PREFACE

2022 marked a significant step in realizing Sidra Medicine’s research mission to deliver hospital-wide
precision medicine, with research technologies and innovation continuing to play a prominent role in
every patient’s journey.

Indeed, by leveraging the lessons learned from the pandemic, we were able to accelerate the
integration of research into clinical care pathways, enabling our researchers to take a more detailed
view of individual patient challenges, and facilitating more flexible, responsive, and innovative
translational research. The impact of research on patient care was seen at multiple levels, from
diagnosis onwards, and as much as 57 percent of our research studies had a clinical lead.

The pandemic highlighted too the need for research funding, and we are pleased to confirm that
grants increased in 2022, with 15 total grants from Qatar National Research Fund and external
funds, totaling almost QR11 million. Included among these are two major international grants from
the Juvenile Diabetes Research Foundation (JDRF), which funds leading scientists across the world
to deliver possible cures and life-improving breakthroughs in the fight against type 1 diabetes. The
JDRF grants will fund two research projects with Sidra Medicine scientists to advance predictions of
type 1 diabetes among susceptible children using emerging technologies.

The last year also saw our scientists and clinicians publishing more than 250 papers, with close to
50 percent of Research Branch publications appearing in the top 15 percent of international journals.
It is with pride that we note that three Research Branch publications appeared on the covers of
international journals, The Lancet Oncology, Nanoscale and Advanced Materials: a groundbreaking
study on pediatric cancer tumors; an in-depth study thatindicates fasting as a possible immunotherapy
for treating cancer; and a largescale genomic study co-led by Sidra Medicine researchers that helped
unveil cancer susceptibility among Arab and Middle Eastern populations. The latter study is the first
of its kind in the region and used state-of-the-art bioinformatics and statistical genetics methods
to analyze the genomes of more than 6,000 Qataris, representing a remarkable national effort to
understand the genetic basis of cancer.

We are also pleased to confirm a Memorandum of Understanding (MoU) signed with Microsoft to
facilitate our digital transformation goals at a time when we are scaling up our genomic research
capabilities. Such transformation will enable our scientists to perform complex data operations
and build an ecosystem that can facilitate genomics computing. In alignment with Sidra Medicine’s
commitment to capacity building, we continued to facilitate invaluable work experience, skills
development and networking opportunities for young adults beginning their careers in science,
medicine and public health, training more than 60 students and mentoring four PhD students to
graduation.

In all, 2022 represents a year of innovation and making precision medicine a reality. We extend our
appreciation to all who remained focused on helping us deliver on this mission, not just for the good
of our patients and their families, but for the benefit of future generations.

Editor-in-Chief Managing Editor
Dr. Khalid A. Fakhro Noor Faisal
Chief Research Officer Manager - Research Outcomes
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CONTENTS 2022

Research Branch, 2022
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Vernieri C, Fuca G, Ligorio F, Huber V, Vingiani A, lannelli F, Raimondi A, Rinchai D, Frigé G, Belfiore
A, Lalli L, Chiodoni C, Cancila V, Zanardi F, Ajazi A, Cortellino S, Vallacchi V, Squarcina P, Cova A,
Pesce S, Frati P, Mall R, Corsetto PA, Rizzo AM, Ferraris C, Folli S, Garassino MC, Capri G, Bianchi
G, Colombo MP, Minucci S, Foiani M, Longo VD, Apolone G, Torri V, Pruneri G, Bedognetti D, Ri-
voltini L, de Braud F. Fasting-Mimicking Diet Is Safe and Reshapes Metabolism and Antitumor
Immunity in Patients with Cancer. Cancer Discov. 2022 Jan;12(1):90-107.

Research 2

Doménech L, Willis J, Alemany-Navarro M, Morell M, Real E, Escaramis G, Bertolin S, Sanchez
Chinchilla D, Balcells S, Segalas C, Estivill X, Menchén JM, Gabaldén T, Alonso P, Rabionet R.
Changes in the stool and oropharyngeal microbiome in obsessive-compulsive disorder. Sci
Rep. 2022 Jan 27;12(1):1448.

Research 3

Abolhassani H, Landegren N, Bastard P, Materna M, Modaresi M, Du L, Aranda-Guillén M, Sardh F,
Zuo F, Zhang P, Marcotte H, Marr N, Khan T, Ata M, Al-Ali F, Pescarmona R, Belot A, Béziat V, Zhang
Q, Casanova JL, Kampe O, Zhang SY, Hammarstrom L, Pan-Hammarstrom Q. Inherited IFNAR1
Deficiency in a Child with Both Critical COVID-19 Pneumonia and Multisystem Inflammatory
Syndrome. J Clin Immunol. 2022 Apr;42(3):471-483.

Research 4
Umlai Ul, Bangarusamy DK, Estivill X, Jithesh PV. Genome sequencing data analysis for rare
disease gene discovery. Brief Bioinform. 2022 Jan 17;23(1): bbab363.

Research 5
Duale A, Singh P, AlKhodor S. Breast Milk: A Meal Worth Having. Front Nutr. 2022 Jan 26;8:800927.

Research 6

Mbarek H, Devadoss Gandhi G, Selvaraj S, Al-Muftah W, Badji R, Al-Sarraj Y, Saad C, Darwish D,
Alvi M, Fadl T, Yasin H, Alkuwari F, Razali R, Aamer W, Abbaszadeh F, Ahmed |, Mokrab Y, Suhre K,
Albagha O, Fakhro K, Badii R, Ismail Sl, Althani A; Qatar Genome Program Research Consortium.
510.

Research 7

Jithesh PV, Abuhaliga M, Syed N, Ahmed |, El Anbari M, Bastaki K, Sherif S, Umlai UK, Jan Z, Gan-
dhi G, Manickam C, Selvaraj S, George C, Bangarusamy D, Abdel-Latif R, Al-Shafai M, Tatari-Cal-
derone Z, Estivill X, Pirmohamed M; Qatar Genome Program Research Consortium. A population
study of clinically actionable genetic variation affecting drug response from the Middle East.
NPJ Genom Med. 2022 Feb 15;7(1):10.

Research 8



-®- Mubarak G, Zahir FR. Recent Major Transcriptomics and Epitranscriptomics Contributions
toward Personalized and Precision Medicine. J Pers Med. 2022 Feb 1;12(2):199

Research 9

-@- Lupsa N, Szegedi A, Gézsi A, Vuncs Z, Masszi T, Mikala G, Reményi P, Deola S, Lakshmanan AP,
Terranegra A, Buzas El, Pos Z. Decreased Plasma Level of Cytokeratin 20 (KRT20) Is Indicative
of the Emergence and Severity of Acute GvHD Irrespective to the Type of Organ Involvement.
Biomedicines. 2022 Feb 22;10(3):519

Research 10

-@®- Saad M, Mokrab Y, Halabi N, Shan J, Razali R, Kunji K, Syed N, Temanni R, Subramanian M, Cecca-
relli M; Qatar Genome Programme Research Consortium; Rafii Tabrizi A, Bedognetti D, Chouchane
L. Genetic predisposition to cancer across people of different ancestries in Qatar: a popula-
tion-based, cohort study. Lancet Oncol. 2022 Mar;23(3):341-352.

Research 11

-@- Huang SSY, Rinchai D, Toufig M, Kabeer BSA, Roelands J, Hendrickx W, Boughorbel S, Bedognetti
D, Van Panhuys N, Chaussabel D, Garand M. Transcriptomic profile investigations highlight a
putative role for NUDT16 in sepsis. J Cell Mol Med. 2022 Mar;26(5):1714-1721

Research 12

-@- Chawla S, Bukhari S, Afridi OM, Wang S, Yadav SK, Akbari H, Verma G, Nath K, Haris M, Bagley S,
Davatzikos C, Loevner LA, Mohan S. Metabolic and physiologic magnetic resonance imaging in
distinguishing true progression from pseudoprogression in patients with glioblastoma. NMR
Biomed. 2022 Jul;35(7):e4719

Research 13

-@®- Gebrayel P, Nicco C, Al Khodor S, Bilinski J, Caselli E, Comelli EM, Egert M, Giaroni C, Karpinski
TM, Loniewski I, Mulak A, Reygner J, Samczuk P, Serino M, Sikora M, Terranegra A, Ufnal M, Vil-
leger R, Pichon C, Konturek P, Edeas M. Microbiota medicine: towards clinical revolution. J
Transl Med. 2022 Mar 7;20(1):111

Research 14

-@®- Noyes MD, Harvey WT, Porubsky D, Sulovari A, Li R, Rose NR, Audano PA, Munson KM, Lewis AP,
Hoekzema K, Mantere T, Graves-Lindsay TA, Sanders AD, Goodwin S, Kramer M, Mokrab Y, Zody
MC, Hoischen A, Korbel JO, McCombie WR, Eichler EE. Familial long-read sequencing increas-
es yield of de novo mutations. Am J Hum Genet. 2022 Apr 7;109(4):631-646

Research 15

-@- Nisar S, Bhat AA, Masoodi T, Hashem S, Akhtar S, Ali TA, Amjad S, Chawla S, Bagga P, Frenneaux
MP, Reddy R, Fakhro K, Haris M. Genetics of glutamate and its receptors in autism spectrum
disorder. Mol Psychiatry. 2022 May;27(5):2380-2392.

Research 16

-@- Lone SN, Nisar S, Masoodi T, Singh M, Rizwan A, Hashem S, El-Rifai W, Bedognetti D, Batra SK,
Haris M, Bhat AA, Macha MA. Liquid biopsy: a step closer to transform diagnosis, prognosis
and future of cancer treatments. Mol Cancer. 2022 Mar 18;21(1):79.



-@- Research 17
Ruiz Tejada Segura ML, Abou Moussa E, Garabello E, Nakahara TS, Makhlouf M, Mathew LS, Wang
L, Valle F, Huang SSY, Mainland JD, Caselle M, Osella M, Lorenz S, Reisert J, Logan DW, Malnic
B, Scialdone A, Saraiva LR. A 3D transcriptomics atlas of the mouse nose sheds light on the
anatomical logic of smell. Cell Rep. 2022 Mar 22;38(12):110547

-@- Research 18
Elfatih A, Da’as Sl, Abdelrahman D, Mbarek H, Mohammed |, Hasan W, Fakhro KA; The Qatar Ge-
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tar genome participants reveals novel functional variants in LMNA and DSP. Hum Mol Genet.
2022 Aug 23;31(16):2796-2809

-@- Research 19
Kuttikrishnan S, Bhat AA, Mateo JM, Ahmad F, Alali FQ, El-Elimat T, Oberlies NH, Pearce CJ, Uddin
S. Anticancer activity of Neosetophomone B by targeting AKT/SKP2/MTH1 axis in leukemic
cells. Biochem Biophys Res Commun. 2022 Apr 23;601:59-64

-@- Research 20
Fadiga L, Lavrador M, Vicente N, Barros L, Gongalves Cl, Al-Naama A, Saraiva LR, Lemos MC. A
Novel FGFR1 Missense Mutation in a Portuguese Family with Congenital Hypogonadotropic
Hypogonadism. Int J Mol Sci. 2022 Apr 17;23(8):4423.

-@- Research 21
AbouHashem N, Al-Shafai K, Al-Shafai M. The genetic elucidation of monogenic obesity in the
Arab world: a systematic review. J Pediatr Endocrinol Metab. 2022 Apr 20;35(6):699-707.

-@- Research 22
Ali MZ, Farid A, Ahmad S, Muzammal M, Mohaini MA, Alsalman AJ, Al Hawaj MA, Alhashem YN,
Alsaleh AA, Aimusalami EM, Maryam M, Khan MA. In Silico Analysis Identified Putative Patho-
genic Missense nsSNPs in Human SLITRK1 Gene. Genes (Basel). 2022 Apr 11;13(4):672.

-@- Research 23
Muzammal M, Di Cerbo A, Aimusalami EM, Farid A, Khan MA, Ghazanfar S, Al Mohaini M, Alsalman
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hydrogenase Gene Mutations and Their Biological Impact on Disease Etiology. Genes (Basel).
2022 Apr 15;13(4):698.

-@- Research 24
Lakshmanan AP, Al Zaidan S, Bangarusamy DK, Al-Shamari S, Elhag W, Terranegra A. Increased
Relative Abundance of Ruminoccocus Is Associated With Reduced Cardiovascular Risk in
an Obese Population. Front Nutr. 2022 Apr 28;9:849005.

-@- Research 25
Mehraj U, Alshehri B, Khan AA, Bhat AA, Bagga P, Wani NA, Mir MA. Expression Pattern and
Prognostic Significance of Chemokines in Breast cancer: An Integrated Bioinformatics Anal-
ysis. Clin Breast Cancer. 2022 Aug;22(6):567-578.



-@®- Research 26
Alsamman AM, Almabrazi H, Zayed H. Whole-Genome Sequencing of 100 Genomes ldentifies
a Distinctive Genetic Susceptibility Profile of Qatari Patients with Hypertension. J Pers Med.
2022 Apr 29;12(5):722.

-@®- Research 27
Ameen Al-Aghbar M, Augustine T, Espino Guarch M, El Nahas R, Missous G, van Panhuys N. Den-
dritic cell activation and screening for key molecular signatures required for the induction of
allergic responses. Qatar Med J. 2022 Apr 18;2022(2):15.

-@- Research 28

Catak MC, Akcam B, Bilgic Eltan S, Babayeva R, Karakus IS, Akgun G, Baser D, Bulutoglu A, Bay-
ram F, Kasap N, Kiykim A, Hancioglu G, Kokcu Karadag SI, Kendir Demirkol Y, Ozen S, Cekic S,
Ozcan D, Edeer Karaca N, Sasihuseyinoglu AS, Cansever M, Ozek Yucel E, Tamay Z, Altintas DU,
Aydogmus C, Celmeli F, Cokugras H, Gulez N, Genel F, Metin A, Guner SN, Kutukculer N, Keles S,
Reisli I, Kilic SS, Yildiran A, Karakoc-Aydiner E, Lo B, Ozen A, Baris S. Comparing the levels of
CTLA-4-dependent biological defects in patients with LRBA deficiency and CTLA-4 insuffi-
ciency. Allergy. 2022 Oct;77(10):3108-3123.

-@- Research 29
Sharma T, Gupta A, Chauhan R, Bhat AA, Nisar S, Hashem S, Akhtar S, Ahmad A, Haris M, Singh M,
Uddin S. Cross-talk between the microbiome and chronic inflammation in esophageal cancer:
potential driver of oncogenesis. Cancer Metastasis Rev. 2022 Jun;41(2):281-299.

-@- Research 30
Lee EJ, Saraiva LR, Hanchate NK, Ye X, Asher G, Ho J, Buck LB. Odor blocking of stress hor-
mone responses. Sci Rep. 2022 May 24;12(1):8773.

-@®- Research 31
Al-Farsi H, Al-Azwani |, Malek JA, Chouchane L, Rafii A, Halabi NM. Discovery of new therapeutic
targets in ovarian cancer through identifying significantly non-mutated genes. J Transl Med.
2022 May 26;20(1):244.

-@- Research 32
Ali Moussa HY, Manaph N, Ali G, Maacha S, Shin KC, Ltaief SM, Gupta V, Tong Y, Ponraj J, Sal-
loum-Asfar S, Mansour S, Al-Shaban FA, Kim HG, Stanton LW, Grivel JC, Abdulla SA, Al-Shammari
AR, Park Y. Single Extracellular Vesicle Analysis Using Flow Cytometry for Neurological Dis-
order Biomarkers. Front Integr Neurosci. 2022 May 17;16:879832.

-@- Research 33

Walker K, Kalra D, Lowdon R, Chen G, Molik D, Soto DC, Dabbaghie F, Khleifat AA, Mahmoud M,
Paulin LF, Raza MS, Pfeifer SP, Agustinho DP, Aliyev E, Avdeyev P, Barrozo ER, Behera S, Bill-
ingsley K, Chong LC, Choubey D, De Coster W, Fu Y, Gener AR, Hefferon T, Henke DM, Hbps W,
[llarionova A, Jochum MD, Jose M, Kesharwani RK, Kolora SRR, Kubica J, Lakra P, Lattimer D, Liew
CS, LoBW, Lo C, Létter A, Majidian S, Mendem SK, Mondal R, Ohmiya H, Parvin N, Peralta C, Poon
CL, Prabhakaran R, Saitou M, Sammi A, Sanio P, Sapoval N, Syed N, Treangen T, Wang G, Xu T,
Yang J, Zhang S, Zhou W, Sedlazeck FJ, Busby B. The third international hackathon for applying
insights into large-scale genomic composition to use cases in a wide range of organisms.
F1000Res. 2022 May 16;11:530.



-@- Research 34
Augustine T, Al-Aghbar MA, Al-Kowari M, Espino-Guarch M, van Panhuys N. Asthma and the Miss-
ing Heritability Problem: Necessity for Multiomics Approaches in Determining Accurate Risk
Profiles. Front Immunol. 2022 May 25;13:822324.

-@®- Research 35
Augustine T, Kumar M, Al Khodor S, van Panhuys N. Microbial Dysbiosis Tunes the Immune Re-
sponse Towards Allergic Disease Outcomes. Clin Rev Allergy Immunol. 2022 Jun 1. doi: 10.1007/
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-@- Research 36
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naling pathways by natural products: Exploring promising anti-cancer agents. Biomed Phar-
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-@®- Research 37
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Garcia-Espitia M, Chavez-Carbajal A, Nirmalkar K, Garcia-Mena J. A high-throughput DNA se-
quencing study of fecal bacteria of seven Mexican horse breeds. Arch Microbiol. 2022 Jun
10;204(7):382.
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-@- Research 39
Gabriel M, Bollensdorff C, Raynaud CM. Surface Modification of Polytetrafluoroethylene and
Polycaprolactone Promoting Cell-Selective Adhesion and Growth of Valvular Interstitial Cells.
J Funct Biomater. 2022 Jun 1;13(2):70.

-@- Research 40
ChenL, Lu H, Peng D, Cao LL, Ballout F, Srirmajayam K, Chen Z, Bhat A, Wang TC, Capobianco A,
Que J, McDonald OG, Zaika A, Zhang S, EI-Rifai W. Activation of NOTCH signaling via DLL1 is
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2023 Mar;72(3):421-432.

-@®- Research 41
Kumar M, Saadaoui M, Al Khodor S. Infections and Pregnancy: Effects on Maternal and Child
Health. Front Cell Infect Microbiol. 2022 Jun 8;12:873253.
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Diboun I, Wani S, Ralston SH, Albagha OME. Epigenetic DNA Methylation Signatures Associ-
ated With the Severity of Paget’s Disease of Bone. Front Cell Dev Biol. 2022 Jun 13;10:903612.
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Research 46

Kuttikrishnan S, Masoodi T, Sher G, Bhat AA, Patil K, ElI-Elimat T, Oberlies NH, Pearce CJ, Haris M,
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Research 48

Hong J, Maacha S, Pidkovka N, Bates A, Salaria SN, Washington MK, Belkhiri A. AXL Promotes
Metformin-Induced Apoptosis Through Mediation of Autophagy by Activating ROS-AMPK-
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— In tumor-bearing mice, cyclic fasting or fasting-mimicking diets (FMD) enhance

the activity of antineoplastic treatments by modulating systemic metabolism and
boosting antitumor immunity. Here we conducted a clinical trial to investigate the safety and biologi-
cal effects of cyclic, five-day FMD in combination with standard antitumor therapies. In 101 patients,
the FMD was safe, feasible, and resulted in a consistent decrease of blood glucose and growth factor
concentration, thus recapitulating metabolic changes that mediate fasting/FMD anticancer effects
in preclinical experiments. Integrated transcriptomic and deep-phenotyping analyses revealed that
FMD profoundly reshapes anticancer immunity by inducing the contraction of peripheral blood immu-
nosuppressive myeloid and regulatory T-cell compartments, paralleled by enhanced intratumor Th1/
cytotoxic responses and an enrichment of IFNy and other immune signatures associated with better
clinical outcomes in patients with cancer. Our findings lay the foundations for phase II/Ill clinical trials
aimed at investigating FMD antitumor efficacy in combination with standard antineoplastic treatments.

SIGNIFICANCE: Cyclic FMD is well tolerated and causes remarkable systemic metabolic changes in
patients with different tumor types and treated with concomitant antitumor therapies. In addition,
the FMD reshapes systemic and intratumor immunity, finally activating several antitumor immune pro-

grams. Phase II/Ill clinical trials are needed to investigate FMD antitumor activity/efficacy.

INTRODUCTION

In tumor-bearing mice, cyclic fasting or calorie-restricted,
low-carbohydrate, low-protein diets, collectively referred to
as fasting-mimicking diets (FMD), have convincingly demon-
strated additive or synergistic antitumor activity in combina-
tion with cytotoxic chemotherapy (ChT), immunotherapy, or
endocrine therapies (1-6). These anticancer effects are mostly
mediated by fasting/FMD-induced reduction of blood glu-
cose, insulin, and insulin-like growth factor 1 (IGF1) concen-
tration, which results in the inhibition of anabolic processes
that sustain unrestrained growth/proliferation and the repair
of chemotherapy-induced genotoxic and proteotoxic effects
in cancer cells (2, 6). More recently, fasting and FMD were
shown to boost tumor infiltration by CD8* T cells—the effec-
tors of antitumor immune responses—and to reduce immu-
nosuppressive regulatory T cells (Treg) in syngeneic mouse
models (3, 5).
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On the basis of this preclinical evidence, clinical trials have
been initiated to investigate the feasibility and antitumor
activity of cyclic FMD in combination with standard antitu-
mor therapies in different clinical contexts (NCT03709147,
NCT04248998, NCT03700437). The only study whose results
have been reported so far is the phase II trial “DIRECT”
(NCT02126449), which was prematurely interrupted because
of poor patient compliance with the proposed FMD regimen
and because the FMD failed to reduce ChT-induced adverse
events (7).

Here we report on the final results of a first-in-human
clinical trial (NCT03340935) that investigated the safety,
feasibility, and metabolic and immunomodulatory effects of
a severely calorie-restricted, five-day FMD regimen in patients
with cancer. We also report on results of an interim analysis
in which we investigated FMD-induced systemic and intra-
tumor immune responses in 22 patients with breast cancer
enrolled in the ongoing DigesT trial (NCT03454282).
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Changes in the stool
and oropharyngeal microbiome
In obsessive-compulsive disorder
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Although the etiology of obsessive—compulsive disorder (OCD) is largely unknown, it is accepted
that OCD is a complex disorder. There is a known bi-directional interaction between the gut
microbiome and brain activity. Several authors have reported associations between changes in gut
microbiota and neuropsychiatric disorders, including depression or autism. Furthermore, a pediatric-
onset neuropsychiatric OCD-related syndrome occurs after streptococcal infection, which might
indicate that exposure to certain microbes could be involved in OCD susceptibility. However, only
one study has investigated the microbiome of OCD patients to date. We performed 16S ribosomal
RNA gene-based metagenomic sequencing to analyze the stool and oropharyngeal microbiome
composition of 32 OCD cases and 32 age and gender matched controls. We estimated different o-
and B-diversity measures and performed LEfSe and Wilcoxon tests to assess differences in bacterial
distribution. OCD stool samples showed a trend towards lower bacterial a-diversity, as well as an
increase of the relative abundance of Rikenellaceae, particularly of the genus Alistipes, and lower
relative abundance of Prevotellaceae, and two genera within the Lachnospiraceae: Agathobacer and
Coprococcus. However, we did not observe a different Bacteroidetes to Firmicutes ratio between
OCD cases and controls. Analysis of the oropharyngeal microbiome composition showed a lower
Fusobacteria to Actinobacteria ratio in OCD cases. In conclusion, we observed an imbalance in the
gut and oropharyngeal microbiomes of OCD cases, including, in stool, an increase of bacteria from
the Rikenellaceae family, associated with gut inflammation, and a decrease of bacteria from the
Coprococcus genus, associated with DOPAC synthesis.

Obsessive-compulsive disorder (OCD) is a neuropsychiatric disorder characterized by intrusive and unwanted
thoughts (termed obsessions) and repetitive behaviors or mental acts (called compulsions) that are performed
to partially relieve the anxiety or distress caused by the obsessions. The etiology of OCD is largely unknown,
although it likely involves a combination of genetic, neurobiological and environmental factors or events.
Genetic association studies, including genome-wide association analysis and a multispecies approach integrating
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Abstract

Background Inborn errors of immunity (IEI) and autoantibodies to type I interferons (IFNs) underlie critical COVID-19
pneumonia in at least 15% of the patients, while the causes of multisystem inflammatory syndrome in children (MIS-C)
remain elusive.

Objectives To detect causal genetic variants in very rare cases with concomitant critical COVID-19 pneumonia and MIS-C.
Methods Whole exome sequencing was performed, and the impact of candidate gene variants was investigated. Plasma levels
of cytokines, specific antibodies against the virus, and autoantibodies against type I IFNs were also measured.

Results We report a 3-year-old child who died on day 56 of SARS-CoV-2 infection with an unusual clinical presentation,
combining both critical COVID-19 pneumonia and MIS-C. We identified a large, homozygous loss-of-function deletion in
IFNARI, underlying autosomal recessive IFNAR1 deficiency.

Conclusions Our findings confirm that impaired type I IFN immunity can underlie critical COVID-19 pneumonia, while
suggesting that it can also unexpectedly underlie concomitant MIS-C. Our report further raises the possibility that inherited
or acquired dysregulation of type I IFN immunity might contribute to MIS-C in other patients.

Keywords COVID-19 - critical pneumonia - multisystem inflammatory syndrome in children (MIS-C) - inborn errors of
immunity (IEI) - primary immunodeficiency (PID) - IFNAR1

Introduction

Severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) infection is asymptomatic or mild, i.e., restricted to
the upper respiratory tract in about 70% of the cases [1, 2].
Moderate, non-hypoxemic pneumonia is seen in about 20%

Article summary line: Autosomal recessive IFNARI deficiency
due to a large deletion in IJFNARI was identified in a 3-year-

old female child who suffered from both critical COVID-19
pneumonia and MIS-C. Type I IFN signaling can be redundant
in host defense against some common viruses, but defects in this
pathway may also underlie life-threatening viral infections and
associated complications.

P4 Qiang Pan-Hammarstrom
giang.pan-hammarstrom @ki.se

Extended author information available on the last page of the article

of the cases. More severe complications associated with the
SARS-CoV-2 infection include severe pneumonia (about
10%), which can evolve into critical pneumonia, i.e., acute
respiratory distress syndrome (ARDS, about 3%). Globally,
the infection fatality rate is around 1%, but the risk of death
doubles every 5 years from childhood onward, ranging from
0.001% at age 5 years to 10% at age 85 years [3, 4]. Autoso-
mal recessive deficiency of IFNAR1 or IRF7 has been found
in four unrelated adults with critical COVID-19 pneumonia
[5]. A new patient with autosomal recessive IFNARI1 defi-
ciency and critical COVID-19 has been recently reported
[6], and a patient with TBK1 deficiency also has been iden-
tified [7]. These and other inborn errors of type I interferon
(IFN) immunity had previously been reported in patients
with other natural viral infections as well as in patients
with live-attenuated vaccine-related viral infections [8—15].
Together with the occurrence of autoantibodies (auto-Abs)

@ Springer
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Genome sequencing data analysis
for rare disease gene discovery
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Abstract

Rare diseases occur in a smaller proportion of the general population, which is variedly defined as less than 200 000
individuals (US) or in less than 1 in 2000 individuals (Europe). Although rare, they collectively make up to approximately
7000 different disorders, with majority having a genetic origin, and affect roughly 300 million people globally. Most of the
patients and their families undergo a long and frustrating diagnostic odyssey. However, advances in the field of genomics
have started to facilitate the process of diagnosis, though it is hindered by the difficulty in genome data analysis and
interpretation. A major impediment in diagnosis is in the understanding of the diverse approaches, tools and datasets
available for variant prioritization, the most important step in the analysis of millions of variants to select a few potential
variants. Here we present a review of the latest methodological developments and spectrum of tools available for rare
disease genetic variant discovery and recommend appropriate data interpretation methods for variant prioritization. We
have categorized the resources based on various steps of the variant interpretation workflow, starting from data processing,
variant calling, annotation, filtration and finally prioritization, with a special emphasis on the last two steps. The methods
discussed here pertain to elucidating the genetic basis of disease in individual patient cases via trio- or family-based
analysis of the genome data. We advocate the use of a combination of tools and datasets and to follow multiple iterative
approaches to elucidate the potential causative variant.

