detecting anti-SARS-CoV-2 IgG. Methods: 70 

negative control samples (collected before the COVID-19 pandemic) and samples from 101 RT-

PCR-confirmed SARS-CoV-2 patients (collected at different time points from symptoms onset: 

≤7, 8-14, and >14 days) were used to compare the sensitivity, specificity, agreement, positive and 

negative predictive values of each assay with RT-PCR. A concordance assessment between the 

five assays was also conducted. Cross-reactivity with other HCoV, non-HCoV respiratory viruses, 

non-respiratory viruses, and nuclear antigens was investigated. Results: Lionex showed the 

highest specificity (98.6%, 95%CI: 92.3-99.8), followed by EDI and Dia.Pro (97.1%, 95%CI: 

90.2-99.2), NovaTec (85.7%, 95%CI: 75.7-92.1), then AnshLabs (75.7%, 95%CI: 64.5-84.2). All 

ELISA kits cross-reacted with one anti-MERS IgG positive sample except Lionex. The sensitivity 

was low during the early stages of the disease but improved over time. After 14 days from 

symptoms onset, Lionex and NovaTec showed the highest sensitivity at 87.9% (95%CI: 72.7-95.2) 

and 86.4% (95%CI: 78.5-91.7), respectively. The agreement with RT-PCR results based on 

Cohen’s kappa was as follows: Lionex (0.89)> NovaTec (0.70)> Dia.Pro (0.69)> AnshLabs 

(0.63)> EDI (0.55). Conclusion: The Lionex ELISA, which measures antibodies solely to the S1 

protein, demonstrated the best performance.  

Key Words: COVID-19; SARS-CoV-2; serology; IgG; ELISA; sensitivity; specificity 

1. Introduction  

Since the start of the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) 

outbreak in December 2019 in Wuhan, China, the virus has rapidly spread and become a major 
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A B  S T R A C  T

Viral  infections, such as  human immunodeficiency  virus  (HIV), hepatitis  B  (HBV) and hepatitis  C  (HCV),
are transmitted either sexually  or through blood-borne  contamination.  The  later causes  enormous
concern within health establishments  and health care-workers.
Post-exposure  management  of  HIV  rests  on the  use  of  triple  Anti-Retroviral  Therapy  (ART), but  special

care  must  be  taken to choose  the  right  combination for particular circumstances, especially  when the
subject  is  pregnant  or likely  to get  pregnant  from  the  event.
New-borns  of  mothers  living with HIV  require  special  attention, as  maternal  viral  load plays  a  central

role  in their management.  When viral  load is  not  detectable, there  is  a  good argument  to avoid ART  in
these  infants.  Continued maternal  ART  is  encouraged more  so in women who intend to breastfeed.
The management  of  exposure  to Hepatitis  B  requires  a  detailed risk assessment  of  the  source.  In high-

risk cases, Hep B  immunoglobulin will  be  necessary  otherwise  passive  immunisation with HBV  vaccine
will  suffice.
The  use  of  anti-viral  treatment  for exposure  to Hepatitis  C  remains  controversial.  New and potent  drugs

have  been introduced but  are  quite  expensive, and the  cost-effectiveness  of  post-exposure  therapy
should be  considered.  Curative  treatment  now exists  for HCV, and an option might  be  to follow exposed
subjects  up and give  them  definitive  treatment  if  seroconversion occurs.
This  review discusses  in details  the  practical  steps  in the  management  of  sexual  and occupational

exposure  to HIV  and other blood-borne  viruses  with emphasis  on preventing infections.  Healthcare
facilities  should have tightly  managed protocols  for the  management  of  exposure  and the  ability  to start
medication as  early  as  possible  when indicated.

© 2020 Elsevier B.V.  All  rights  reserved.

1 Introduction

Viral  infections,  such as  human immunodeficiency  virus  (HIV),
hepatitis  B  (HBV)  and hepatitis  C  (HCV),  are  transmitted either
sexually  or through blood-borne  contamination.  Exposure  to these
viruses  does  not  necessarily  imply  subsequent  infection.  However,
for the  small  numbers  that  develop  the  disease,  the  consequences
can be  severe.  It  is  for this  reason that  post-exposure  prophylaxis
(PEP) aiming to minimise  the  risk of  the  person exposed to any  of
these  viruses  developing the  infection is  considered an essential
constituent  of  prevention.  Those  at  risk include  sexual  partners  of
those  living with the  viruses,  sharing contaminated needles,
health-care  professionals  and new-borns  (exposed to the  virus  at
the  time  of  birth or during breast-feeding).

Health care  professionals  (HCPs)  are  at  risk of  acquiring blood-
borne  viruses  (BBV)  following exposure  to blood and other bodily
fluids  in health-care  settings.  The  Centre  for Disease  Control  (CDC)
estimates  that  over 380,000  percutaneous-related injuries  occur
annually  in the  United States  among hospital  employees  and
approximately  half  of  such exposures  go unreported [1].  The  most
notable  of  these  blood-borne  viruses  (BBVs) are  hepatitis  B  virus
(HBV), hepatitis  C  virus  (HCV) and human immunodeficiency  virus
(HIV) [1].  If  not  managed appropriately,  the  consequences  to
health-care  practitioners  (HCP)  can be  significant, leading to
chronic  infection,  loss  of  person-hours  at  work and psychological
sequelae[2,3]. Post-exposure  prophylaxis  has  been shown to
reduce  the  risk of  transmission of  some  of  these  BBVs  [3].

The  risk of  transmission can be  minimised with preventive
measures  such as  safer sharps  disposal  management,  devices  with
safety  features,  personnel  protection and educational  training [4].
Furthermore,  occupational  health programs  within health-care
institutions  and the  promotion of  hepatitis  B  vaccination are
fundamental  in minimising risks  to HCPs  [4].
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ABSTRACT
Importance Prolonged seizures are life- threatening 
emergencies associated with significant morbidity.
Objective To determine the efficacy and safety of 
levetiracetam in treating convulsive status epilepticus 
(CSE) in childhood.
Data sources and study selections PubMed, 
Embase, the Cochrane Central Register of Controlled 
Trials and Cumulative Index to Nursing and Allied Health 
Literature were searched from inception up to April 2020. 
Only randomised controlled trials (RCTs) that included 
children aged 1 month–18 years were assessed. Two 
reviewers performed data assessment and extraction.
Data extraction and synthesis Ten studies out of the 
20 637 citations identified were included.
Main outcomes Cessation of seizure activities, time to 
cessation of seizure activities, need for rapid sequence 
intubation (RSI), intensive care unit (ICU) admission, 
recurrence of seizures at 24 hours, adverse events and 
all- cause mortality.
Results We included 10 RCTs (n=1907). There was no 
significant difference in cessation of seizure activities 
when levetiracetam was compared with phenytoin (risk 
ratio (RR)=1.03, 95% CI 0.98 to 1.09), levetiracetam 
to fosphenytoin (RR=1.16, 95% CI 1.00 to 1.35) or 
levetiracetam to valproate (RR=1.10, 95% CI 0.94 to 
1.27). No differences were found in relation to the 
timing of cessation of seizures for levetiracetam versus 
phenytoin (mean difference (MD)=−0.45, 95% CI 
−1.83 to 0.93), or levetiracetam versus fosphenytoin 
(MD=−0.70, 95% CI −4.26 to 2.86). There were no 
significant differences with regard to ICU admissions, 
adverse events, recurrence of seizure at 24 hours, RSI and 
all- cause mortality.
Conclusion Levetiracetam is comparable to phenytoin, 
fosphenytoin and valproate as a second line treatment of 
paediatric CSE.

INTRODUCTION
Convulsive status epilepticus (CSE) is a common 
paediatric neurological emergency associated with 
significant morbidity and mortality.1 2 The Inter-
national League against Epilepsy defines status 
convulsive epilepticus at two time points: the first 
point at 5 min, when the episode is regarded as a 
continuous seizure activity; and the second time 
point at 30 min, when the convulsive episode is 
associated with long- term sequelae such as hippo-
campal volume loss, reinforces the need for timely 
intervention.2 3 Benzodiazepines are effective 
first- line treatment in CSE.4 5 There is no clear 
consensus as to which second- line therapeutic agent 

should be used if benzodiazepines fail to termi-
nate the episode.6 Phenytoin is frequently chosen 
as a second- line agent, although the evidence base 
for its use is minimal.7 8 Levetiracetam is proving 
useful for benzodiazepine- resistant seizures because 
it appears to be well tolerated and to have a good 
safety profile.9 The aim of this systematic review 
was to examine the evidence for efficacy and safety 
of levetiracetam in the treatment of CSE.

MATERIALS AND METHODS
Study selection and search strategy
We searched the following databases: MEDLINE 
(1946–April 2020), Embase (1974–April 2020), 
CINAHL (1982–April 2020) and the Cochrane 
Central Register of Controlled Trials (CENTRAL, 
issue 4, 2020). Reference lists from included 
studies were inspected for additional citations. We 
also searched specific websites ( www. clinicaltrials. 
gov and www. controlled- trials. com) for ongoing 
unpublished clinical trials. Search terms used can 
be found in the online supplemental file, appendix 
B: search strategy. PROSPERO registration number 
CRD 420201155606

What is already known on this topic?

 ► There is no clear consensus as to which 
second- line therapeutic agent should be used if 
benzodiazepines fail to terminate the convulsive 
episode.

 ► Levetiracetam might be useful for 
benzodiazepine- resistant seizures because it 
appears to be well tolerated and to have a good 
safety profile.

What this study adds?

 ► Evidence from this systematic review and meta- 
analysis shows levetiracetam is comparable 
to phenytoin, fosphenytoin and valproate for 
the treatment of paediatric convulsive status 
epilepticus.

 ► No serious adverse events were associated with 
levetiracetam use in these children.

 ► The overall quality of the evidence is limited 
due to heterogeneity, inconsistency and small 
sample size in some of the primary studies.
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From COVID-19 to clot: the involvement of the complement system
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ABSTRACT
In December 2019, the world observed an unexpected outbreak of an emerging disease named cor-
onavirus (COVID-19) that was first reported in Wuhan city of Hubei province of China. Recent literature
has shown the association between COVID-19 infection and derangement in the coagulation profile.
In this paper, we are discussing thrombo-genesis, especially the role of the complement system in the
immune response against COVID-19 and the pathogenesis associated with tissue inflammation and
thrombosis. This role can stipulate a groundwork for further investigation of the pathophysiologic
importance of complement in COVID-19, and could propose targets for specific intervention. In add-
ition, we delineated current treatments for thrombosis and the potential therapies by using agents to
block the terminal complement pathway. Low molecular weight heparin for all (unless contraindicated)
hospitalized COVID-19 patients can be lifesaving. Agents that inhibit the terminal events of the com-
plement cascade might be crucial for ensuring an efficient treatment, decrease clots and permit early
discharge in relation to COVID-19.
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1. Introduction

In December 2019, the world observed an unexpected out-
break of an emerging disease named coronavirus (COVID-19)
that was first reported in Wuhan city of Hubei province of
China (Pant et al., 2020).

Three months later, the World Health Organization (WHO)
announced that the COVID-19 outbreak has progressed into
a global pandemic (Wu et al., 2020). Recent literature has
shown the association between COVID-19 infection and
derangement in the coagulation profile (Wu et al., 2020),
that can lead to disseminated intravascular coagulation (DIC)
in up to 70% of non-surviving COVID-19 patients (Tang et al.,
2020). Within this framework, the association between
coagulation disorder and the clinical progression to acute
respiratory distress syndrome has been a substantial compli-
cation with poor outcomes (Wu et al., 2020), including organ
dysfunction (Tang et al., 2020; Zhu et al., 2020).

Main targets of COVID-19 can comprise the vascular endo-
thelial cell, lung epithelial cell, and lymphocytes that can
eventually present with severe presentation such as shock,
acute respiratory distress syndrome (ARDS) and coagulopathy
(Guan et al., 2020; Wang, Hu, et al., 2020). The pathological
observations of bacterial sepsis-associated ARDS are outlined
as austere interstitial and alveolar edema with significant
neutrophil infiltration, vascular permeability, stenosis of the
vascular lumen, vasculature including wall thickening, and
micro-thrombus formation (Luo et al., 2020).

Despite the overwhelming data portraying the effect of
COVID-19 on respiratory failure in up to 20% of symptomatic

patients (Marini & Gattinoni, 2020), minute attention has
been given to endothelial dysfunction and clotting outcomes
in severe infection (Hendaus & Jomha, 2020; Roumenina
et al., 2016). Patients with severe COVID-19 can develop
extensive microvascular thrombosis and the utilization of
coagulation factors. This is revealed by the elevation of D-
dimer, thrombocytopenia, decreased fibrinogen levels and
prolongation of the prothrombin time (Tang et al., 2020). In
addition, microangiopathy with schistocytes has been
detected on the peripheral smear in COVID-19 patients (Lee
et al., 2020).

In this paper, we are discussing thrombo-genesis, espe-
cially the role of the complement system in the immune
response against COVID-19 and the pathogenesis associated
tissue inflammation and thrombosis. This role can stipulate a
groundwork for further investigation of the pathophysiologic
importance of complement in COVID-19, and could propose
targets for specific intervention.

In addition, we delineated current treatments for throm-
bosis and the potential therapies by using agents to block
the terminal complement pathway.

2. Clinical studies

Thus far, there have been several studies reporting coagula-
tion activation, particularly in critically ill patients with
COVID-19 infection. In three studies, the clinical characteris-
tics of novel coronavirus pneumonia (NCP) patients have
been explored, and mortalities ranged from 4.3% to 14.6%,
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Does Trimethoprim-Sulfamethoxazole prophylaxis induce 
myelosuppression in primary immune deficiency disease 

patients; A retrospective, 3 groups comparative study
Reem Elajez,1 Sabha Nisar,1 Mehdi Adeli1,2,3

Abstract

Background: The possible myelosuppression side effect of Trimethoprim-Sulfamethoxazole (TMP-SMX) on primary  
immune deficiency (PID) patients has not been established yet. 