Key words: rare diseases; whole genome sequencing; variant interpretation; variant prioritization; next-generation
sequencing; trio-analysis; bioinformatics tools; variant annotation; variant filtration; variant analysis
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Breast Milk: A Meal Worth Having

Anoud Duale", Parul Singh'?" and Souhaila Al Khodor ™

" Division of Maternal and Child Health, Department of Translational Medicine, Research Branch, Sidra Medicine, Doha,
Qatar, 2 College of Health and Life Sciences, Hamad Bin Khalifa University, Ar-Rayyan, Qatar

A mother is gifted with breast milk, the natural source of nutrition for her infant. In
addition to the wealth of macro and micro-nutrients, human milk also contains many
microorganisms, few of which originate from the mother, while others are acquired
from the mouth of the infant and the surroundings. Among these microbes, the
most commonly residing bacteria are Staphylococci, Streptococci, Lactobacilli and
Bifidobacteria. These microorganisms initiate and help the development of the milk
microbiota as well as the microbiota of the gastrointestinal tract in infants, and contribute
to developing immune regulatory factors such as cytokines, growth factors, lactoferrin
among others. These factors play an important role in reducing the risk of developing
chronic diseases like type 2 diabetes, asthma and others later in life. In this review, we
will summarize the known benefits of breastfeeding and highlight the role of the breast
milk microbiota and its cross-talk with the immune system in breastfed babies during the
early years of life.

Keywords: breastfeeding, microbiota, delivery, chronic diseases, immune system

INTRODUCTION

Breast milk (BM) is the normative source of nutrition for infants in the first six months of life
(1). It is considered an essential source of nutrients containing water (87%), fat (3.8%), proteins
(1.0%), and lactose (7%), with both lactose and fat providing 40 and 50% of the total energy received
from milk (2). BM also contains immune cells, microRNAs, hormones and bioactive compounds
with anti-inflammatory, anti-infective properties (3). These include cytokines, chemokines,
immunoglobulins, hormones, growth factors, oligosaccharides and antimicrobial peptides such
as bacteriocin and lactoferrin (4). Studies have shown that the composition of BM varies
depending on maternal and environmental factors, and is tailored to the baby’s complex nutritional
requirements (5).

Our understanding of the origin of milk microbiota and its role in seeding the infant’s gut is
still in its infancy and needs further research (6). The delivery mode appears to be an important
factor in the development of the infant’s gut microbiota (7, 8). Babies born via Caesarian section (C-
section) are colonized by microbial communities similar to their mothers’ skin microbiota, opposed
to the vaginally-delivered babies whose microbiota is closer to their mothers’ vaginal microbes (9).
Furthermore, it is known that the rupture of the membranes during labor contributes to the early
microbial seeding of the newborn (10). This transfer of microbes from the mother to her baby,
during delivery, is like a “good starter kit” that will help expand the infant’s microbiota.

Studies have shown that breastfed infants have higher levels of Bifidobacterium species in
their gut, which has been attributed to the human milk oligosaccharides (HMOs) known to
preferentially feed this bacterium (11, 12). This is in contrast to the formula-fed infants where
the gut is inhabited by Bacteroides, Firmicutes, Eubacterium and Veillonella (13). When solid
food is supplemented after 6 months of age and BM is no longer considered the major source
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Despite recent biomedical breakthroughs and large genomic studies growing mo-

derrepresented in the human genome variation databases. Here we describe insights
from Phase 1 of the Qatar Genome Program with whole genome sequenced 6047
individuals from Qatar. We identified more than 88 million variants of which 24
million are novel and 23 million are singletons. Consistent with the high con-
sanguinity and founder effects in the region, we found that several rare deleterious
variants were more common in the Qatari population while others seem to
provide protection against diseases and have shaped the genetic architecture of
adaptive phenotypes. These results highlight the value of our data as a resource to
advance genetic studies in the Arab and neighboring Middle Eastern populations and
will significantly boost the current efforts to improve our understanding of global

patterns of human variations, human history, and genetic contributions to health and

diseases in diverse populations.

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.
© 2022 The Authors. Human Mutation published by Wiley Periodicals LLC
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A population study of clinically actionable genetic variation
affecting drug response from the Middle East

Puthen Veettil Jithesh
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Clinical implementation of pharmacogenomics will help in personalizing drug prescriptions and alleviate the personal and financial
burden due to inefficacy and adverse reactions to drugs. However, such implementation is lagging in many parts of the world,
including the Middle East, mainly due to the lack of data on the distribution of actionable pharmacogenomic variation in these
ethnicities. We analyzed 6,045 whole genomes from the Qatari population for the distribution of allele frequencies of 2,629 variants
in 1,026 genes known to affect 559 drugs or classes of drugs. We also performed a focused analysis of genotypes or diplotypes of
15 genes affecting 46 drugs, which have guidelines for clinical implementation and predicted their phenotypic impact. The allele
frequencies of 1,320 variants in 703 genes affecting 299 drugs or class of drugs were significantly different between the Qatari
population and other world populations. On average, Qataris carry 3.6 actionable genotypes/diplotypes, affecting 13 drugs with
guidelines for clinical implementation, and 99.5% of the individuals had at least one clinically actionable genotype/diplotype.
Increased risk of simvastatin-induced myopathy could be predicted in ~32% of Qataris from the diplotypes of SLCO1B1, which is
higher compared to many other populations, while fewer Qataris may need tacrolimus dosage adjustments for achieving
immunosuppression based on the CYP3A5 diplotypes compared to other world populations. Distinct distribution of actionable
pharmacogenomic variation was also observed among the Qatari subpopulations. Our comprehensive study of the distribution of
actionable genetic variation affecting drugs in a Middle Eastern population has potential implications for preemptive
pharmacogenomic implementation in the region and beyond.

npj Genomic Medicine (2022)7:10; https://doi.org/10.1038/s41525-022-00281-5

INTRODUCTION

Genetic variation plays an important role in the inter-individual
differences in response to medications, and pharmacogenomic
(PGx) testing has the potential to provide an informed decision on
the appropriate choice and dosage of medications'. The current
progress in next-generation sequencing (NGS) technologies
provides several avenues for PGx profiling. Although many studies
have promoted exome sequencing or targeted NGS panels
for PGx testing at population scale?, the benefits of these
approaches are mostly limited by their inability to sequence the
non-coding regions®. Whole-genome sequencing (WGS) can
overcome this limitation and hence provide the most compre-
hensive sequencing approach for more accurate PGx profiling®.
Furthermore, WGS provides more accurate PGx profiling through
the ability to identify potential rare variants/private mutations that
may affect drug disposition and response.

Resources such as the PharmVar®’ and Pharmacogenomics
KnowledgeBase (PharmGKB)® and guidelines produced by the
Clinical Pharmacogenetic Implementation Consortium (CPIC)®
and the Dutch Pharmacogenetics Working Group (DPWG)'° are
helping in the clinical implementation of pharmacogenomic
testing for a select number of drug-gene combinations with a
high level evidence. However, prioritization and implementa-
tion of drug-gene combinations for clinical testing in different

ethnic populations require the knowledge of the distribution of
genetic variants affecting the drugs and prescription patterns
in that population''='3. In addition, guidelines developed by
CPIC and DPWG primarily focus on common variants, and a
WGS approach would help in the identification of novel
variants in the population of interest that are currently not
covered by CPIC or DPWG. Although pharmacogenomic
screening is established in many medical institutions in the
US and Europe'*'?, such implementation is lagging in many
other parts of the world, including the Middle East, due to the
lack of such data'®.

Here we present the first comprehensive characterization of
clinically actionable genotypes and diplotypes and their
predicted phenotypic effect on efficacy, dosing and the risk of
adverse events for several medications with CPIC clinical
implementation guidelines in the Qatari population from the
analysis of 6045 whole genomes. We also compared the
distribution of these frequencies with that of other world
populations represented in the 1000 genomes dataset to
understand the similarities and distinctiveness of the Qatari
population in their predicted response to these medications. As
far as we are aware, this is the first such comprehensive study in
any Middle Eastern population, with potential implications for
pre-emptive pharmacogenomic implementation in the region
and beyond.
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Abstract: With the advent of genome-wide screening methods—beginning with microarray technolo-
gies and moving onto next generation sequencing methods—the era of precision and personalized
medicine was born. Genomics led the way, and its contributions are well recognized. However,
“other-omics” fields have rapidly emerged and are becoming as important toward defining disease
causes and exploring therapeutic benefits. In this review, we focus on the impacts of transcriptomics,
and its extension—epitranscriptomics—on personalized and precision medicine efforts. There has
been an explosion of transcriptomic studies particularly in the last decade, along with a growing
number of recent epitranscriptomic studies in several disease areas. Here, we summarize and
overview major efforts for cancer, cardiovascular disease, and neurodevelopmental disorders (in-
cluding autism spectrum disorder and intellectual disability) for transcriptomics/epitranscriptomics
in precision and personalized medicine. We show that leading advances are being made in both
diagnostics, and in investigative and landscaping disease pathophysiological studies. As transcrip-
tomics/epitranscriptomics screens become more widespread, it is certain that they will yield vital
and transformative precision and personalized medicine contributions in ways that will significantly
further genomics gains.

Keywords: cardiovascular disease;
neurodevelopmental disorders; intellectual disability; autism spectrum disorder; transcriptomics;

precision medicine; personalized medicine; cancer;

epitranscriptomics

1. Introduction

Since microarray technology heralded the advent of the third era in medical diagnos-
tics in the early “noughties”, clinical medical genetics has focused on genome-wide screens
rather than targeted approaches. Shortly after chromosomal microarray analysis (CMA)
was accepted and widely adopted as a first-tier diagnostic test in medical genetics [1],
next generation sequencing (NGS) technologies exploded onto the scene. Indeed, the past
decade has seen an acceleration in the development and implementation of a plethora of
NGS based genomics screens that are ever-decreasing in cost, ever-increasing in diagnostic
and clinical utility, and therefore, unsurprisingly, undergoing rapid expansion in utilization
by diagnostic laboratories. The most common NGS screens involve interrogating the DNA
sequence of the protein coding portion of the genome, termed whole exome sequencing
(WES), followed by interrogating the entire whole genome, termed whole genome sequenc-
ing (WGS). These techniques and their reach in medical diagnostics have been extensively
reported on and reviewed [2-8].

The latter half of the past decade, however, has given us a wide range of NGS-based
screening methods other than WES and WGS. The variety and frequency of publication
on the plethora of such “omics” approaches admittedly have even caused amusement
as scientists and health care providers grapple to keep abreast of them. Indeed, tropes
such as “other-omics” or “everything-omics” have commanded some popularity in var-
ious media [9]. Nevertheless, some of these “other-omics” have come into their own as
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Abstract: Accurate risk prediction of acute graft versus host disease (aGvHD) is currently an unmet
clinical need. This study sought to analyze whether three plasma proteins expressed in a largely skin-
and gut-restricted manner would be affected by the development of acute cutaneous and gastroin-
testinal aGvHD. The diagnostic sensitivity, specificity, and prognostic value of plasma cytokeratin-15
(KRT15) cytokeratin-20 (KRT20), and occludin (OCLN) were evaluated in a discovery and a validation
cohort using ELISA in comparison with elafin (PI3) and regenerating family member 3 alpha (REG3A),
two established markers of skin- and gut aGvHD. The discovery cohort (1 = 39) revealed that at
the time of diagnosis, plasma KRT20 showed a progressive decrease from unaffected individuals
to patients with single-, and patients with multi-organ aGvHD. KRT20 was affected by cutaneous
(p = 0.0263) and gastrointestinal aGvHD (p = 0.0242) independently and in an additive manner. Sen-
sitivity and specificity of KRT20 for aGvHD involving both target organs (AUC = 0.852) were compara-
ble to that of PI3 for skin-aGvHD (AUC = 0.708) or that of REG3A for gut-aGvHD
(AUC = 0.855). Patient follow-up in the validation cohort (1 = 67) corroborated these observations
(p <0.001), and linked low KRT20 to grade 2+ disease (p < 0.001), but failed to confirm low KRT20
as an independent risk factor. These data established a link between low plasma KRT20 levels and
moderate to severe aGvHD involving multiple target organs.

Keywords: acute graft versus host disease; aGvHD; biomarker; cytokeratin 20; KRT20; K20

1. Introduction

Despite significant advances in prophylaxis and therapy, acute graft versus host
disease (aGvHD) remains one of the most common and life-threatening complications of
allogeneic hematopoietic stem cell transplantation (aHSCT) [1]. Acute GvHD develops on
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Genetic predisposition to cancer across people of different
ancestries in Qatar: a population-based, cohort study

Mohamad Saad*, Younes Mokrab*, Najeeb Halabi*, Jingxuan Shan, Rozaimi Razali, Khalid Kunji, Najeeb Syed, Ramzi Temanni,
Murugan Subramanian, Michele Ceccarelli, Qatar Genome Programme Research Consortium?t, Arash Rafii Tabrizi, Davide Bedognetti,
Lotfi Chouchane

Summary

Background Disparities in the genetic risk of cancer among various ancestry groups and populations remain poorly
defined. This challenge is even more acute for Middle Eastern populations, where the paucity of genomic data could
affect the clinical potential of cancer genetic risk profiling. We used data from the phase 1 cohort of the Qatar Genome
Programme to investigate genetic variation in cancer-susceptibility genes in the Qatari population.

Methods The Qatar Genome Programme generated high-coverage genome sequencing on DNA samples collected
from 6142 native Qataris, stratified into six distinct ancestry groups: general Arab, Persian, Arabian Peninsula,
Admixture Arab, African, and South Asian. In this population-based, cohort study, we evaluated the performance of
polygenic risk scores for the most common cancers in Qatar (breast, prostate, and colorectal cancers). Polygenic risk
scores were trained in The Cancer Genome Atlas (TCGA) dataset, and their distributions were subsequently applied
to the six different genetic ancestry groups of the Qatari population. Rare deleterious variants within 1218 cancer
susceptibility genes were analysed, and their clinical pathogenicity was assessed by ClinVar and the CharGer
computational tools.

Findings The cohort included in this study was recruited by the Qatar Biobank between Dec 11, 2012, and June 9, 2016.
The initial dataset comprised 6218 cohort participants, and whole genome sequencing quality control filtering led to
a final dataset of 6142 samples. Polygenic risk score analyses of the most common cancers in Qatar showed significant
differences between the six ancestry groups (p<0-0001). Qataris with Arabian Peninsula ancestry showed the lowest
polygenic risk score mean for colorectal cancer (-0-41), and those of African ancestry showed the highest average for
prostate cancer (0-85). Cancer-gene rare variant analysis identified 76 Qataris (1-2% of 6142 individuals in the Qatar
Genome Programme cohort) carrying ClinVar pathogenic or likely pathogenic variants in clinically actionable cancer
genes. Variant analysis using CharGer identified 195 individuals carriers (3-17% of the cohort). Breast cancer
pathogenic variants were over-represented in Qataris of Persian origin (22 [56-4%] of 39 BRCA1/BRCA2 variant
carriers) and completely absent in those of Arabian Peninsula origin.

Interpretation We observed a high degree of heterogeneity for cancer predisposition genes and polygenic risk scores
across ancestries in this population from Qatar. Stratification systems could be considered for the implementation of
national cancer preventive medicine programmes.

Funding Qatar Foundation.

Copyright © 2022 Elsevier Ltd. All rights reserved.

Introduction population structure of Arabs might result in the

The risk of developing cancer varies according to race,
ethnicity, or ancestry.! Countries in the Middle East have
been experiencing an alarming increase in cancer rates in
the past decade.? In Qatar, cancer is the nation’s second
most prevalent non-communicable disease, and the
prevalence is projected to increase because of a combi-
nation of ageing and population growth.’ Numerous
disease-associated gene variants, including those related
to cancer, show substantial diversity in ancestral and
derived allele frequencies among different populations.
However, disparities in the genetic risk of cancer between
ancestry groups remain poorly defined. To our knowledge,
Arabian populations, despite their diversity, have not been
included in international genome or cancer consortia. The

www.thelancet.com/oncology Vol 23 March 2022

emergence of founder variants that could influence the
development or progression of cancer.’

Next-generation DNA sequencing is increasingly
being considered as a core component of precision
medicine because of its rapid developments and because
of the potential of whole genome and exome sequencing
in predicting genetic predisposition to many diseases.’
As decreasing costs make next-generation sequencing
increasingly affordable, the search for germline
variations in cancer susceptibility genes will move from
single-gene approaches to genome-wide analyses.
Consequently, the targeted population will expand from
at-risk individuals of families with cancer to individuals
from the general population.

Downloaded for Anonymous User (n/a) at Sidra Medicine from ClinicalKey.com by Elsevier on February 23, 2023.
For personal use only. No other uses without permission. Copyright ©2023. Elsevier Inc. All rights reserved.
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Transcriptomic profile investigations highlight a putative role
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Abstract
Sepsis is an aberrant systemic inflammatory response mediated by the acute activa-
tion of the innate immune system. Neutrophils are important contributors to the in-

3College of Health and Life Sciences, nate immune response that controls the infection, but harbour the risk of collateral

Hamad Bin Khalifa University, Doha, Qatar tissue damage such as thrombosis and organ dysfunction. A better understanding of
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is needed and can be initiated via transcriptomic profile investigations. To that point,
the growing repertoire of publicly accessible transcriptomic datasets serves as a valu-
able resource for discovering and/or assessing the robustness of biomarkers. We em-

ployed systematic literature mining, reductionist approach to gene expression profile
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and empirical in vitro work to highlight the role of a Nudix hydrolase family member,
NUDT16, in sepsis. The relevance and implication of the expression of NUDT16 under

septic conditions and the putative functional roles of this enzyme are discussed.

KEYWORDS
ADP-ribosylation, gene expression, mMRNA decapping, nudix hydrolase, nudix hydrolase 16
(NUDT16), reductionist approach, sepsis

1 | INTRODUCTION

hypotension. During sepsis, the innate immune system is activated
by the recognition of pathogen-derived molecules via receptors ex-

Sepsis is an aberrant systemic inflammatory response mediated
by the acute activation of the innate immune system.! The disease
currently affects 19 million patients worldwide, with the mortality
rate between 25% and 30%.2 Sepsis can clinically deteriorate into
shock with the appearance of organ dysfunction and refractory

pressed on a wide range of host cells. Receptor activation causes the
release of soluble inflammatory mediators, and microbicidal mole-
cules. Neutrophils are important contributors to the innate immune
response that controls infections but can also lead to considerable
collateral tissue damage,3 such as neutrophil extracellular traps

Abbreviations: ADP, adenosine diphosphate; DCP1, mRNA-decapping enzymes; GEO, Gene Expression Omnibus; GXB, Gene Expression Browser; IL-6, interleukin 6; LPS,
lipopolysaccharide; NETs, Neutrophil extracellular traps; PGN, peptidoglycan; TNF«, tumour necrosis factor alpha.
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Metabolic and physiologic magnetic resonance imaging in
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Abstract

Pseudoprogression (PsP) refers to treatment-related clinico-radiologic changes mimicking true
progression (TP) that occurs in patients with glioblastoma (GBM), predominantly within the
first 6 months after the completion of surgery and concurrent chemoradiation therapy (CCRT)
with temozolomide. Accurate differentiation of TP from PsP is essential for making informed
decisions on appropriate therapeutic intervention as well as for prognostication of these patients.
Conventional neuroimaging findings are often equivocal in distinguishing between TP and

PsP and present a considerable diagnostic dilemma to oncologists and radiologists. These
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Microbiota medicine: towards clinical
revolution
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Abstract

The human gastrointestinal tract is inhabited by the largest microbial community within the human body consist-

ing of trillions of microbes called gut microbiota. The normal flora is the site of many physiological functions such as
enhancing the host immunity, participating in the nutrient absorption and protecting the body against pathogenic
microorganisms. Numerous investigations showed a bidirectional interplay between gut microbiota and many organs
within the human body such as the intestines, the lungs, the brain, and the skin. Large body of evidence demon-
strated, more than a decade ago, that the gut microbial alteration is a key factor in the pathogenesis of many local
and systemic disorders. In this regard, a deep understanding of the mechanisms involved in the gut microbial sym-
biosis/dysbiosis is crucial for the clinical and health field. We review the most recent studies on the involvement of gut
microbiota in the pathogenesis of many diseases. We also elaborate the different strategies used to manipulate the
gut microbiota in the prevention and treatment of disorders. The future of medicine is strongly related to the quality
of our microbiota. Targeting microbiota dysbiosis will be a huge challenge.

Keywords: Dysbiosis, Built environment microbiome, Metabolites, miRNAs, Fecal microbiota transplant, Prebiotics,

Probiotics, Oral microbiota, Metabolic syndrome

Background

Microbial medicine has evolved thanks to the tremen-
dous improvement in the understanding of genom-
ics, metagenomics, and metabolomics in the recent
years. In light of these advances, modulation of the host
microbiome has been proposed as a potential treatment
or prophylaxis for many health disorders. In fact, the
human body harbors a huge array of microorganisms,
among which bacteria have a great role. Other microbes
also inhabit our bodies such as viruses, parasites, and
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fungi [1]. Together, these microbial communities form
the human microbiota found in many areas within the
human body, such as the skin, the upper airways, the
gut, and the genital tracts [2]. The gut saprophytic com-
mensal flora plays a fundamental role in the modulation
of several local functions including nutrient absorption
[3], the regulation of host immune system [4] and the
defense against pathogenic microorganisms [5]. The gut
microbiota is very diverse and its density changes along
the gastrointestinal tract. However, its diversity is easily
altered by different exo- and endogenous factors such as
drugs, diet, health status, hygiene and surrounding envi-
ronmental microorganisms [6]. Alterations in the symbi-
otic relationship between the microbiota and the enteric
microenvironment, comprising cells of the innate and
acquired immune system and enteric neurons, underlay

©The Author(s) 2022. 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://creativeco
mmons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.



ARTICLE

Familial long-read sequencing increases
yield of de novo mutations

Michelle D. Noyes,! William T. Harvey,! David Porubsky,! Arvis Sulovari,! Ruiyang Li,!

Nicholas R. Rose,! Peter A. Audano,! Katherine M. Munson,! Alexandra P. Lewis,! Kendra Hoekzema,!
Tuomo Mantere,23 Tina A. Graves-Lindsay,* Ashley D. Sanders,> Sara Goodwin,® Melissa Kramer,©®
Younes Mokrab,”.82 Michael C. Zody,'° Alexander Hoischen,2!! Jan O. Korbel,>

W. Richard McCombie,® and Evan E. Eichler!12.*

Summary

Studies of de novo mutation (DNM) have typically excluded some of the most repetitive and complex regions of the genome because
these regions cannot be unambiguously mapped with short-read sequencing data. To better understand the genome-wide pattern of
DNM, we generated long-read sequence data from an autism parent-child quad with an affected female where no pathogenic variant
had been discovered in short-read Illumina sequence data. We deeply sequenced all four individuals by using three sequencing platforms
(Illumina, Oxford Nanopore, and Pacific Biosciences) and three complementary technologies (Strand-seq, optical mapping, and 10X Ge-
nomics). Using long-read sequencing, we initially discovered and validated 171 DNMs across two children—a 20% increase in the num-
ber of de novo single-nucleotide variants (SNVs) and indels when compared to short-read callsets. The number of DNMs further increased
by 5% when considering a more complete human reference (T2T-CHM13) because of the recovery of events in regions absent from
GRCh38 (e.g., three DNMs in heterochromatic satellites). In total, we validated 195 de novo germline mutations and 23 potential
post-zygotic mosaic mutations across both children; the overall true substitution rate based on this integrated callset is at least
1.41 x 107® substitutions per nucleotide per generation. We also identified six de novo insertions and deletions in tandem repeats,
two of which represent structural variants. We demonstrate that long-read sequencing and assembly, especially when combined with
a more complete reference genome, increases the number of DNMs by >25% compared to previous studies, providing a more complete
catalog of DNM compared to short-read data alone.

cated in autism, and it is estimated that more than 30%
of all autism spectrum disorder (ASD) cases may arise as
a result of DNM in a protein-coding sequence or a de
novo SV.” These estimates are based almost solely on the

Introduction

De novo mutations (DNMs) are spontaneous germline mu-
tations that arise through a myriad of mechanisms, such as

replication error, DNA damage repair, and non-allelic ho-
mologous recombination. Different mechanisms give rise
to different types of mutations, the most common of
which are small single-base substitutions (single-nucleo-
tide variants [SNVs]) and insertions and deletions of a
small number of bases (indels); de novo SNVs and indels
have been reported at an average rate of approximately
70 DNMs per individual.' Other classes of mutation,
such as expansions of tandem repeats, have been esti-
mated to be very common as well (>50 events per individ-
ual) but are currently incompletely ascertained.” Larger
mutations, such as structural variants (SVs), which affect
more than 50 bp, are significantly rarer and have been
observed at a rate of approximately one in every six indi-
viduals.>® All three classes of mutations have been impli-

analysis of thousands of families via short-read whole-
genome sequencing (WGS) datasets. Because long-read
WGS methods have greatly increased sensitivity for
SVs and large indels as well as all variant classes in rep-
etitive loci,”” we expect de novo rates may have been sys-
tematically underestimated.

Mapping Illumina sequence data can successfully access
approximately 84% of the genome.'? Repetitive regions,
where the same 150 bp long read maps to multiple loca-
tions, are typically excluded, potentially underestimating
the true mutation rate.'" In addition, Illumina sequencing
is insensitive to large SVs where it is estimated that 75% of
events (especially insertions) are missed in callsets gener-
ated from short-read sequencing technology.® Previous
efforts to identify de novo variation with long-read
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Autism spectrum disorder (ASD) is a neurodevelopmental impairment characterized by deficits in social interaction skills, impaired
communication, and repetitive and restricted behaviors that are thought to be due to altered neurotransmission processes.

The amino acid glutamate is an essential excitatory neurotransmitter in the human brain that regulates cognitive functions such
as learning and memory, which are usually impaired in ASD. Over the last several years, increasing evidence from genetics,
neuroimaging, protein expression, and animal model studies supporting the notion of altered glutamate metabolism has

heightened the interest in evaluating glutamatergic dysfunction in ASD. Numerous pharmacological, behavioral, and imaging
studies have demonstrated the imbalance in excitatory and inhibitory neurotransmitters, thus revealing the involvement of the
glutamatergic system in ASD pathology. Here, we review the effects of genetic alterations on glutamate and its receptors in ASD
and the role of non-invasive imaging modalities in detecting these changes. We also highlight the potential therapeutic targets

associated with impaired glutamatergic pathways.

Molecular Psychiatry (2022) 27:2380-2392; https://doi.org/10.1038/5s41380-022-01506-w

INTRODUCTION

Autism spectrum disorder (ASD) comprises a broad range of
conditions, including social, verbal, and repetitive behaviors with
intellectual disability (ID). The cost of autism to society is increasing
worldwide and is now $126 billion per year in the USA, more than
three times the cost in 2006 [1]. Although the etiology of ASD is
largely unknown, a broad scientific consensus points to genetics
and environmental factors as predisposing characteristics in the
development of autistic features.

Evidence from genetic and molecular studies delineates the
impairment of synaptic function in ASD, with genes regulating
synaptic functions being altered or mutated in ASD [2].
Individuals with ASD show alterations in brain development;
however, the mechanism underlying the changes is unknown.
The onset of ASD symptoms coincides with the timing of
synapse formation and maturation, thus supporting the
involvement of synaptic connections and neuronal function in
ASD pathogenesis [3]. The arrested synaptic development in
autism has been confirmed in human and animal studies, which
found an abundance of thin, disrupted, and immature dendritic
spines in different forms of ASD. Genes regulating synaptic
structure and function are also highly mutated in ASD. The
disrupted synaptic function in ASD relates to higher-level
phenotypic changes as observed in other neurologic disorders
and may result in altered sensory processing, cognitive deficits,

hyperactivity, and seizures by affecting the balance between
excitatory and inhibitory neurotransmission [4].

The abrupt synaptic connectivity relates to the alterations in
glutamate receptor expression and function, subsequently modulat-
ing neuronal function [5]. The amino acid glutamate is the most
abundant excitatory neurotransmitter in vertebrates and plays a
significant role in neuronal development and cognition through its
receptors. Defects in glutamate signaling are implicated in autism,
but how such defects affect neuronal signal processing and cause
varied autistic phenotypes remains unknown [6]. This review article
describes how genetic changes affect glutamate and its receptors in
ASD and highlights the role of non-invasive imaging modalities in
detecting these changes.

Glutamate receptors
Glutamate is an important excitatory neurotransmitter in the
human brain. Glutamate receptors are implicated in various
cognitive and neuronal developmental processes such as learning,
memory formation, spine maturation, circuit development, and
synaptic plasticity [7]. They are categorized as either ionotropic
glutamate receptors (iGIuRs) or metabotropic glutamate receptors
(mGIluRs).

The iGIuRs are non-selective ion channels induced by
glutamate and usher synaptic transmissions throughout the
central nervous system [8]. These channels are subcategorized
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outcomes.

Over the past decade, invasive techniques for diagnosing and monitoring cancers are slowly being replaced by non-
invasive methods such as liquid biopsy. Liquid biopsies have drastically revolutionized the field of clinical oncology,
offering ease in tumor sampling, continuous monitoring by repeated sampling, devising personalized therapeutic
regimens, and screening for therapeutic resistance. Liquid biopsies consist of isolating tumor-derived entities like
circulating tumor cells, circulating tumor DNA, tumor extracellular vesicles, etc, present in the body fluids of patients
with cancer, followed by an analysis of genomic and proteomic data contained within them. Methods for isolation
and analysis of liquid biopsies have rapidly evolved over the past few years as described in the review, thus providing
greater details about tumor characteristics such as tumor progression, tumor staging, heterogeneity, gene mutations,
and clonal evolution, etc. Liquid biopsies from cancer patients have opened up newer avenues in detection and
continuous monitoring, treatment based on precision medicine, and screening of markers for therapeutic resistance.
Though the technology of liquid biopsies is still evolving, its non-invasive nature promises to open new eras in clini-
cal oncology. The purpose of this review is to provide an overview of the current methodologies involved in liquid
biopsies and their application in isolating tumor markers for detection, prognosis, and monitoring cancer treatment

Keywords: Liquid biopsy, Cancer, Circulating tumor cells, Circulating tumor DNA, Tumor extracellular vesicles, Non-
invasive tumor detection, Precision medicine Cancer diagnosis

Introduction
Molecular profiling of tumors obtained from individ-
ual patients has in recent years been shown to improve
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the selection of personalized cancer treatment thera-
pies, patient responses, detection of drug resistance,
and monitoring of tumor relapse [1, 2]. The standard
method of profiling tumors initially involves obtaining
resected tumor samples by invasive surgeries. The limi-
tations to such invasive procedures include difficulty in
acquiring tumor samples for both tumor quantity and
quality (Fig. 1). Moreover, acquiring biopsy samples
by invasive methods throughout treatment to moni-
tor tumor response and relapse also poses a major chal-
lenge in tumor profiling [3]. Heterogeneity of resected
tumor samples as a whole, also limits the use of invasive
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Ruiz Tejada Segura et al.

SUMMARY

The sense of smell helps us navigate the environment, but its molecular architecture and
underlying logic remain understudied. The spatial location of odorant receptor genes (Olfrs) in

the nose is thought to be independent of the structural diversity of the odorants they detect. Using
spatial transcriptomics, we create a genome-wide 3D atlas of the mouse olfactory mucosa (OM).
Topographic maps of genes differentially expressed in space reveal that both Olfrs and non-Olfrs
are distributed in a continuous and overlapping fashion over at least five broad zones in the OM.
The spatial locations of Olfrs correlate with the mucus solubility of the odorants they recognize,
providing direct evidence for the chromatographic theory of olfaction. This resource resolves the
molecular architecture of the mouse OM and will inform future studies on mechanisms underlying
Olfr gene choice, axonal pathfinding, patterning of the nervous system, and basic logic for the

peripheral representation of smell.

Graphical Abstract
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In brief

Ruiz Tejada Segura et al. employ a spatial transcriptomics approach to create a 3D map of gene
expression of the mouse nose and combine it with single-cell RNA-seq, machine learning, and
chemoinformatics to resolve its molecular architecture and shed light into the anatomical logic of

smell.
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Abstract

In order to report clinically actionable incidental findings in genetic testing, the American College of Medical Genetics and Genomics
(ACMG) recommended the evaluation of variants in 59 genes associated with highly penetrant mutations. However, there is a lack of
epidemiological data on medically actionable rare variants in these genes in Arab populations. We used whole genome sequencing
data from 6045 participants from the Qatar Genome Programme and integrated it with phenotypic data collected by the Qatar
Biobank. We identified novel putative pathogenic variants in the 59 ACMG genes by filtering previously unrecorded variants based
on computational prediction of pathogenicity, variant rarity and segregation evidence. We assessed the phenotypic associations of
candidate variants in genes linked to cardiovascular diseases. Finally, we used a zebrafish knockdown and synthetic human mRNA co-
injection assay to functionally characterize two of these novel variants. We assessed the zebrafish cardiac function in terms of heart
rate, rhythm and hemodynamics, as well as the heart structure. We identified 52492 novel variants, which have not been reported in
global and disease-specific databases. A total of 74 novel variants were selected with potentially pathogenic effect. We prioritized two
novel cardiovascular variants, DSP ¢.1841A > G (p.Asp614Gly) and LMNA ¢.326 T > G (p.Val109Gly) for functional characterization. Our
results showed that both variants resulted in abnormal zebrafish heart rate, rhythm and structure. This study highlights medically

actionable variants that are specific to the Middle Eastern Qatari population.

Introduction

The American College of Medical Genetics and Genomics
(ACMG) recommends reporting medically actionable
pathogenic variants in 59 genes when ordering clinical
genomic testing (1,2). Individuals carrying pathogenic
variants in these 59 genes are at high risk to develop
highly penetrant diseases in the future. Early detection
and screening can be beneficial for them to receive early
medical intervention and ameliorate the clinical pre-
sentation. The frequency of these medically actionable
variants had been assessed in global population studies
(3-7). However, there is a lack of data on the frequency
of medically actionable variants in ethnic groups that
are not well represented in global sequencing efforts,
such as the Middle Eastern population. Moreover, the
frequency of rare medically actionable variants in the
Qatari population is predicted to be high due to the

founder effect and high consanguinity rate in Qatar
(8-12). The WGS and comprehensive phenotypic data
collected by the Qatar Genome Programme (QGP) and
the Qatar Biobank (QBB) allows us to investigate the
prevalence of medically actionable variants in the Qatari
population and to identify novel, potentially pathogenic
variants in clinically relevant genes.

In this study, we analyzed the novel variants in the
59 ACMG genes using 6045 WGS data from the pilot
phase of the QGP. These variants were not reported pre-
viously in any database. We assessed the clinical pheno-
typic data associated with cardiovascular diseases for the
genotype positive QGP participants in order to identify
putative novel variants that could cause cardiovascular
diseases.

Zebrafish is a very useful in vivo cardiac disease
model to characterize the pathogenicity of predicted

Received: January 2, 2022. Revised: March 17, 2022. Accepted: March 20, 2022
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Neosetophomone B (NSP—B), a meroterpenoid fungal secondary metabolite, was investigated for its
anticancer potential in leukemic cell lines (K562 and U937). NSP-B treatment of leukemic cells sup-
pressed cell viability by triggering apoptotic cell death. Apoptosis induced by NSP-B is triggered by
mitochondrial signaling and caspase activation. Additionally, NSP-B treatment of leukemic cells causes
AKT's inactivation accompanied by downregulation of SKP2 oncogene and MTH1 with a concomitant

increase of p21Cipland p27Kip1. Furthermore, NSP-B causes suppression of antiapoptotic proteins,

Keywords:

Natural products
Meroterpenoids

Fungal secondary metabolites
Neosetophomone B
Apoptosis

Leukemia

including cIAP1, cIAP2, XIAP, survivin and BCI-XL. Overall, NSP-B reduces cell viability by mitochondrial
and caspase-dependent apoptosis. The inhibition of AKT and SKP2 axis could be a promising therapeutic
target for leukemia treatment.

© 2022 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY license

(http://creativecommons.org/licenses/by/4.0/).

1. Introduction

Meroterpenoids are natural products with mixed biosynthetic
origins [1]. They are partially derived from terpenoid biosynthetic
pathways [2]. They have been isolated from fungi, marine organ-
isms, animals, and plants and display remarkable structural di-
versity [3]. Meroterpenoids exhibit various biological properties,
including anticancer, anti-inflammatory, antioxidant, and antibac-
terial activities [1]. Their chemical structural diversity and
complexity, potential bioactivities, and pharmacological effects

Abbreviations: NSP-B, Neosetophomone B; SKP2, S-phase kinase protein-2; IAPs,
inhibitors of apoptosis proteins; PARP, poly-ADP ribose polymerase.
* Corresponding author. Translational Research Institute Academic Health System
Hamad Medical Corporation, PO Box 3050, Doha, Qatar.
E-mail address: SKhan34@hamad.qa (S. Uddin).

https://doi.org/10.1016/j.bbrc.2022.02.071

make them attractive targets for chemists and pharmacologists
[1-3]. Neosetophomone B (NSP—B), a meroterpenoid fungal sec-
ondary metabolite, was isolated along with five structurally related
ones from an undescribed Neosetophoma sp. (strain MSX50044) [4].
The cytotoxic effect of NSP-B at micromolar concentrations has
been reported in breast and ovarian cancer cell lines [4]. However,
the mechanism of NSP-B mediated cytotoxicity is not known.

The proteasome is a multi-catalytic complex consisting of two
major regulators, PA28 and PA700, forming 26S proteasome [5].
The 26 S proteasome is responsible for the degradation of many
polypeptides critical for cell death signaling [6]. These include tu-
mor suppressors (p53, p21), cyclins, nuclear factor kappa B (NF-kB),
and mitosis-regulating proteins [7,8]. The oncogenic F-box protein,
S-phase kinase protein-2 (SKP2), regulates the expression of cell
cycle inhibitor protein, p27Kip1, via associating with ubiquitin E3
ligase complex [9,10]. A high level of SKP2 expression with a

0006-291X/© 2022 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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Abstract: Congenital hypogonadotropic hypogonadism (CHH) is a rare reproductive endocrine
disorder characterized by complete or partial failure of pubertal development and infertility due to
deficiency of the gonadotropin-releasing hormone (GnRH). CHH has a significant clinical hetero-
check for geneity and can be caused by mutations in over 30 genes. The aim of this study was to investigate

updates the genetic defect in two siblings with CHH. A woman with CHH associated with anosmia and her

Citation: Fadiga, L.; Lavrador, M.; brother with normosmic CHH were investigated by whole exome sequencing. The genetic studies
Vicente, N.; Barros, L.; Gongalves,
C.I.; Al-Naama, A.; Saraiva, L.R.;
Lemos, M.C. A Novel FGFR1

Missense Mutation in a Portuguese

revealed a novel heterozygous missense mutation in the Fibroblast Growth Factor Receptor 1 (FGFR1)
gene (NM_023110.3: ¢.242T>C, p.Ile81Thr) in the affected siblings and in their unaffected father. The
mutation affected a conserved amino acid within the first Ig-like domain (D1) of the protein, was
Family with Congenital predicted to be pathogenic by structure and sequence-based prediction methods, and was absent in

Hypogonadotropic Hypogonadism. ethnically matched controls. These were consistent with a critical role for the identified missense

Int. J. Mol. Sci. 2022, 23, 4423. mutation in the activity of the FGFR1 protein. In conclusion, our identification of a novel missense
https:/ /doi.org/10.3390/ mutation of the FGFRI gene associated with a variable expression and incomplete penetrance of
1jms23084423 CHH extends the known mutational spectrum of this gene and may contribute to the understanding
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1. Introduction

Publisher’s Note: MDPI stays neutral Congenital hypogonadotropic hypogonadism (CHH) is a rare condition characterized
with regard to jurisdictional claims in 5y, abgent or incomplete puberty and infertility due to a deficient production, secretion
published maps and institutional affil- o 5 ctjon of the gonadotropin-releasing hormone (GnRH) [1,2]. Patients have low serum
concentrations of the gonadotropins LH (luteinizing hormone) and FSH (follicle-stimulating
hormone) and low concentrations of sex steroids [1,2].

CHH has a significant clinical heterogeneity, and the diagnosis is often difficult to
differentiate from constitutional delay of growth and puberty [3]. CHH includes Kallmann
Syndrome, which is characterized by GnRH deficiency with a defective sense of smell
(i.e., anosmia or hyposmia), and CHH without olfactory defects (normosmic CHH). Non-
distributed under the terms and  Ieproductive phenotypes may also be found in CHH patients, such as midline facial
conditions of the Creative Commons  and brain defects, dental agenesis, sensorineural hearing impairment, renal agenesis and
Attribution (CC BY) license (https:// skeletal defects [1,2].

creativecommons.org/licenses /by / There are over 30 genes associated with CHH [4,5]. Although most families reveal
4.0/). a Mendelian inheritance pattern (X-linked, autosomal recessive or autosomal dominant),
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Abstract

Background: Investigation of monogenic obesity (MO), a
rare condition caused by a single gene variant(s), especially
in consanguineous populations, is a powerful approach
for obtaining novel insights into the genetic alterations
involved. Here, we present a systematic review of the
genetics of MO in the 22 Arab countries and apply protein
modeling in silico to the missense variants reported.
Methods: We searched four literature databases (PubMed,
Web of Science, Science Direct and Scopus) from the time
of their first creation until December 2020, utilizing broad
search terms to capture all genetic studies related to MO in
the Arab countries. Only articles published in peer-
reviewed journals involving subjects from at least one of
the 22 Arab countries and dealing with genetic variants
related to MO were included. Protein modelling of the
variants identified was performed using PyMOL.

Results: The 30 cases with severe early-onset obesity
identified in 13 studies carried 14 variants in five genes
(LEP, LEPR, POMC, MC4R and CPE). All of these variants
were pathogenic, homozygous and carried by members of
consanguineous families.

Conclusion: Despite the elevated presence of consan-
guinity in the Arab countries, the genetic origins of MO
remain largely unexplained and require additional studies,
both of a genetic and functional character.
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Introduction

Childhood obesity is a major global health problem, with
more than 340 million cases worldwide in 2017 [1]. In Arab
countries, the prevalence of childhood obesity has been
increasing dramatically due to the sedentary lifestyle and
increased consumption of food rich in fat associated with
improvements in living standards [2]. In addition, genetic
predisposition exerts a considerable impact on suscepti-
bility to obesity in these countries, as shown by early twin
studies and the discovery of rare monogenic forms of
obesity [3, 4].

Monogenic obesity (MO) resulting from a single gene
variant(s) leads to severe obesity with onset usually
before the age of 5 [5, 6]. Many of the genes which pre-
dispose for the development of MO encode proteins
related to the leptin-melanocortin pathway responsible
for food intake and energy expenditure, including leptin
(LEP), the leptin receptor (LEPR), preopiomelanocortin
(POMC), prohormone convertase 1 (PCSKI) and the
melanocortin 4 receptor (MC4R) [7]. In addition to the
new knowledge attained, the discovery of genes and
variants that predispose for obesity facilitates clinical
diagnosis and management of this disease, as well as the
development of pharmacological therapy for certain
forms [3, 8].

Studies on consanguineous populations have pro-
vided invaluable insights into the genes and variants
thereof that are involved in the development of MO, espe-
cially those inherited in autosomal recessive fashion. For
example, the first MO gene in humans (the LEP gene) was
identified in consanguineous families from Pakistan
[9, 10]. The extensive prevalence of consanguinity in Arab
countries, due to sociocultural and religious factors, has
motivated investigations of this nature in these countries
and, here, we present a systematic review of such reports
published to date.

8 Open Access. © 2022 Nadien AbouHashem et al., published by De Gruyter. [(cO 2l This work is licensed under the Creative Commons Attribution 4.0
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Abstract: Human DNA contains several variations, which can affect the structure and normal
functioning of a protein. These variations could be single nucleotide polymorphisms (SNPs) or
insertion-deletions (InDels). SNPs, as opposed to InDels, are more commonly present in DNA
and may cause genetic disorders. In the current study, several bioinformatic tools were used to
prioritize the pathogenic variants in the SLITRKI gene. Out of all of the variants, 16 were commonly
predicted to be pathogenic by these tools. All the variants had very low frequency, i.e., <0.0001
in the global population. The secondary structure of all filtered variants was predicted, but no
structural change was observed at the site of variation in any variant. Protein stability analysis of
these variants was then performed, which determined a decrease in protein stability of 10 of the
variants. Amino acid conservation analysis revealed that all the amino acids were highly conserved,
indicating their structural and functional importance. Protein 3D structure of wildtype SLITRK1 and
all of its variants was predicted using I-TASSER, and the effect of variation on 3D structure of the
protein was observed using the Missense3D tool, which presented the probable structural loss in
three variants, i.e., Asn529Lys, Leu496Pro and Leu94Phe. The wildtype SLITRK1 protein and these
three variants were independently docked with their close interactor protein PTPRD, and remarkable
differences were observed in the docking sites of normal and variants, which will ultimately affect the
functional activity of the SLITRK1 protein. Previous studies have shown that mutations in SLITRK1
are involved in Tourette syndrome. The present study may assist a molecular geneticist in interpreting
the variant pathogenicity in research as well as diagnostic setup.

Keywords: SLITRK1; bioinformatical tools; pathogenic; docking

1. Introduction

Human DNA contains several variations in its sequence including single nucleotide
polymorphisms (SNPs) and insertion deletions (InDels). However, SNPs are the most

Genes 2022, 13, 672. https:/ /doi.org/10.3390/ genes13040672

https://www.mdpi.com/journal /genes



8 scnes

Article

In Silico Analysis of the L-2-Hydroxyglutarate Dehydrogenase
Gene Mutations and Their Biological Impact on
Disease Etiology

Muhammad Muzammal 1, Alessandro Di Cerbo 2*(, Eman M. Almusalami 3, Arshad Farid 1-*
Muzammil Ahmad Khan 140, Shakira Ghazanfar 5>, Mohammed Al Mohaini ¢7(, Abdulkhaliq J. Alsalman 8,

Yousef N. Alhashem °©, Maitham A. Al Hawaj 1°

check for
updates

Citation: Muzammal, M.; Di Cerbo,
A.; Almusalami, E.M.; Farid, A.;
Khan, M.A.; Ghazanfar, S.; Al
Mohaini, M.; Alsalman, A.].;
Alhashem, Y.N.; Al Hawaj, M.A;

et al. In Silico Analysis of the
L-2-Hydroxyglutarate
Dehydrogenase Gene Mutations and
Their Biological Impact on Disease
Etiology. Genes 2022, 13, 698.
https://doi.org/10.3390/
genes13040698

Academic Editor: Stefano Lonardi

Received: 8 March 2022
Accepted: 12 April 2022
Published: 15 April 2022

Publisher’s Note: MDPI stays neutral
with regard to jurisdictional claims in
published maps and institutional affil-

iations.

Copyright: © 2022 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /
4.0/).

and Abdulmonem A. Alsaleh °

Gomal Centre of Biochemistry and Biotechnology, Gomal University, Dera Ismail Khan 29050, Pakistan;
mustafamuzammal@gu.edu.pk (M.M.); muzammilgandapur1983@gmail.com (M.A.K.)

School of Biosciences and Veterinary Medicine, University of Camerino, 62024 Matelica, Italy

King’s College London, Strand, London WC2R 2LS, UK; eman.al_musalami@kcl.ac.uk

Department of Human Genetics, Precision Medicine Program, Sidra Medicine, Doha 26999, Qatar

National Institute for Genomics Advanced Biotechnology, National Agricultural Research Centre, Park Road,
Islamabad 45500, Pakistan; shakira_akmal@parc.gov.pk

e W N

Basic Sciences Department, College of Applied Medical Sciences, King Saud bin Abdulaziz University for
Health Sciences, Alahsa 31982, Saudi Arabia; mohainim@ksau-hs.edu.sa

7 King Abdullah International Medical Research Center, Alahsa 31982, Saudi Arabia

Department of Clinical Pharmacy, Faculty of Pharmacy, Northern Border University,

Rafha 91911, Saudi Arabia; kaligs@gmail.com

Clinical Laboratory Sciences Department, Mohammed Al-Mana College for Medical Sciences,

Dammam 34222, Saudi Arabia; yousefa@machs.edu.sa (Y.N.A.); a.alsaleh@machs.edu.sa (A.A.A.)
Department of Pharmacy Practice, College of Clinical Pharmacy, King Faisal University,

Al-Ahsa 31982, Saudi Arabia; hawaj@kfu.edu.sa

*  Correspondence: alessandro.dicerbo@unicam.it (A.D.C.); arshadfarid@gu.edu.pk (A.F.)

10

Abstract: The L-2-hydroxyglutarate dehydrogenase (L2ZHGDH) gene encodes an important mitochon-
drial enzyme. However, its altered activity results in excessive levels of L-2-hydroxyglutarate, which
results in diverse psychiatric features of intellectual disability. In the current study, we executed an
in-silico analysis of all reported LZHGDH missense and nonsense variants in order to investigate
their biological significance. Among the superimposed 3D models, the highest similarity index for
a wild-type structure was shown by the mutant Glu336Lys (87.26%), while the lowest similarity
index value was shown by Arg70* (10.00%). Three large active site pockets were determined using
protein active site prediction, in which the 2nd largest pocket was shown to encompass the substrate
L-2-hydroxyglutarate (L2HG) binding residues, i.e., 89GIn, 195Tyr, 402Ala, 403Gly and 404Val. More-
over, interactions of wild-type and mutant LZHGDH variants with the close functional interactor
D2HGDH protein resulted in alterations in the position, number and nature of networking residues.
We observed that the binding of L2ZHG with the LZHGDH enzyme is affected by the nature of the
amino acid substitution, as well as the number and nature of bonds between the substrate and protein
molecule, which are able to affect its biological activity.

Keywords: L2ZHGDH; metabolism; in silico analysis; modeling and docking

1. Introduction

L-2-hydroxyglutaric aciduria (LZHGA, OMIM #236792) is a very rare genetic condi-
tion of the metabolism. It occurs due to null or reduced action of L-2-hydroxyglutarate
dehydrogenase (L2ZHGDH), a mitochondrial enzyme that catalyzes the oxidation of L-2-
hydroxyglutaric acid into a-ketoglutarate [1-3]. LZHGDH is encoded by the L2ZHGDH
gene and is an autosomal recessive condition that occurs due to an increased level of
L-2-hydroxyglutaric acid in the urine, plasma and cerebrospinal fluid (CSF) [1].

Genes 2022, 13, 698. https://doi.org/10.3390/ genes13040698
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Increased Relative Abundance of
Ruminoccocus Is Associated With
Reduced Cardiovascular Risk in an
Obese Population

Arun Prasath Lakshmanan', Sara Al Zaidan', Dhinoth Kumar Bangarusamy,
Sahar Al-Shamari?, Wahiba Elhag? and Annalisa Terranegra ™

" Precision Nutrition, Research Department, Sidra Medicine, Doha, Qatar, ? Bariatric and Metabolic Surgery Department,
Hamad Medical Corporation, Doha, Qatar

Background: Obesity is a complex disease with underlying genetic, environmental,
psychological, physiological, medical, and epigenetic factors. Obesity can cause various
disorders, including cardiovascular diseases (CVDs), that are among the most prevalent
chronic conditions in Qatar. Recent studies have highlighted the significant roles of the gut
microbiome in improving the pathology of various diseases, including obesity. Thus, in this
study, we aimed to investigate the effects of dietary intake and gut microbial composition
in modulating the risk of CVD development in obese Qatari adults.

Methods: We enrolled 46 adult subjects (18-65 years of age) who were classified
based on their CVD risk scores, calculated using the Framingham formula, into a CVD
no-risk group (score of <10%, n = 36) and CVD risk group (score of >10%, n =
10). For each study subject, we measured the gut microbial composition with a 16s
rDNA sequencing method that targeted the v3-v4 region using lllumina Miseq, and their
nutritional status was recorded based on 24-h dietary recall. Dietary intake, bacterial taxa
summary, diversity index, microbial markers, pathway analysis, and network correlation
were determined for the study subjects.

Results: The CVD risk group showed a lower intake of vitamin D, reduced relative
abundance of genera Ruminococcus and Bifidobacterium, no change in bacterial
diversity, and higher levels of taurine, hypotaurine, and lipoic acid metabolism than
the CVD no-risk group. Besides, the relative abundance of genus Ruminococcus was
positively correlated with the intake of protein, monounsaturated fat, vitamin A, and
vitamin D.

Conclusion: Taken together, our results suggest that the genus Ruminococcus could
be used as a microbial marker, and its reduced relative abundance could mediate the
risk of CVDs in the Obese Qatari population.

Keywords: Ruminococcus, CVD risk, obesity, vitamin D, diet
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Abstract

Chemokines, low molecular weight cytokines are central to the trafficking of immune cells, stromal modula-
tion, and inflammation. Recent studies have demonstrated an intricate connection between chemokines and
tumor metastasis. In the present study, we evaluated the expression pattern and prognostic significance of
chemokines in BC and found significant deregulation in chemokine expression. Also, the chemokine expres-
sion pattern was associated with the prognosis of BC patients. Enrichment analysis and functional analysis
revealed the involvement of chemokines in BC tumorigenicity via NFkB and TLR pathways. High deregulation
of chemokines in BC points towards their involvement in BC tumorigenesis and may prove as novel therapeutic
targets to treat metastatic BC.

Background: Breast cancer (BC), one of the most prevalent malignancies, is the second major cause of mortality
from cancer among women worldwide. Even though substantial progress has been made in breast cancer treatment,
metastasis still accounts for the majority of the deaths. The tumor microenvironment (TME) comprising stromal and non-
stromal components is central to tumor growth and development and is partly regulated by chemokines. Chemokines
regulate immune cell trafficking, the development of stroma and play a key role in inflammation, a cancer hallmark.
Methods: In the present study, we used a bioinformatics approach to identify highly deregulated chemokines in BC
patients. We performed expression analysis, survival analysis, gene ontology analysis, KEGG analysis, and protein-
protein interaction network analysis of the deregulated chemokines using Gepia2, UALCAN, Kaplan-Meier Plotter,
DAVID, and STRING tools. Results: We identified >2-fold change (FC) increase in CXCL9/10/11/13 and >-2 FC
decrease in CCL14/21/28, CXCL2/12 CX3CL1. Also, increased expression of CCL14, CCL21, CXCL13, CXCL9, CXCL12
correlated with better overall survival (OS) of BC patients. Conclusions: Our results strongly indicate that chemokines
may have potential biomarker characteristics, and the constructed PPI network contributed to an in-depth understand-
ing of the chemokine networks. The deregulated chemokines may prove to be therapeutic targets for the effective
management of BC.

Clinical Breast Cancer, Vol. 22, No. 6, 567-578 © 2022 Elsevier Inc. All rights reserved.
Keywords: Gene Ontology, Tumor Microenvironment, Metastasis, Inflammation, Immunomodulation, Protein-Protein
Interactions

Introduction

Presently, breast cancer (BC) is the predominant malignancy with
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the highest incidence, accounting for up to 30% of new cancer cases
diagnosed among women.' Recent cancer statistics data reveal that
among women, BC is the primary cause of cancer-related deaths.'
The complete etiology of BC has yet to be identified, although this
multifactorial disorder is frequently correlated with lifestyle, genetic
and environmental influences.” BC is a highly heterogeneous disease
with distinct subtypes, including low-grade (luminal A, luminal
B, HER-2 enriched) and high-grade triple-negative breast cancer
(TNBC). BC patients have better survival than other malignan-
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Abstract: Essential hypertension (EH) is a leading risk condition for cardiovascular and renal com-
plications. While multiple genes are associated with EH, little is known about its genetic etiology.
Therefore, this study aimed to screen for variants that are associated with EH in 100 hypertensive/
100 control patients comprising Qatari individuals using GWASs of whole-genome sequencing and
compare these findings with genetic data obtained from more than 10,000 published peer-reviewed
studies on EH. The GWAS analysis performed with 21,096 SNPs revealed 38 SNPs with a signifi-
cant >4 log-p value association with EH. The two highest EH-associated SNPs (rs921932379 and
rs113688672) revealed a significance score of >5 log-p value. These SNPs are located within the
inter-genic region of GMPS-SETP14 and ISCA1P6-AC012451.1, respectively. Text mining yielded
3748 genes and 3078 SNPs, where 51 genes and 24 SNPs were mentioned in more than 30 and
10 different articles, respectively. Comparing our GWAS results to previously published articles
revealed 194 that are unique to our patient cohort; of these, 13 genes that have 26 SNPs are the most
significant with >4 log-p value. Of these genes, C20rf47-SPATS2L contains nine EH-associated SNPs.
Most of EH-associated genes are related to ion gate channel activity and cardiac conduction. The
disease—gene analysis revealed that a large number of EH-associated genes are associated with a
variety of cardiovascular disorders. The clustering analysis using EH-associated SNPs across differ-
ent ethnic groups showed high frequency for the minor allele in different ethnic groups, including
Africans, East Asians, and South Asians. The combination of GWAS and text mining helped in
identifying the unique genetic susceptibility profile of Qatari patients with EH. To our knowledge,
this is the first small study that searched for genetic factors associated with EH in Qatari patients.