Objective: Identify if the PID patients are at higher risk of developing myelosuppression secondary to the use of TMP-
SMX. 

Method: Retrospective, three groups study, of PID patients (on and off TMP-SMX prophylaxis) and urinary tract infec-
tion (UTI) patients received prophylaxis TMP-SMX. Data about CBC results (WBC, ANC, Lymphocytes, RBC, Hemo-
globin, and Platelet counts) at baseline, first, and maximum myelosuppression observed during the period of TMP-SMX  
administration were collected. 

Results: A total of 122 patients were included in this study (41 PID patients on TMP-SMX prophylaxis, 45 PID patients 
not on TMP-SMX prophylaxis, and 36 UTI patients on prophylaxis TMP-SMX). There are significant differences no-
ticed in the percentage of patients who developed clinical myelosuppression (i.e. less than normal value for age) in ANC  
(39.0% vs. 8.9% vs. 16.7%, p = 0.002), RBC (36.6% vs. 13.3% vs. 13.9%, p = 0.014), WBC (41.5% vs. 13.3% vs. 13.9%,  
p = 0.003), and platelet (24.4% vs. 15.6% vs. 2.8%, p = 0.028) in group 1, 2, and 3, respectively. Significant difference 
in myelosuppression between the groups was most likely due to the combination of TMP-SMX effect on PID patients  
rather than the disease or the drug itself. 

Conclusion: Primary immune deficiency (PID) patients are at higher risk of developing myelosuppression secondary 
to TMP-SMX prophylaxis (especially ANC) comparing to immune-competent patients or other PID patients who did  
not receive prophylactic TMP-SMX. Future larger prospective study is required to confirm this association.

Key words: TMP-SMX; myelosuppression; primary immune deficiency; prophylaxis, Neutropenia 
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Introduction
Trimethoprim-sulfamethoxazole (TMP-SMX), also known 

as co-trimoxazole, is a combination of two antimicrobial  
agents that act synergistically to treat a variety of bacterial 
infections.1,2 It is considered the drug of choice for the treat-
ment and prevention of Pneumocystis jiroveci (carinii) pneu-
monia (PCP).3-6 TMP-SMX is a well-tolerated drug where 
adverse drug reactions occur in only 6-8% of patients.7 One 
of the serious TMP-SMX side effect is myelosuppression, 

which is believed to be due to its anti-folate DNA suppression 
mechanism.8-10

Few studies highlighted and reported the myelosuppres-
sion or hematologic abnormalities associated with TMP-SMX 
use. One study showed that neutropenia occurred in 34% 
and thrombocytopenia in 12% of children who received oral 
TMP-SMX.11 Another study evaluated 120 children found that 
neutropenia appeared only in those who were treated with 
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Sample-size estimation is not reported in
24% of randomised controlled trials of
inflammatory bowel disease: A systematic
review

Zipporah Iheozor-Ejiofor1, Svetlana Lakunina2 , Morris Gordon2,
Daniel Akintelure2, Vasiliki Sinopoulou2 and Anthony Akobeng3

Abstract
Background: Sample-size estimation is an important factor in designing a clinical trial. A recent study found that
65% of Cochrane systematic reviews had imprecise results.
Objective: This study set out to review the whole body of inflammatory bowel disease (IBD) randomised controlled
trials systematically in order to identify the reporting of sample-size estimation.
Methods: We conducted a comprehensive hand search of the Cochrane Library and Cochrane IBD Specialized Trials
Register. We extracted information on relevant features and the results of the included studies. We produced
descriptive statistics for our results.
Results: A total of 242 randomised controlled trials were included from 44 Cochrane systematic reviews. About 25%
of the studies failed to report on sample-size estimation. Of those that did report on sample-size estimation, 33%
failed to recruit their target sample size.
Conclusions: Around half of the randomised controlled trials in IBD either do not report sample-size estimation or
reach their recruitment target with the level of detail in reporting being limited.

Keywords
Gastroenterology, IBD, inflammatory bowel disease, Crohn’s disease, ulcerative colitis
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Introduction

The number of study participants, or sample size, is an

important factor to consider when designing a clinical

trial. The larger the sample size, the more precise the

results are and the higher the likelihood of detecting

statistically significant results.1 Studies with very

small sample sizes may not be sufficiently powered to

detect an important difference.2 On the other hand,

sample sizes that are too large can detect statistically

significant differences even when they might not be

clinically important.3 This could result in the recom-

mendation of treatments that are not effective. It is

therefore important to carry out a sample-size

calculation.
Typically, a sample-size estimation (SSE) would

require the following components: the probability of

a type I error (concluding that there is an effect when
in reality there is not), the probability of a type II error
(concluding that there is no effect when in reality there
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ABSTRACT
Background: Umbilical catheters are inserted through the umbilical artery or vein at birth and
are crucial in neonatal care. There are several different methods of estimating adequate inser-
tion length of umbilical catheters based on one of two hypotheses; that the insertion length of
the UC is correlated to either the infant’s birth weight or an external length measurement.
Aim: To review the published literature on methods of estimating insertion lengths of umbilical
arterial catheters (UACs) and umbilical venous catheters (UVCs) in newborn infants.
Methods: Systematic search on Medline was undertaken using keywords for relevant papers up
to March 2019. Papers were selected by manual search of titles and abstracts.
Results: Formulae for predicting umbilical catheter insertion length are unreliable, particularly
for UVCs. There is also conflicting evidence around whether birth weight-based formulae are
more reliable than external length-based formulae. Studies comparing various methods to deter-
mine their efficacy to show that current formulae have a low accuracy for determining both
UVC and UAC positioning.
Conclusions: Current formulae for estimating insertion length of umbilical catheters are not fit
for purpose. We propose a new observational study which uses a new external length measure-
ment, the sternal notch to umbilicus length, to develop a more reliable formula for the insertion
of UVC and UAC to an adequate length.
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Introduction

Umbilical arterial and venous catheters (UAC and UVC)

are an integral part of care for critically ill neonates for

vascular access and monitoring. These catheters are

positioned after using a variety of methods to esti-

mate a safe initial length of insertion [1]. Considering

risk versus benefit, correct positioning of the catheter

tip on the first attempt is important to minimize add-

itional handling for catheter re-manipulation, further

radiological exposure and other complications includ-

ing dislodgement [2]. Malposition has been identified

as one of the most common complications, which can

lead to perforation of surrounding structures, false

aneurysms, hematomas, pericardial effusion, hepatic

necrosis, cardiac arrhythmias and sciatic nerve

palsy [3–6].

The British Association of Perinatal Medicine (BAPM)
published guidelines in 2015 [1] suggesting that the
ideal placement of a UVC should be at the thoracic
8–9 (T8–9) vertebral level on an anterio-posterior
radiograph and outside of the cardiac silhouette, with
a higher risk of serious complications for lower place-
ment [7]. The UAC should lie in a high position above
the level of the diaphragm in the descending aorta
and below the subclavian artery [3,8,9]. This correlates
to being positioned between the upper border of T6
and the lower border of T10. The ideal position for a
UAC is at T8 which is associated with fewer vascular
complications [1,3]. The catheter position is confirmed
using radiological imaging in the form of anteropos-
terior chest and abdominal radiographs.

Prior to umbilical catheter insertion, it is routine
practice to calculate the estimated length required for
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Cooling methods for paediatric heat- 
induced illnesses

CLINICAL SCENARIO
A 5- year- old male presented to the Paediatric Emergency Depart-
ment (PED) after being accidentally left in a locked car for 
3 hours, where the external temperature was 49 °C. His mother 
realised that the child was missing; she went to the car where she 
found him unresponsive. The ambulance services were called. 
The child was noted to be unresponsive with Glasgow Coma 
Scale score of 3 with a core rectal temperature of 40.6 °C. The 
patient’s airway was secured with a Guedel support during the 
transfer then he was intubated and ventilated in PED. His circu-
lation was managed appropriately with a bolus of 20 mL/kg of 
normal saline and maintenance fluids initiated. Passive cooling 
was started during the transfer using direct fanning and removal 
of clothing. How should the child’s temperature be managed?

CLINICAL QUESTION
In [children presenting with heat- induced illnesses] is [cold/ice 
water immersion more effective than evaporation technique/
passive cooling] at [reducing body temperature]?

SEARCH CRITERIA
PubMed, Embase and Cochrane Central Register of controlled 
trials were searched from inception to May 2020 and reference 
lists searched using ((heat stroke) AND (cooling methods)). 
A total of 112 unique records were identified, and 8 were 
included.1–8

Three reviews were considered relevant and are presented in 
table 1.1 2 7

SUMMARY
Heat- related illnesses carry significant concerns for emergency 
physicians. First, there is little knowledge about the management 
of these cases in paediatrics compared with the adult world, and 
second, because of the potential severity of the complications 
that sequel the presentation. There are two types of heat- related 
illnesses: classic and exertional.9 A population at extreme age are 
more prone to the classic presentation, whereas exertional heat-
stroke tends to occur in young fit athletes or military personnel. 
The paediatric population are characterised by a greater surface 
area to body mass, production of more heat per kilogram due to 
higher metabolic rate and a slower rate of sweating all compared 

with adults.9 As the skin temperature soars above 35–40°C, 
thermoregulation fails to maintain the balance. Oxidative phos-
phorylation becomes uncoupled, and varieties of enzymes stop 
functioning, which leads to end- organ failure.9 As a result of that, 
patients can develop acute hepatic failure, pulmonary oedema, 
encephalopathy, seizures, disseminated intravascular coagula-
tion and haemorrhagic shock.9 10 These changes depend on the 
duration of hyperthermia rather than the temperature reached1; 
therefore, rapid cooling reverses the thermoregulatory failure. 
The effectiveness of cooling modalities is based on the cooling 
rate: ideal cooling modalities provide a cooling rate equal to or 
higher than 0.2°C/min.7 Best prognosis and outcome are directly 
related to the initiation of rapid cooling during the first hour 
after collapse; thus, the term ‘Golden hour’ that applies to sepsis 
and trauma is also applied to the management of heat- related 
illnesses.11 It is thus important to early recognise and prompt 
manage heat- related illness.1 9–13

This paper will focus on two cooling methods that are widely 
used for the management of heat- related illness: cold/ice water 
immersion and evaporation technique/passive cooling.2 These 
two methods have been proven to be effective in heat dissipation 
by increasing the temperature gradient between the skin and the 
environment without compromising the blood flow to the skin.14

Most of the studies have examined adults, and there are limited 
data on paediatrics.15 In cases of children affected by heat- related 
illnesses, the same adult cooling techniques were used.12 Several 
non- invasive cooling methods have been discussed in the studies; 
each has a specific cooling rate. In our review, we focused on the 
two more commonly used methods, ice water immersion (IWI) 
at 2°C and cold water immersion (CWI) at various degrees (2°C 
to 20°C), and evaporative techniques. Other methods (body 

Archimedes

Clinical bottom line

 ► Initiate rapid cooling techniques (aiming for a rate of 0.2°C/
min) within the first hour to minimise complications in 
exercise- induced heat- related illness (grade A).

 ► Ice water and cold water immersion cools twice as fast as 
passive recovery (grade B); however, ice water immersion in a 
ventilated monitored patient remains technically challenging 
to perform.

 ► There is insufficient evidence to support the use of one 
different cooling method over another in the paediatric 
population (grade D).

Table 1 Summary of main studies

Citation, date Study group Study type Intervention Key results and outcome Study weakness/comments

Bouchama et al 20072

19 studies
556 adults
Exertional heatstroke and 
classic heatstroke Systematic review

CWI to conductive 
cooling and evaporative 
techniques

IWI was superior to other 
methods in cooling rate but 
with higher mortality and 
morbidity

Systematic review taking evidence from case 
series
No specific comment about bias and grade of 
evidence but comments of lack of reliability, 
small study numbers, heterogeneity

Demartini et al 20151 274 adults, age 34±3 years Case reviews CWI (10°C) within 30 min 
of the diagnosis
‘Golden half hour’

Cooling rate: 0.22°C/
min±0.11°C/min
Survival rate 100%

Case reviews only
Low- grade evidence

Zhang et al 20157 19 studies
233 adults
Healthy exertional heat stroke

Meta- analysis CWI compared with 
passive recovery

CWI twice as fast as passive 
cooling
Mean difference 0.03°C/min 
(95% CI 0.03 to 0.04)

Variable immersion levels: hands only to total 
body
Risk of bias assessed by PEDRo score (0–10) 
all papers 7–8 except one of high risk of bias 
score 4
Heterogeneity 94.5%

PEDro: Physiotherapy Evidence Database scale.8

CWI, cold water immersion, usually 10ºC (1ºC–15ºC); IWI, ice water immersion.
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Abstract: Approximately 70% of all healthcare decisions affecting diagnosis and treatment 
involve the use of tests performed within pathology laboratories. The utilisation of diagnostic 
laboratory services continues to increase, with growth both in volume of tests requested, as 
well as in the breadth of test repertoire. Every year in the United Kingdom, approximately 
1 billion tests are run in hospital laboratories, equivalent to 14 tests per person. Fifty million 
tests are requested in primary care. Accordingly, there is an inevitable increase in the number 
of unexpected laboratory results which clinicians review. This is an important, and poten-
tially time-consuming, issue, which we considered to merit a more detailed discussion. 
Unexpected laboratory results may be critical or non-critical in nature. They may be 
absolutely genuine, reflecting a clinical change in the patient’s condition, a differential 
diagnosis not previously considered, or an additional test specifically added by the labora-
tory. However, such results may also occur due to a variety of different circumstances, 
including much more rarely laboratory error. As there is little published evidence or guidance 
available, herein we discuss aspects of the clinical approach for physicians after receiving an 
unexpected laboratory test result. 
Keywords: pathology, critical, non-critical, error, communication, diagnosis, assay

Introduction
It has been reported that approximately 70% of all healthcare decisions affecting 
diagnosis and treatment involve the use of tests performed within Pathology 
laboratories, though the exact figure is difficult to determine.1,2 The utilisation of 
diagnostic laboratory services continues to increase, with growth both in volume of 
tests requested, as well as in the breadth of test repertoire. Every year in the United 
Kingdom, approximately 1 billion tests are run in hospital laboratories within the 
National Health Service, equivalent to 14 tests per person. Fifty million reports are 
sent from laboratories to general practitioners.3 Accordingly, there is an inevitable 
increase in the number of unexpected laboratory results which physicians will 
receive, and need to act upon. This is an important, and potentially time- 
consuming, issue, which we considered to merit more detailed discussion as there 
is little published guidance available.4,5 In this article, we discuss aspects of the 
clinical approach after physicians receive an unexpected laboratory test result.