Keywords: genome-wide association; GWAS; hypertension; genomics; whole-genome sequencing;
genomic biomarkers; SNPs; precision medicine; Qatar Biobank; QBB; Qatar

1. Introduction

Cardiovascular disorders cause about 17 million deaths worldwide, with about one-
third of these being due to hypertension complications [1]. Essential hypertension (EH) is
a chronic and age-related disorder that frequently causes cardiovascular and renal risks.
EH affects 25-35% of the adult population in both developed and developing countries,
leading to stroke and cardiovascular disorders. Of these, up to 60-70% are in their mid-
sixties [2,3]. Several factors, such as the large arteries, endocrine factors, central nervous system,
and microcirculation, are involved. The correlation between these factors varies with age and
reflects the heterogeneous pattern of hemodynamic changes [2]. A data survey of the global
burden of disease showed that in 2015, 7.8 million deaths were related to a systolic blood
pressure of >140 mmHg, which is the current clinical threshold for identifying hypertension [4].

J. Pers. Med. 2022, 12, 722. https://doi.org/10.3390/jpm12050722
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The chain of events that leads to the sensitization of the
immune system to environmental antigens, resulting in
the onset of allergic disease, has been studied in great
detail over the past 30 years. However, during this time,
the rate of allergic diseases has increased exponentially,
indicating the need to concentrate our studies on host-
environmental factors that contribute to the onset of
disease. Monocyte-derived dendritic cells (DCs) play a
key role in driving localized and systemic immune
responses. In this study, we developed a platform for
screening the molecular signature and phenotypic
profile of DCs activated by allergenic stimuli, including
TSLP, IL-25, IL-33, IL-13, Vit-D3 (1, 25-Dihydrox-
yvitamin D3), PART-AP Peptide, Papain, and recombi-
nant human DerP1 protein to induce a type Il associated
inflammatory signature. Following activation with
allergenic stimuli, modulated DCs are subjected to deep
phenotyping via flow cytometry for surface and
intracellular markers to detect and/or validate immu-
nomodulatory properties. RNA sequencing is further
used to compare the gene expression profiles of DCs
responding to either allergenic or microbial stimuli,
including the TLR3 agonist dsRNA Poly I:C and TLR4
agonist LPS. In our study, we aimed to identify key
molecular signatures of DCs involved in the develop-
ment of asthma and allergy based on their comparative
activation with this broad panel of allergens. We expect
to determine central control modules of transcription
factors in DCs associated with Th2 induction.

Keywords: allergic response, DC activation, molecular
signature
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Abstract

Background: Lipopolysaccharide-responsive beige-like anchor protein (LRBA) de-
ficiency and cytotoxic T-lymphocyte protein-4 (CTLA-4) insufficiency are recently
described disorders that present with susceptibility to infections, autoimmunity, and
lymphoproliferation. Clinical and immunological comparisons of the diseases with
long-term follow-up have not been previously reported. We sought to compare the
clinical and laboratory manifestations of both diseases and investigate the role of
flow cytometry in predicting the genetic defect in patients with LRBA deficiency and
CTLA-4 insufficiency.

Methods: Patients were evaluated clinically with laboratory assessments for lym-
phocyte subsets, T follicular helper cells (T;,), LRBA expression, and expression
of CD25, FOXP3, and CTLA4 in regulatory T cells (Tregs) at baseline and 16 h
post-stimulation.

Results: LRBA-deficient patients (n = 29) showed significantly early age of symp-
tom onset, higher rates of pneumonia, autoimmunity, chronic diarrhea, and failure
to thrive compared to CTLA-4 insufficiency (n = 12). In total, 29 patients received
abatacept with favorable responses and the overall survival probability was not dif-
ferent between transplanted versus non-transplanted patients in LRBA deficiency.
Meanwhile, higher probability of survival was observed in CTLA-4-insufficient pa-
tients (p = 0.04). The T-cell subsets showed more deviation to memory cells in CTLA-
4-insufficiency, accompanied by low percentages of Treg and dysregulated cT,
cells response in both diseases. Cumulative numbers of autoimmunities positively
correlated with cT,, frequencies. Baseline CTLA-4 expression was significantly di-
minished in LRBA deficiency and CTLA-4 insufficiency, but significant induction in
CTLA-4 was observed after short-term T-cell stimulation in LRBA deficiency and
controls, while this elevation was less in CTLA-4 insufficiency, allowing to differen-
tiate this disease from LRBA deficiency with high sensitivity (87.5%) and specificity
(90%).

Conclusion: This cohort provided detailed clinical and laboratory comparisons for
LRBA deficiency and CTLA-4 insufficiency. The flow cytometric approach is use-
ful in predicting the defective gene; thus, targeted sequencing can be conducted
to provide rapid diagnosis and treatment for these diseases impacting the CTLA-4

pathway.

KEYWORDS
CTLA-4, inborn errors of immunity, LRBA, T follicular helper cells, Treg
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Cross-talk between the microbiome and chronic inflammation
in esophageal cancer: potential driver of oncogenesis
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Abstract

Esophageal cancer (EC) is frequently considered a lethal malignancy and is often identified at a later stage. It is one of the
major causes of cancer-related deaths globally. The conventional treatment methods like chemotherapy, radiotherapy, and
surgery offer limited efficacy and poor clinical outcome with a less than 25% 5-year survival rate. The poor prognosis of
EC persists despite the growth in the development of diagnostic and therapeutic modalities to treat EC. This underlines the
need to elucidate the complex molecular mechanisms that drive esophageal oncogenesis. Apart from the role of the tumor
microenvironment and its structural and cellular components in tumorigenesis, mounting evidence points towards the involve-
ment of the esophageal microbiome, inflammation, and their cross-talk in promoting esophageal cancer. The current review
summarizes recent research that delineates the underlying molecular mechanisms by which the microbiota and inflammation
promote the pathophysiology of esophageal cancer, thus unraveling targets for potential therapeutic intervention.

Keywords Esophageal squamous cell carcinoma - Esophageal adenocarcinoma - Inflammation, Microbiome - Tumor

microenvironment

Ashna Gupta and Ravi Chauhan contributed equally to second

1 Introduction

Esophageal cancer (EC) is the sixth most common cause of
cancer mortality and the eighth-most commonly detected

authorship. cancer worldwide [1]. Histologically, esophageal squamous
cell carcinoma (ESCC) is the most predominant subtype,
>4 Mayank Singh followed by the esophageal adenocarcinoma (EAC), the lat-
Mayank.singh@aiims.edu .. . . .
ter being increasingly reported in the western nations [2].
>4 Shahab Uddin In contrast, ESCC is more common in Asia and Africa [3].
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ESCC can be found throughout the esophagus, while EAC
occurs in the distal region of the esophagus [3]. Risk fac-
tors for EAC are markedly different from those of ESCC.
Tobacco smoking, genetic factors, excessive consumption
of alcohol, intake of red meat, and very hot beverages are
common risk factors for ESCC [4-7]. Another potential risk
factor is poor oral health due to the shift in the oral micro-
biome [8—10]. In comparison, the main risk factors for EAC
include obesity, gastroesophageal reflux disease (GERD),
Helicobacter pylori infection (inverse association), and the
pattern of sex difference [11].

Environmental exposure can contribute to chronic inflam-
mation and epithelial cell transformation in both the EC
subtypes, leading to precancerous lesions and cancerous

@ Springer
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Odor blocking of stress hormone
responses

Eun Jeong Leel?, Luis R. Saraiva'3, Naresh K. Hanchate'*, Xiaolan Ye?, Gregory Asher?,
Jonathan Ho%® & Linda B. Buck***

Scents have been employed for millennia to allay stress, but whether or how they might do so

is largely unknown. Fear and stress induce increases in blood stress hormones controlled by
hypothalamic corticotropin releasing hormone neurons (CRHNs). Here, we report that two common
odorants block mouse stress hormone responses to three potent stressors: physical restraint,
predator odor, and male-male social confrontation. One odorant inhibits restraint and predator odor
activation of excitatory neurons upstream of CRHNs in the bed nucleus of the stria terminalis (BNSTa).
In addition, both activate inhibitory neurons upstream of CRHNs in the hypothalamic ventromedial
nucleus (VMH) and silencing of VMH inhibitory neurons hinders odor blocking of stress. Together,
these findings indicate that odor blocking can occur via two mechanisms: (1) Inhibition of excitatory
neurons that transmit stress signals to CRHNs and (2) activation of inhibitory neurons that act directly
or indirectly to inhibit stressor activation of CRHNs.

Abbreviations

AH Anterior hypothalamic area

ARC Arcuate hypothalamic nucleus

AVPe  Anteroventral periventricular nucleus

BNSTa Bed nucleus of the stria terminalis, anterior part
BNSTp Bed nucleus of the stria terminalis, posterior part
DMH  Dorsomedial hypothalamic nucleus

LH Lateral hypothalamic area

LPAG  Lateral periaqueductal grey

LPGi Lateral paragigantocellular nucleus
LPO Lateral preoptic area

LS Lateral septal nucleus

MnPO  Median preoptic nucleus
MPA Medial preoptic area

MPO Medial preoptic nucleus
MTu Medial tuberal nucleus
NTS Nucleus of the solitary tract

PBN Parabrachial nucleus

Pe Periventricular nucleus of the hypothalamus
PH Posterior hypothalamic nucleus

PLH Peduncular part of lateral hypothalamus
PMV  Premammillary nucleus, ventral part

SCh Suprachiasmatic nucleus

SHy Septohippocampal nucleus

StHy Striohypothalamic nucleus

VMH  Ventromedial hypothalamic nucleus
71 Zona incerta

The mammalian olfactory system detects myriad volatile chemicals perceived as odors as well as animal cues
that stimulate innate behavioral or physiological responses'~. The historical use of odors* to quell stress suggests

Fred Hutchinson Cancer Research Center, 1100 Fairview Avenue North, A3-020, Seattle, WA 98109, USA. 2Ajou
University School of Medicine, Suwon 16499, South Korea. *Present address: Sidra Medicine, Research Branch,
Out Patient Clinic, Doha, Qatar. “Present address: University College London, London, UK. °Present address:
School of Medicine, University of Pittsburgh, S530 Alan Magee Scaife Hall, 3550 Terrace Street, Pittsburgh,
PA 15261, USA. “email: Ibuck@fhcrc.org
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Discovery of new therapeutic targets e
in ovarian cancer through identifying
significantly non-mutated genes

Halema Al-Farsi', Iman Al-Azwani?, Joel A. Malek?, Lotfi Chouchane®, Arash Rafii*” and Najeeb M. Halabi**

Abstract

Background: Mutated and non-mutated genes interact to drive cancer growth and metastasis. While research has
focused on understanding the impact of mutated genes on cancer biology, understanding non-mutated genes that
are essential to tumor development could lead to new therapeutic strategies. The recent advent of high-throughput
whole genome sequencing being applied to many different samples has made it possible to calculate if genes are
significantly non-mutated in a specific cancer patient cohort.

Methods: We carried out random mutagenesis simulations of the human genome approximating the regions
sequenced in the publicly available Cancer Growth Atlas Project for ovarian cancer (TCGA-OV). Simulated muta-

tions were compared to the observed mutations in the TCGA-OV cohort and genes with the largest deviations from
simulation were identified. Pathway analysis was performed on the non-mutated genes to better understand their
biological function. We then compared gene expression, methylation and copy number distributions of non-mutated
and mutated genes in cell lines and patient data from the TCGA-QV project. To directly test if non-mutated genes can
affect cell proliferation, we carried out proof-of-concept RNAI silencing experiments of a panel of nine selected non-
mutated genes in three ovarian cancer cell lines and one primary ovarian epithelial cell line.

Results: We identified a set of genes that were mutated less than expected (non-mutated genes) and mutated
more than expected (mutated genes). Pathway analysis revealed that non-mutated genes interact in cancer associ-
ated pathways. We found that non-mutated genes are expressed significantly more than mutated genes while also
having lower methylation and higher copy number states indicating that they could be functionally important. RNAi
silencing of the panel of non-mutated genes resulted in a greater significant reduction of cell viability in the cancer
cell lines than in the non-cancer cell line. Finally, as a test case, silencing ANKLE?2, a significantly non-mutated gene,
affected the morphology, reduced migration, and increased the chemotherapeutic response of SKOV3 cells.

Conclusion: We show that we can identify significantly non-mutated genes in a large ovarian cancer cohort that
are well-expressed in patient and cell line data and whose RNAi-induced silencing reduces viability in three ovarian
cancer cell lines. Targeting non-mutated genes that are important for tumor growth and metastasis is a promising
approach to expand cancer therapeutic options.
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Single Extracellular Vesicle Analysis
Using Flow Cytometry for
Neurological Disorder Biomarkers
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Extracellular vesicles (EVs) are membrane vesicles released from cells to the extracellular
space, involved in cell-to-cell communication by the horizontal transfer of biomolecules
such as proteins and RNA. Because EVs can cross the blood-brain barrier (BBB),
circulating through the bloodstream and reflecting the cell of origin in terms of disease
prognosis and severity, the contents of plasma EVs provide non-invasive biomarkers for
neurological disorders. However, neuronal EV markers in blood plasma remain unclear.
EVs are very heterogeneous in size and contents, thus bulk analyses of heterogeneous
plasma EVs using Western blot and ELISA have limited utility. In this study, using flow
cytometry to analyze individual neuronal EVs, we show that our plasma EVs isolated
by size exclusion chromatography are mainly CD63-positive exosomes of endosomal
origin. As a neuronal EV marker, neural cell adhesion molecule (NCAM) is highly
enriched in EVs released from induced pluripotent stem cells (iPSCs)-derived cortical
neurons and brain organoids. We identified the subpopulations of plasma EVs that
contain NCAM using flow cytometry-based individual EV analysis. Our results suggest
that plasma NCAM-positive neuronal EVs can be used to discover biomarkers for
neurological disorders.

Keywords: exosome, extracellular vesicle, biomarker, NCAM, neurological disorder

INTRODUCTION

Extracellular vesicles (EVs) are lipid bilayer-enclosed vesicles that exist in all body fluids including
blood. EVs comprise exosomes and ectosomes, which are distinguished by biogenesis, content, size,
release pathways, and function (Kalluri and LeBleu, 2020). Exosomes with the size range of 50-
150 nm in diameter originate from the endosomal pathway and are released by the membrane
fusion of multivesicular bodies (MVBs) with the plasma membrane, whereas ectosomes ranging
from 50 nm to 1 pm in diameter are secreted through the plasma membrane budding (Kalluri
and LeBleu, 2020). EVs are secreted from cells and involved in cell-cell communication by the
horizontal transfer of the EV contents (Veziroglu and Mias, 2020).
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Abstract

In October 2021, 59 scientists from 14 countries and 13 U.S. states
collaborated virtually in the Third Annual Baylor College of Medicine &
DNANexus Structural Variation hackathon. The goal of the hackathon
was to advance research on structural variants (SVs) by prototyping
and iterating on open-source software. This led to nine hackathon
projects focused on diverse genomics research interests, including
various SV discovery and genotyping methods, SV sequence
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Asthma and the Missing
Heritability Problem: Necessity

for Multiomics Approaches in
Determining Accurate Risk Profiles

Tracy Augustine, Mohammad Ameen Al-Aghbar, Moza Al-Kowatri,
Meritxell Espino-Guarch and Nicholas van Panhuys *
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Asthma is ranked among the most common chronic conditions and has become a
significant public health issue due to the recent and rapid increase in its prevalence.
Investigations into the underlying genetic factors predict a heritable component for its
incidence, estimated between 35% and 90% of causation. Despite the application of
large-scale genome-wide association studies (GWAS) and admixture mapping
approaches, the proportion of variants identified accounts for less than 15% of the
observed heritability of the disease. The discrepancy between the predicted heritable
component of disease and the proportion of heritability mapped to the currently identified
susceptibility loci has been termed the ‘missing heritability problem.” Here, we examine
recent studies involving both the analysis of genetically encoded features that contribute
to asthma and also the role of non-encoded heritable characteristics, including epigenetic,
environmental, and developmental aspects of disease. The importance of vertical
maternal microbiome transfer and the influence of maternal immune factors on fetal
conditioning in the inheritance of disease are also discussed. In order to highlight the
broad array of biological inputs that contribute to the sum of heritable risk factors
associated with allergic disease incidence that, together, contribute to the induction of
a pro-atopic state. Currently, there is a need to develop in-depth models of asthma risk
factors to overcome the limitations encountered in the interpretation of GWAS results in
isolation, which have resulted in the missing heritability problem. Hence, multiomics
analyses need to be established considering genetic, epigenetic, and functional data to
create a true systems biology-based approach for analyzing the regulatory pathways that
underlie the inheritance of asthma and to develop accurate risk profiles for disease.

Keywords: asthma, GWAS - genome-wide association study, inheritability, epigenetics, microbiome and dysbiosis,
maternal inheritance, atopic disease, multiomics approach
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Abstract

The hygiene hypothesis has been popularized as an explanation for the rapid increase in allergic disease observed over the past
50 years. Subsequent epidemiological studies have described the protective effects that in utero and early life exposures to an
environment high in microbial diversity have in conferring protective benefits against the development of allergic diseases.
The rapid advancement in next generation sequencing technology has allowed for analysis of the diverse nature of microbial
communities present in the barrier organs and a determination of their role in the induction of allergic disease. Here, we
discuss the recent literature describing how colonization of barrier organs during early life by the microbiota influences the
development of the adaptive immune system. In parallel, mechanistic studies have delivered insight into the pathogenesis of
disease, by demonstrating the comparative effects of protective T regulatory (Treg) cells, with inflammatory T helper 2 (Th2)
cells in the development of immune tolerance or induction of an allergic response. More recently, a significant advancement
in our understanding into how interactions between the adaptive immune system and microbially derived factors play a cen-
tral role in the development of allergic disease has emerged. Providing a deeper understanding of the symbiotic relationship
between our microbiome and immune system, which explains key observations made by the hygiene hypothesis. By studying
how perturbations that drive dysbiosis of the microbiome can cause allergic disease, we stand to benefit by delineating the
protective versus pathogenic aspects of human interactions with our microbial companions, allowing us to better harness
the use of microbial agents in the design of novel prophylactic and therapeutic strategies.

Keywords Adaptive immunity - Microbiome - CD4 + - Hygiene - Allergy - Atopy

Introduction

Atopic diseases such as asthma, hay fever, atopic dermati-
tis, and food allergies represent the most common forms of
allergy and are typically defined by the presence of specific
immunoglobulin E (sIgE) in serum or a positive skin prick test
for common environmental allergens. Constituting the most
prevalent chronic condition of childhood, significant propor-
tions of children develop atopic symptoms in their first year
of life. One recent multinational study indicated that 14-28%
of infants suffer from atopic dermatitis [1] and rates of recur-
rent, severe wheezing often used as an early diagnostic marker
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of heightened risk for the development of asthma have been
reported at 16% [2], with some western countries reporting
rates of food allergy in excess of 10% at 12 months of age [3].
Increases in the prevalence of these conditions have largely
been observed in industrialized countries and have been
linked to the modern western diet and lifestyle. Although,
there is now also growing evidence of increasing rates of dis-
ease in rapidly developing countries, showing a correlation
with rising economic growth and changes in diet and lifestyle
[4]. Numerous studies indicate that these types of allergic
responses often occur in a progressive manner termed the
“atopic march,” initially presenting early in infants as a skin
allergy or eczema that is linked to an underlying food allergy
[5]. Subsequently, many children go on to become sensitized
to indoor allergens, such as dust or pet dander and to develop
allergic rhinitis and then asthma later in childhood or in their
early teenage years [5]. Sensitization to outdoor aeroallergens
such as grass and tree pollens typically occurs during the later
phases of the atopic march, at a time where sensitization to
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ARTICLE INFO ABSTRACT
Keywords: Cancer is one of the leading causes of death and significantly burdens the healthcare system. Due to its preva-
Apoptosis lence, there is undoubtedly an unmet need to discover novel anticancer drugs. The use of natural products as

Natural products
Proliferation
Tumor

Signaling pathways

anticancer agents is an acceptable therapeutic approach due to accessibility, applicability, and reduced cyto-
toxicity. Natural products have been an incomparable source of anticancer drugs in the modern era of drug
discovery. Along with their derivatives and analogs, natural products play a major role in cancer treatment by
modulating the cancer microenvironment and different signaling pathways. These compounds are effective
against several signaling pathways, mainly cell death pathways (apoptosis and autophagy) and embryonic
developmental pathways (Notch pathway, Wnt pathway, and Hedgehog pathway). The historical record of
natural products is strong, but there is a need to investigate the current role of natural products in the discovery
and development of cancer drugs and determine the possibility of natural products being an important source of
future therapeutic agents. Many target-specific anticancer drugs failed to provide successful results, which ac-
counts for a need to investigate natural products with multi-target characteristics to achieve better outcomes. The
potential of natural products to be promising novel compounds for cancer treatment makes them an important
area of research. This review explores the significance of natural products in inhibiting the various signaling
pathways that serve as drivers of carcinogenesis and thus pave the way for developing and discovering anticancer
drugs.
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Abstract

Horses are non-ruminant, herbivorous mammals, been used through history for various purposes, with a gut microbiota
from cecum to the colon, possessing remarkable fermentative capacity. We studied the fecal microbiota of Azteca, Criollo,
Frisian, Iberian, Pinto, Quarter and Spanish horse breeds living in Mexico by next-generation DNA sequencing of 16S
rRNA gene libraries. Dominant phyla Firmicutes, Bacteroidetes, Proteobacteria, Spirochaetes, Fibrobacteres, Actinobacteria
and Verrucomicrobia have different relative abundances among breeds, with contrasted alpha and beta diversities as well.
Heatmap analysis revealed that Ruminococcaceae, Lachnospiraceae, Mogibacteriaceae families, and order Clostridiales are
more abundant in Spanish, Azteca, Quarter and Criollo breeds. The LEfSe analysis displayed higher abundance of order
Bacteroidales, family BS11, and genera Faecalibacterium, Comamonas, Collinsella, Acetobacter, and Treponema in Criollo,
Azteca, Iberian, Spanish, Frisian, Pinto, and Quarter horse breeds. The conclusion is that dominant bacterial taxa, found in
fecal samples of horse breeds living in Mexico, have different relative abundances.

Keywords Horse breeds - Fecal microbiota - High-throughput DNA sequencing - Bacterial diversity - Ion Torrent
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While de novo mutations (DNM:s) are key to genetic diversity, they are also responsible for a high number of rare disorders. To date,
no study has systematically examined the rate and distribution of DNMs in multiplex families in highly consanguineous populations.
Leveraging WGS profiles of 645 individuals in 146 families, we implemented a combinatorial approach using 3 complementary tools
for DNM discovery in 353 unique trio combinations. We found a total of 27,168 DNMs (median: 70 single-nucleotide and 6 insertion-
deletions per individual). Phasing revealed around 80% of DNMs were paternal in origin. Notably, using whole-genome methylation
data of spermatogonial stem cells, these DNMs were significantly more likely to occur at highly methylated CpGs (OR: 2.03;

p value = 6.62 x 10~ '"). We then examined the effects of consanguinity and ethnicity on DNMs, and found that consanguinity does
not seem to correlate with DNM rate, and special attention has to be considered while measuring such a correlation. Additionally,
we found that Middle-Eastern families with Arab ancestry had fewer DNMs than African families, although not significant (p value =
0.16). Finally, for families with diseased probands, we examined the difference in DNM counts and putative impact across affected
and unaffected siblings, but did not find significant differences between disease groups, likely owing to the enrichment for
recessive disorders in this part of the world, or the small sample size per clinical condition. This study serves as a reference for DNM
discovery in multiplex families from the globally under-represented populations of the Middle-East.

Journal of Human Genetics (2022) 67:579-588; https://doi.org/10.1038/510038-022-01054-9

INTRODUCTION

De novo mutations (DNMs) play major roles in organismal
evolution, in which they are responsible for creating biological
diversity [1]. Though rare, DNMs can also disrupt core develop-
mental pathways, resulting in severe genetic disorders, such as
autism spectrum disorder, congenital heart disease, and intellec-
tual disability [2, 3], and could explain the recurrence of such
severe disorders in outbred populations despite the detrimental
impact on reproductive fitness.

As the interest in understanding the roles of DNMs grows, it has
become useful to assess their pattern and distribution in both
simplex and multiplex families from ancestries representing the
diversity of global populations. The average DNM rate in humans
is estimated to be around 1-1.3x 10~8 mutations per base per
generation [4-6]. However, estimates are somewhat complicated
by the coverage efficiency in both parents and their children and
by the genomic context, e.g., the higher mutation rates in GC-rich
regions across different organisms, including humans [7, 8].
Moreover, considering the technical challenges produced by
PCR bias or sequencing errors, and the relatively low number of
DNMs in the genome, accurate calling and detection
requires approaches that can yield the highest sensitivity without
compromising specificity; and such combinatorial approaches
must be developed using complementary tools that help

increase the likelihood of capturing true positives while limiting
erroneous calls.

While previous studies have looked at DNMs in different
populations [4-6, 8-12], they have been somewhat limited by the
use of separate parent-offspring trios or a small number of multi-
generational families. Further, most studies to date have been
performed in outbred populations, with inadequate representa-
tion of the highly consanguineous Middle Eastern cohorts. We
thus aimed to explore the rate and distribution of single-gamete
DNMs detected using short-read whole-genome sequencing
(WGS) in a cohort of 146 multi-offspring families (353 unique
trios) enrolled in a large pediatric tertiary care center in the Middle
East. We applied three complementary tools to generate an
integrated list of DNMs for every individual, which was used to
estimate the DNM rate, determine the parent-of-origin, and
investigate the impact of parental age on DNM count. We also
examined the DNM mutational spectra and the distribution of
DNMs through genome methylation maps for both gonadal and
somatic tissues. Finally, we investigated the impact of consangui-
nity, ancestry, and disease status on DNM counts in our cohort. To
the best of our knowledge, this is the first large-scale assessment
of DNMs in a Middle Eastern multiplex family cohort, and it
establishes a reference for this globally under-represented
population.
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Abstract: Tissue engineering concepts, which are concerned with the attachment and growth of
specific cell types, frequently employ immobilized ligands that interact preferentially with cell types
of interest. Creating multicellular grafts such as heart valves calls for scaffolds with spatial control
over the different cells involved. Cardiac heart valves are mainly constituted out of two cell types,
endothelial cells and valvular interstitial cells. To have control over where which cell type can
be attracted would enable targeted cell settlement and growth contributing to the first step of an
engineered construct. For endothelial cells, constituting the outer lining of the valve tissue, several
specific peptide ligands have been described. Valvular interstitial cells, representing the bulk of the
leaflet, have not been investigated in this regard. Two receptors, the integrin «931 and CD44, are
known to be highly expressed on valvular interstitial cells. Here, we demonstrate that by covalently
grafting the corresponding peptide and polysaccharide ligand onto an erodible, polycaprolactone
(PCL), and a non-degradable, polytetrafluoroethylene (PTFE), polymer, surfaces were generated that
strongly support valvular interstitial cell colonization with minimal endothelial cell and reduced
platelet adhesion. The technology for covalent binding of corresponding ligands is a key element
towards tissue engineered cardiac valves for in vitro applications, but also towards future in vivo
application, especially in combination with degradable scaffold material.

Keywords: valvular interstitial cells; surface modification; vascular tissue engineering; hyaluronic
acid; integrin; CD44; PTFE; PCL; bioconjugation

1. Introduction

A wide range of materials are used for medical devices and other medical applications
from a simple mechanical support up to the replacement of organ functions. The application
of surface modification of biomaterials opens new possible applications that have been
widely discussed [1]. It is important that the surface of the foreign material does not
cause unwanted host responses that would impair the intended function. A desirable
material would show both inert characteristics, such as antifouling [2-4], and promotion of
colonization with specific cell types [5]. The methods most frequently used include plasma
techniques [6] as well as chemical treatments, e.g., wet chemistry [7], to name but a few.
Apart from simple coating with proteins of the extracellular matrix (ECM), more advanced
techniques make use of covalent conjugation of ECM-derived recognition motifs such as the
well-known “RGD” motif [5]. Additional peptides have been described addressing specific
cell types, e.g., the amino acid sequences REDV and YIGSR were found to interact with
endothelial cells in a selective manner [8-10]. Besides in vivo applications, the increasing
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Activation of NOTCH signaling via DLL1 is mediated
by APE1-redox-dependent NF-xB activation in
oesophageal adenocarcinoma
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ABSTRACT

Objective Oesophageal adenocarcinoma (EAC) arises
in the setting of Barrett's oesophagus, an intestinal
metaplastic precursor lesion that can develop in patients
with chronic GERD. Here, we investigated the role of
acidic bile salts, the mimicry of reflux, in activation of
NOTCH signaling in EAC.

Design This study used public databases, EAC cell line
models, L2-IL1B transgenic mouse model and human
EAC tissue samples to identify mechanisms of NOTCH
activation under reflux conditions.