Causes of Unexpected Laboratory Results
Unexpected laboratory results can be either “critical”, ie test results that are 
significantly outside the normal (reference) range and which indicate an immediate 

Correspondence: Mohammed Yousuf 
Karim 
Department of Pathology, Sidra Medicine, 
Al Luqta St, Doha 26999, Qatar  
Tel +974 4003 2968  
Email mkarim@sidra.org

submit your manuscript | www.dovepress.com International Journal of General Medicine 2020:13 969–976                                                969

http://doi.org/10.2147/IJGM.S269299 

DovePress © 2020 Masood and Karim. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/ 
terms.php and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing 

the work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. 
For permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

International Journal of General Medicine                                             Dovepress
open access to scientific and medical research

Open Access Full Text Article



374

Full  length article

Implications  of  non-invasive  prenatal  testing for  identifying and
managing high-risk  pregnancies

Abi  Merriela,b,*,  Medhat  Alberryc,d,  Sherif  Abdel-Fattahb

a Population Health Sciences, Bristol Medical School, University of Bristol, Level 3, Learning and Research Building, Southmead Hospital, Bristol, BS10 5NB,
United Kingdom
bDepartment of Women’s and Children’s Health, North Bristol NHS Trust, Southmead Hospital, Bristol, BS10 5NB, United Kingdom
cWeill Cornell Medicine, Doha, Qatar
dConsultant Maternal Fetal Medicine and Obstetrics, Sidra Medicine, Doha, Qatar

A R T I  C  L  E I  N  F  O

Article history:
Received 12  August  2020
Received in revised form  15  October 2020
Accepted 16  October 2020

Keywords:
NIPT
ffDNA
pre-eclampsia
growth restriction
preterm  birth

A B  S T R A C  T

Non-invasive  prenatal  testing is  regularly  used to screen for aneuploidies  and Rhesus  status  of  a  fetus.
Since 1997  when free  fetal  DNA (ffDNA) in the  maternal  circulation was  first  identified, it  has  been
hypothesized that  it  may  be  possible  to use  non-invasive  prenatal  testing (NIPT) to identify  high-risk
pregnancies  including pre-eclampsia, growth restriction and preterm  birth.  Since  then there  has  been
much interest  in this  area  as  a  way  to identify  and understand disease  processes.  This  review presents  the
current  evidence  for this  approach.  For pre-eclampsia  the  hypothesis  is  that  ffDNA would increase  but  the
evidence for this  is  heterogenous  across  studies  and trimesters.  There  is  however increasing agreement
between studies  that  by  the  third trimester ffDNA is  more  likely  to be  raised in pre-eclamptic  patients
than controls.  For preterm  birth, again, the  main hypothesis  is  that  ffDNA should increase.  The  results  are
also heterogenous, with some  studies  finding increased ffDNA prior to preterm  birth, and others  finding
no change.  For fetal  growth restriction, there  are  competing theories  for reduced and increased ffDNA and
some  studies  suggest  that  levels  are  raised and some  reduced.  There  are  complexities  in interpreting all  of
this  evidence  as  the  studies’ designs, patient  populations, and especially  in the  context  of  growth
restriction, the  definitions  are  not  clear.  Furthermore, authors  use  different  biochemical  tests  and
different  units  to describe  their results, making meta-analysis  difficult.  All  of  these  issues  and conflicting
findings  lead us  to the  conclusion that  currently  there  is  yet  no definitive  place  in clinical  practice  for NIPT
to support  the  diagnosis  and management  of  high-risk pregnancies.  However, it  is  vital  that  this  research
continues  as  it  could open the  door to better understanding of  the  disease  process  and novel  approaches
to management.

© 2020 Elsevier B.V.  All  rights  reserved.

Non-invasive  prenatal  testing (NIPT) became  a  possibility  when
fetal  DNA in maternal  blood was  identified by  Lo et  al  in 1997.[1]
This  breakthrough led to the  development  and establishment  of
NIPT  to screen for aneuploidies  and define  the  fetal  Rhesus  status.
[2,3]

Cell-free  fetal  DNA (ffDNA) is  likely  to come  from  the  placenta
as  it  is  detectable  from  the  5th week of  pregnancy  and is  also
detectable  in anembryonic  pregnancies.[4]  Its  levels  increase  with
advancing pregnancy,[5]  but  it  is  then rapidly  cleared following
delivery.[6]

These  findings  led to the  theory  that  ffDNA could be  used to
identify  high-risk pregnancies  based on the  hypotheses  that  poor
clearance  of  the  ffDNA in pregnancies  with abnormal  placentation
[7], leads  to ffDNA rises  immediately  prior to onset  of  preterm
labour [8],  and that  a  lower ffDNA fraction could be  due  to a  smaller
placental  mass  of  a  dysfunctional  placenta.[9]

Why is there such interest in NIPT for high-risk pregnancies?

NIPT  could enable  early  diagnosis  of  a  condition (e.g.  pre-
eclampsia) and indicate  impending disease.[7]  It  may  also aid
difficult  diagnoses,  for example  invasive  placenta.[10]  Along with
the  relative  ease  of  the  simple  blood test, is  the  benefit  of
predicting such conditions  from  the  first  or early  second trimester.
A pregnancy  specific  risk is  provided due  to the  speed of  clearance
of  ffDNA.  It  may  be  particularly  useful  in an unselected population
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a b s t r a c t

Congenital hearing loss is a common disorder worldwide. Heterogeneous gene variation accounts for
approximately 20e25% of such patients. We investigated a five-generation Chinese family with autosomal-
dominant nonsyndromic sensorineural hearing loss (SNHL). No wave was detected in the pure-tone
audiometry, and the auditory brainstem response was absent in all patients. Computed tomography of
the patients, as well as of two sporadic SNHL cases, showed bilateral inner ear anomaly, cochlear malde-
velopment, absence of the osseous spiral lamina, and an enlarged vestibular aqueduct. Such findings were
absent in nonaffected persons. We used linkage analysis and exome sequencing and uncovered a hetero-
zygous missense mutation in the PI4KB gene (p.Gln121Arg) encoding phosphatidylinositol 4-kinase b
(PI4KB) from the patients in this family. In addition, 3 missense PI4KB (p.Val434Gly, p.Glu667Lys, and
p.Met739Arg) mutations were identified in five patients with nonsyndromic SNHL from 57 sporadic cases.
No such mutations were present within 600 Chinese controls, the 1000 genome project, gnomAD, or
similar databases. Depleting pi4kb mRNA expression in zebrafish caused inner ear abnormalities and
audiosensory impairment, mimicking the patient phenotypes. Moreover, overexpression of 4 human
missense PI4KB mutant mRNAs in zebrafish embryos resulted in impaired hearing function, suggesting
dominant-negative effects. Taken together, our results reveal that PI4KB mutations can cause SNHL and
inner ear malformation. PI4KB should be included in neonatal deafness screening.
Copyright © 2020, Institute of Genetics and Developmental Biology, Chinese Academy of Sciences, and

Genetics Society of China. Published by Elsevier Limited and Science Press. All rights reserved.

1. Introduction

Congenital deafness adversely affects childhood growth and
development. In China, there exist 800,000 deaf-mute children
aged < 7 years. The deafness rate is increasing by approximately

* Corresponding authors.
E-mail addresses: jingjing.zhang@live.com (J. Zhang), maolian@mdc-berlin.de

(M. Gong).
1 These authors contributed equally to this study.

Contents lists available at ScienceDirect

Journal of Genetics and Genomics
Journal homepage: www.journals .e lsevier .com/journal-of -genet ics-

and-genomics/

https://doi.org/10.1016/j.jgg.2020.07.008
1673-8527/Copyright © 2020, Institute of Genetics and Developmental Biology, Chinese Academy of Sciences, and Genetics Society of China. Published by Elsevier Limited
and Science Press. All rights reserved.

Journal of Genetics and Genomics 47 (2020) 618e626



376

D
ow

nloaded
from

http://journals.lw
w
.com

/plasreconsurg
by

BhD
M
f5ePH

KbH
4TTIm

qenVM
c1S9gG

qkm
pxVP459qm

i5uLD
6veup7u8xkYEcdadN

J/jAo0F0Q
k1m

4=
on

10/26/2020

Downloadedfromhttp://journals.lww.com/plasreconsurgbyBhDMf5ePHKbH4TTImqenVMc1S9gGqkmpxVP459qmi5uLD6veup7u8xkYEcdadNJ/jAo0F0Qk1m4=on10/26/2020

Copyright © 2020 American Society of Plastic Surgeons. Unauthorized reproduction of this article is prohibited. 

www.PRSJournal.com 1147

Social interactions are largely dependent on 
the interpretation of information conveyed 
through facial expressions.1 Humans have 

a uniquely broad and complex array of facial 
mimetic movements that allow for the deliv-
ery of nonverbal cues ranging from dramatic to 
nuanced. Seven cardinal facial movement pat-
terns have been detected universally, correspond-
ing to the emotions of happiness, sadness, anger, 
surprise, fear, disgust, and neutral.2 Any impair-
ment in the ability to legibly and appropriately 
express these emotions represents a significant 
social disability.3–5 The attenuated or incongruous 
facial expressions that are associated with facial 

palsy4,6 can lead to stress, social misinterpretation, 
embarrassment, and the ultimate avoidance of 
social engagement.3–5,7,8 The evaluation of facial 
palsy and surgical reanimation, therefore, must 
not only consider static and dynamic measures of 
movement, vector, and power, but also be able to 
quantify emotional expression.9,10

We tested a commercially available artificial 
intelligence system trained and validated using 
the Amsterdam Dynamic Facial Expression Set,11 
a highly standardized set of images containing the 
different emotional expressions. This machine 
learning application is able to analyze video data 
and provide an objective measure of facial expres-
sion, generating a relative breakdown of each of 

Related digital media are available in the full-text 
version of the article on www.PRSJournal.com.Copyright © 2020 by the American Society of Plastic Surgeons
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Summary: Social interactions are largely dependent on the interpretation of 
information conveyed through facial expressions. Although facial reanimation 
seeks restoration of the facial expression of emotion, outcome measures have 
not addressed this directly. This study evaluates the use of a machine learn-
ing technology to directly measure facial expression before and after facial 
reanimation surgery. Fifteen study subjects with facial palsy were evaluated both 
before and after undergoing cross-facial nerve grafting and free gracilis muscle 
transfer. Eight healthy volunteers were assessed for control comparison. Video 
footage of subjects with their face in repose and with a posed, closed-lip smile 
was obtained. The video data were then analyzed using the Noldus FaceReader 
software application to measure the relative proportions of seven cardinal fa-
cial expressions detected within each clip. The facial expression recognition 
application detected a far greater happy signal in postoperative (42 percent) 
versus preoperative (13 percent) smile videos (p < 0.0001), compared to 53 
percent in videos of control faces smiling. This increase in postoperative happy 
signal was achieved in exchange for a reduction in the sad signal (15 percent 
to 9 percent; p = 0.092) and the neutral signal (57 percent to 37 percent;  
p = 0.0012). For video clips of patients in repose, no significant difference in 
happy emotion was detected between preoperative (3.1 percent) and postoper-
ative (1.4 percent) states (p = 0.5). This study provides the first proof of concept 
for the use of a machine learning software application to objectively quantify 
facial expression before and after surgical reanimation. (Plast. Reconstr. Surg. 
146: 1147, 2020.)
CLINICAL QUESTION/LEVEL OF EVIDENCE: Diagnostic, IV.
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Abstract
Aims Diabetic microvascular complications of retinopathy, nephropathy and neuropathy may occur at hemoglobin A1c 
levels (HbA1c) below the 6.5% (48 mmol/mol) diagnostic threshold. Our objective was to assess the validity of the HbA1c 
diagnostic cutpoint of 6.5% based upon published evidence of the prevalence of retinopathy, nephropathy and neuropathy 
as markers of diabetes.
Methods Data Sources PubMed, Embase, Cochrane, Scopus and CINAHL from 1990-March 2019, grey literature sources. 
Study Selection All studies reported after 1990 (to ensure standardized HbA1c values) where HbA1c levels were presented 
in relation to prevalence of retinopathy, nephropathy or neuropathy in subjects not known to have diabetes. Data Extraction 
Studies were screened independently, data abstracted, and risk of bias appraised. Data Synthesis Data were synthesized using 
HbA1c categories of < 6.0% (< 42 mmol/mol), 6.0–6.4% (42–47 mmol/mol) and ≥ 6.5% (≥ 48 mmol/mol). Random-effects 
meta-analyses were conducted for retinopathy, nephropathy and neuropathy prevalence stratified by HbA1c categories. 
Random-effects multivariable meta-regression was conducted to identify predictors of retinopathy prevalence and sources 
of between-study heterogeneity.
Results Pooled mean prevalence was: 4.0%(95% CI: 3.2–5.0%) for retinopathy, 10.5% (95% CI: 4.0–19.5%) for nephropathy, 
2.5% (95% CI: 1.1–4.3%) for neuropathy. Mean prevalence when stratified for HbA1c < 6.0%, 6.0–6.4% and ≥ 6.5% was: 
retinopathy: 3.4% (95% CI: 1.8–5.4%), 2.3% (95% CI: 1.6–3.2%) and 7.8%(95% CI: 5.7–10.3%); nephropathy: 7.1% (95% 
CI: 1.7–15.9%), 9.6% (95% CI: 0.8–26.4%) and 17.1% (95% CI: 1.0–46.9%); neuropathy: 2.1% (95% CI: 0.0–6.8%), 3.4% 
(95% CI: 0.0–11.6%) and 2.8% (95% CI: 0.0–12.8%). Multivariable meta-regression showed HbA1c ≥ 6.5% (OR: 4.05; 95% 
CI:  1.92–8.57%), age > 55 (OR: 3.23; 95% CI 1.81–5.77), and African-American race (OR: 10.73; 95% CI: 4.34–26.55), to 
be associated with higher retinopathy prevalence. Marked heterogeneity in prevalence estimates was found across all meta-
analyses (Cochran’s Q-statistic p < 0.0001).
Conclusions The prevalence of nephropathy and moderate retinopathy was increased in subjects with HbA1c values ≥ 6.5% 
confirming the high specificity of this value for diagnosing T2DM; however, at HbA1c < 6.5% retinopathy increased at 
age > 55 years and, most strikingly, in African-Americans, suggesting there may be excess microvascular complication 
prevalence (particularly nephropathy) in individuals below the diabetes diagnostic threshold.