Results Analysis of public databases demonstrated
significant upregulation of NOTCH signaling components

in EAC. In vitro studies demonstrated nuclear accumulation
of active NOTCH1 cleaved fragment (NOTCH intracellular
domain) and upregulation of NOTCH targets in EAC cells

in response to reflux conditions. Additional investigations
identified DLL1 as the predominant ligand contributing to
NOTCH1 activation under reflux conditions. We discovered a
novel crosstalk between APE1 redox function, reflux-induced
inflammation and DLL1 upregulation where NF-xB can
directly bind to and induce the expression of DLL1. The APE1
redox function was crucial for activation of the APE1-NF-kB-
NOTCH axis and promoting cancer cell stem-like properties
in response to reflux conditions. Overexpression of APE1
and DLL1 was detected in gastro-oesophageal junctions of
the L2-IL18 transgenic mouse model and human EAC tissue
microarrays. DLL1 high levels were associated with poor
overall survival in patients with EAC.

Conclusion These findings underscore a unique
mechanism that links redox balance, inflammation and
embryonic development (NOTCH) into a common pro-
tumorigenic pathway that is intrinsic to EAC cells.

INTRODUCTION

Oesophageal cancer is the sixth leading cause of
cancer death worldwide.! Oesophageal adenocar-
cinoma (EAC), the predominant histopathological
type of oesophageal cancer in the USA and Western
countries, has been increasing rapidly over the past
40 years.” Patients with EAC have a S-year survival
rate below 20%.” * Hence, there is an urgent need
to identify novel molecular mechanisms and find
new therapeutic targets for EAC. Chronic GERD
is characterised by abnormal exposure of the lower

;%% Shutian Zhang,' Wael EI-Rifai ® %

WHAT IS ALREADY KNOWN ON THIS SUBJECT?

= Apurinic/apyrimidinic endonuclease (APE1) is
aberrantly overexpressed in multiple cancer
types, including oesophageal adenocarcinoma
(EAC). Exposure to chronic gastro-oesophageal
reflux, the main risk factor for Barrett's
oesophagus (BE)-originated oesophageal
tumourigenesis, induces APE1 dysregulation,
activates intricate networks of redox-dependent
transcription factors and promotes cancer cell
survival.

= Although activation of NOTCH signaling was
reported in BE and EAC, the mechanisms
underlying its activation in reflux conditions
remain largely unknown.

WHAT ARE THE NEW FINDINGS?

= Using 2D and 3D in vitro models as well as
mouse and human data, we report a novel
signaling axis where APE1 promotes activation
of NOTCH through redox-dependent NF-xB
activation and DLL1 induction. High levels of
DLL1 are associated with poor overall survival
in patients with EAC.

HOW MIGHT IT IMPACT ON CLINICAL
PRACTICE IN THE FORESEEABLE FUTURE?

= EAC s one of the leading causes of cancer
death in the USA and Western countries, where
standard chemotherapy has limited efficacy.
Our findings provide a new perspective for
the crosstalk between signaling networks,
suggesting that targeting NOTCH or APE1-
redox function can be a promising therapeutic

strategy in patients with EAC.

oesophagus to a mixture of acidic gastric juice and
bile salts. GERD is the main risk factor for meta-
plastic Barrett’s oesophagus (BE) and its progres-
sion to EAC.” ® GERD conditions in patients with
BE and EAC induce DNA damage along with
aberrant activation of pro-inflammatory and pro-
tumorigenic signaling pathways such as NF-xB and
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Pregnancy causes physiological and immunological adaptations that allow the mother
and fetus to communicate with precision in order to promote a healthy pregnancy. At the
same time, these adaptations may make pregnant women more susceptible to infections,
resulting in a variety of pregnancy complications; those pathogens may also be vertically
transmitted to the fetus, resulting in adverse pregnancy outcomes. Even though the
placenta has developed a robust microbial defense to restrict vertical microbial
transmission, certain microbial pathogens have evolved mechanisms to avoid the
placental barrier and cause congenital diseases. Recent mechanistic studies have
begun to uncover the striking role of the maternal microbiota in pregnancy outcomes.
In this review, we discuss how microbial pathogens overcome the placental barrier to
cause congenital diseases. A better understanding of the placental control of fetal infection
should provide new insights into future translational research.

Keywords: preterm labor, miscarriage, TORCH, pregnancy complications, microbiome

1 INTRODUCTION

Pregnancy is a critical “formative period” that has a significant impact on an individual’s health
trajectory from fetal life to adulthood (Lash, 2015). Pregnancy is governed by a series of
interconnected physiological and cellular mechanisms that promote maternal homeostasis and
maintain optimal maternal-fetal interface while boosting fetal growth (Ander et al., 2019). These
mechanisms enable the woman’s body to undergo, physiological and immunologic adaptations to
host fetal antigens. From the mother’s immune system perspective, the fetus is an allograft that
contains foreign antigens from the father (Robinson and Klein, 2012). To protect the fetus from
immune rejection, the maternal immune must strike a delicate balance between maintaining
tolerance to the fetal allograft by inducing anti-inflammatory properties at the maternal-fetal
interface and maintaining an elevated inflammatory response with rising levels of pro-inflammatory
cytokines at mucosal surfaces such as the gut to protect against microbial challenges (Koren et al.,
2012; Erlebacher, 2013; PrabhuDas et al., 2015; Nuriel-Ohayon et al., 2016; Marchant et al., 2017).
Concurrently, the transition of the maternal immune system during pregnancy from more
inflammatory states at the start of pregnancy to lower levels of inflammation in mid-pregnancy
makes pregnant women more vulnerable to infections (Mor and Cardenas, 2010) and pregnancy
complications. Although the exact etiology of pregnancy complications remains elusive, the
complex interaction of microbial or other factors with host immune system is thought to be the
underlying pathogenesis of pregnancy complications (Megli and Coyne, 2021).
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Background: Paget’s disease of bone (PDB) is characterized by focal areas of dysregulated
bone turnover resulting in increased bone loss and abnormal bone formation with variable
severity. PDB has a complex etiology and both genetics and environmental factors have been
implicated. A recent study has identified many differentially methylated loci in PDB compared
to healthy subjects. However, associations between DNA methylation profiles and disease
severity of PDB have not been investigated.

Objectives: To investigate the association between DNA methylation signals and PDB
severity.

Methods: Using 232 well-characterized PDB subjects from the PRISM trial, a disease
severity score was devised based on the clinical features of PDB. DNA methylation profiling
was performed using lllumina Infinium HumanMethylation 450K array.

Results: We identified 100 CpG methylation sites significantly associated with PDB
severity at FDR <0.05. Additionally, methylation profiles in 11 regions showed
Bonferroni-significant association with disease severity including six islands (located in
VCL, TBX5, CASZ1, ULBP2, NUDT15 and SQSTMT), two gene bodies (CXCR6 and
DENND1A), and 3 promoter regions (RPL27, LINCO0301 and VPS29). Moreover, FDR-
significant effects from region analysis implicated genes with genetic variants previously
associated with PDB severity, including RIN3 and CSF7. A multivariate predictor model
featuring the top severity-associated CpG sites revealed a significant correlation (R =0.71,
p=6.9 x 107"%) between observed and predicted PDB severity scores. On dichotomizing
the severity scores into low and high severity, the model featured an area under curve
(AUC) of 0.80, a sensitivity of 0.74 and a specificity of 0.68.

Conclusion: We identified several CpG methylation markers that are associated with PDB
severity in this pioneering study while also highlighting the novel molecular pathways
associated with disease progression. Further work is warranted to affirm the suitability of
our model to predict the severity of PDB in newly diagnosed patients or patients with family
history of PDB.
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Abstract: Obesity is a chronic disease with increasing cases among children and adolescents. Melano-
cortin 4 receptor (MC4R) is a G protein-coupled transporter involved in solute transport, enabling it
to maintain cellular homeostasis. MC4R mutations are associated with early-onset severe obesity, and
the identification of potential pathological variants is crucial for the clinical management of patients
with obesity. A number of mutations have been reported in MC4R that are responsible for causing
obesity and related complications. Delineating these mutations and analyzing their effect on MC4R'’s
structure will help in the clinical intervention of the disease condition as well as designing potential
drugs against it. Sequence-based pathogenicity and structure-based protein stability analyses were
conducted on naturally occurring variants. We used computational tools to analyze the conservation
of these mutations on MC4R’s structure to map the structural variations. Detailed structural analyses
were carried out for the active site mutations (i.e., D122N, D126Y, and S188L) and their influence
on the binding of calcium and the agonist or antagonist. We performed molecular dynamics (MD)
simulations of the wild-type and selected mutations to delineate the conformational changes, which
provided us with possible reasons for MC4R’s instability in these mutations. This study provides
insight into the potential direction toward understanding the molecular basis of MC4R dysfunction
in disease progression and obesity.

Keywords: MC4R; G protein-coupled transporter (GPCR); obesity; pathological variants; mutational
analysis; simulation

1. Introduction

Obesity forms a complex multifactorial disease, with a global prevalence of 12%.
Studies have suggested a strong genetic influence affecting obesity, with the melanocortin
4 receptor (MC4R) being one of the most critical and widely investigated so far. It is a
member of the G protein-coupled receptor (GPCR) family, a major drug target accounting
for 30% of FDA-approved medicine [1,2]. MC4R is expressed in the hypothalamus (i.e.,
paraventricular nucleus), and it is a key component of the leptin-melanocortin pathway [3].
The MC4R is activated by proopiomelanocortin (POMC)-derived polypeptides: o- and
-melanocyte-stimulating hormone (MSH), released by the post-translational processing
of POMC. Conversely it is blocked by agouti-related peptide (AgRP) expressed in the
AgRP /neuropeptide Y(NPY) neurons in the arcuate nucleus [4]. The function of these neu-
rons is regulated via signals received from adipose tissue, precisely by leptin via the leptin
receptor in the case of food and energy metabolism. MSH activates the MC4R and catalyzes
the exchange of GDP for GTP on the stimulatory G protein (Gs), resulting in activation
of adenylyl cyclase (AC) and generation of intracellular cAMP. cAMP activates protein
kinase A(PKA) or MAPK signaling (via ERK1/2 phosphorylation) [5,6]. However, more
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Autosomal recessive IRF7 deficiency was previously reported in three patients with single critical influenza or COVID-19
pneumonia episodes. The patients’ fibroblasts and plasmacytoid dendritic cells produced no detectable type I and Il IFNs,
except IFN-B. Having discovered four new patients, we describe the genetic, immunological, and clinical features of seven IRF7-
deficient patients from six families and five ancestries. Five were homozygous and two were compound heterozygous for
IRF7 variants. Patients typically had one episode of pulmonary viral disease. Age at onset was surprisingly broad, from 6 mo to
50 yr (mean age 29 yr). The respiratory viruses implicated included SARS-CoV-2, influenza virus, respiratory syncytial virus, and
adenovirus. Serological analyses indicated previous infections with many common viruses. Cellular analyses revealed strong
antiviral immunity and expanded populations of influenza- and SARS-CoV-2-specific memory CD4* and CD8* T cells. IRF7-
deficient individuals are prone to viral infections of the respiratory tract but are otherwise healthy, potentially due to residual
IFN-B and compensatory adaptive immunity.
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Introduction
Human type I IFN-mediated immunity provides an intrinsic,

innate first line of defense against invading viruses (Lazear
et al., 2019; Schneider et al., 2014). The 17 type I IFN genes en-
code 13 forms of IFN-a, IFN-B, IFN-g, IFN-k, and IFN-w. All
nucleated cells can produce IFN-$ upon sensing viral infection,
and this contributes to the induction of other type I IFNs. During
viral infections, plasmacytoid dendritic cells (pDCs) produce
large quantities of IFN-a and -w (Cella et al., 1999; Reizis, 2019;
Siegal et al., 1999). IFN-k and IFN-¢ are preferentially expressed
in the skin and reproductive tract, respectively, and are three or-
ders of magnitude less potent than IFN-a2 (Fung et al., 2013; Harris
et al,, 2018; LaFleur et al., 2001). Nucleated cells express type I IFN
receptors, whereupon stimulation induces the transcription of type
1 IFN genes and other IFN-stimulated genes (ISGs), most of which
promote antiviral immunity (Schoggins, 2019). Notably, however,
human pluripotent stem cells constitutively express ISGs and dis-
play attenuated induction of ISGs upon type I IFN stimulation
(Hong and Carmichael, 2013; Wu et al., 2018).

Ifnarl or Ifnar2 knockout mice that lack the type I IFN re-
ceptor are susceptible to many experimental infections, but an
unexpected pattern is emerging in humans, with the corre-
sponding deficits seeming to confer vulnerability to a narrower
range of viruses (Duncan et al., 2021; Meyts and Casanova, 2021).
Autosomal recessive (AR) IFNARI and IFNAR2 deficiencies have
been reported in 16 and 9 patients, respectively (Abolhassani et al.,
2022; Bastard et al., 2022; Bastard et al., 2021; Duncan et al., 2015;
Duncan et al., 2022; Gothe et al., 2020; Hernandez et al., 2019;
Zhang et al., 2020). Patients with inherited STAT2 or IRF9 defi-
ciency lack ISG factor 3 (ISGF-3)—a transcription factor complex
consisting of STAT1, STAT2, and IRF9 that normally induces ISG
expression in response to type I and type III IFNs—but these
patients have a similarly narrower range of viral susceptibility
(Alosaimi et al., 2019; Hambleton et al., 2013; Hernandez et al.,
2018; Moens et al., 2017).

Patients with an apparent complete absence of type I IFN
immunity (IFNARI, IFNAR2) or of ISGF-3 (STAT2, IRF9) are
prone to adverse reactions to live attenuated viral vaccines, such
as yellow fever virus 17D (YFV-17D) and the measles, mumps,
and rubella virus (MMR) vaccine, and are also susceptible to
HSV-1, encephalitis, and critical influenza or COVID-19 pneu-
monia (Abolhassani et al., 2022; Alosaimi et al., 2019; Bastard
et al., 2021; Bastard et al., 2022; Duncan et al., 2015; Duncan
et al., 2022; Hambleton et al.,, 2013; Hernandez et al., 2019;
Hernandez et al., 2018; Moens et al., 2017; Zhang et al., 2020).
The clinical penetrance of such infections in patients with type I
IFN deficiencies remains unclear. These patients seem to be
otherwise normally resistant to a number of common viruses.
By contrast, AR complete and partial STAT1-deficient patients,
with impairments of both ISGF-3 and y-activated factor and,
thus, unresponsive to type I, II, and III IFNs, are prone to various
viral and intramacrophagic infections, resulting in early-onset
disease following a devastating course (Boehmer et al., 2020;
Burns et al., 2016; Chapgier et al., 2006; Dupuis et al., 2003; Le
Voyer et al., 2021; Sakata et al., 2020; Vairo et al., 2011).

IRFs are a family of transcription factors initially identified
on the basis of their ability to promote type I IFN production

Campbell et al.
Viral susceptibility in human IRF7 deficiency

(Miyamoto et al., 1988). IRF3 and IRF7 have been implicated in the
transcription of type I IFN genes downstream from viral sensors,
whereas other members of the IRF family promote the tran-
scription of a subset of ISGs (e.g., IRF9) or regulate leukocyte
development and differentiation (e.g., IRF8). These IRFs typically
bind regulatory DNA elements similar to those bound by ISGF-3
(IFN-stimulated response element boxes). Studies of knockout
mice have revealed a key role for IRF7 in the production of type I
and III IFNs (Honda et al., 2005). These studies also showed that
pDCs are the most potent type I and III IFN-producing cells, be-
cause of their markedly high levels of constitutive IRF7 expression
(Colonna et al., 2004; Honda and Taniguchi, 2006; Liu, 2001;
Reizis, 2019). Irf7-knockout mice are much more susceptible to
fatal HSV-1, encephalomyocarditis virus, and influenza A virus
(IAV) infections than either WT or Irf3-knockout mice, indicating
a requirement for IRF7 in immunity to both DNA and RNA viruses
(Hatesuer et al., 2017; Honda et al., 2005).

In humans, a 2.5-yr-old child with life-threatening influenza
virus pneumonia was found to be compound heterozygous for
loss-of-function (LoF) IRF7 variants (Ciancanelli et al., 2015).
This case confirmed the requirement for IRF7 for the induction
of all type I and III IFNs, with the exception of IFN-B. More
recently, two unrelated and previously healthy adults presented
with life-threatening COVID-19 pneumonia due to inherited
IRF7 deficiency (Zhang et al., 2020). Surprisingly, neither of
these patients presented any clinically severe viral infections
until the ages of 49 and 50 yr. This raises important questions
regarding the requirement for IRF7-dependent type I and III
IFNs for human immunity to viruses. With brief descriptions of
only three patients, the range of severe viral infections and the
individual penetrance of each viral infection in patients with
inherited IRF7 deficiency remained unclear. Here, we studied
the genetic, immunological, and clinical features of an interna-
tional cohort of seven patients from six kindreds and five an-
cestries with AR IRF7 deficiency, including the three previously
described patients.

Results and discussion
Patients with biallelic rare IRF7 variants
In 2015, we reported AR IRF7 deficiency in a single patient
with life-threatening influenza pneumonia (P1, F410V;Q421X;
Ciancanelli et al., 2015). In 2020, we reported another two pa-
tients with AR IRF7 deficiency (P2, P364AfsX38;P364AfsX38 and
P3, D117N;M371V) and life-threatening COVID-19 pneumonia,
providing proof-of-principle that critical influenza and COVID-
19 pneumonia can be allelic (Casanova and Abel, 2021; Zhang
etal., 2022; Zhang et al., 2020). We have now performed whole-
exome sequencing (WES) or whole-genome sequencing on the
COVID Human Genetic Effort cohort of 927 adult patients with
critical COVID-19 pneumonia (Casanova et al., 2020). We have
also analyzed a cohort of 107 patients with severe influenza
pneumonia. We searched for patients with biallelic very rare
variants of IRF7 (minor allele frequency [MAF] <0.001).

In addition to the three previously reported patients with
critical influenza or COVID-19 pneumonia, we identified one
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Abstract

Purpose: Early accurate diagnosis of infection & organ dysfunction (sepsis) remains a major challenge in clinical
practice. Utilizing effective biomarkers to identify infection and impending organ dysfunction before the onset of
clinical signs and symptoms would enable earlier investigation and intervention. To our knowledge, no prior study has
specifically examined the possibility of pre-symptomatic detection of sepsis.

Methods: Blood samples and clinical/laboratory data were collected daily from 4385 patients undergoing elective
surgery. An adjudication panel identified 154 patients with definite postoperative infection, of whom 98 developed
sepsis. Transcriptomic profiling and subsequent RT-gPCR were undertaken on sequential blood samples taken
postoperatively from these patients in the three days prior to the onset of symptoms. Comparison was made against
postoperative day-, age-, sex- and procedure- matched patients who had an uncomplicated recovery (n =151) or
postoperative inflammation without infection (n =148).

Results: Specific gene signatures optimized to predict infection or sepsis in the three days prior to clinical presenta-
tion were identified in initial discovery cohorts. Subsequent classification using machine learning with cross-validation
with separate patient cohorts and their matched controls gave high Area Under the Receiver Operator Curve (AUC)
values. These allowed discrimination of infection from uncomplicated recovery (AUC 0.871), infectious from non-infec-
tious systemic inflammation (0.897), sepsis from other postoperative presentations (0.843), and sepsis from uncompli-
cated infection (0.703).

Conclusion: Host biomarker signatures may be able to identify postoperative infection or sepsis up to three days in
advance of clinical recognition. If validated in future studies, these signatures offer potential diagnostic utility for post-
operative management of deteriorating or high-risk surgical patients and, potentially, other patient populations.

Keywords: Sepsis, Diagnosis, Host, Biomarker, Signatures
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Early, accurate diagnosis of infection and organ dys-
function remains problematic, as reflected by multiple
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Abnormal expression of Forkhead box protein M1 (FOXM1) and serine/threonine kinase
Budding uninhibited by benzimidazoles 1 (BUB1B) contributes to the development and
progression of several cancers, including chronic myelogenous leukemia (CML). However,
the molecular mechanism of the FOXM1/BUB1B regulatory network and the role of
Neosetophomone-B (NSP-B) in leukemia remains unclear. NSP-B, a meroterpenoid
fungal secondary metabolite, possesses anticancer potential in human leukemic cells
lines; however, the underlying mechanism has not been elucidated. The present study
aimed to explore the role of NSP-B on FOXM1/BUB1B signaling and the underlying
molecular mechanism of apoptosis induction in leukemic cells. We performed gene
expression profiling of NSP-B-treated and untreated leukemic cells to search for
differentially expressed genes (DEGs). Interestingly BUB1B was found to be significantly
downregulated (logFC -2.60, adjusted p = 0.001) in the treated cell line with the highest
connectivity score among cancer genes. Analysis of TCGA data revealed overexpression
of BUB1B compared to normal in most cancers and overexpression was associated with
poor prognosis. BUB1B also showed a highly significant positive correlation with FOXM1
in all the TCGA cancer types. We used human leukemic cell lines (K562 and U937) as an in
vitro study model to validate our findings. We found that NSP-B treatment of leukemic
cells suppressed the expression of FOXM1 and BUB1B in a dose-dependent manner. In
addition, NSP-B also resulted in the downregulation of FOXM1-regulated genes such as
Aurora kinase A, Aurora kinase B, CDK4, and CDK®6. Suppression of FOXM1 either by
siRNA or NSP-B reduced BUB1B expression and enhanced cell survival inhibition and
induction of apoptosis. Interestingly combination treatment of thiostrepton and NSP-B
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Familial hypercholesterolemia (FH) is an inherited disease characterized by reduced
efficiency of low-density lipoprotein-cholesterol (LDL-C) removal from the blood and,
consequently, an increased risk of life-threatening early cardiovascular complications. In
Qatar, the prevalence of FH has not been determined and the disease, as in many
countries, is largely underdiagnosed. In this study, we combined whole-genome
sequencing data from the Qatar Genome Program with deep phenotype data from
Qatar Biobank for 14,056 subjects to determine the genetic spectrum and estimate
the prevalence of FH in Qatar. We used the Dutch Lipid Clinic Network (DLCN) as a
diagnostic tool and scrutinized 11 FH-related genes for known pathogenic and possibly
pathogenic mutations. Results revealed an estimated prevalence of 0.8% (1:125) for
definite/probable cases of FH in the Qatari population. We detected 16 known pathogenic/
likely pathogenic mutations in LDLR and one in PCSKQ9; all in a heterozygous state with
high penetrance. The most common mutation was rs1064793799 (c.313+3A >C) followed
by rs771019366 (p.Asp90Gly); both in LDLR. In addition, we identified 18 highly penetrant
possibly pathogenic variants, of which 5 were Qatari-specific, in LDLR, APOB, PCSK9 and
APOE, which are predicted to be among the top 1% most deleterious mutations in the
human genome but further validations are required to confirm their pathogenicity. We did
not detect any homozygous FH or autosomal recessive mutations in our study cohort. This
pioneering study provides a reliable estimate of FH prevalence in Qatar based on a
significantly large population-based cohort, whilst uncovering the spectrum of genetic
variants associated with FH.

Keywords: dyslipidemias, hypercholesterolemia, familial hypercholesterolemia, monogenic, FH, LDL-C, LDLR
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AXL receptor tyrosine kinase promotes an invasive phenotype and chemotherapy
resistance in esophageal adenocarcinoma (EAC). AXL has been implicated in the
regulation of autophagy, but the underlying molecular mechanism remains poorly
understood. Herein, we investigate the mechanistic role of AXL in autophagy as well as
metformin-induced effects on the growth and survival of EAC. We demonstrate that AXL
mediates autophagic flux through activation of AMPK-ULK1 signaling in a reactive oxygen
species (ROS)-dependent mechanism by glucose starvation. AXL positively regulates
basal cellular ROS levels without significantly affecting mitochondrial ROS production in
EAC cells. Pharmacological inhibition of cellular ROS using Trolox abrogates glucose
starvation-induced AMPK signaling and autophagy. We demonstrate that AXL expression
is required for metformin-induced apoptosis in EAC cells in vitro. The apoptosis induction
by metformin is markedly attenuated by inhibition of autophagy through genetic silencing
of Beclin1 or ATG7 autophagy mediators, thereby confirming the requirement of intact
autophagy for enhancing metformin-induced apoptosis in EAC cells. Our data indicate
that metformin-induced autophagy displays a pro-apoptotic function in EAC cells. We
show that the metformin-induced suppression of tumor growth in vivo is highly dependent
on AXL expression in a tumor xenograft mouse model of EAC. We demonstrate that AXL
promotes metformin-induced apoptosis through activation of autophagy in EAC. AXL may
be a valuable biomarker to identify tumors that are sensitive to metformin. Therefore, AXL
expression could inform the selection of patients for future clinical trials to evaluate the
therapeutic efficacy of metformin in EAC.

Keywords: AMPK, autophagic flux, ATG7, Barrett’s esophagus, Beclin1, glucose starvation, proliferation, reactive
oxygen species
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Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection currently
remains one of the biggest global challenges that can lead to acute respiratory distress
syndrome (CARDS) in severe cases. In line with this, prior pulmonary tuberculosis (TB) is a
risk factor for long-term respiratory impairment. Post-TB lung dysfunction often goes
unrecognized, despite its relatively high prevalence and its association with reduced
quality of life. In this study, we used a metabolomics analysis to identify potential
biomarkers that aid in the prognosis of COVID-19 morbidity and mortality in post-TB
infected patients. This analysis involved blood samples from 155 SARS-CoV-2 infected
adults, of which 23 had a previous diagnosis of TB (post-TB), while 132 did not have a
prior or current TB infection. Our analysis indicated that the vast majority (~92%) of post-
TB individuals showed severe SARS-CoV-2 infection, required intensive oxygen support
with a significantly high mortality rate (52.2%). Amongst individuals with severe COVID-19
symptoms, we report a significant decline in the levels of amino acids, notably the
branched chains amino acids (BCAAs), more so in the post-TB cohort (FDR <= 0.05) in
comparison to mild and asymptomatic cases. Indeed, we identified betaine and BCAAs as
potential prognostic metabolic biomarkers of severity and mortality, respectively, in
COVID-19 patients who have been exposed to TB. Moreover, we identified serum
alanine as an important metabolite at the interface of severity and mortality. Hence, our
data associated COVID-19 mortality and morbidity with a long-term metabolically driven
consequence of TB infection. In summary, our study provides evidence for a higher
mortality rate among COVID-19 infection patients who have history of prior TB infection
diagnosis, which mandates validation in larger population cohorts.

Keywords: COVID-19 disease severity, tuberculosis, post-tuberculosis long-term consequences,
metabolomics, biomarkers
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1 | BACKGROUND

Abstract

Colorectal cancer (CRC) is a predominant life-threatening cancer, with liver
and peritoneal metastases as the primary causes of death. Intestinal inflam-
mation, a known CRC risk factor, nurtures a local inflammatory environment
enriched with tumor cells, endothelial cells, immune cells, cancer-associated
fibroblasts, immunosuppressive cells, and secretory growth factors. The com-
plex interactions of aberrantly expressed cytokines, chemokines, growth fac-
tors, and matrix-remodeling enzymes promote CRC pathogenesis and evoke sys-
temic responses that affect disease outcomes. Mounting evidence suggests that
these cytokines and chemokines play a role in the progression of CRC through
immunosuppression and modulation of the tumor microenvironment, which
is partly achieved by the recruitment of immunosuppressive cells. These cells
impart features such as cancer stem cell-like properties, drug resistance, inva-
sion, and formation of the premetastatic niche in distant organs, promoting
metastasis and aggressive CRC growth. A deeper understanding of the cytokine-
and chemokine-mediated signaling networks that link tumor progression and
metastasis will provide insights into the mechanistic details of disease aggres-
siveness and facilitate the development of novel therapeutics for CRC. Here,
we summarized the current knowledge of cytokine- and chemokine-mediated
crosstalk in the inflammatory tumor microenvironment, which drives immuno-
suppression, resistance to therapeutics, and metastasis during CRC progression.
We also outlined the potential of this crosstalk as a novel therapeutic target for
CRC. The major cytokine/chemokine pathways involved in cancer immunother-
apy are also discussed in this review.