Keywords HbA1c · Type 2 diabetes · Microvascular complications

Introduction

The prevalence of diabetes has reached epidemic propor-
tions globally, with 424.9 million affected adults (20–79 y), 
representing 8.8% of the global adult population. Current 
projections indicate that this figure will rise to 628.6 million 
by the year 2045, affecting almost 10% of the worldwide 
adult population [1]. Type 2 diabetes (T2DM) accounts for 
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BACKGROUND: WAGR syndrome (Wilms tumor, aniridia, genitourinary anomalies, and range of developmental delays) is a rare con-

tiguous gene deletion syndrome with a 45% to 60% risk of developing Wilms tumor (WT). Currently, surveillance and treatment recom-

mendations are based on limited evidence. METHODS: Clinical characteristics, treatments, and outcomes were analyzed for patients 

with WAGR and WT/nephroblastomatosis who were identified through International Society of Pediatric Oncology Renal Tumor Study 

Group (SIOP-RTSG) registries and the SIOP-RTSG network (1989-2019). Events were defined as relapse, metachronous tumors, or death. 

RESULTS: Forty-three patients were identified. The median age at WT/nephroblastomatosis diagnosis was 22 months (range, 6-44 

months). The overall stage was available for 40 patients, including 15 (37.5%) with bilateral disease and none with metastatic disease. 

Histology was available for 42 patients; 6 nephroblastomatosis without further WT and 36 WT, including 19 stromal WT (52.8%), 12 mixed 

WT (33.3%), 1 regressive WT (2.8%) and 2 other/indeterminable WT (5.6%). Blastemal type WT occurred in 2 patients (5.6%) after pro-

longed treatment for nephroblastomatosis; anaplasia was not reported. Nephrogenic rests were present in 78.9%. Among patients with 

WT, the 5-year event-free survival rate was 84.3% (95% confidence interval, 72.4%-98.1%), and the overall survival rate was 91.2% (95% 

confidence interval, 82.1%-100%). Events (n = 6) did not include relapse, but contralateral tumor development (n = 3) occurred up to 7 

years after the initial diagnosis, and 3 deaths were related to hepatotoxicity (n = 2) and obstructive ileus (n = 1). CONCLUSIONS: Patients 

with WAGR have a high rate of bilateral disease and no metastatic or anaplastic tumors. Although they can be treated according to exist-

ing WT protocols, intensive monitoring of toxicity and surveillance of the remaining kidney(s) are advised. Cancer 2020;0:1-11. © 2020 

The Authors. Cancer published by Wiley Periodicals LLC on behalf of American Cancer Society This is an open access article under the 

terms of the Creative Commons Attribution NonCommercial License, which permits use, distribution and reproduction in any medium, 

provided the original work is properly cited and is not used for commercial purposes. 

LAY SUMMARY: 

• WAGR syndrome (Wilms tumor, aniridia, genitourinary anomalies, and range of developmental delays) is a rare genetic condition with 

an increased risk of developing Wilms tumor.

• In this study, 43 patients with WAGR and Wilms tumor (or Wilms tumor precursor lesions/nephroblastomatosis) were identified 

through the international registry of the International Society of Pediatric Oncology Renal Tumor Study Group (SIOP-RTSG) and the 

SIOP-RTSG network. In many patients (37.5%), both kidneys were affected. Disease spread to other organs (metastases) did not occur.

• Overall, this study demonstrates that patients with WAGR syndrome and Wilms tumor can be treated according to existing protocols. 

However, intensive monitoring of treatment complications and surveillance of the remaining kidney(s) are advised. 

KEYWORDS: aniridia, pediatric, predisposition, surveillance, treatment, WAGR syndrome (Wilms tumor, aniridia, genitourinary anomalies, 

and range of developmental delays), Wilms tumor.
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ABSTRACT
Hypertension is considered one of the most common 
medical disorders causing complexities in pregnancy. 
It could be a newly developed pregnancy- induced 
hypertension (PIH) or a pre- existing hypertension 
developing into superimposed pre- eclamptic toxaemia. 
PIH affects approximately 10% of pregnancies and can 
have a serious impact on both maternal and fetal well- 
being; hence requires frequent monitoring and timely 
intervention. National Institute for Health and Care 
Excellence (NICE) guidelines recommends once or twice 
weekly monitoring of blood pressure for such patients. 
The required frequent monitoring comes with certain 
implications for patients and healthcare services. An 
average patient with PIH would need to see her healthcare 
provider once or twice a week until delivery and 6 weeks 
thereafter. This certainly increases pressure on limited 
National Health Service (NHS) resources. Home- based 
monitoring using Telehealth technology can represent a 
potential solution for achieving good- quality care for the 
patient without increasing the workload for healthcare 
providers. We used ‘Florence’, a text- based technology 
platform to support home monitoring. We tested its 
acceptability, feasibility and safety to replace face- to- 
face appointments for blood pressure monitoring in 
selected patients with PIH. We implemented our project 
in three progressive phases using a plan, do, study, 
act methodology. Florence, telehealth technology was 
used for blood pressure monitoring instead of face- 
to- face appointments, and the effect of this innovative 
technology on the services and the patient experience 
was studied and necessary modifications were made 
before progression into the next phase. We recruited 75 
patients over 12 months through the progressive phases 
and replaced around 800 face- to- face appointments by 
remotely supervised monitoring sessions with Florence 
successfully, with improved care and patient satisfaction. 
We also achieved better compliance with the NICE 
guidelines for blood pressure monitoring in PIH. Our project 
concluded that Telehealth can be a potential solution for 
improving care in maternity services, with lesser burden 
on NHS resources.

INTRODUCTION
Pregnancy- induced hypertension (PIH) 
complicates 6%–10% of pregnancies.1 PIH 
is defined as new- onset hypertension with or 
without proteinuria after 20 weeks of gesta-
tion. It can lead to serious maternal and fetal 
consequences like pre- eclampsia, placental 
abruption, cerebrovascular haemorrhage, 
liver and renal failure. It can also lead to 

prematurity, intrauterine growth restriction 
and fetal death.2

The National Institute for Health and 
Care Excellence (NICE) guideline recom-
mends once weekly monitoring for patients 
with mild hypertension (those with blood 
pressure (BP) equal or more than 140/90) 
and twice weekly for patients with moderate 
hypertension (those with BP equal or more 
than 150/100).3 This can lead to an excess 
burden on National Health Service (NHS) 
resources.4

We assessed ourselves against these stan-
dards of vigilant monitoring in a busy district 
hospital with 4800 deliveries per year. Having 
more the ten thousand attendances to the 
maternity day assessment unit (DAU), we esti-
mated that 22% of these were purely for BP 
monitoring. These were in addition to what 
would have been done in the community by 
midwives and general practitioners and yet, 
we could not fully comply with the NICE 
recommendations. It was estimated that the 
number of visits to the maternity DAU would 
have increased by more than 50% to achieve 
compliance with NICE guidelines recommen-
dations which would cause a further burden 
on NHS maternity services.

From a patients’ perspective, this frequent 
hospital- based monitoring would not be 
feasible either. Coming to the DAU for BP 
measurement requires taking time off work, 
arranging for childcare, paying for parking 
and waiting in antenatal clinic reception until 
a bed is free. It was estimated that the average 
time spent at the hospital was up to 2 hours 
(excluding journey time).

We established a case for change to find an 
innovative way of monitoring BP in selective 
patients to reduce the workload on maternity 
services and improve the patient experience 
without compromising safety and incurring 
additional cost for the NHS.

People have been trying to find smarter 
ways of monitoring chronic conditions at 
home to reduce frequent visits to healthcare 
facilities.5 Telehealth is one of these tools 
used for managing chronic hypertension 
remotely. It is thought to be associated with a 
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ABSTRACT
Background There is conflicting research about the 
association between asthma and poor educational 
attainment that may be due to asthma definitions. Our 
study creates seven categories of current chronic and 
acute asthma to investigate if there is an association for 
poorer educational attainment at age 6–7 years, and the 
role of respiratory infections and school absence.
Methods This study used a population- based electronic 
cross- sectional birth cohort 1998–2005, in Wales, UK, 
using health and education administrative datasets. 
Current asthma or wheeze categories were developed 
using clinical management guidelines in general 
practice (GP) data, acute asthma was inpatient hospital 
admissions and respiratory infections were the count of 
GP visits, from birth to age 6–7 years. We used multilevel 
logistic regression grouped by schools to ascertain if 
asthma or wheeze was associated with not attaining 
the expected level in teacher assessment at Key Stage 1 
(KS1) adjusting for sociodemographics, perinatal, other 
respiratory illness and school characteristics. We tested if 
absence from school was a mediator in this relationship 
using the difference method.
Results There were 85 906 children in this population 
representative cohort with 7- year follow- up. In adjusted 
multilevel logistic regression, only asthma inpatient 
hospital admission was associated with increased risk 
for not attaining the expected level at KS1 (adjusted 
OR 1.14 95% CI (1.02 to 1.27)). Lower respiratory tract 
infection (LRTI) GP contacts remained an independent 
predictor for not attaining the expected level of 
education. Absence from school was a potential mediator 
of the association between hospital admission and 
educational attainment.
Conclusions Clinicians and educators need to be 
aware that children who have inpatient hospital 
admissions for asthma or wheeze, or repeated LRTI, 
may require additional educational support for their 
educational outcomes.

INTRODUCTION
Asthma is a common childhood condition, with 
prevalence of current asthma (symptoms within the 
last year) at age 7 years estimated to be 12% in the 
UK,1 similar to Australia2 and the USA.3 Cumula-
tive prevalence of wheeze was found to be between 
15% and 26% during the first 7 years of childhood 
in the UK,4 with current wheeze at age 6–7 years 
from 7% in the Indian subcontinent to 21% in 

English language centres (UK, Australia, Canada, 
New Zealand) and Oceania (22%).5 Healthcare and 
societal burden of asthma in the UK was thought to 
be in excess of £1.1 billion in 2011–2012.6

Clinicians mostly follow asthma management 
guidelines7 8 that advise step changes in medica-
tion or a hospital admittance by age of the child. 
Decisions to step up or step down in the manage-
ment plan are based on assessment usually after 
any hospital admission for acute exacerbation 
and include consideration of previous hospital 
admission, Paediatric Intensive Care Unit (PICU) 
admission, recent steroids, psychological and 

Key messages

What is the key question?
 ► Is asthma or wheeze severity during the first 
six years of life associated with educational 
attainment at age 6–7 years, should we 
consider the influence of respiratory infections 
and does school absence explain the 
relationship?

What is the bottom line?
 ► After multivariable adjustment, asthma severity 
has no association with education outcomes 
at age 6–7 years, but inpatient hospital 
admissions for acute asthma or wheeze were 
associated with increased risk for not attaining 
the expected level of education for children. 
Lower respiratory tract infections were also 
an independent predictor for not attaining the 
expected level in education. School absence 
was found to potentially explain the association 
between acute asthma and lower educational 
attainment.

Why read on?
 ► This is the first study to consider interactions 
between asthma and respiratory infections 
coded in general practice consultations and 
hospital admissions on educational attainment. 
The cohort contained 85 000 children and rich 
covariate information, allowing us to adjust for 
numerous factors including sociodemographics, 
birth and school characteristics in modelling 
the association between asthma and education 
outcome.

  1Evans A, et al. Thorax 2020;0:1–10. doi:10.1136/thoraxjnl-2020-215422
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Biallelic variants in HPDL, encoding
4-hydroxyphenylpyruvate dioxygenase-like protein,
lead to an infantile neurodegenerative condition
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Purpose: Dioxygenases are oxidoreductase enzymes with
roles in metabolic pathways necessary for aerobic life. 4-
hydroxyphenylpyruvate dioxygenase-like protein (HPDL), encoded
by HPDL, is an orphan paralogue of 4-hydroxyphenylpyruvate
dioxygenase (HPD), an iron-dependent dioxygenase involved in
tyrosine catabolism. The function and association of HPDL with
human diseases remain unknown.

Methods: We applied exome sequencing in a cohort of over
10,000 individuals with neurodevelopmental diseases. Effects of
HPDL loss were investigated in vitro and in vivo, and through
mass spectrometry analysis. Evolutionary analysis was performed
to investigate the potential functional separation of HPDL
from HPD.

Results: We identified biallelic variants in HPDL in eight families
displaying recessive inheritance. Knockout mice closely phenocopied
humans and showed evidence of apoptosis in multiple cellular

lineages within the cerebral cortex. HPDL is a single-exonic gene
that likely arose from a retrotransposition event at the base of the
tetrapod lineage, and unlike HPD, HPDL is mitochondria-
localized. Metabolic profiling of HPDL mutant cells and mice
showed no evidence of altered tyrosine metabolites, but rather
notable accumulations in other metabolic pathways.

Conclusion: The mitochondrial localization, along with its
disrupted metabolic profile, suggests HPDL loss in humans links
to a unique neurometabolic mitochondrial infantile neurodegen-
erative condition.

Genetics in Medicine (2020) https://doi.org/10.1038/s41436-020-
01010-y

Keywords: HPDL; HPD; 4-hydroxyphenylpyruvate dioxygen-
ase-like protein; oxidoreductase; neurodegenerative disease

INTRODUCTION
Disorders involving neurometabolism can lead to both
structural and functional disturbances of the nervous system
through multiple mechanisms that include abnormal

accumulation of toxic substrates, depletion of key energy or
metabolic intermediates, or cell death.1 Although pediatric-
onset brain diseases are often associated with genetic
abnormalities, the link between metabolic impairments and
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Aortic atresia with interrupted aortic arch and
bilateral arterial ductus: a successful initial
palliation

Muhammed Riyas K. Rahmath1, Younes Boudjemline2 and Reema Y. Kamal1

1Department of Pediatric Cardiology, Pediatrics, Hamad General Hospital, HamadMedical Corporation, Doha, Qatar
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Abstract

A combination of aortic valve atresia and an interrupted aortic arch is a unique disease in which
perfusion to the brain and myocardium depends on coexisting lesions or type of interruption.
We report a case of aortic valve atresia with type B interrupted arch, bilateral arterial ductus in a
neonate whowas successfully palliated using a hybrid approach by placing stents in both arterial
ductus and banding of branch pulmonary arteries.

A combination of aortic valve atresia and an interrupted aortic arch is a rare form of congenital
heart disease that is incompatible with life unless blood supply to the myocardium and brain is
provided through one of the different mechanisms. Prompt identification of this entity is impor-
tant because these patients may need interventions in order tomaintain a reliable source of brain
and myocardial perfusion.

Case report

A term female newborn baby was admitted at 2 hours of life to the neonatal intensive care unit
with low saturation. Echocardiogram showed double inlet left ventricle, non-restrictive ven-
tricular septal defect, hypoplastic sub-aortic right ventricle, type B interrupted aortic arch (arch
interrupted between the left common carotid and the left subclavian artery), large non-
restrictive patent ductus arteriosus continue as descending aorta, and normal origin of the right
subclavian artery. The aortic valve was atretic with a small (3 mm) ascending aorta and right-
sided arterial ductus arising from the right pulmonary artery was supplying the brachiocephalic
artery which in turn retrogradely perfusing the coronary arteries (Fig 1a). The baby was started
on prostaglandin in order to maintain the ductal patency. Computed tomography (CT) angio-
gram showed aortic atresia, type B interrupted aortic arch and large arterial ductus from the left
pulmonary artery continues as descending aorta, right-sided arterial ductus from the right
pulmonary artery supplying the head and neck vessels, ascending aorta, and coronaries
(Fig 1b). Management options we had for the baby were either do a Damus–Kaye–Stensel oper-
ation with an aortic arch repair or a hybrid procedure which include placing stents in both the
ducti and bilateral pulmonary artery banding. Considering the high-risk status with primary
surgical repair, it was decided to proceed with the later.

Cardiac catheterisation showed no forward flow the ventricle to the aorta. Blood supply to
the ascending aorta and coronary arteries were provided by a right arterial duct which took
origin from the right pulmonary artery. There was type B interrupted aortic arch. The descend-
ing aorta was perfused by a left arterial duct and the right subclavian was arising normally from
the brachiocephalic artery. A 4-mm stent was deployed in the right arterial ductus and an 8-mm
stent in the left arterial ductus (Fig 1c and d). The baby tolerated the procedure well; prosta-
glandin was discontinued, and bilateral pulmonary artery banding was done on the same
day. The baby had an uneventful post-operative course, extubated on 2nd post-operative
day, and discharged home after 10 days in stable clinical condition with a plan to proceed with
single-ventricle palliation by doing a comprehensive stage 2 (Norwood operation and Glenn
shunt) in the future.

Discussion

Aortic valve atresia and an interrupted aortic arch is a rare congenital heart disease in which the
survival of the patient depends on the blood supply to the ascending aorta and myocardium.
Most of the time associated lesions provide an alternate source of blood supply to the brain
and heart. Different reported sources of blood supply to the blind ascending aortic segment
are (1) aorto-pulmonary (AP) window, (2) double aortic arch, (3) bilateral arterial ductus,
and (4) aberrant right subclavian artery.1–3 When there are no above-mentioned sources of

https://www.cambridge.org/core/terms. https://doi.org/10.1017/S1047951120002942
Downloaded from https://www.cambridge.org/core. Huron University College, on 21 Dec 2020 at 12:25:16, subject to the Cambridge Core terms of use, available at
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Abstract
We present a practical approach to imaging in suspected biliary atresia, an inflammatory cholangiopathy of infancy resulting in
progressive fibrosis and obliteration of extrahepatic and intrahepatic bile ducts. Left untreated or with failure of the Kasai
procedure, biliary atresia progresses towards biliary cirrhosis, end-stage liver failure and death by age 3. Differentiation of biliary
atresia from other nonsurgical causes of neonatal cholestasis is challenging because there is no single method for diagnosing
biliary atresia, and clinical, laboratory and imaging features of this disease overlap with those of other causes of neonatal
cholestasis. Concerning imaging, our systematic literature review shows that ultrasonography is the main tool for pre- and
neonatal diagnosis. Key prenatal features, when present, are non-visualisation of the gallbladder, cyst in the liver hilum,
heterotaxy syndrome and irregular gallbladder walls. Postnatal imaging features have a very high specificity when present, but
a variable sensitivity. Triangular cord sign and abnormal gallbladder have the highest sensitivity and specificity. The presence of
macro- or microcyst or polysplenia syndrome is highly specific but less sensitive. The diameter of the hepatic artery and hepatic
subcapsular flow are less reliable. When present in the context of acholic stools, dilated intrahepatic bile ducts rule out biliary
atresia. Importantly, a normal US exam does not rule out biliary atresia. Signs of chronic hepatopathy and portal hypertension
(portosystemic derivations such as patent ductus venosus, recanalised umbilical vein, splenomegaly and ascites) should be
actively identified for — but are not specific for — biliary atresia.

Keywords Biliary atresia . Imaging . Infant .Magnetic resonance imaging . Recommendations . Review . Ultrasound

Introduction

Biliary atresia is an important cause of obstructive jaundice in
infants, causing progressive fibrosis and obliteration of extra-
hepatic and intrahepatic bile ducts, resulting in biliary cirrho-
sis in the absence of early surgery. Jaundice with pale stools
and dark urine are present within the first days or weeks after
birth. The prevalence of biliary atresia ranges from 1 in 5,000
to 1 in 20,000 depending on the geographic area, with the
highest prevalence reported in Taiwan [1–3]. Biliary atresia

aetiology is unknown and different causes were proposed in-
cluding viral infections, genetic factors or toxins [4]. There are
two forms of biliary atresia: the non-syndromic form, account-
ing for about 80% of cases; and the syndromic form, also
called biliary atresia splenic malformation syndrome, account-
ing for about 20% of cases. The syndromic form is associated
with polysplenia, intestinal malrotation, preduodenal portal
vein, absent inferior vena cava, aberrant hepatic artery and
abdominal heterotaxia [5]. Whatever the form, there are dif-
ferent subtypes of biliary atresia according to the extent of
fibrosis on extrahepatic bile ducts and the presence of a cyst
of the extrahepatic bile duct. In all cases intrahepatic bile ducts
are fibrotic, explaining the absence of bile duct dilatation de-
spite complete obstruction [6] (Fig. 1). The histology is
characterised by bile duct proliferation, bile plugs, portal or
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Summary
Tonsillectomy is one of the most frequently performed surgical procedures; however, pain management
remains challenging. Procedure-specific efficacy as well as specific risks of treatment options should guide
selection of pain management protocols based on evidence and should optimise analgesia without harm. The
aims of this systematic review were to evaluate the available literature and develop recommendations for
optimal pain management after tonsillectomy. A systematic review utilising preferred reporting items for
systematic reviews and meta-analysis guidelines with procedure-specific postoperative pain management
(PROSPECT) methodology was undertaken. Randomised controlled trials published in the English language up
to November 2019 assessing postoperative pain using analgesic, anaesthetic or surgical interventions were
identified. Out of the 719 potentially eligible studies identified, 226 randomised controlled trials met the
inclusion criteria, excluding the studies examining surgical techniques. Pre-operative and intra-operative
interventions that improved postoperative pain were paracetamol; non-steroidal anti-inflammatory drugs;
intravenous dexamethasone; ketamine (only assessed in children); gabapentinoids; dexmedetomidine; honey;
and acupuncture. Inconsistent evidence was found for local anaesthetic infiltration; antibiotics; and magnesium
sulphate. Limited evidence was found for clonidine. The analgesic regimen for tonsillectomy should include
paracetamol; non-steroidal anti-inflammatory drugs; and intravenous dexamethasone, with opioids as rescue
analgesics. Analgesic adjuncts such as intra-operative and postoperative acupuncture as well as postoperative
honey are also recommended. Ketamine (only for children); dexmedetomidine; or gabapentinoids may be
considered when some of the first-line analgesics are contra-indicated. Further randomised controlled trials are
required to define risk and combination of drugs most effective for postoperative pain relief after tonsillectomy.

............................................................................................................................... ..................................
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Abstract
Non-radiologist point-of-care ultrasonography (US) is increasingly implemented in paediatric care because it is believed to
facilitate a timely diagnosis, such as in ascites or dilated renal pelvicalyceal systems, and can be used to guide interventional
procedures. To date, all policy statements have been published by non-radiologic societies. The European Society of Paediatric
Radiology hereby issues a position statement on paediatric non-radiologist point-of-care US from the point of view of those
leading on children’s imaging, i.e. paediatric radiologists. In this position statement, we will address the boundaries, education,
credentialing, quality control, reporting and storage of images in paediatric practice.

Keywords Bedside . Children . Non-radiologist . Nonspecialist . Position statement . Ultrasound

Introduction

Historically, ultrasonography (US) has been part of an integrat-
ed imaging strategy as performed by radiologists, but the meth-
od has also been used by gynaecologists, cardiologists and
ophthalmologists, amongst others, as part of their clinical care.
However, with the advent of smaller, cheaper, portable systems,

other specialties have taken an interest in the use of US. This
development was foreseen by the European Society of
Radiology (ESR) in its 2009 position paper on US, stating:
“Turf battles about the use of US continue to grow as more
and more specialists are claiming US as part of their everyday’s
work, and the position of radiologists is progressively further
undermined” [1]. In the past years, all major medical imaging
companies have added handheld devices to their spectrum of
imaging modalities [2]. The use of US by non-radiologists has
become known as point-of-care ultrasonography (POCUS). As
discussed previously in this journal, point-of-care US actually is
a misnomer as radiologists also provide point-of-care US ser-
vices [3]. Wewill therefore use the terminology non-radiologist
point-of-care US throughout this position statement. The last
decade has seen a significant uptake of non-radiologist point-
of-care US, although to date mostly in adult and emergency
medicine. As early as 1990, the American College of
Emergency Physicians issued a statement on non-radiologist
point-of-care US in emergency medicine [4]. Although it can
be argued that it is a relatively new development, it already has
been suggested that non-radiologist point-of-care US should be
seen as the fifth pillar next to the four historical pillars of in-
spection, palpation, percussion and auscultation [5].

It goes without saying that there are several potential ad-
vantages to non-radiologist point-of-care US. First of all, it
brings imaging to the bedside, directly at the patient-
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Abstract: 

Human immunodeficiency virus (HIV) is an infection with a global prevalence and currently no cure 

or vaccine. Women living with HIV who become pregnant or who acquire the virus during pregnancy 

are at risk of both maternal and perinatal morbidity and mortality mainly if the virus is poorly 

controlled. Furthermore, there is a risk of vertical transmission to the fetus during pregnancy labour 

and postpartum through breastfeeding. 

Appropriate management must be instituted to reduce the consequences of HIV in pregnancy, 

ideally starting with preconception counselling and planning pregnancies when the viral load is 

minimum. During pregnancy, an appropriate combined anti-retroviral (cART) medication is 

mandatory with very close monitoring of the viral load, cluster of differentiation 4 (CD4) cell counts, 

blood counts, liver and kidney function tests. 

Planning delivery should not be different in women on cART and suppressed viral loads. However, 

special care must be taken to limit vertical transmission in those who present late and in whom viral 

load is unknown or not controlled at the time of delivery. 

Breastfeeding remains a potential source of infection for the baby and is being discouraged in high-

income countries for women living with HIV; however, in low-income countries, the 

recommendation is exclusive breastfeeding. If breastfeeding must happen, it is best when viral load 

is suppressed, and cART continued until weaning. 