KEYWORDS
chemokine, colorectal cancer, cytokine, drug resistance, epithelial-mesenchymal transition,
immunosuppression, immunotherapy, inflammation, metastasis, tumor microenvironment

and inflammation alter the normal gut microenvironment
and contribute to the pathogenesis of CRC [6, 7]. Unre-

Colorectal cancer (CRC) is the fourth most common can-
cer and the third leading cause of cancer-associated death
worldwide [1]. Approximately 25% of patients with CRC
have metastases at diagnosis, most commonly liver metas-
tases [2]. Peritoneal cavity metastases develop in approxi-
mately 50% of patients treated with chemoradiation ther-
apy [3]. Patients with inflammatory bowel diseases (IBDs),
such as ulcerative colitis and Crohn’s disease, have an
increased risk for developing colitis-associated CRC [4].
IBDs are characterized by a chronic inflammatory state
with an altered intestinal permeability and gut microbiota
leading to a dysbiotic intestinal state [5]. These alterations

solved inflammation generates a microenvironment favor-
able for cellular transformation and the growth of can-
cer cells. Ulcerative colitis and Crohn’s disease account
for 10% to 15% of deaths in patients with CRC [8, 9].
In addition, increased consumption of a low-fiber diet
lacking essential nutrients, alcohol/tobacco, red meat, a
lack of physical activity [10], and obesity [11] increases
the risk of CRC development. Furthermore, family his-
tory of CRC, the presence of precancerous CRC polyps,
genetic syndromes such as lynch syndrome and famil-
ial adenomatous polyposis, and type 2 diabetes are other
important risk factors that contribute to the development
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ARTICLE INFO ABSTRACT

Keywords: Since the introduction of the cancer stem cell (CSC) paradigm, significant advances have been made in under-
Maligf'laﬂdes standing the functional and biological plasticity of these elusive components in malignancies. Endowed with self-
zg;:}[llng pathways renewing abilities and multilineage differentiation potential, CSCs have emerged as cellular drivers of virtually

all facets of tumor biology, including metastasis, tumor recurrence/relapse, and drug resistance. The functional
and biological characteristics of CSCs, such as self-renewal, cell fate decisions, survival, proliferation, and dif-
ferentiation are regulated by an array of extracellular factors, signaling pathways, and pluripotent transcriptional
factors. Besides the well-characterized regulatory role of transcription factors OCT4, SOX2, NANOG, KLF4, and
MYC in CSCs, evidence for the central role of Forkhead box transcription factor FOXM1 in the establishment,
maintenance, and functions of CSCs is accumulating. Conventionally identified as a master regulator of the cell
cycle, a comprehensive understanding of this molecule has revealed its multifarious oncogenic potential and
uncovered its role in angiogenesis, invasion, migration, self-renewal, and drug resistance. This review compiles
the large body of literature that has accumulated in recent years that provides evidence for the mechanisms by
which FOXM1 expression promotes stemness in glioblastoma, breast, colon, ovarian, lung, hepatic, and
pancreatic carcinomas. We have also compiled the data showing the association of stem cell mediators with
FOXM1 using TCGA mRNA expression data. Further, the prognostic importance of FOXM1 and other stem cell
markers is presented. The delineation of FOXM1-mediated regulation of CSCs can aid in the development of
molecularly targeted pharmacological approaches directed at the selective eradication of CSCs in several human
malignancies.

Cancer stem cells
Self-renewal
Carcinogenesis

1. Introduction as transcription factors (TFs), characterized are proteins that bind to
certain regulatory regions on the DNA helix to activate or inhibit tran-

There are more than 2500 proteins in humans thought to bind to scription. The transcription process in all living beings leads to the fine
chromatin to regulate replication, repair, unwinding, and transcription and spatiotemporally controlled synthesis of ribonucleic acids and is
of DNA. A considerable number of these proteins (about 1500) function initiated by extrinsic or intrinsic triggers through a signal transduction

Abbreviations: CSC, Cancer stem cell; TF, Transcription factor; Fox, Forkhead box; TNBC, Triple-negative breast cancer; BCSC, Breast cancer stem cell; BC, Breast
cancer; CRC, Colorectal cancer; CCSC, Colorectal cancer stem cell; MnSOD, Manganese-dependent superoxide dismutase; MELK, Maternal embryonic leucine zipper
kinase; EMT, Epithelial to mesenchymal transition; ESC, Embryonic stem cell; HCC, Hepatocellular carcinoma; ROS, Reactive oxygen species; LCSC, Liver cancer stem
cell; HSC, Hepatic stellate cell; HGF, Hepatocyte growth factor; LGSOC, Low-grade serous ovarian carcinoma; HGSOC, High-grade serous ovarian carcinoma; OCSC,
Ovarian cancer stem cell; ATRA, All-trans retinoic acid; OCSLC, Ovarian cancer stem-like cell; hCTR1, Human copper transporter 1; EOC, Epithelial ovarian cancer;
NSCLC, Non-small cell lung cancer; SCLC, Small cell lung cancer; Lung CSC, Lung cancer stem cell; GBM, Glioblastoma; GSC, Glioma stem cell; PC, Pancreatic cancer;
PCSC, Pancreatic cancer stem cell; PDAC, Pancreatic ductal adenocarcinoma; TAM, Tamoxifen; Hh, Hedgehog.
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Abstract Nomograms are important clinical tools applied widely in both developing and aging
populations. They are generally constructed as normative models identifying cases as outliers to

a distribution of healthy controls. Currently used normative models do not account for genetic
heterogeneity. Hippocampal volume (HV) is a key endophenotype for many brain disorders. Here,
we examine the impact of genetic adjustment on HV nomograms and the translational ability to
detect dementia patients. Using imaging data from 35,686 healthy subjects aged 44-82 from the
UK Biobank (UKB), we built HY nomograms using Gaussian process regression (GPR), which —
compared to a previous method - extended the application age by 20 years, including dementia
critical age ranges. Using HV polygenic scores (HV-PGS), we built genetically adjusted nomograms
from participants stratified into the top and bottom 30% of HV-PGS. This shifted the nomograms in
the expected directions by ~100 mm?® (2.3% of the average HV), which equates to 3 years of normal
aging for a person aged ~65. Clinical impact of genetically adjusted nomograms was investigated
by comparing 818 subjects from the Alzheimer’s Disease Neuroimaging Initiative (ADNI) database
diagnosed as either cognitively normal (CN), having mild cognitive impairment (MCI) or Alzheimer’s
disease (AD) patients. While no significant change in the survival analysis was found for MCI-to-AD
conversion, an average of 68% relative decrease was found in intra-diagnostic-group variance, high-
lighting the importance of genetic adjustment in untangling phenotypic heterogeneity.

Editor's evaluation

This manuscript considers whether genetic information can improve the clinical utility of population
norms derived from brain imaging data. The authors propose to incorporate polygenic scores into
normative models of hippocampal volume to improve predictions of neurodegenerative disease.
This approach is elegantly demonstrated in this manuscript and may be useful for clinical translation
of population neuroimaging.

Introduction

Brain imaging genetics is a rapidly evolving area of neuroscience combining imaging, genetic, and
clinical data to gain insight into normal and diseased brain morphology and function (Shen and
Thompson, 2020). Normative modelling is an emerging method in neuroscience, aiming to identify

Janahi et al. eLife 2022;11:€78232. DOI: https://doi.org/10.7554/eLife.78232
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Human leukocyte antigen
class Il gene diversity tunes
antibody repertoires to
common pathogens
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Allelic diversity of human leukocyte antigen (HLA) class Il genes may help
maintain humoral immunity against infectious diseases. In this study, we
investigated germline genetic variation in classical HLA class Il genes and
employed a systematic, unbiased approach to explore the relative
contribution of this genetic variation in the antibody repertoire to various
common pathogens. We leveraged a well-defined cohort of 800 adults
representing the general Arab population in which genetic material is shared
because of the high frequency of consanguineous unions. By applying a high-
throughput method for large-scale antibody profiling to this well-defined
cohort, we were able to dissect the overall effect of zygosity for classical HLA
class Il genes, as well as the effects associated with specific HLA class Il alleles,
haplotypes and genotypes, on the antimicrobial antibody repertoire breadth
and antibody specificity with unprecedented resolution. Our population
genetic studies revealed that zygosity of the classical HLA class Il genes is a
strong predictor of antibody responses to common human pathogens,
suggesting that classical HLA class Il gene heterozygosity confers a selective
advantage. Moreover, we demonstrated that multiple HLA class Il alleles can
have additive effects on the antibody repertoire to common pathogens. We
also identified associations of HLA-DRB1 genotypes with specific antigens. Our
findings suggest that HLA class Il gene polymorphisms confer specific humoral
immunity against common pathogens, which may have contributed to the
genetic diversity of HLA class Il loci during hominine evolution.

KEYWORDS

human antibody repertoires, microbial infection, phage immunoprecipitation
sequencing, human leukocyte antigen, major histocompatibility complex,
polymorphisms, allelic diversity, association study
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Abstract: Vitamin D deficiency is a global disorder associated with several chronic illnesses includ-
ing dyslipidemia and metabolic syndrome. The impact of this association with both dyslipidemia
and vitamin D deficiency on metabolomics profile is not yet fully understood. This study analy-
ses the metabolomics and lipidomic signatures in relation to vitamin D status and dyslipidemia.
Metabolomics data were collected from Qatar Biobank database and categorized into four groups
based on vitamin D and dyslipidemia status. Metabolomics multivariate analysis was performed
using the orthogonal partial least square discriminate analysis (OPLS-DA) whilst linear models were
used to assess the per-metabolite association with each of the four dyslipidemia/vitamin D combi-
nation groups. Our results indicate a high prevalence of vitamin D deficiency among the younger
age group, while dyslipidemia was more prominent in the older group. A significant alteration of
metabolomics profile was observed among the dyslipidemic and vitamin D deficient individuals
in comparison with control groups. These modifications reflected changes in some key pathways
including ceramides, diacylglycerols, hemosylceramides, lysophospholipids, phosphatidylcholines,
phosphatidylethanol amines, and sphingomyelins. Vitamin D deficiency and dyslipidemia have a
deep impact on sphingomyelins profile. The modifications were noted at the level of ceramides and
are likely to propagate through downstream pathways.

Keywords: vitamin D; 25-hydroxyvitamin D; dyslipidemia; metabolomics; lipidomics

1. Introduction

Vitamin D deficiency (serum 25 dihydroxy vitamin D (25(OH)D) concentrations
<12 ng/mL) is a worldwide health problem affecting approximately 1 billion individ-
uals globally, with vitamin D insufficiency (<20 ng/mL) affecting 50% of the population.
The elderly, obese individuals, nursing home residents, and hospitalized patients have
the greatest rates of vitamin D deficiency [1,2]. In Qatar, Al-Dabhani et al. found that
64% of the 1205 individuals in their research cohort were vitamin D deficient and suffered
vitamin-D-related morbidity [3].

In recent years, a growing body of epidemiological and experimental data has shown
that low blood vitamin D levels are associated with a variety of metabolic illnesses, includ-
ing dyslipidemia, obesity, type 2 diabetes, insulin resistance, and cardiovascular disease,
including hypertension [4]. In a study by Jiang et al., it was revealed that low vitamin D
levels were inversely associated with LDL and triglycerides levels, whereas higher vitamin
D levels were linked to high HDL [5]. HDL is dubbed as the “good” cholesterol, tasked
with extracting excess cholesterol from peripheral arteries and transferring it to the liver for
elimination in a process known as reverse cholesterol transfer [6]. As a result, guidelines
recommend lowering triglyceride and LDL levels while increasing HDL levels. The activi-
ties of dyslipidemia medications, which reduce triglyceride and LDL levels while boosting
HDL levels, support these guidelines.

Metabolites 2022, 12, 771. https:/ /doi.org/10.3390/ metab01208077
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Abstract: Variants in cardiac myosin-binding protein C (cMyBP-C) are the leading cause of inherited
hypertrophic cardiomyopathy (HCM), demonstrating the key role that cMyBP-C plays in the heart’s
contractile machinery. To investigate the c-MYBPC3 HCM-related cardiac impairment, we generated
a zebrafish mypbc3-knockout model. These knockout zebrafish displayed significant morphological
heart alterations related to a significant decrease in ventricular and atrial diameters at systolic and
diastolic states at the larval stages. Immunofluorescence staining revealed significant hyperplasia in
the mutant’s total cardiac and ventricular cardiomyocytes. Although cardiac contractility was similar
to the wild-type control, the ejection fraction was significantly increased in the mypbc3 mutants.
At later stages of larval development, the mutants demonstrated an early cardiac phenotype of
myocardium remodeling, concurrent cardiomyocyte hyperplasia, and increased ejection fraction as
critical processes in HCM initiation to counteract the increased ventricular myocardial wall stress.
The examination of zebrafish adults showed a thickened ventricular cardiac wall with reduced heart
rate, swimming speed, and endurance ability in both the mypbc3 heterozygous and homozygous
groups. Furthermore, heart transcriptome profiling showed a significant downregulation of the
actin-filament-based process, indicating an impaired actin cytoskeleton organization as the main
dysregulating factor associated with the early ventricular cardiac hypertrophy in the zebrafish mypbc3
HCM model.

Keywords: hypertrophic cardiomyopathy; HCM; c-MYBPC3; actin; RNA seq; zebrafish knockout

1. Introduction

Hypertrophic cardiomyopathy (HCM) is one of the most common heritable cardiac
conditions, with an estimated prevalence in the general population of >1:500 [1-3]. HCM
is an archetypical single gene disorder with an autosomal dominant pattern of inheri-
tance [4,5]. Patients usually present with fatigue, palpitations, dizziness, dyspnea, syncope,
angina, and congestive heart failure. Clinical characteristics include left ventricular hy-
pertrophy, diastolic dysfunction, outflow obstruction, and myocardial ischemia [6]. It is

Int. J. Mol. Sci. 2022, 23, 8840. https://doi.org/10,3390/ijm523168
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ARTICLE INFO ABSTRACT

Keywords: Cancer is a devastating disease and is the second leading cause of death worldwide. Surgery, chemotherapy (CT),
Natural product and/or radiation therapy (RT) are the treatment of choice for most advanced tumors. Unfortunately, treatment
Cancer failure due to intrinsic and acquired resistance to the current CT and RT is a significant challenge associated with
Chemotherapy . is. Th . d to devel d identi h L 11

Radiotherapy poor patient prognosis. There is an urgent need to develop and identify agents that can sensitize tumor cells to
Cytotoxicity chemo-radiation therapy (CRT) with minimal cytotoxicity to the healthy tissues. While many recent studies have
Apoptosis identified the underlying molecular mechanisms and therapeutic targets for CRT failure, using small molecule
Immunosuppression inhibitors to chemo/radio sensitize tumors is associated with high toxicity and increased morbidity. Natural

products have long been used as chemopreventive agents in many cancers. Combining many of these compounds
with the standard chemotherapeutic agents or with RT has shown synergistic effects on cancer cell death and
overall improvement in patient survival. Based on the available data, there is strong evidence that natural
products have a robust therapeutic potential along with CRT and their well-known chemopreventive effects in
many solid tumors. This review article reports updated literature on different natural products used as CT or RT
sensitizers in many solid tumors. This is the first review discussing CT and RT sensitizers together in cancer.

Anti-Inflammatory

1. Introduction

Cancer is a devastating disease and the 2nd cause of death world-
wide. International Agency for Research on Cancer (IARC) expects 21.7
and 13 million incidences and deaths, respectively, in 2030 worldwide
[1]. While surgery and chemotherapy (CT) and/or radiotherapy (RT) are
the standard of care for most advanced tumors, intrinsic or acquired
resistance to the CT or RT limits the efficacy and results in poor patient
prognosis. Unsurprisingly, 80-90% of cancer-associated deaths are
attributed to drug resistance and the development of refractory tumors

[2]. Though the underlying mechanisms of resistance can be multifac-
torial and completely unknown, recent molecular studies suggest the
involvement of deregulated drug targets, pro-survival and
anti-apoptotic signaling pathways [3]. In addition, most current
chemotherapeutic drugs are toxic to the normal tissues, including the
gastrointestinal (GI) tract, heart, bone marrow, lungs, kidneys, etc. [4].
Most importantly, organ failure due to these cytotoxic drugs is a
frequent cause of cancer-related deaths [4]. These limitations of the
chemotherapeutic drugs have prompted researchers to develop small
molecular inhibitors for targeted therapies, but unfortunately, their
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Expanding whole blood sample collection for transcriptome analysis beyond
traditional phlebotomy clinics will open new frontiers for remote immune
research and telemedicine. Determining the stability of RNA in blood samples
exposed to high ambient temperatures (>30°C) is necessary for deploying
home-sampling in settings with elevated temperatures (e.g., studying
physiological response to natural disasters that occur in warm locations or in
the summer). Recently, we have developed homeRNA, a technology that
allows for self-blood sampling and RNA stabilization remotely. homeRNA
consists of a lancet-based blood collection device, the Tasso-SST™ which
collects up to 0.5 ml of blood from the upper arm, and a custom-built
stabilization transfer tube containing RNAlater™. In this study, we investigated
the robustness of our homeRNA kit in high temperature settings via two small
pilot studies in Doha, Qatar (no. participants = 8), and the Western and South
Central USA during the summer of 2021, which included a heatwave of
unusually high temperatures in some locations (no. participants = 11). Samples
collected from participants in Doha were subjected to rapid external
temperature fluctuations from being moved to and from air-conditioned areas
and extreme heat environments (up to 41°C external temperature during brief
temperature spikes). In the USA pilot study, regions varied in outdoor
temperature highs (between 25°C and 43.4°C). All samples that returned a RNA
integrity number (RIN) value from the Doha, Qatar group had a RIN >7.0, a
typical integrity threshold for downstream transcriptomics analysis. RIN values
for the Western and South Central USA samples (n = 12 samples) ranged from
6.9-8.7 with 9 out of 12 samples reporting RINs >7.0. Overall, our pilot data
suggest that homeRNA can be used in some regions that experience elevated
temperatures, opening up new geographical frontiers in disseminated
transcriptome analysis for applications critical to telemedicine, global health,
and expanded clinical research. Further studies, including our ongoing work in
Qatar, USA, and Thailand, will continue to test the robustness of homeRNA.

KEYWORDS

home blood sampling, personalized medicine, RNA stabilization, high temperature
sampling, global health
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Abstract

Disorders that result from de-arrangement of growth, development and/or differentiation of the appendages (limbs and digit)
are collectively called as inherited abnormalities of human appendicular skeleton. The bones of appendicular skeleton have
central role in locomotion and movement. The different types of appendicular skeletal abnormalities are well described in
the report of “Nosology and Classification of Genetic skeletal disorders: 2019 Revision”. In the current article, we intend
to present the embryology, developmental pathways, disorders and the molecular genetics of the appendicular skeletal mal-
formations. We mainly focused on the polydactyly, syndactyly, brachydactyly, split-hand—foot malformation and clubfoot
disorders. To our knowledge, only nine genes of polydactyly, five genes of split-hand—foot malformation, nine genes for
syndactyly, eight genes for brachydactyly and only single gene for clubfoot have been identified to be involved in disease
pathophysiology. The current molecular genetic data will help life sciences researchers working on the rare skeletal disorders.
Moreover, the aim of present systematic review is to gather the published knowledge on molecular genetics of appendicular

skeleton, which would help in genetic counseling and molecular diagnosis.

Keywords Appendicular skeleton - Skeleton pathways - Molecular genetics - Mutations - Databases

Human skeleton

The skeleton of an adult human is composed of two hundred
and thirteen (213) bones, apart from the sesamoid bones
(Standring 2015). These include 74 axial skeleton bones,
126 appendicular skeleton bones and 6 auditory ossicle
bones. Bone modeling is a continuous process that happens
throughout the life of an individual. Bone modeling helps
to adjust the bones according to the bio-mechanical forces,
removes damaged bones tissues and replaces it with fresh
mechanically stronger bone to maintain its strength. There
are four common bone categories, namely short bones, long
bones, irregular bones and flat bones. Long bones include
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clavicles, radii, humeri, ulnae, femurs, metacarpals, tibiae,
metatarsals, phalanges and fibulae. Short bones include car-
pal bones and tarsal bones, sesamoid bones and patellae.
Flat bones consist of multiple bones of the cranium and the
scapulae, mandible, ribs and sternum. The irregular bones
include vertebrae, coccyx, hyoid bone and sacrum. Apart
from providing structural strength, the skeleton performs
several important functions such as providing muscles levers
to enable locomotion and movement, protecting significant
interior organs and structures, preservation of mineral
homeostasis and acid-base balance, acting as a growth fac-
tors and cytokines reservoir and providing the medium for
hematopoiesis inside the marrow spaces (Taichman 2005).

The objective of present systematic review is to gather
the published literature on molecular genetics and associ-
ated pathways of appendicular skeleton, with the intention of
broad application in research, genetic counseling and molec-
ular diagnosis. The current report comprehensive explained
the different types of appendicular skeletal disorders, their
associated pathways, and molecular genetics. The present
systematic review provides a consolidated knowledge to
researchers and healthcare providers to understand the biol-
ogy of appendicular skeleton and its development.

@ Springer
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Cortical interneurons originating in the embryonic medial ganglionic emi-

nence (MGE) diverge into a range of different subtypes found in the adult

mouse cerebral cortex. The mechanisms underlying this divergence and the
timing when subtype identity is set up remain unclear. We identify the highly
conserved transcriptional co-factor MTGS as being pivotal in the development
of a large subset of MGE cortical interneurons that co-expresses Somatostatin
(SST) and Neuropeptide Y (NPY). MTGS interacts with the pan-MGE tran-
scription factor LHX6 and together the two factors are sufficient to promote
expression of critical cortical interneuron subtype identity genes. The SST-NPY

cortical interneuron fate is initiated early, well before interneurons migrate
into the cortex, demonstrating an early onset specification program. Our
findings suggest that transcriptional co-factors and modifiers of generic line-
age specification programs may hold the key to the emergence of cortical
interneuron heterogeneity from the embryonic telencephalic germinal zones.

A large diversity of cortical GABAergic interneurons has been identi-
fied in the mammalian cerebral cortex on the basis of molecular,
electrophysiological, morphological and connectivity signatures'”.
The development of this diversity begins early during embryogenesis
when cortical interneurons are specified from subcortical
precursors®’. Although mature gene networks and epigenetic sig-
natures become evident only when interneurons settle in the cortex®,
specification starts early, and embryonic gene expression in newly
differentiated neurons reflects cortical interneuron mature identities’.
Hence, genetic programs that instruct interneuron fates initiate early
but unfold gradually subject to intrinsic and extrinsic influences'".
SST- and Parvalbumin (PV)-expressing cortical interneurons are
the two major classes of interneurons that are generated from the
MGE™. More than 15 different SST and PV interneuron subtypes have
been identified to date and yet we lack all knowledge as to how this fine

diversity is generated*”. NKX2-1 and its downstream target, LHX6,
constitute the core molecular cascade governing the onset of MGE-
interneuron development™”. LHX6 is expressed in the entire MGE
cortical interneuron lineage at all prenatal and postnatal stages and is
required for specification, migration, laminar distribution and differ-
entiation of MGE interneurons'®®, How LHX6 performs these diverse
functions remains unknown.

Myeloid translocation genes (Mtg) encode non-DNA binding tran-
scriptional regulators that associate with DNA-binding factors to
recruit regulatory protein complexes to target loci®?°. They are so
named because they are frequent targets of translocation in acute
myeloid leukaemia®®. MTG proteins are best known as transcriptional
co-repressors with high networking capacity that regulate cell fate
decisions and differentiation in different systems* . Three family
members have been identified to date: Mtg8 (Runxitl), Mtg16 (Cbfa2t3)
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Abstract

HIV-associated nephropathy (HIVAN) impairs functions of both glomeruli and tubules.
Attention has been previously focused on the HIVAN glomerulopathy. Tubular injury has
drawn increased attention because sodium wasting is common in hospitalized HIV/AIDS
patients. We used viral protein R (Vpr)-transgenic mice to investigate the mechanisms
whereby Vpr contributes to urinary sodium wasting. In phosphoenolpyruvate carboxykinase
promoter-driven Vpr-transgenic mice, in situ hybridization showed that Vpr mRNA was
expressed in all nephron segments, including the distal convoluted tubule. Vpr-transgenic
mice, compared with wild-type littermates, markedly increased urinary sodium excretion,
despite similar plasma renin activity and aldosterone levels. Kidneys from Vpr-transgenic
mice also markedly reduced protein abundance of the Na*-CI" cotransporter (NCC), while
mineralocorticoid receptor (MR) protein expression level was unchanged. In African green
monkey kidney cells, Vpr abrogated the aldosterone-mediated stimulation of MR transcrip-
tional activity. Gene expression of Slc12a3 (NCC) in Vpr-transgenic mice was significantly
lower compared with wild-type mice, assessed by both qRT-PCR and RNAScope in situ
hybridization analysis. Chromatin immunoprecipitation assays identified multiple MR
response elements (MRE), located from 5 kb upstream of the transcription start site and
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Abstract: Inherited retinal dystrophies (IRDs) are a heterogeneous group of degenerative disorders
of the retina. Retinitis Pigmentosa (RP) is a common type of IRD that causes night blindness and
loss of peripheral vision and may progress to blindness. Mutations in more than 300 genes have
been associated with syndromic and non-syndromic IRDs. Recessive forms are more frequent in
populations where endogamy is a social preference, such as Pakistan. The aim of this study was
to identify molecular determinants of IRDs with the common presentation of night blindness in
consanguineous Pakistani families. This study included nine consanguineous IRD-affected families
that presented autosomal recessive inheritance of the night blindness phenotype. DNA was extracted
from blood samples. Targeted exome sequencing of 344 known genes for retinal dystrophies was
performed. Screening of nine affected families revealed two novel (c.5571_5576delinsCTAGATand
c.471dup in EYS and SPATA?7 genes, respectively) and six reported pathogenic mutations (c.304C>A,
¢.187C>T, c.1560C>A, ¢.547C>T, ¢.109del and ¢.9911_11550del in PDE6A, USH2A, USH2A, NMNAT1,
PAX6 and ALMSI genes, respectively) segregating with disease phenotype in each respective family.
Molecular determinants of hereditary retinal dystrophies were identified in all screened families.
Identification of novel variants aid future diagnosis of retinal dystrophies and help to provide genetic
counseling to affected families.

Keywords: retinaldystrophies; night blindness; homozygous sequence variants; autosomal recessive

1. Introduction

Inherited retinal dystrophies (IRDs) are degenerative eye disorders causing substantial
loss of vision and even blindness [1]. The most common inheritable retinal dystrophy is
retinitis pigmentosa (RP), which is characterized by the degradation of photoreceptors,
predominantly rods and secondarily tightly packed cones [2]. In the initial stage of disease,
night vision is reduced, followed by loss of peripheral vision in the diseased individu-
als [3]. Different values of prevalence are reported from various regions worldwide; from
1:372 in rural regions of South India [4] to 1:9000 in Korea [5]. RP can be present in both
non-syndromic and syndromic forms. In non-syndromic forms, it can be inherited in auto-
somal pattern (dominant/recessive), X-linked pattern (dominant/recessive), mitochondrial
inheritance or sporadic cases [6]. Syndromic forms of RP such as Bardet-Biedl syndrome
(MIM no. 209900) and Usher syndrome (MIM no. 276901) are associated with extra ocular
abnormalities and are reported in almost 20-30% cases [3].

Significant overlap at both the clinical and molecular level is observed between dif-
ferent forms of IRDs. For example, early onset RP can be detected at the age of 2 years
and could overlap with Leber’s congenital amaurosis (LCA) (MIM # 204000) [2], but in
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Abstract

Akkermansia muciniphila (A. muciniphila) is present in the human gut microbiota from infancy and gradually increases
in adulthood. The potential impact of the abundance of A. muciniphila has been studied in major cardiovascular
diseases including elevated blood pressure or hypertension (HTN). HTN is a major factor in premature death world-
wide, and approximately 1.28 billion adults aged 30-79 years have hypertension. A. muciniphila is being considered

a next-generation probiotic and though numerous studies had highlighted the positive role of A. muciniphila in
lowering/controlling the HTN, however, few studies had highlighted the negative impact of increased abundance of
A. muciniphila in the management of HTN. Thus, in the review, we aimed to discuss the current facts, evidence, and
controversy about the role of A. muciniphila in the pathophysiology of HTN and its potential effect on HTN manage-
ment/regulation, which could be beneficial in identifying the drug target for the management of HTN.