Serodiscordant couples present unique problems, and their management should begin with the 

planning of pregnancy. Emphasis should be on taking steps to prevent HIV transmission to the 

negative partner and vertical transmission to the new-born.  
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First, we found that the incidence of atypical 
femur fracture was unrelated to BMD and only 
weakly related to age. Second, when we per-
formed a subgroup analysis in the Kaiser Perma-
nente cohort that was limited to women who 
were older than 65 years of age and who had a 
BMD T-score of less than −2.5, we found an in-
cidence of atypical femur fracture similar to the 
incidence in the overall cohort (unpublished 
data). The correspondents question whether we 
overestimated the fracture benefit of 5 to 10 years 
of alendronate, since the FLEX trial1 and obser-
vational data2 showed no increase in the risk of 
clinical fracture after alendronate was discontin-
ued after 5 years. However, studies involving 
patients with 5 years of previous treatment are 
not relevant, since our estimate of the fractures 
that were prevented with alendronate was based 
on a comparison of women who were never 
treated with those who were continuously treat-
ed. We agree that our findings that show large 
decreases in the risk of atypical femur fracture 
after the discontinuation of alendronate provide 
support for a drug holiday after 5 years, particu-
larly for women at lower risk.

Garton questions whether an underestima-
tion of the incidence of atypical femur fracture 
biases the ratio of such fractures to fragility 
fractures. However, we think that our adjudica-
tion, starting with all femoral-shaft or subtro-
chanteric fractures, identified virtually all com-
plete unilateral and bilateral atypical femur 
fractures. However, incomplete fractures would 
not have been included unless they had been 
prophylactically repaired. We agree that accumu-

lating microdamage is part of the pathophysiol-
ogy of atypical femur fracture, but its effect on 
only a small minority of patients remains unex-
plained.3 Regarding the consequences of atypi-
cal femur fracture as compared with hip frac-
ture, several studies have suggested similar 
mortality4 after either type of fracture, although 
surgical repair of atypical femur fractures can be 
more challenging.3
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JAK Inhibition in the Aicardi–Goutières Syndrome

To the Editor: Some reports,1-3 including that of 
Vanderver et al. (Sept. 3 issue),4 have indicated 
the potential of Janus kinase 1 (JAK1) blockade 
in the treatment of type I interferonopathies. We 
describe here the onset of the Aicardi–Goutières 
syndrome, despite the use of ruxolitinib for 10 
months, in a patient who had been presymp-
tomatic.

A 4-month-old male infant with biallelic 

RNASEH2B mutations was identified after an 
older sibling received a diagnosis of the Aicardi–
Goutières syndrome. The infant’s development 
had been normal until that time, but he had 
markers that were suggestive of interferon-sig-
naling activation (Fig. S1 in the Supplementary 
Appendix, available with the full text of this let-
ter at NEJM.org). Therefore, when he was 5 months 
of age, we initiated therapy with ruxolitinib at a 
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dose of 5 mg twice daily. When he was 11 
months of age, the dose was increased to 7.5 mg 
twice daily (1 mg per kilogram of body weight 
per day).

At 12 months of age, the patient’s neurologic 
status remained normal. At 13 months of age, 
he had weekly fevers. Ruxolitinib was discontin-
ued twice, for 3 days on each occasion, in the 
14th month of life. His immunization history 
included the administration of hepatitis A vac-
cine at 13 months of age (see the Supplementary 
Appendix). At 15 months of age, up to which 
time his neurologic status was normal, he had 
an abrupt onset of irritability and neurologic 
deterioration. At 17 months of age, he had spas-
tic–dystonic tetraparesis and was no longer able 
to speak.

We observed that the concentration of ruxoli-
tinib in the patient’s cerebrospinal fluid (CSF) 
was approximately 10% of that in the plasma; 
a similar finding was observed in three other 
patients with the Aicardi–Goutières syndrome 
(Table S1). Better penetration into the central 
nervous system or combination therapy5 might 
have prevented disease manifestation.
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Figure 1 (next page). Interferon-Signaling Gene (ISG) Expression Scores in the Context of Infection and Vaccination 
and Aicardi–Goutières Syndrome Scores in Patients Treated with Baricitinib.

In our study, one patient with homozygous RNASEH2B mutations had elevated ISG scores after influenza vaccination, 
which had been administered hours before the sample was obtained, and during a viral illness with fever (Panel A, 
left graph). Control values (from patients without interferonopathy) are shown in the right graph. In a different co-
hort,1 a patient who had the Aicardi–Goutières syndrome with homozygous SAMHD1 deletions had a decrease in 
ISG scores and improved clinical findings during baricitinib therapy (Panel B, left graph). During the study, the pa-
tient had three infections (a proteus urinary tract infection [UTI], sinusitis, and strep throat), which were treated with 
antibiotic agents and were associated with elevated ISG scores. Control values (from patients without interferonopa-
thy or with CANDLE [chronic atypical neutrophilic dermatosis with lipodystrophy and elevated temperatures] or SAVI 
[stimulator of interferon genes–associated vasculopathy with onset in infancy]) are shown in the right graph. The 
specific methods for assessing the ISG scores shown in Panels A and B varied between the two study cohorts1,2; in 
both cases, higher scores indicate greater interferon signaling. In an additional patient, baricitinib therapy was in-
terrupted owing to concerns with infection (Panel C). Subsequently, neurologic skills, as measured by the Aicardi–
Goutières syndrome scale (on which scores range from 0 to 11, with increased scores indicating discrete milestones 
gained),3 were lost. Evaluation of developmental milestones, assessed according to the Aicardi–Goutières syndrome 
scale, is shown for two sibling pairs in our study (Panel D); shown are scores from before treatment, the baseline 
visit at the initiation of baricitinib treatment, and the last available scores. The older siblings (red) met developmen-
tal milestones while they were receiving baricitinib, and the younger siblings (blue) met age-appropriate develop-
ment milestones as of the last evaluation. Asterisks indicate the initiation of baricitinib therapy.
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A B  S T R A C  T

The  global  prevalence  of  viral  hepatitis  is  very  high and seems  to be  rising over the  years.  The  infection
can profoundly  affect  pregnant  women causing significant  maternal  and perinatal  morbidity  and
mortality  with some  strains  much worse than others.
Hepatitis  A (HAV) and E (HEV) which are  transmitted mainly  through the  faecal-oral  route  present  as

acute  hepatitis  during pregnancy  and are  responsible  for most  local  epidemic  outbreaks.  HAV  infection
remains  self-limiting during pregnancy, while  HEV  has  a  higher prevalence  and causes  significant
morbidity. It  is  also associated with a  very  high maternal  mortality  rate  (20 %) and requires  special
attention in endemic  areas.  HEV  vaccines  do exist, but  the  WHO  has  yet  to approve  them  for general  use.
Hepatitis  B  is  the  most  prevalent  form  and is  part  of  the  ante-natal  screening program.  The  presence  of
HBeAg is  associated with high viral  loads  and infectivity.  Antiviral  therapy, preferably  tenofovir (TDF), is
recommended for mothers  with viral  load � 200,000 IU/mL2), with the  neonates  receiving both active
and passive  immunisations.  Hepatitis  C  and D  are  usually  found as  chronic  infections  in the  pregnant  and
non-pregnant  populations.  Screening for hepatitis  C  during pregnancy  and its  subsequent  management  is
still  unsettled, but  the  introduction of  direct-acting antiviral  (DAA) drugs  will  change  the  picture  if  their
safety  is  established in pregnancy.  HDV  is  an incomplete  virus  linked to HBV  and cannot  establish an
infection on its  own.  Controlling HBV  is  paramount  to controlling HDV.  HEV  is  quite  prevalent  and looked
upon as  hepatotropic.  It  seems  to be  quite  prevalent  in some  blood donor populations  and has  a  high co-
infection rate  with HCV.  It  has  a  high Mother-to-Child-Transmission (MTCT) but  causes  little  or no illness
in infected infants, and antenatal  screening is  not  justified.
This  review summarises  the  prevalence, clinical  picture, maternal, perinatal  effects, and the

management  and prevention of  hepatitis  A, B, C, D, E and G  viral  infections  during pregnancy.
© 2020 The  Authors.  Published by  Elsevier B.V.  This  is  an open access  article  under the  CC  BY license

(http://creativecommons.org/licenses/by/4.0/).

Introduction

Viral  hepatitis  is  a  widespread infection affecting both the
pregnant  and the  non-pregnant  population.  In 2015  alone, there
were  more  than 10 million new infections  and 1.34  million deaths
due  to viral  hepatitis  [1].  This  represents  an increase  of  22  %  in the
number of  deaths  from  2000 [1]  and may  be  associated with rising
cases  of  Hepatitis  C  in young intravenous  drug users  [2],  but  more
so  from  poor detection of  disease  and treatment  [1].

The  global  prevalence  of  Hepatitis  C  Virus  (HCV) in 2015  was  71
million, and that  of  Hepatitis  B  Virus  (HBV) in 2016  was  257  million
[1]  when compared with a  prevalence  of  about  38  million living

with HIV  [3].  Hepatitis  B  and C  are  responsible  for 96  %  of  all  deaths
from  hepatitis  [1].

Viral  hepatitis  is  caused by  a  diverse  collection of  viruses
with differing structural  biology,  transmission, endemic
patterns, and chronicity  that  share  a  common propensity  to
infect  and replicate  in human hepatocytes.  These  are  referred
to as  hepatotropic  viruses, and cause  most  hepatitis  in the
pregnant  and non-pregnant  populations. Viruses  included in
this  group are  Hepatitis  viruses  A, B, C, and E (HAV,  HBV, HCV,
and HEV)  [4,5].  Others  include  Hepatitis  D  (HDV) and Hepatitis
G  (HGV), which also  pose  risks  of  perinatal  infections  and
transmission.

Hepatitis  in much rarer conditions  can also be  caused by  other
non-hepatotropic  viruses  such as  cytomegalovirus,  herpesvirus,
Epstein-Barr virus, and influenza  virus.  These  viruses  do not  target
the  liver but  affect  it  as  part  of  a  widespread acute  viral  illness  [6,7]
(Table  1).
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Extended-Spectrum
β-Lactamase–Producing Escherichia
coli and Klebsiella pneumoniae
Among the Pediatric Population in
Qatar
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Medicine, Doha, Qatar

Introduction: Although extended-spectrum β-lactamase (ESBL)–producing
Enterobacterales are a public health problem in the Arabian Peninsula, data on
the molecular characteristic of their antimicrobial resistance determinants in children
is limited.

Aim: To determine the molecular characteristics of ESBL-producing Escherichia coli and
Klebsiella pneumoniae in the pediatric population of Qatar.

Methods: Whole-genome sequencing was performed on ESBL-producing E. coli and
K. pneumoniae isolates recovered from screening and clinical specimens from pediatric
patients at Sidra Medicine in Doha from January to December 2018.

Results: A total of 327 ESBL producers were sequenced: 254 E. coli and
73 K. pneumoniae. Non-susceptibility rates to non-β-lactam antibiotics for both species
were 18.1 and 30.1% for gentamicin, 0.8 and 4.1% for amikacin, 41.3 and 41.1% for
ciprofloxacin, and 65.8 and 76.1% for cotrimoxazole. The most common sequence
types (STs) were ST131 (16.9%), ST38 and ST10 (8.2% each) in E. coli and ST307
(9.7%), and ST45 and ST268 (6.9% each) in K. pneumoniae. CTX-M type ESBLs
were found in all but one isolate, with CTX-M-15 accounting for 87.8%. Among
other β-lactamases, TEM-1B and OXA-1 were coproduced in 41 and 19.6% of
isolates. The most common plasmid-mediated quinolone resistance genes cocarried
were qnr A/B/E/S (45.3%). Ninety percent of gentamicin non-susceptible isolates
harbored genes encoding AAC(3) enzymes, mainly aac(3)-IIa. Only two of 57 isolates
harboring aac(6′)-Ib-cr were non-susceptible to amikacin. Chromosomal mutations in
genes encoding DNA gyrase and topoisomerase IV enzymes were detected in 96.2%
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A Neutrophil-Driven Inflammatory
Signature Characterizes the Blood
Transcriptome Fingerprint
of Psoriasis
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of Genoa, Genoa, Italy, 3 Department of Pathology, SIDRA Medicine, Doha, Qatar

Transcriptome profiling approaches have been widely used to investigate the mechanisms
underlying psoriasis pathogenesis. Most researchers have measured changes in
transcript abundance in skin biopsies; relatively few have examined transcriptome
changes in the blood. Although less relevant to the study of psoriasis pathogenesis,
blood transcriptome profiles can be readily compared across various diseases. Here, we
used a pre-established set of 382 transcriptional modules as a common framework to
compare changes in blood transcript abundance in two independent public psoriasis
datasets. We then compared the resulting “transcriptional fingerprints” to those obtained
for a reference set of 16 pathological or physiological states. The perturbations in blood
transcript abundance in psoriasis were relatively subtle compared to the changes we
observed in other autoimmune and auto-inflammatory diseases. However, we did
observe a consistent pattern of changes for a set of modules associated with
neutrophil activation and inflammation; interestingly, this pattern resembled that
observed in patients with Kawasaki disease. This similarity between the blood-
transcriptome signatures in psoriasis and Kawasaki disease suggests that the immune
mechanisms driving their pathogenesis might be partially shared.

Keywords: psoriasis, transcriptomics, blood, Kawasaki disease, systems biology

INTRODUCTION

Inflammation has an important role to play as part of the host defense against infection. However,
prolonged or excessive inflammation can cause notable pathology (1–3). One example of such a
pathology is psoriasis, which affects ~100 million individuals worldwide (4). This common,
immune-mediated disease results in a unique skin barrier abnormality caused by excessive
epidermal proliferation and inflammation (5, 6). Psoriasis pathogenesis is likely driven by many
factors, including environmental triggers, genetic susceptibility, and even microbiome composition
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Personalized quantification 
of facial normality: a machine 
learning approach
Osman Boyaci1, Erchin Serpedin1 & Mitchell A. Stotland2,3*

What is a normal face? A fundamental task for the facial reconstructive surgeon is to answer that 
question as it pertains to any given individual. Accordingly, it would be important to be able to place 
the facial appearance of a patient with congenital or acquired deformity numerically along their own 
continuum of normality, and to measure any surgical changes against such a personalized benchmark. 
This has not previously been possible. We have solved this problem by designing a computerized 
model that produces realistic, normalized versions of any given facial image, and objectively measures 
the perceptual distance between the raw and normalized facial image pair. The model is able to 
faithfully predict human scoring of facial normality. We believe this work represents a paradigm shift 
in the assessment of the human face, holding great promise for development as an objective tool for 
surgical planning, patient education, and as a means for clinical outcome measurement.

The human face is an indispensable, dynamic organ of social communication. Even excluding the rich signaling 
information provided by animative expression, a cursory glance at a face instantaneously prompts an array of 
subconscious interpretation within an observer. Consequently, the social implications of congenital and acquired 
forms of facial disfigurement on affected individuals are significant, and are underscored by the widespread 
desire of patients to seek normalizing interventions. For the facial reconstructive surgeon, the primary task 
during clinical assessment and planning is to determine what normal actually means as it pertains to any given 
individual face. Previous related research, though wide-ranging, has bypassed the issue of objectively customizing 
facial analysis, while considering matters such as the global determinants of beauty (e.g., proportion, symmetry, 
averageness)1–5, communication and perception of  emotion6,7, personality  inference8,9, morphing  techniques10, 
regions of  attraction11–14, machine  recognition15, and computation of anthropometric and digital population 
 norms16. Various methods of facial assessment introduced over the past decades, including expert  ratings17,18, 
anthropometric landmark  measurements19, stereophotogrammetry  studies20, crowdsourced  surveys21, patient-
reported  outcomes22,23, and eye-tracking  analyses14,24, are not benchmarked against a given patient’s own theo-
retical facial norm (nor do they lend themselves easily to application in the clinical setting). Further, despite the 
fact that population means for facial appearance can be determined using large database averaging techniques, 
it is important that reconstructive interventions be carried out within the context of a patient’s own unique, 
anatomic features. This is because the distinctive facial features of any given patient—influenced by gender, age, 
race, etc.—are not likely to be reflected accurately by a calculated norm derived from the broader population. 
Attempting to address this issue by finely segmenting massive databases into increasingly narrow demographic 
classifications would be confounded by the historical admixture of human populations and a globalized world 
with increasingly mixed lineage. That is, building a library of facial norms to provide a credible reference source 
that faithfully matches the multidimensional singularity of any given patient seems unrealistic.

Beyond the importance of being able to define patient-specific normality, two particular measures cur-
rently unavailable would be beneficial assets for a treating clinician: (1) a means of placing an individual’s facial 
appearance numerically along their own hypothetical continuum of normality, and (2) an objective, reproducible 
method to quantify the change effected by any reconstructive intervention. We have designed a novel solution 
to address these gaps by constructing the first computerized model capable of automatically producing realistic, 
normalized versions of any given face. Our approach melds raw (i.e., real) images of individuals, with images 
created by an open-source generative adversarial network (the “Style GAN”)25. This GAN was designed using 
a 70,000-image database that is broadly distributed across gender, age, and ethnicity. Our model also employs 
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Abstract
Objective To systematically review the studies exploring the association between bevacizumab and neurodevelopmental
outcomes.
Methods Embase, Medline, CINAHL, and Cochrane Library databases were searched for studies examining neurodeve-
lopmental outcomes of preterm infants treated with bevacizumab compared to laser ablation or cryotherapy for severe
retinopathy of prematurity (ROP).
Results Thirteen studies (clinical trial= 1; cohort studies= 12) were included. Random-effects model meta-analysis showed
significant increased odds of cognitive impairment associated with bevacizumab treatment on both unadjusted (unadjusted
odds ratio (OR) 1.61; 95% confidence interval (CI) 1.12, 2.30) and adjusted analyses (adjusted OR 1.90; 95% CI 1.22, 2.97).
Infants treated with bevacizumab for severe ROP had significantly lower Bayley-III cognitive (mean difference (MD) −1.66;
95% CI −3.21, −0.12), and language composite scores (MD −5.50; 95% CI −8.24, −2.76) compared to infants treated with
laser ablation or cryotherapy.
Conclusion Bevacizumab treatment for severe ROP is associated with increased risk of cognitive impairment and lower
cognitive and language scores in preterm infants.

Introduction

Retinopathy of prematurity (ROP) is an important com-
plication of prematurity that can lead to poor visual acuity
and blindness in children [1]. ROP is classified from stage

1–V, and severe ROP (stage III or above) appears to be a
marker for neurocognitive impairment among preterm
infants [2]. Even without unfavorable ocular outcomes, the
relationship between severe ROP and nonvisual disabilities
persists [3]. Infants with severe ROP have higher rates of
developmental delay, and the same process that leads to
severe ROP may simultaneously injure the developing
brain [4, 5]. ROP treatment is reserved for stage III or
above or any stage with plus disease in zone I and stage III
with plus disease in zone II. Although laser treatment is
well-established for severe ROP, retreatment is needed in
11–20% of cases [6–9]. Besides, it is associated with ocular
side effects and incurs risks of anesthesia [6–9]. Since the
early 2000s, anti-vascular endothelial growth factor
(VEGF) monoclonal antibodies like bevacizumab have
appeared as an effective treatment for ROP and have been
advocated as first-line therapy by many ophthalmologists
[7, 10–16].

Possible benefits of bevacizumab over laser treatment
include relatively simple procedure, bedside administration
under local anesthesia, the additive response from direct
VEGF inactivation, and administration in infants where
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Original Article

Identifying Clinical Clues in Children With
Global Developmental Delay / Intellectual
Disability With Abnormal Brain Magnetic
Resonance Imaging (MRI)

Abdullah Alamri, MBBS1, Yaser I. Aljadhai, MBBS2, Abdullah Alrashed, MBBS2,
Bandar Alfheed, MBBS2, Roba Abdelmoaty, MBBS3, Shoaa Alenazi, MBBS3,
Aqeela Alhashim, MBBS3 , and Ruba Benini, MD, CM, PhD4

Abstract
Global developmental delay / intellectual disability are common pediatric conditions. Brain magnetic resonance imaging (MRI),
although an important diagnostic tool in the evaluation of these patients, often requires general anesthesia. Recent literature
suggests that unnecessary general anesthesia exposure should be avoided in early years because of possible long-term negative
neurodevelopmental sequelae. This study sought to identify clinical clues associated with brain MRI abnormalities in children with
global developmental delay / intellectual disability in an attempt to provide guidance to physicians on selecting patients who would
benefit from an MRI. Retrospective chart review analysis was conducted for patients presenting to a pediatric neurology tertiary
care center between 2014 and 2017 for a first clinic evaluation for global developmental delay / intellectual disability. Detailed
clinical history and physical examination findings were analyzed and correlated with brain MRI findings. The majority (218/327,
67%) of children referred for evaluation of global developmental delay / intellectual disability underwent complete clinical and
radiologic evaluations. Mean age was 37.9 months (+32.5 standard deviation) and 116 were males (53%). Motor deficits were
predominant in most subjects (122/218, 56%). Abnormal MRI findings were observed in 153 children (70%), with the most
prevalent abnormalities noted within the white matter (104/153, 68%), corpus callosum (77/153, 50%), and the hippocampus
(50/153, 33%). Abnormal MRI findings were prevalent in children with predominant motor delay (84, 69%) and cognitive disability
(3, 100%) as well as those with visual and hearing impairment (P < .05). The presence of facial dysmorphisms (57/71, P ¼ .02);
cranial nerve abnormalities (79/100; P¼ .007) and abnormal reflexes (16, P¼ .01) on examination also correlated significantly with
increased MRI abnormalities.

Keywords
developmental delay, brain magnetic resonance imaging (MRI), neuroimaging, intellectual disability

Received June 23, 2020. Received revised October 16, 2020. Accepted for publication November 7, 2020.

Global developmental delay is defined as a significant delay in

2 or more developmental domains, including gross or fine

motor, speech/language, cognitive, social/personal, and activi-

ties of daily living and is thought to predict a future diagnosis of

intellectual disability.1 According to the American Association

on Intellectual and Developmental Disability (AAIDD), intel-

lectual disability is defined as “a disability characterized by

significant limitations both in intellectual functioning and in

adaptive behavior as expressed in conceptual, social, and prac-

tical adaptive skills.2

The prevalence of global developmental delay/intellectual

disability is estimated to be between 1% and 3%,3 with a wide

range of etiologies including genetic/metabolic, in utero expo-

sure to toxins or infections, perinatal asphyxia, prematurity,
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Pediatric Case Reports

Variant of Bladder Exstrophy With
an Intact Penis: Surgical Options
and Approach
Jaishri Ramjix, Sahar Eftekharzadehx, Katherine M. Fischer, Rakesh S. Joshi,
Pramod P. Reddy, Joao Luiz Pippi-Salle, Jennifer R. Frazier, Dana A. Weiss,
Douglas A. Canning, and Aseem R. Shukla

Variants of bladder exstrophy are a rare but diverse spectrum of bladder exstrophy-epispadias complex. This case series
describes a group of 4 unique exstrophy variant cases who had an intact phallus, but a completely open bladder plate.
These patients underwent exstrophy repair and concomitant umbilicoplasty at the Civil Hospital, Ahmedabad as part of
the US-India Multi-institutional Bladder Exstrophy Collaboration and were followed at the same institution. We believe
that a detailed assessment of bladder neck prior to reconstructive repair and bladder closure would be beneficial in these
cases as the extent of bladder neck involvement would affect reconstructive approach. UROLOGY 149: e15−e17,
2021. © 2020 Elsevier Inc.

Bladder exstrophy-epispadias complex (BEEC) com-
promises a spectrum of complex urogenital malfor-
mations ranging from glanular epispadias to

cloacal exstrophy with midline defects affecting the geni-
tourinary system, pelvis, abdominal wall and sometimes
the spine and anus. Bladder exstrophy is the most com-
mon entity of BEEC, occurring in 1:30,000. Variants of
bladder exstrophy are less common, representing approxi-
mately 8% of total cases.1

Variants can be classified into 4 major types: skin-
covered bladder exstrophy, duplicate bladder exstro-
phy, superior vesical fissure, and pseudoexstrophy.2

Studies regarding variants of bladder exstrophy are
sparse and largely limited to case reports because of
the rarity of these conditions.
Here, we present a group of 4 unique exstrophy variant

cases with an intact phallus, but completely open bladder
plate. Presentation, surgical management, and patients’
short- and long-term surgical outcomes, including dehis-
cence, fistula formation and urinary continence status,
are described and compared to previously published case
studies.

CASE PRESENTATIONS
All 4 of the patients are male patients of Indian origin
with an exstrophic bladder and an intact phallus (Fig. 1),
who were managed at the Civil Hospital, Ahmedabad as
part of the US-India Multi-institutional Bladder Exstro-
phy Collaboration from January 2010 to January 2020.3

Three patients underwent individualized repair of the
bladder exstrophy spectrum defect, and 1 patient who had
history of failed repair due to dehiscence underwent a
redo repair. All patients who underwent exstrophy repair
had normal renal function prior to surgery. Umbilicoplasty
with rhomboid flap was performed for all patients simulta-
neous with bladder closure. The individual patients’ pre-
sentations and outcomes are further discussed below.

The first patient was an 8-year-old male who presented
with an exposed, easily depressible exstrophic bladder
plate, with considerable squamous change and no umbili-
cus. He had no history of prior repair. On physical exami-
nation, his phallus was normal in size and appearance
with an orthotopic meatus. A small protuberance of tissue
was seen at the penopubic junction that was suspicious for
a second, dorsal urethra that contained no lumen. He had
continuous incontinence from his exstrophic bladder and
normal, straight erections. During surgery, the lumen of
his dorsal urethra could not be cannulated but it appeared
to connect with the anterior wall of the bladder between
the proximal corporal bodies with a separate trajectory
from the more normally located ventral urethra that was
associated with a competent bladder neck. The dorsal
accessory urethra was excised and the bladder was closed.
A perineal urethrostomy was created with the assistance
of a transverse preputial island tube to bridge the distance
between the blind ending ventral membranous urethra to
the perineal skin just posterior to the scrotum (Fig. 2). On
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a b s t r a c t

Mechanical ventilation is a lifesaving intervention in critically ill preterm and term neonates. However, it
has the potential to cause significant damage to the lungs resulting in long-term complications. Un-
derstanding the pathophysiological process and having a good grasp of the basic concepts of conven-
tional and high-frequency ventilation is essential for any medical or allied healthcare practitioner
involved in the neonates’ respiratory management. This review aims to describe the various types and
modes of ventilation usually available in neonatal units. It also describes recommendations of an indi-
vidualized disease-based approach to mechanical ventilation strategies implemented in the authors’
institutions.

© 2020 Publishing services provided by Elsevier B.V. on behalf of King Faisal Specialist Hospital &
Research Centre (General Organization), Saudi Arabia. This is an open access article under the CC BY-NC-

ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Mechanical ventilation aims to achieve adequate gas exchange.
There is a growing body of evidence to avoid invasive mechanical
ventilation via the endotracheal tube whenever feasible. The in-
dications for intubation and invasive mechanical ventilation are
severe respiratory failure, as evidenced by severely impaired
oxygenation and alveolar ventilation, reduced respiratory effort,
and circulatory failure in certain instances [1]. Once the decision for
invasive mechanical ventilation is taken, steps to minimize
ventilation-induced lung injury (VILI) should be considered by

choosing the appropriate mode and modality of ventilation and
appropriate settings. The choice of conventional versus high-
frequency ventilation is guided by the pathophysiology of the un-
derlying disease and institutional practice. Depending on the
neonatal respiratory disease static and dynamic compliance of the
lungs, airway resistance, alveolar surface tension, work of breath-
ing, and time constant may be very different [2]. This review article
is focused on discussing the different modes and modalities of
ventilation commonly used in neonatology. It provides (patho)
physiology-based guidance for selecting appropriate invasive
ventilatory supports in some common neonatal respiratory pa-
thologies. For the purpose of this review a breath/inflation is
defined as the inspiratory part of the respiratory cycle where a
breath is a spontaneous breath and an inflation is defined as a
ventilator-generated breath.