Keywords: Akkermansia muciniphila, Hypertension, Gut microbiome, Metagenomic, Blood pressure, Gut microbiota

Introduction

Akkermansia spp., belong to the Verrucomicrobia fam-
ily, with only two species identified so far, namely Akker-
mansia muciniphila (A. muciniphila) and Akkermansia
glycaniphila [1, 2]. Both species are considered intestinal
mucin-degrading bacterium; the former was initially iso-
lated from the fecal samples of healthy Caucasian females
in 2004, whereas the latter was isolated from fecal sam-
ples of reticulated python, Malayopython reticulatus in
2016 [1, 2]. A. muciniphila is an oval-shaped, non-motile,
and gram-negative anaerobic bacteria, that grows well
with an optimum temperature of 37 °C and pH of 6.5

TArun Prasath Lakshmanan and Selvasankar Murugesan contributed equally
to this work

*Correspondence: alakshmanan@sidra.org; aterranegra@sidra.org

! Precision Nutrition, Sidra Medicine, 26999, Doha, Qatar
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[1], and it is present in wild animals, mice, hamsters,
and humans [3]. Caputo et al. successfully sequenced A.
muciniphila, directly from human stool samples using
the whole-genome assembly method [4], and the abun-
dance level of A. muciniphila in the human feces sample
is approximately 3—-4%. In rare conditions, the abun-
dance level can increase up to 5% [5]. A. muciniphila is
considered a potential probiotic due to its nature that
can effectively use the gastrointestinal tract (GI) mucin
[6] and possesses a unique survival mechanism, that is,
the degradation of gastrointestinal mucin from the host
causing the release of carbon and nitrogen sources for
its survival [1, 7]. Also, its abundance level is modulated
by dietary patterns and other changes in the mucin level
[8]. In addition, it promotes the growth of other bacte-
ria through a cross-feeding mechanism, mainly releasing
amino acids and sugars during the GI mucin degradation
process [8]. Its role has been studied in major diseases,

©The Author(s) 2022. 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://creativeco
mmons.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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Abstract

Background: Advances in our understanding of the tumor microenvironment have radically changed the cancer
field, highlighting the emerging need for biomarkers of an active, favorable tumor immune phenotype to aid treat-
ment stratification and clinical prognostication. Numerous immune-related gene signatures have been defined;
however, their prognostic value is often limited to one or few cancer types. Moreover, the area of non-coding RNA as
biomarkers remains largely unexplored although their number and biological roles are rapidly expanding.

Methods: We developed a multi-step process to identify immune-related long non-coding RNA signatures with
prognostic connotation in multiple TCGA solid cancer datasets.

Results: Using the breast cancer dataset as a discovery cohort we found 2988 differentially expressed INCRNAs
between immune favorable and unfavorable tumors, as defined by the immunologic constant of rejection (ICR) gene
signature. Mapping of the INcRNAs to a coding-non-coding network identified 127 proxy protein-coding genes that
are enriched in immune-related diseases and functions. Next, we defined two distinct 20-IncRNA prognostic signa-
tures that show a stronger effect on overall survival than the ICR signature in multiple solid cancers. Furthermore, we
found a 3 IncRNA signature that demonstrated prognostic significance across 5 solid cancer types with a stronger
association with clinical outcome than ICR. Moreover, this 3 IncRNA signature showed additional prognostic signifi-
cance in uterine corpus endometrial carcinoma and cervical squamous cell carcinoma and endocervical adenocarci-
noma as compared to ICR.

Conclusion: We identified an immune-related 3-IncRNA signature with prognostic connotation in multiple solid
cancer types which performed equally well and in some cases better than the 20-gene ICR signature, indicating that it
could be used as a minimal informative signature for clinical implementation.
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Abstract

Owarian cancer (OC) is one of the most common causes of cancer-related death in women worldwide.
Its five-year survival rates are worse than the two most common gynecological cancers, cervical and
endometrial. This is because it is asymptomatic in the early stages and usually detected in the
advanced metastasized stage. Thus, survival is increasingly dependent on timely diagnosis. The delay
in detection is contributed partly by the occurrence of non-specific clinical symptoms in the early
stages and the lack of effective biomarkers and detection approaches. This underlines the need for
biomarker identification and clinical validation, enabling sarlier diagnosis, effective prognosis, and
response to therapy. Apart from the traditional diagnostic biomarkers for QC, several new biomarkers
have been delineated using advanced high-throughput molecular approaches in recent years. They
are currently being clinically evaluated for their true diagnostic potential. In this chapter, we document
the commonly utilized traditional screening markers and recently identified emerging biomarkers in
OC diagnosis, focusing on secretory and protein biomarkers. We also briefly reviewed the recent
advances and prospects in OC diagnosis.

Keywords: Biomarkers; Cancer antigens; Cell-free DNA; Circulating tumor cells; Liquid biopsy;
Multiplexed assays; Ovarian cancer; Secretory proteins.
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The consumption of an optimal amount of fruits and vegetables is known
to improve physical fitness and physiological body functions. Healthy eating
habits, including intake of fruits and vegetables, can modify gut microbiota.
This study aimed to demonstrate the effectiveness of a formulated fruit
and vegetable supplement (FVS) in modulating the antioxidant capacity
and the gut microbiota composition. We enrolled 30 healthy volunteer
subjects, matched for age, gender, BMI, and smoking habits, and randomized
them into the FVS and the placebo (PLA) groups. Among the serum
vitamins, the folic acid level was significantly higher (p = 0.001) in the
FVS group than in the PLA group, whereas the vitamin B2 level was
significantly higher in the PLA group than in the FVS group (p = 0.028).
The antioxidant capacity, measured by using the oxygen radical absorbance
capacity (ORAC) method, was also slightly higher in the FVS group than in
the PLA group but did not reach statistical significance. The dietary intake,
assessed by 24-h recalls, did not show any significant changes after the
supplementation in both the groups. The gut microbiome composition,
measured by 16S rDNA sequencing, showed no difference in both alpha and
beta diversities, whereas the LEfse analysis revealed a microbial shift after
the treatment, with a decreased abundance of the genus Ruminococcus
from the Lachnospiraceae family (p = 0.009), and the unclassified genus
from the family Erysipelotrichaceae (UC36, p = 0.003) in the FVS group
compared with the PLA group (confirmed by SIAMCAT analysis, AUC = 74.1%).
With a minor effect, the genus Faecalibacterium and unclassified genus and
family from the order Lactobacillales (UC31) were also increased in the FVS
group compared with the PLA group (p = 0.0474, p = 0.0352, respectively).
SCFA measurement by gas chromatography—mass spectrometry showed an
increased level of 2-methylbutyrate in the FVS group compared with the
PLA group (p = 0.0385). Finally, the Spearman correlation analysis showed
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ARTICLE INFO ABSTRACT

Keywords: Infertility is a common, clinically heterogeneous reproductive disorder worldwide with a prevalence of about
Infertility ) 15%. To date about eighty genes have been discovered to cause non-syndromic infertility, affecting males and
Azoospermia females equally, though traditionally the genetic analysis of each group has been conducted separately. Here, we
Primary ovarian insufficiency .. . - . . . s . .

ZSWIM? report the clinical and genetic characterization of a consanguineous family of Pakistani origin with multiple

individuals, including male and female, affected with infertility. Males exhibited non-obstructive azoospermia
whereas females had primary ovarian insufficiency.

Whole exome sequencing revealed a missense variant [c.176C > T, p. (Ser59Leu)] in the ZSWIM7 gene which
functions in homologous recombination repair. The variant was found in a homozygous form in all affected males
and females. To our knowledge, this is the first family that has individuals affected with infertility in both sexes.
This point to the utility of large consanguineous families with multiple affected siblings to reveal joint mecha-

Novel missense variant

nisms affecting human reproduction.

1. Introduction

Infertility is a common reproductive disorder affecting 15% of cou-
ples worldwide where 50% of infertile individuals are males (Vander
Borght and Wyns, 2018). Male infertility is caused by disruption of a
spermatogenic process which results in defects in the shape, number,
and function of spermatozoa. Female infertility may be caused by
ovulation defects due to hormonal imbalances, autoimmune response,
or premature loss of eggs. The prevalence of infertility varies in different
regions of the world. Recently, a study revealed 24.6% female infertility
in the Chinese female population which constituted 6.54% primary
infertility and 18.04% secondary infertility (Liang et al., 2021). Primary
ovarian insufficiency (POI) is a compelling cause of infertility affecting

* Corresponding author.
E-mail address: wahmad@qau.edu.pk (W. Ahmad).
! Contributed Equally.

https://doi.org/10.1016/j.ejmg.2022.104629

1% women (Eshre Guideline Group on POI et al., 2016). The defective
ovaries result in abnormal development of the resting follicles leading to
primary amenorrhea (Nelson, 2009; De Vos et al., 2010). Primary
amenorrhea is a key feature which is defined as the absence of menarche
at the age of puberty. It is differentiated from secondary amenorrhea
which is the absence of three or more consecutive periods after
menarche.

Infertility is a genetically heterogeneous disorder with more than
eighty genes that have been associated with nonsyndromic infertility
(Matzuk and Lamb, 2008; Alhathal et al., 2020; Chen et al., 2020). The
genes from a wide variety of molecular and cellular pathways have been
demonstrated to play essential roles in driving and coordinating the
cellular differentiation of spermatogonia into spermatozoa (Oud et al.,
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There is a critical unmet need to detect and image 2D materials within single
cells and tissues while surveying a high degree of information from single cells.
Here, a versatile multiplexed label-free single-cell detection strategy is proposed
based on single-cell mass cytometry by time-of-flight (CyTOF) and ion-beam
imaging by time-of-flight (MIBI-TOF). This strategy, “Label-free sINgle-cell
tracKing of 2D matErials by mass cytometry and MIBI-TOF Design” (LINKED),
enables nanomaterial detection and simultaneous measurement of multiple
cell and tissue features. As a proof of concept, a set of 2D materials, transi-

tion metal carbides, nitrides, and carbonitrides (MXenes), is selected to ensure
mass detection within the cytometry range while avoiding overlap with more
than 70 currently available tags, each able to survey multiple biological param-
eters. First, their detection and quantification in 15 primary human immune
cell subpopulations are demonstrated. Together with the detection, mass
cytometry is used to capture several biological aspects of MXenes, such as their
biocompatibility and cytokine production after their uptake. Through enzymatic
labeling, MXenes’ mediation of cell—cell interactions is simultaneously evalu-
ated. In vivo biodistribution experiments using a mixture of MXenes in mice
confirm the versatility of the detection strategy and reveal MXene accumulation
in the liver, blood, spleen, lungs, and relative immune cell subtypes. Finally,
MIBI-TOF is applied to detect MXenes in different organs revealing their spatial
distribution. The label-free detection of 2D materials by mass cytometry at the
single-cell level, on multiple cell subpopulations and in multiple organs simul-
taneously, will enable exciting new opportunities in biomedicine.

1. Introduction

The ability to track, detect, and quantita-
tively measure nanomaterials in cells and
tissues has driven their increasing exploi-
tation in biomedicine. The development
of label-free, high-resolution, and high-
dimensional approaches that simultane-
ously visualize 2D) materials in multiple
cell types, thus enabling insight into cell
functions and interactions, together with
their spatial localization in tissues, will
be crucial for translating nanomaterials to
clinical applications.

Transition metal carbides, nitrides,
and carbonitrides (MXenes)"? are emer-
gent 2D materials with a wide variety of
structures and compositions.?4 Although
the most studied MXene is Ti;C,, more
than 30 stoichiometric compositions
and at least 20 solid solutions have been
reported. The surfaces of those 2D sheets
are covered by functional groups, written
as T,. These groups primarily comprise
O, OH and F, and thus are hydrophilic
and easily dispersible in water and physi-
ologic media. Because most MXenes have
been shown to have biocompatibility and
no cytotoxicity, they have been widely
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Abstract

The ribonuclease DIS3 is one of the most frequently mutated genes
in the hematological cancer multiple myeloma, yet the basis of its
tumor suppressor function in this disease remains unclear. Herein,
exploiting the TCGA dataset, we found that DIS3 plays a prominent
role in the DNA damage response. DIS3 inactivation causes
genomic instability by increasing mutational load, and a pervasive
accumulation of DNA:RNA hybrids that induces genomic DNA
double-strand breaks (DSBs). DNA:RNA hybrid accumulation also
prevents binding of the homologous recombination (HR) machinery
to double-strand breaks, hampering DSB repair. DIS3-inactivated
cells become sensitive to PARP inhibitors, suggestive of a defect in
homologous recombination repair. Accordingly, multiple myeloma
patient cells mutated for DIS3 harbor an increased mutational bur-
den and a pervasive overexpression of pro-inflammatory inter-
feron, correlating with the accumulation of DNA:RNA hybrids. We
propose DIS3 loss in myeloma to be a driving force for tumorigene-
sis via DNA:RNA hybrid-dependent enhanced genome instability
and increased mutational rate. At the same time, DIS3 loss repre-
sents a liability that might be therapeutically exploited in patients
whose cancer cells harbor DIS3 mutations.

Keywords DNA damage repair; DNA:RNA Hybrids; interferon; multiple
myeloma; R-loops
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Introduction

DNA:RNA hybrids are structures where an RNA transcript hybri-
dizes with the DNA template, leaving the nontemplate DNA
single-stranded. The resulting DNA:RNA hybrid and the displaced
single-stranded DNA are collectively called R-loop (Sanz
et al, 2016). DNA:RNA hybrids mostly arise as RNA polymerases
progress through the genes during transcription, by the rehybridiza-
tion of the nascent RNA to the template DNA strand. Genome-wide
mapping experiments have revealed that the formation of DNA:RNA
hybrids is diffuse, occupying up to 5% of mammalian genomes
(Sanz et al, 2016). R-loops impact fundamental cellular functions,
such as the regulation of gene expression (Ginno et al, 2012;
Chédin, 2016) and transcriptional termination (Skourti-Stathaki &
Proudfoot, 2014). Paradoxically, despite their broad involvement in
many biological functions, when unbridled, they can also induce
DNA damage and genome instability (Santos-Pereira & Aguil-
era, 2015). Cells have evolved different mechanisms to regulate
DNA:RNA hybrid levels, based on the swift removal of the RNA
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Abstract: The purpose of this study was to evaluate the association between four distinct histopatho-
logical features: (1) tumor infiltrating lymphocytes, (2) mucinous differentiation, (3) tumor-stroma
ratio, plus (4) tumor budding and two gene expression-based classifiers—(1) consensus molecular
subtypes (CMS) plus (2) colorectal cancer intrinsic subtypes (CRIS). All four histopathological features
were retrospectively scored on hematoxylin and eosin sections of the most invasive part of the primary
tumor in 218 stage II and III colon cancer patients from two independent cohorts (AMC-AJCC-90 and
AC-ICAM). RNA-based CMS and CRIS assignments were independently obtained for all patients.
Contingency tables were constructed and a x2 test was used to test for statistical significance. Odds
ratios with 95% confidence intervals were calculated. The presence of tumor infiltrating lymphocytes
and a mucinous phenotype (>50% mucinous surface area) were strongly correlated with CMS1
(p < 0.001 and p = 0.008) and CRIS-A (p = 0.006 and p < 0.001). The presence of mucus (> 10%) was
associated with CMS3: mucus was present in 64.1% of all CMS3 tumors (p < 0.001). Although a clear
association between tumor-stroma ratio and CMS4 was established in this study (p = 0.006), still 32
out of 61 (52.5%) CMS4 tumors were scored as stroma-low, indicating that CMS4 tumors cannot be
identified solely based on stromal content. Higher budding counts were seen in CMS4 and CRIS-B
tumors (p = 0.045 and p = 0.046). No other associations of the measured parameters were seen for any
of the other CRIS subtypes. Our analysis revealed clear associations between histopathologic features
and CMS or CRIS subtypes. However, identification of distinct molecular subtypes solely based on
histopathology proved to be infeasible. Combining both molecular and morphologic features could
potentially improve patient stratification.

Keywords: colon cancer; histopathology; consensus molecular subtypes; CRC intrinsic subtypes;
tumor infiltrating lymphocytes; mucinous adenocarcinoma; tumor-stroma ratio; tumor budding

1. Introduction

Colon cancer (CC) is a complex and heterogeneous disease with significant variation
in therapy response and clinical outcome. The tumor-node-metastasis (TNM) classification,
based on tumor extension and invasion, provides prognostic information and is currently
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Abstract

The microbial communities are an indispensable part of the human defense system and coexist with
humans as symbionts, contributing to the metabolic functions and immune defense against
pathogens. An ecologically stable vaginal microbiota is dominated by Lactobacillus species, which
plays an important role in the prevention of genital infections by controlling the vaginal pH, reducing
glycogen to lactic acid, and stimulating bacteriocins and hydrogen peroxide. In contrast, an abnormal
vaginal microbial composition is associated with an increased risk of bacterial vaginaosis,
trichomoniasis, sexually transmitted diseases, preterm labor and other birth defects. This microbial
diversity is affected by race, ethnicity, pregnancy, hormonal changes, sexual activities, hygiene
practices and other conditions. In the present review, we discuss the changes in the microbial
community of the vaginal region at different stages of a female's life cycle and its influence on her
reproductive health and pathological conditions.

Keywords: Lactobacillus; bacterial vaginosis; preterm birth; vaginal microbiome.
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Abstract

The RAS family of proteins is among the most frequently mutated
genes in human malignancies. In ovarian cancer (OC), the most lethal
gynecological malignancy, RAS, especially KRAS mutational status at
codons 12, 13, and 61, ranges from 6-65% spanning different histo-
types. Normally RAS regulates several signaling pathways involved in
a myriad of cellular signaling cascades mediating numerous cellular
processes like cell proliferation, differentiation, invasion, and death.
Aberrant activation of RAS leads to uncontrolled induction of several
downstream signaling pathways such as RAF-1/MAPK (mitogen-
activated protein kinase), PI3K phosphoinositide-3 kinase (PI3K)/AKT,
RalGEFs, Rac/Rho, BRAF (v-Raf murine sarcoma viral oncogene
homolog B), MEK1 (mitogen-activated protein kinase kinase 1), ERK
(extracellular signal-regulated kinase), PKB (protein kinase B) and PKC
(protein kinase C) involved in cell proliferation as well as maintenance
pathways thereby driving tumorigenesis and cancer cell propagation.
KRAS mutation is also known to be a biomarker for poor outcome and
chemoresistance in OC. As a malignancy with several histotypes
showing varying histopathological characteristics, we focus on
reviewing recent literature showcasing the involvement of oncogenic
RAS in mediating carcinogenesis and chemoresistance in OC and its
subtypes.
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Simple Summary: Multiple myeloma (MM) is a cancer of white blood cells known as plasma
cells. It is hard to treat cancer, thus requires new treatments. Herein, a plant extracted compound,
guggulsterone (GS), has been investigated for its anticancer activity in MM cells. The results from
this study revealed that GS could be used for the effective treatment of MM due to its ability to cause
cell death in MM cells. It exhibits anticancer activity itself and also increases the effectiveness of other
drugs when combined. Therefore, it could be further investigated for its possible utilization in clinics
to treat MM patients.

Abstract: Multiple myeloma (MM) is a hematological disorder characterized by the abnormal ex-
pansion of plasma cells in the bone marrow. Despite great advances over the past three decades in
discovering the efficacious therapies for MM, the disease remains incurable for most patients owing to
emergence of drug-resistant cancerous cells. Guggulsterone (GS), a phytosteroid, extracted from the
gum resin of guggul plant, has displayed various anticancer activities in vitro and in vivo; however,
the molecular mechanisms of its anticancer activity have not been evaluated in MM cells. Therefore,
in this study, we investigated the anticancer activity of GS in various MM cell lines (U266, MM.1S,
and RPMI 8226) and the mechanisms involved. GS treatment of MM cells caused inhibition of cell
proliferation and induction of apoptotic cell death as indicated by increased Bax protein expression,
activation of caspases, and cleavage of poly (ADP-ribose) polymerase. This was associated with the
downregulation of various proliferative and antiapoptotic gene products, including cyclin D, Bcl-2,
Bcl-xL, and X-linked inhibitor of apoptosis protein. GS also suppressed the constitutive and inter-
leukin 6-induced activation of STAT3. Interestingly, the inhibition of Janus activated kinase or STAT3
activity by the specific inhibitors or by siRNA knockdown of STAT3 resulted in the downregulation
of HMGBI, suggesting an association between GS, STAT3, and HMGBI. Finally, GS potentiated the
anticancer effects of bortezomib (BTZ) in MM cells. Herein, we demonstrated that GS could be a
potential therapeutic agent for the treatment of MM, possibly alone or in combination with BTZ.

Keywords: guggulsterone; multiple myeloma; apoptosis; JAK/STAT signaling; anti-apoptotic
proteins; HMGB1
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Abstract. Background and Objectives: The heterogeneity of the coronavirus disease of 2019
(COVID-19) lies within its diverse symptoms and severity, ranging from mild to lethal. Acute
respiratory distress syndrome (ARDS) is a leading cause of mortality in COVID-19 patients,
characterized by a hyper cytokine storm. Autoimmunity is proposed to occur as a result of
COVID-19, given the high similarity of the immune responses observed in COVID-19 and
autoimmune diseases. Here, we investigate the level of autoimmune antibodies in COVID-19
patients with different severities. Results: Initial screening for antinuclear antibodies (ANA) IgG
using ELISA revealed that 1.58% (2/126) and 4% (5/126) of intensive care unit (ICU) COVID-19
cases expressed strong and moderate ANA levels, respectively. An additional sample was positive
with immunofluorescence assays (IFA) screening. However, all the non-ICU cases (n=273) were
ANA negative using both assays. Samples positive for ANA were further confirmed with large-
scale autoantibody screening by phage immunoprecipitation-sequencing (PhIP-Seq). The
majority of the ANA-positive samples showed "speckled" ANA pattern by microscopy and
revealed autoantibody specificities that targeted proteins involved in intracellular signal
transduction, metabolism, apoptotic processes, and cell death by PhIP-Seq; further denoting
reactivity to nuclear and cytoplasmic antigens. Conclusion: OQur results further support the notion
of routine screening for autoimmune responses in COVID-19 patients, which might help improve
disease prognosis and patient management. Further, results provide compelling evidence that
ANA-positive individuals should be excluded from being donors for convalescent plasma therapy
in the context of COVID-19.

Keywords: Autoimmunity; ANA; ICU; COVID-19; Coronavirus.
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Abstract: The human papillomavirus (HPV) is a non-enveloped double-stranded DNA virus capable
of infecting skin and mucosa epithelial cells. Commonly, HPV infection is associated with sexually
transmitted diseases and is considered the leading cause of cervical cancer and other carcinomas of
the anogenital tract. However, several studies reported their involvement in cancers of non-sexual
regions, including colorectal, head and neck, and breast cancers. There are several studies from the
Middle East and North Africa (MENA) regions on the potential association between high-risk HPVs
and cancer; nevertheless, there are limited studies that address the significance of HPV vaccination as
a potential guard against these cancers. In the current review, we present a comprehensive description
of the current HPV-associated cancers prevalence rates in the MENA region, demonstrating their
steady increase with time, especially in African regions. Moreover, we discuss the potential impact of
vaccination against HPV infections and its outcome on human health in this region.

Keywords: human papillomaviruses; cervical cancer; colorectal cancer; head and neck cancer; breast
cancer; the Middle East and North African region

1. Introduction

Cancer is one of the leading causes of mortality, with approximately 20 million new
cancer cases worldwide and 10 million cancer deaths [1]. Along with environmental
and genetic factors, recent studies attribute 20% of human cancers to viralor bacterial
infections [2]; with several reports revealing the presence of viruses in both solid and
non-solid tumors [3]. Some of the most commonly identified viruses include Epstein—Barr
virus (EBV), human papillomaviruses (HPVs), human herpes virus 8 (HHVS8 or Kaposi’s
sarcoma-associated herpesvirus), as well as hepatitis viruses B and C (HBV and HCV) [3].
Advancement in molecular biology showed viral oncogenes to alter cell signaling and
growth control pathways, thus triggering the onset and development of human diseases,
including cancer [4].

Human papillomaviruses (HPVs) are small, double-stranded DNA viruses with an
icosahedral capsid belonging to the Papillomaviridae family and are the etiological agent of
dermatological and sexually transmitted diseases [5]. Commonly, HPV is the most common
cause of sexually transmitted infections worldwide, with once in a lifetime infection risk
amongst both men and women of about 50% [6]. HPVs have the ability to infect the
cutaneous and mucosal epithelial tissues of the skin, upper respiratory, and anogenital
tracts [5]. Although HPVs are well-known inducers of common and anogenital warts [7],

Pathogens 2022, 11, 1380. https://doi.org/10.3390 /pathogens1111
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SUMMARY

Modulation of individual macronutrients or caloric density is known to regulate host resistance to infection in
mice. However, the impact of diet composition, independent of macronutrient and energy content, on infec-
tion susceptibility is unclear. We show that two laboratory rodent diets, widely used as standard animal feeds
and experimental controls, display distinct abilities in supporting mice during influenza infection. Mice placed
on the highly processed AIN93G showed increased mortality to infection compared with those on a grain-
based chow diet, suggesting a detrimental role for highly processed food in host defense. We further demon-
strate that the heightened susceptibility of AIN93G-fed mice was associated with the failure in homeostasis
restoration mediated by the cytokine interferon (IFN)-y. Our findings show that diet composition calibrates
host survival threshold by regulating adaptive homeostasis and highlights a pivotal role for extrinsic signals

in host phenotype and outcome of host-pathogen interaction.

INTRODUCTION

Animal models for elucidating host defense mechanisms have
traditionally focused on two interacting organisms: the pathogen
and its host. However, it is now understood that environmental
factors, such as diet, can also dictate host survival outcomes.
While alterations of dietary macronutrients or caloric density
are known to modulate infection susceptibility in mice,’™ the
impact of the dietary composition, independent of macronutrient
and energy content, on infection outcome is unknown. We have
previously demonstrated that the interaction between macronu-
trients, rather than calorie intake, regulates physiology®” and im-
mune function® in health, highlighting the importance of studying
the composition of energy-balanced diets in infection.
Laboratory animal diets can be divided into two categories:
grain-based and those containing purified ingredients. Although

both have equivalent protein, carbohydrate, and fat energy
densities, grain-based and purified diets comprise of different
ingredients, resulting in minor qualitative differences in the
macro- and micronutrient content. For instance, grain-based
diets typically obtain protein from soy instead of casein,
thereby increasing the dietary phytoestrogen content.® Further-
more, grain-based diets include whole-food ingredients,
whereas purified diets are equivalent to ultra-processed foods
(UPFs) in human food systems.'® There is growing evidence
that UPFs are a major contributor to the global chronic disease
burden,’™'? in part, due to their palatability and nutritional
composition (low in nutrient density, low in fiber, and energy
dense).'® There are also suggestions that the degree of pro-
cessing per se is important.'*'> Whether the same applies to
resistance to infectious diseases is an important, but unan-
swered, question.

crote Cell Reports 41, 111638, November 15, 2022 © 2022 The Author(s). 1
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Summary

Fully understanding autism spectrum disorder (ASD) genetics requires whole-genome
sequencing (WGS). We present the latest release of the Autism Speaks MSSNG resource,
which includes WGS data from 5,100 individuals with ASD and 6,212 non-ASD parents
and siblings (total n= 11,312). Examining a wide variety of genetic variants in MSSNG and
the Simons Simplex Collection (S5C; n=9,205), we identified ASD-associated rare
variants in 718/5,100 individuals with ASD from MSSNG (14.1%) and 350/2,419 from 55C
(14.5%). Considering genomic architecture, 52% were nuclear sequence-level variants,

46% were nuclear structural variants (including copy-number variants, inversions, large
insertions, uniparental isodisomies, and tandem repeat expansions), and 2% were
mitochondrial variants. Our study provides a guidebook for exploring genotype-
phenotype correlations in families who carry ASD-associated rare variants and serves as
an entry point to the expanded studies required to dissect the etiology in the ~85% of the
ASD population that remain idiopathic.
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Knowledge of the mechanisms underpinning the development of protective immunity conferred by mRNA vaccines
is fragmentary. Here, we investigated responses to coronavirus disease 2019 (COVID-19) mRNA vaccination via high-
temporal resolution blood transcriptome profiling. The first vaccine dose elicited modest interferon and adaptive
immune responses, which peaked on days 2 and 5, respectively. The second vaccine dose, in contrast, elicited sharp
day 1 interferon, inflammation, and erythroid cell responses, followed by a day 5 plasmablast response. Both post-
first and post-second dose interferon signatures were associated with the subsequent development of antibody
responses. Yet, we observed distinct interferon response patterns after each of the doses that may reflect quanti-
tative or qualitative differences in interferon induction. Distinct interferon response phenotypes were also ob-
served in patients with COVID-19 and were associated with severity and differences in duration of intensive care.
Together, this study also highlights the benefits of adopting high-frequency sampling protocols in profiling vaccine-
elicited immune responses.

INTRODUCTION

Coronavirus disease 2019 (COVID-19) vaccines are critical to the
ongoing efforts to control the severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) pandemic. To date, 9 vaccines have
received some form of approval for use in humans, and phase 3 trials
are ongoing for an additional 11 vaccines (I). Notable differences
exist among the vaccine products in terms of their design, the levels
of protection they confer, and the type, incidence, and severity of
adverse events they may elicit. Gaining a comprehensive under-
standing of the immunological factors underpinning the different

responses to various vaccines is a major endeavor. Yet, this knowledge
is necessary for guiding timely decisions to modulate vaccination
protocols (e.g., the use of different types of vaccines for the first and
second vaccine doses). This information may also assist in match-
ing individuals with the growing number of available vaccines based
on their demographics, health status, or any other relevant clinical/
molecular phenotypes.