2. Conventional ventilation

The modalities of conventional ventilation are pressure tar-
geted, volume targeted, and hybrid ventilation. In pressure-
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Introduction
Hypoglycaemia is a common biochemical finding 
in the newborn, infancy, childhood and adulthood 
periods. In children hypoglycaemia may be due to 
many different causes.1 Adults can also present 
with hypoglycaemia but the underlying causes 
tend to be different. The most severe form of 
hypoglycaemia, in children and adults, is hyperin-
sulinaemic hypoglycaemia (HH). In HH the 
secretion of insulin from the pancreatic β-cell 
becomes unregulated and uncoupled from glu-
cose metabolism, so that insulin secretion becomes 
inappropriate for the blood glucose level, leading 
to persistent and recurrent hypoglycaemia. In 
children the congenital forms of HH are more 

common than in adults and the clinical presenta-
tion in newborns and infants is typically with 
severe and persistent hypoglycaemia.2 The medi-
cal management of newborns and infants with 
severe forms of HH is complex and some patients 
are treated with somatostatin analogues, both 
short and long acting (such as octreotide and lan-
reotide respectively) to suppress insulin secretion, 
so that blood glucose levels can be maintained 
within the normal range.3 Somatostatin (SST) is a 
peptide hormone that is released by the delta cells 
(δ-cells) of the pancreas and has powerful effects 
on insulin and glucagon secretion from the pan-
creatic β-cell and α-cell respectively. Although 
SST analogues are widely used in the treatment of 

Somatostatin analogues for the treatment of 
hyperinsulinaemic hypoglycaemia
Basma Haris, Saras Saraswathi and Khalid Hussain

Abstract: Hyperinsulinaemic hypoglycaemia (HH) is a biochemical finding of low blood glucose 
levels due to the dysregulation of insulin secretion from pancreatic β-cells. Under normal 
physiological conditions, glucose metabolism is coupled to β-cell insulin secretion so that blood 
glucose levels are maintained within the physiological range of 3.5–5.5 mmol/L. However, in HH 
this coupling of glucose metabolism to insulin secretion is perturbed so that insulin secretion 
becomes unregulated. HH typically occurs in the neonatal, infancy and childhood periods and 
can be due to many different causes. Adults can also present with HH but the causes in adults 
tend to be different. Somatostatin (SST) is a peptide hormone that is released by the delta 
cells (δ-cells) in the pancreas. It binds to G protein-coupled SST receptors to regulate a variety 
of location-specific and selective functions such as hormone inhibition, neurotransmission 
and cell proliferation. SST plays a potent role in the regulation of both insulin and glucagon 
secretion in response to changes in glucose levels by negative feedback mechanism. The half-
life of SST is only 1–3 min due to quick degradation by peptidases in plasma and tissues. Thus, 
a direct continuous intravenous or subcutaneous infusion is required to achieve the therapeutic 
effect. These limitations prompted the discovery of SST analogues such as octreotide and 
lanreotide, which have longer half-lives and therefore can be administered as injections. SST 
analogues are used to treat different forms of HH in children and adults and therapeutic effect 
is achieved by suppressing insulin secretion from pancreatic β-cells by complex mechanisms. 
These treatments are associated with several side effects, especially in the newborn period, 
with necrotizing enterocolitis being the most serious side effect and hence SS analogues 
should be used with extreme caution in this age group.
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Received: 26 May 2020; revised manuscript accepted: 11 September 2020.

Correspondence to:  
Khalid Hussain  
Professor of Paediatrics, 
Weill Cornell Medicine-
Qatar, Division Chief 
– Endocrinology, 
Department of Paediatric 
Medicine, Division of 
Endocrinology, Sidra 
Medicine, OPC, C6-340 |PO 
Box 26999, Al Luqta Street, 
Education City North 
Campus, Doha, Qatar 
khussain@sidra.org

Basma Haris 
Saras Saraswathi  
Department of Paediatric 
Medicine, Division of 
Endocrinology, Sidra 
Medicine, Doha, Qatar

965068 TAE0010.1177/2042018820965068Therapeutic Advances in Endocrinology and MetabolismB Haris, S Saraswathi
research-article20202020

Review



400

Full  length article

Ebola  infection in pregnancy,  an ongoing challenge  for  both the  global
health expert  and the  pregnant  woman—A  review
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A B  S T R A C  T

A new Ebola  outbreak is  currently  ongoing in the  Democratic  Republic  of  Congo, after the  most  severe
outbreak in West  Africa  in 2014–2016  was  controlled.  Ebola  outbreaks  are  usually  a  significant  cause  of
death among pregnant  women.  The  clinical  presentation of  Ebola  Virus  infection in pregnancy  often
mimics  common pregnancy  related bleeding complications  or febrile  conditions  common in pregnancy.
The large  amount  of  body  fluids  discharged during the  management  of  these  conditions  make  pregnancy
a  highly  risky  intervention for nosocomial  infection transmission, especially  to health workers.
In this  review, we  discuss  the  Ebola  virus, its  pathogenesis, clinical  features, diagnosis  and the  current

supportive intensive  medical  and obstetric- specific  practices  to ensure  safe  management  of  Ebola
positive pregnant  women.  We  present  how Ebola  may  be  managed in highly  resourced settings  where
experience  is  limited in the  management  of  pregnancy  complicated by  Ebola  infection and how wherever
these patients  are  managed, postpartum  contraceptive  support  is  necessary  because  of  lingering
concerns  about  sexual  transmission.  Wider issues  highlighted by  the  Ebola  outbreaks  included the
demonstration of  how weak health systems  from  prolonged lack of  investment, in the  face  of  highly
infectious  diseases  like  Ebola  Virus  infection, can pose  a  risk to the  global  community, bringing sharply
into focus  the  need for essential  collaboration between national  health departments  and international
health organizations  such as  the  World Health Organization.

© 2020 Published by  Elsevier B.V.

Introduction

Ebola  virus  has  been causing local  outbreaks  of  Ebola  virus
disease  (EVD) in rural  Africa  for over 40yrs.  The  most  severe
outbreak which occurred from  2014  to 2016  affected mainly  three
West  Africa  states, resulting in more  than 28,000  infected
individuals  and over 11,000 deaths.  It  spread globally  to 7
countries  including the  UK and the  United States  of  America
causing significant  morbidity  and mortality  and demonstrating
how  easily  transmissible  the  virus  is  [1,2].

The  case  fatality  rate  (CFR) from  Ebola  virus  disease  in pregnancy
was  90 %  as  reported from  the  1976  outbreak [3].  A more  recent
systematic  review  of  data  from  the  2014–2016  outbreak, however,
estimated the  CFR for pregnant  women to be  64  %  (106/165)  – a  rate
indeed closer to 63  %, the  overall  CFR in the  general  population from
that  outbreak.  The  estimated overall  mortality  among pregnant

women from  1976  to 2019  is  about  72  %  (179/274)  in West  Africa  and
18  %  in thewesternworld.Mortalityseems  tohave  improvedsteadily,
driven by  advancements  in supportive  care  [4,2].

The  Ebola  outbreak in West  Africa  also worsened the  healthcare
capacity  of  affected countries,  having caused the  death of  about
500  healthcare  workers  and negatively  affecting improvements  in
health service  that  had been previously  made.  The  proportion of
healthcare  workers  among confirmed Ebola  Virus  cases  during the
outbreak in the  three  West  African countries  was  3.9  %  (815/20955)
[5,6].  The  risk of  infection was  21–32  times  higher in health
workers  compared with non-health workers  who were  � 15  years
of  age  [5].  There  is  also evidence  that  some  healthcare
professionals  who either refused to report  to work for fear of
being infected or abandoned the  profession altogether, during the
outbreak.  It  will  be  many  years  before  some  of  these  West  Africa
countries  can regain their previous  levels  of  health service  delivery
beside  the  significant  socio- economic  ramifications.  The  World
Bank estimates  that, on average, the  economy  of  some  of  these
countries  such as  Sierra  Leone, could shrink by  23  %  and that  the
cost  of  recovery  will  completely  outstrip  the  international  support
given them  [6].
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Abstract
The Japanese rhinoceros beetle Trypoxylus dichotomus is one of the largest beetle 
species in the world and is commonly used in traditional Chinese medicine. Ten sub-
species of T. dichotomus and a related Trypoxylus species (T. kanamorii) have been 
described throughout Asia, but their taxonomic delimitations remain problematic. 
To clarify issues such as taxonomy, and the degree of genetic differentiation of 
Trypoxylus populations, we investigated the genetic structure, genetic variability, 
and phylogeography of 53 specimens of Trypoxylus species from 44 locations in five 
Asian countries (China, Japan, Korea, Thailand, and Myanmar). Using specific-locus 
amplified fragment sequencing (SLAF-seq) techniques, we developed 330,799 SLAFs 
over 114.16M reads, in turn yielding 46,939 high-resolution single nucleotide poly-
morphisms (SNPs) for genotyping. Phylogenetic analysis of SNPs indicated the pres-
ence of three distinct genetic groups, suggesting that the various subspecies could be 
treated as three groups of populations. PCA and ADMIXTURE analysis also identified 
three genetic clusters (North, South, West), which corresponded to their locations, 
suggesting that geographic factors were important in maintaining within population 
homogeneity and between population divergence. Analyses of SNP data confirmed 
the monophyly of certain subspecies on islands, while other subspecies (e.g., T. d. 
septentrionalis) were found to be polyphyletic and nested in more than one lineage. 
AMOVA demonstrated high level of differentiation among populations/groups. Also, 
pairwise FST values revealed high differentiation, particularly between South and 
West, as well as between North and South. Despite the differentiation, measurable 
gene flow was inferred between genetic clusters but at varying rates and directions. 
Our study demonstrated that SLAF-seq derived markers outperformed 16S and COII 
sequences and provided improved resolution of the genetic differentiation of rhinoc-
eros beetle populations from a large part of the species’ range.
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Summary Light energy is harnessed for therapeutic use in a number of ways, most recently 
by way of photobiomodulation (PBM). This phenomenon is a cascade of physiological events 
induced by the nonthermal exposure of tissue to light at the near infrared end of the visible 
spectrum. Therapeutic PBM has become a highly commercialized interest, marketed for every- 
thing from facial rejuvenation to fat loss, and diode-based devices are popular in both the clinic 
setting and for use at home. The lack of regulatory standards makes it difficult to draw clear 
conclusions about efficacy and safety but it is crucial that we understand the theoretical basis 
for PBM, so that we can engage in an honest dialogue with our patients and design better clini- 
cal studies to put claims of efficacy to the test. This article presents a summary of the science 
of PBM and examines the differences between laser light, on which much of the preclinical 
evidence is based and light from diodes, which are typically used in a clinical setting. 
© 2020 British Association of Plastic, Reconstructive and Aesthetic Surgeons. Published by El- 
sevier Ltd. All rights reserved. 
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Review Article
TRPV2: A Cancer Biomarker and Potential Therapeutic Target
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The Transient Receptor Potential Vanilloid type-2 (TRPV2) channel exhibits oncogenicity in different types of cancers. TRPV2 is
implicated in signaling pathways that mediate cell survival, proliferation, and metastasis. In leukemia and bladder cancer, the
oncogenic activity of TRPV2 was linked to alteration of its expression profile. In multiple myeloma patients, TRPV2
overexpression correlated with bone tissue damage and poor prognosis. In prostate cancer, TRPV2 overexpression was
associated with the castration-resistant phenotype and metastasis. Loss or inactivation of TRPV2 promoted glioblastoma cell
proliferation and increased resistance to CD95-induced apoptotic cell death. TRPV2 overexpression was associated with high
relapse-free survival in triple-negative breast cancer, whereas the opposite was found in patients with esophageal squamous cell
carcinoma or gastric cancer. Another link was found between TRPV2 expression and either drug-induced cytotoxicity or
stemness of liver cancer. Overall, these findings validate TRPV2 as a prime candidate for cancer biomarker and future
therapeutic target.

1. Introduction

Cancer patients could get a significant clinical benefit from the
identification of molecular targets that play a polar role in
tumor cell growth and survival, amenable to an approach with
preciseness in patient medication. Nowadays, the discovery of
new cancer therapies or improvement of current ones requires
an understanding of the mechanism(s) of cancer progression
and identification of biomarkers that are causally connected
to instead of merely related to the disease process. The concept
of precision medicine, which consists of identifying themolec-
ular signature of individual tumors that can be selected for the
most appropriate therapeutic approach, has become the pivot
of contemporary oncology. On this basis, for biomarkers to
assume their rightful role, they need to be befittingly altered

by effective therapeutic interventions and modify the defini-
tion of the populations of patients who presumably will benefit
from precision medicine.

The TRPV2 channel has attracted the attention in many
deadly cancers as one of several candidate channels that are
involved in the proliferation and resistance of tumor cells to
apoptotic cell death. Depending on the type of cancer, differ-
ent alterations in the TRPV2 gene (i.e., loss, gain, and splic-
ing) were found to exhibit oncogenic capacity linked to a
tumor’s growth and metastasis. This review focuses on the
pathophysiological significance of the TRPV2 channel in
many kinds of cancers, and we hope to offer the reader a fla-
vor of how the measurable molecular changes in TRPV2
could validate its quality as a cancer biomarker and potential
therapeutic target.
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