Blood transcriptome profiling measures the abundance of tran-
scripts in whole blood on a system-wide scale. It was previously
used to comprehensively profile the immune responses elicited by
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Abstract

Background The genetic architecture underlying Familial Hypercholesterolemia (FH) in Middle Eastern Arabs is yet
to be fully described, and approaches to assess this from population-wide biobanks are important for public health
planning and personalized medicine.

Methods We evaluate the pilot phase cohort (n=6,140 adults) of the Qatar Biobank (QBB) for FH using the Dutch
Lipid Clinic Network (DLCN) criteria, followed by an in-depth characterization of all genetic alleles in known dominant
(LDLR, APOB, and PCSK9) and recessive (LDLRAP1, ABCG5, ABCGS8, and LIPA) FH-causing genes derived from whole-
genome sequencing (WGS). We also investigate the utility of a globally established 12-SNP polygenic risk score to
predict FH individuals in this cohort with Arab ancestry.

Results Using DLCN criteria, we identify eight (0.1%) definite, 41 (0.7%) ‘probable’and 334 (5.4%) ‘possible’ FH
individuals, estimating a prevalence of ‘definite or probable’ FH in the Qatari cohort of ~ 1:125. We identify ten
previously known pathogenic single-nucleotide variants (SNVs) and 14 putatively novel SNVs, as well as one novel
copy number variant in PCSK9. Further, despite the modest sample size, we identify one homozygote for a known
pathogenic variant (ABCGS, p. Gly574Arg, global MAF =4.49E-05) associated with Sitosterolemia 2. Finally, calculation
of polygenic risk scores found that individuals with ‘definite or probable’FH have a significantly higher LDL-C SNP
score than ‘unlikely’individuals (p =0.0003), demonstrating its utility in Arab populations.

Conclusion We design and implement a standardized approach to phenotyping a population biobank for FH

risk followed by systematically identifying known variants and assessing putative novel variants contributing to FH
burden in Qatar. Our results motivate similar studies in population-level biobanks — especially those with globally
under-represented ancestries — and highlight the importance of genetic screening programs for early detection and
management of individuals with high FH risk in health systems.

Keywords Cholesterol, Dyslipidemias, LDL, Lipoproteins/Receptors, Premature coronary artery disease, Dutch lipid
Clinic Network, LDLRAPI, Sitosterolemia, Polygenic risk scores, Middle East region.
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ARTICLE INFO ABSTRACT

Keywords:
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Pathogenesis

Hepatocellular carcinoma (HCC) or hepatoma is malignant cancer that starts from the main liver cells. Although
various classical methods have been used for patients with HCC, various molecular mechanisms involved in HCC
progression should be invested. Previous studies demonstrated that abnormal expression of long non-coding
RNAs (IncRNAs) presented important roles in the pathogenesis of HCC cells. LncRNA TUG1 was found to
mediate HCC cell growth, EMT, and metastasis. Therefore, targeting TUG1 and its downstream genes may be a

suitable approach for patients with HCC. In this review, we summarized the potential roles of TUG1 in HCC.

1. Introduction

Liver cancer is still a global health issue and its prevalence is
increasing worldwide [1]. This cancer is the sixth most common cancer
in both males and females, and also the third leading cause of cancer-
related death [2]. Hepatocellular carcinoma (HCC) is a heterogeneous
malignancy that can be caused by chronic hepatitis B virus (HBV) [3] or
hepatitis C virus (HCV) infection [4], metabolic diseases [5], chronic
alcohol consumption [6], autoimmune hepatitis [7], type 2 diabetes
mellitus (T2DM) [8] and obesity [9]. Diagnosis of HCC requires
advanced medical imaging techniques such as computed tomography
(CT scan) or magnetic resonance imaging (MRI), in combination with an
alpha-fetoprotein tumor marker test without the need for histologic
confirmation [11,12]. However, due to the high rate of false positives,
confirmation by tissue biopsy are used in some cases [13]. Despite sig-
nificant progress in cancer diagnosis, HCC is still a late-stage disease and
only 44 % of patients are diagnosed with localized disease [14]. Patients
with early and intermediate-stage HCC may benefit from surgical
resection, local radiofrequency ablation, systemic targeted drugs, and

transarterial chemoembolization [15,16]. However, the efficacy of these
treatments is limited by a lack of understanding and the non-uniformity
of HCC symptoms [17]. Another significant challenge to treating HCC
patients is high incidence of recurrence and metastasis after treatment
[18]. Thus, deciphering the precise mechanisms behind HCC and
developing new biomarkers for surveillance and early identification
may improve patient survival [19,20]. HCC can be developed as a result
of multi-step biological processes, genetic alterations, oxidative stress,
cellular microenvironment, and inflammation [21,22]. Recent studies
have shown that genetic alterations alone cannot fully explain the het-
erogeneity of cancer and epigenetic modification is another driver of
human cancers [23,24]. Several epigenetic regulators including DNA
methylation, histone changes, and non-coding RNAs (ncRNAs) are
fundamental to the development and progression of cancer [25].
ncRNAs play critical roles in several physiological and pathological
processes [26,27]. ncRNAs can be classified and separated into different
categories based on their size and function [28]. There are two main
types of ncRNAs, structural ncRNAs and regulatory ncRNAs [29]. Reg-
ulatory ncRNAs can be generically classified into short (< 30 nts),

Abbreviations: ceRNA, competitive endogenous RNA; IncRNAs, long non-coding RNAs; TUG1, Taurine Up-regulated Gen; PRC2, polycomb repressive complex 2;

ZEB1, Zinc finger E-box-binding homeobox 1.
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Abstract

Gene editing has great potential in treating diseases caused by well-characterized molecular alterations. The introduc-
tion of clustered regularly interspaced short palindromic repeats (CRISPR)/CRISPR-associated protein 9 (Cas9)-based
gene-editing tools has substantially improved the precision and efficiency of gene editing. The CRISPR/Cas9 sys-

tem offers several advantages over the existing gene-editing approaches, such as its ability to target practically any
genomic sequence, enabling the rapid development and deployment of novel CRISPR-mediated knock-out/knock-in
methods. CRISPR/Cas9 has been widely used to develop cancer models, validate essential genes as druggable targets,
study drug-resistance mechanisms, explore gene non-coding areas, and develop biomarkers. CRISPR gene editing can
create more-effective chimeric antigen receptor (CAR)-T cells that are durable, cost-effective, and more readily avail-
able. However, further research is needed to define the CRISPR/Cas9 system’s pros and cons, establish best practices,
and determine social and ethical implications. This review summarizes recent CRISPR/Cas9 developments, particularly
in cancer research and immunotherapy, and the potential of CRISPR/Cas9-based screening in developing cancer pre-
cision medicine and engineering models for targeted cancer therapy, highlighting the existing challenges and future
directions. Lastly, we highlight the role of artificial intelligence in refining the CRISPR system’s on-target and off-target
effects, a critical factor for the broader application in cancer therapeutics.

Keywords: CRISPR/Cas9, Artificial intelligence, Genome engineering, Cancer precision medicine, Cancer
Immunotherapy, CAR T-cells, Epigenetics, Drug resistance, Cancer biomarker

Introduction
As our understanding of the underlying genetic and
molecular basis of malignancy has rapidly increased
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through massive tumor genetic profiling, modeling, and
characterization, the ever-evolving list of molecular alter-
ations in cells holds great potential for identifying action-
able genomic events and treating malignancies. The
emergence of gene-editing tools in the last few decades
has enabled scientists to manipulate genomic sequences
to understand gene function better and develop tar-
geted treatments for inherited and acquired diseases.
Although the 1970 discovery of restriction enzymes, the
original genome editor, was a breakthrough enabling the

©The Author(s) 2022. 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://creativeco
mmons.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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m Emerging gene therapy clinical trials test the correction of hemophilia A (HA) by replacing

factor VIII (FVIII) in autologous hematopoietic stem cells (HSCs). Although it is known that
* A flow cytometry— . platelets, monocyte/macrophages, and mesenchymal stromal cells can secrete transgenic
basecll Zk;;)dt sl_c;;egnlng FVIII, a systematic examination of blood lineages as extrahepatic sources of FVIII, to our
evealed tha . .
:r;,nsmit native and knowledge, has not yet been performed. In this study, we sought to provide a
lentiviral vector comprehensive map of native and lentivirus-based transgenic FVIII production from HSC
transgenic FVIII stage to mature blood cells, through a flow cytometry analysis. In addition, we generated a
preferentially to model of transient HA in zebrafish based on antisense RNA, to assess the corrective
CD14%/CD31* potential of the FVIII-transduced HSCs. We discovered that FVIII production begins at the
monocytes. CD34" progenitor stage after cytokine stimulation in culture. Among all mature white blood
CD14*/CD31+ cells, monocytes are the largest producers of native FVIII and can maintain protein
monocytes derived overexpression during differentiation from HSCs when transduced by a FVIII lentiviral
e EVIEiransdnced vector. Moreover, the addition of the HSC self-renewal agonist UM171 to CD34" cells during

HSC rescued the transduction expanded a subpopulation of CD14"/CD31" monocytes with excellent ability to
bleeding phenotype in carry the FVIII transgene, allowing the correction of HA phenotype in zebrafish. Finally, the
a novel zebrafish model HA zebrafish model showed that f8 RNA is predominantly localized in the hematopoietic
of hemophilia A. system at the larval stage, which indicates a potential contributory role of FVIII in

hematopoiesis that warrants further investigation. We believe that this study may be of
broad interest to hematologists and researchers striving to advance knowledge and
permanent treatments for patients with HA.

Introduction

Hemophilia A (HA) is an X-linked monogenic bleeding disorder caused by dysfunction or deficiency of
factor VIII (FVIII); HA affects ~800 000 individuals worldwide (World Federation of Hemophilia Annual
Global Survey 2020 https://www1.wfh.org/publications/files/pdf-2045.pdf). The use of viral vectors

Submitted 23 September 2022; accepted 22 November 2022; prepublished online The full-text version of this article contains a data supplement.

on Blood Advances First Edition 7 December 2022. hitps://doi.org/10.1182/ © 2023 by The American Society of Hematology. Licensed under Creative Commons
bloodadvances.2022009014. Attribution-NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0),
*M.E. and A.A.-M. contributed equally to this study. permitting only noncommercial, nonderivative use with attribution. All other rights
tA.F., S. Da'as, and S. Deola contributed equally to this study. reserved.
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Abstract

Introduction At present, the presence of lead (Pb?*) continues to be a problem in water bodies due to its continuous use and
high toxicity. The aim of this study was to investigate the bacterial diversity of a potential consortium used as a biosorbent
for the removal of lead in an aqueous solution.

Methods The minimum inhibitory concentration and the mean lethal dose of the consortium were determined, and then the
optimal variables of pH and temperature for the removal process were obtained. With the optimal conditions, the kinetic
behavior was evaluated, and adjustments were made to different mathematical models. A Fourier transform infrared spectros-
copy analysis was performed to determine the functional groups of the biomass participating in the removal process, and the
diversity of the bacterial consortium was evaluated during Pb>* removal by an Ion Torrent Personal Genome Machine System.
Results It was found that the intraparticle diffusion model was the one that described the adsorption kinetics showing a higher
rate constant with a higher concentration of Pb>*, while the Langmuir model was that explained the isotherm at 35 °C, defin-
ing a maximum adsorption load for the consortium of 54 mg/g. In addition, it was found that Pb>* modified the diversity and
abundance of the bacterial consortium, detecting genera such as Pseudomonas, Enterobacter, Citrobacter, among others.
Conclusions Thus, it can be concluded that the bacterial consortium from mining soil was a biosorbent with the ability to
tolerate high concentrations of Pb?* exposure. The population dynamics during adsorption showed enrichment of Proteo-
bacteria phyla, with a wide range of bacterial families and genera capable of resisting and removing Pb** in solution.

Keywords Consortium - Lead - Bioadsorption - Biodiversity - Minimum inhibitory concentration
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SUMMARY

Germline genetic variants modulate human immune response. We present
analytical pipelines for assessing the contribution of hosts’ genetic background
to the immune landscape of solid tumors using harmonized data from more
than 9,000 patients in The Cancer Genome Atlas (TCGA). These include protocols
for heritability, genome-wide association studies (GWAS), colocalization, and
rare variant analyses. These workflows are developed around the structure of
TCGA but can be adapted to explore other repositories or in the context of can-
cer immunotherapy.

For complete details on the use and execution of this protocol, please refer to
Sayaman et al. (2021).

BEFORE YOU BEGIN

These protocols describe specific bioinformatic workflows for the analyses of The Cancer Genome
Atlas (TCGA) genomic datasets and well-characterized immune traits (Thorsson et al., 2018). How-
ever, these methodologies can also be applied to other datasets with similar structures. The majority

oo STAR Protocols 3, 101809, December 16, 2022 © 2022 The Authors. 1
This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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Abstract: Maturity-onset diabetes of the young (MODY) is a rare monogenic form of diabetes mellitus.
In this study, we estimated the prevalence and genetic spectrum of MODY in the Middle Eastern popula-
tion of Qatar using whole-genome sequencing (WGS) of 14,364 subjects from the population-based Qatar
biobank (QBB) cohort. We focused our investigations on 14 previously identified genes ascribed to the
cause of MODY and two potentially novel MODY-causing genes, RFX6 and NKX6-1. Genetic variations
within the 16 MODY-related genes were assessed for their pathogenicity to identify disease-causing
mutations. Analysis of QBB phenotype data revealed 72 subjects (0.5%) with type 1 diabetes, 2915 sub-
jects (20.3%) with type 2 diabetes and 11,377 (79.2%) without diabetes. We identified 22 mutations
in 67 subjects that were previously reported in the Human Genetic Mutation Database (HGMD) as
disease-causing (DM) or likely disease causing (DM?) for MODY. We also identified 28 potentially novel
MODY-causing mutations, predicted to be among the top 1% most deleterious mutations in the human
genome, which showed complete (100%) disease penetrance in 34 subjects. Overall, we estimated that
MODY accounts for around 2.2-3.4% of diabetes patients in Qatar. This is the first population-based
study to determine the genetic spectrum and estimate the prevalence of MODY in the Middle East.
Further research to characterize the newly identified mutations is warranted.

Keywords: maturity-onset diabetes of the young; MODY; diabetes; HNF1A; HNF4A; GCK

1. Introduction

Maturity-onset diabetes of the young (MODY) is a rare monogenic form of diabetes
mellitus, accounting for approximately 1-5% of diabetes cases worldwide [1]. MODY is
an autosomal dominant condition, clinically characterized by a multigenerational family
history of diabetes and absence of pancreatic 3-cell autoantibodies, and disease onset before
the age of 25 years in most cases. A prominent feature of MODY includes progressive (3-cell
dysfunction, while in some cases it could be associated with other organ abnormalities,
such as kidney abnormalities and fat malabsorption [2]. Patients with MODY are often
misdiagnosed due to similarities in their clinical manifestations to those with other forms
of diabetes [3]. To date, 14 genes are ascribed to the cause of MODY, each encoding
for a different subtype [2]. Recent studies have identified novel variants in two genes
encoding regulatory factor X6 (RFX6) and NK6 Homeobox 1 (NKX6-1) as possible MODY
contributors [4,5].

Int. ]. Mol. Sci. 2023, 24, 130. https:/ /doi.org/10.3390/ijms240101
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ARTICLE INFO ABSTRACT
Keywords: Healthy diet is vital to cellular health. The human body succumbs to numerous diseases which
Antioxidants afflict severe economic and psychological burdens on the patient and family. Oxidative stress is a

Type 2 diabetes
Neurodegenerative diseases
Reactive oxygen species
Diet

Therapeutics

possible crucial regulator of various pathologies, including type 2 diabetes and neurodegenerative
diseases. It generates reactive oxygen species (ROS) that trigger the dysregulation of essential
cellular functions, ultimately affecting cellular health and homeostasis. However, lower levels of
ROS can be advantageous and are implicated in a variety of signaling pathways. Due to this di-
chotomy, the terms oxidative “eustress,” which refers to a good oxidative event, and “distress,”
which can be hazardous, have developed. ROS affects multiple signaling pathways, leading to
compromised insulin secretion, insulin resistance, and p-cell dysfunction in diabetes. ROS is also
associated with increased mitochondrial dysfunction and neuroinflammation, aggravating
neurodegenerative conditions in the body, particularly with age. Treatment includes drugs/
therapies often associated with dependence, side effects including non-selectivity, and possible
toxicity, particularly in the long run. It is imperative to explore alternative medicines as an
adjunct therapy, utilizing natural remedies/resources to avoid all the possible harms. Antioxi-
dants are vital components of our body that fight disease by reducing oxidative stress or nullifying
the excess toxic free radicals produced under various pathological conditions. In this review, we
focus on the antioxidant effects of components of dietary foods such as tea, coffee, wine, oils, and
honey and the role and mechanism of action of these antioxidants in alleviating type 2 diabetes
and neurodegenerative disorders. We aim to provide information about possible alternatives to
drug treatments used alone or combined to reduce drug intake and encourage the consumption of
natural ingredients at doses adequate to promote health and combat pathologies while reducing
unwanted risks and side effects.

1. Introduction

Cellular oxidative stress (OS), which occurs due to a reduction-oxidation (redox) imbalance in the cell, produces reactive free
radicals that can damage cells and tissues. Free radicals can have several centers, such as oxygen, nitrogen, sulfur and carbon. These

* Corresponding author.
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Introduction

One of the latest automated insulin Delivery (AID) systems
is the advanced hybrid closed-loop (AHCL), the MiniMed
780G system (Medtronic, Northridge, CA, USA), which
automatically delivers basal insulin with a customizable
glucose target in addition to automated bolus correction, as
required. Several studies [1-3] have shown that AID systems
in people with type 1 diabetes (T1D) previously treated with
insulin pump therapy can improve HbAlc and reduce time
in hyperglycemia without increasing hypoglycemia. To the
best of our knowledge, this is the first clinical experience on
AHCL MiniMed 780G system in people with T1D, previ-
ously treated with multiple daily injections (MDI), without
prior pump experience.

The objective of this study was to evaluate the glycemic
outcome using AHCL Minimed 780G system in children and
adolescents with T1D on MDI therapy.

Methods

In this perspective, single-center, single-arm, intervention
study on AHCL MiniMed 780G system with Guardian 3
sensor (Medtronic, Northridge, CA USA), we recruited
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children and adolescents (aged 7-17 years) attending dia-
betes clinics at Sidra Medicine (Doha, Qatar) on a first-
come, first-served basis with the following inclusion crite-
ria (T1D, HbAlc < 12.5%, MDI for at least one year, with
or without continuous glucose monitoring (CGM), no prior
pump experience) and exclusion criteria (Total Daily Dose
(TDD) < 8 units and no diabetes ketoacidosis (DKA) in the
last 6 months). Individuals’ responsibilities (carbohydrate
counting, bolusing before meal, calibrating the system 3—4
times per day, responding to alerts and alarms, downloading
pump data from home) were discussed prior pump training.
All individuals recruited in the study were able to count
carbohydrates, which was evaluated by a registered dietitian.

The study (IRB00009930) was approved by the local and
National Ethics Committee in Qatar, and all participants
and their guardians signed a written informed assent/con-
sent before the start of study-related procedures. This study
(ClinicalTrials.gov NCT03755479) was funded by Sidra
Medicine, Doha.

AHCL system training was performed as a group session
(2—4 individuals, four sessions of two hours on four consecu-
tive days. CGM was initiated on the first day of the train-
ing, for education and observational purposes. Participants
initiated the AHCL system in ten days: four days of training
with additional three days of practicing (no insulin delivery
by pump) to gain more experience and confidence with the
sensor, followed by 3 days (72 h) of manual mode to allow
the algorithm to collect insulin utilization and CGM data to
establish personalized parameters for AHCL initiation [4].
The initial pump settings were calculated as follows: 10-20%
reduction of total daily dose, with a 40/60 basal/bolus dis-
tribution in four or five basal rates. Insulin to carbohydrate
ratio (ICR) settings utilizes the formula of 300-450/total

@ Springer
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Abstract A total of 244 Candida albicans isolates fluconazole (2.01 mg/L) respectively. Of note, 6.5%
recovered from vulvovaginal candidiasis (VVC) (16/244) C. albicans isolates showed resistance
patients in Suzhou, Eastern China, were investigated. mainly to anidulafungin (mono-echinocandin resis-
According to CLSI documents M27-A4 and M59-3ed/ tance), while voriconazole had the lowest susceptibil-
M60-2ed, the MIC geometric means of nine antifun- ity rate of 34.8% (85/244), followed by fluconazole
gals in increasing order were micafungin (0.048 mg/ 59.4% (145/244), respectively. All isolates were
L), anidulafungin  (0.132 mg/L), caspofungin genotyped by allelic combination of 3 microsatellite
(0.19 mg/L), itraconazole (0.23 mg/L), posaconazole markers (CEF3, CAIIl and LOC4). A total of 129
(0.25 mg/L), voriconazole (0.28 mg/L), 5-flucytosine different allelic genotypes were identified, in which
(0.44 mg/L), amphotericin B (0.49 mg/L) and seven different clades were recognized with a dis-
criminatory power of 0.96. Genotypes A-D were
present in 35% of the isolates. In conclusion, decrease
in antifungal drug susceptibility to C. albicans isolates

Supplementary Information The online version contains from VVC is alarming. Our findings revealed the

supplementary material available at https://doi.org/10.1007/ genetic diversity of C. albicans isolates among VVC
s11046-022-00616-x.
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Multisystem inflammatory syndrome in children (MIS-C)
related to COVID-19 infection in the state of Qatar:

Association with Kawasaki-like Illness
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Abstract. Introduction: World Health Organization (WHO) is encouraging reporting of children with
Multisystem Inflammatory Syndrome (MIS-C) associated with SARS-CoV-2 infection for better
understanding and management of the disease. Methodology: This retrospective study included the first 15
pediatrics patient with a confirmed diagnosis of MIS-C associated with SARS-CoV-2 infection in the
state of Qatar. We studied and analyzed their demographic data, clinical manifestations, laboratory tests,
treatment, and outcome. Results: A total of 15 children were studied (mean age 3.5 = 2.7 year). Recent severe
acute respiratory syndrome coronavirus 2 infection was identified in all of them (100%). The majority of these
patients had 4 or more systems involvement. Nine of the 15 presented with Kawasaki disease - picture and all
had gastrointestinal symptoms (vomiting and diarrhea). Five required Pediatrics Intensive Care Unit (PICU)
admission. Lab investigations revealed high D-Dimer, hyponatremia, and hypoalbuminemia in all. Low
hemoglobin (Hb), thrombocytopenia, and sterile pyuria occurred in 86.6%, 60% and 75% of them, respectively.
Treatment with combined anti-inflammatory medications (intravenous immunoglobulin, corticosteroids) was
used in along with immunomodulatory agents (Anakinra) in a selected group of refractory patients. No
mortality happened. Conclusion: Our young children who presented with MIS-C related to SARS-CoV-2
infection had significantly higher Kawasaki-disease picture compared to other reports. One third of them
required PICU admission but no mortality occurred. (www.actabiomedica.it)

Key word: SARS-CoV-2 infection, Multisystem Inflammatory Syndrome (MIS-C), infants, children, treat-

ment, Qatar.

Introduction are reported to experience fewer symptoms of the

acute virus infection compared to adults. However,
Qatar is one of over 200 countries reported to  there are increasing number of reports of SARS-

be affected by the COVID-19 pandemic, with a cur-
rent prevalence of the disease affecting more than

100,000 inhabitants (1). Children and adolescents
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Growth, bone maturation and ovarian size in girls with early
and fast puberty (EFP) and effects of three years treatment
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Abstract. Introduction: Early puberty (EP) in girls is defined as the onset of thelarche that begins after 6 years
and before 8 years and/or acceleration in the tempo of pubertal development. The stage of puberty and the
ovarjan volume at presentation and the effect of treatment with GnRH analogue (GnRHa) on final adult
height are still debated. Patients and methods: We analyzed the data of 22 girls, who presented early and fast
puberty (FEP). The clinical stage of puberty, hormonal levels, and ovarian volume (OV) (measured by ovarian
ultra-sonography) at presentation were studied. We recorded the effects of 3 years of treatment with GnRHa
on their growth in relation to their mid parental height, pubertal progression, and bone maturation. Resu/fs:
At presentation, the mean age of girls was 7.7 + 0.7 yr , Ht-SDS was 0.8 = 0.9, and growth velocity (GV)
was 8.7 * 1.4 cm. Bone age was advanced by 1.9 = 1 yr compared to their chronological age. The difference
between their standing height (Z-Score: Ht-SDS) and their mid-parental Ht-SDS (MPht-SDS) was 1.4 *
0.7. Their predicted final adult height (FA-Ht) was 155 £ 8cm. After 3 years of using GnRHa (Triptore-
lin:3.75 mg I.M. monthly), their mean Ht-SDS was 0.5 * 1.5, associated with reduced growth velocity (GV:
5 * 1.5 cm/yr) and deceleration of bone age (0.7 0.8 yr compared to their chronological age). The difference
between their Ht-SDS and their MPht-SDS was 1.2 * 1 and their predicted FA-Ht improved to 159 *
9cm. Their average MPht was 159 = 4 cm. There was no change in breast development during the 3 years of
therapy. The BMI-SDS significantly increased from 1.3 * 0.7 before treatment to 1.7 *+ 0.8 after 3 years of
treatment (P = 0.001). At presentation, the mean OV was 2.3 * 1.2mL. The OV correlated significantly with
breast and pubic hair Tanner stages (r = 0.34, and 0.56, respectively; P: < 0.05). There was also a significant
correlation between OV and the hormonal profile (LH, FSH, 173-estradiol and IGF-1 levels; r = 0.80, 0.54,
0.485 and 0.40, respectively; P: < 0.05). There was no correlation between OV and bone age. Larger OV at
presentation was associated with reduced Ht-SDS after 3 years of GnRHa treatment (r = 0.42, P: < 0.01)
and negatively with the difference between Ht-SDS and MPH-SDS at the end of treatment (lower potential
for growth; r =0.47, P: < 0.01). Conclusion: GnRHa therapy decreased the fast progress of puberty, skeletal
maturation, and GV/year. It was successful in increasing the predicted final adult height comparable to or
surpassing their mid-parenteral height. A larger OV at presentation was associated with reduced Ht-SDS
after 3 years of GnRHa treatment. Clearly, a definitive evaluation of the efficacy of GnRHa as a treatment for
EFP in girls will require expanded and concerted studies. (www.actabiomedica.it)

Key words: Early and fast puberty (FEP), growth, bone maturation, ovarian size, GnRH analogue treatment
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ABSTRACT

Introduction Procalcitonin (PCT) is a biomarker more
specific for bacterial infection and responds quicker than
other commonly used biomarkers such as C reactive
protein, but is not routinely used in the National Health
Service (NHS). Studies mainly in adults show that using
PCT to guide clinicians may reduce antibiotic use, reduce
hospital stay, with no associated adverse effects such

as increased rates of hospital re-admission, incomplete
treatment of infections, relapse or death. A review
conducted for National Institute for Health and Care
Excellence recommends further research on PCT testing to
guide antibiotic use in children.

Methods and analysis Biomarker-guided duration

of Antibiotic Treatment in Children Hospitalised with
confirmed or suspected bacterial infection is a multi-
centre, prospective, two-arm, individually Randomised
Controlled Trial (RCT) with a 28-day follow-up and internal
pilot. The intervention is a PCT-guided algorithm used

in conjunction with best practice. The control arm is

best practice alone. We plan to recruit 1942 children,
aged between 72 hours and up to 18 years old, who are
admitted to the hospital and being treated with intravenous
antibiotics for suspected or confirmed bacterial infection.
Coprimary outcomes are duration of antibiotic use and a
composite safety measure. Secondary outcomes include
time to switch from broad to narrow spectrum antibiotics,
time to discharge, adverse drug reactions, health utility
and cost-effectiveness. We will also perform a qualitative
process evaluation. Recruitment commenced in June 2018
and paused briefly between March and May 2020 due to
the COVID-19 pandemic.

Ethics and dissemination The trial protocol was
approved by the HRA and NHS REC (North West Liverpool
East REC reference 18/NW/0100). We will publish the
results in international peer-reviewed journals and present
at scientific meetings.

Trial registration number ISRCTN11369832.

,! Sanjay Patel,**

Strengths and limitations of this study

» Trial will evaluate both safety and effectiveness of
procalcitonin to guide antibiotic duration in children
hospitalised with suspected or confirmed bacterial
infection.

» Randomised controlled trial with multicentre design
including patients from hospital sites in England and
Wales.Efficient trial design with coprimary endpoints
and including a health economic analysis and quali-
tative process evaluation.

» Due to the type of intervention it is not possible to
blind patients and clinicians.

» Potential shift in patient population following a re-
cruitment break due to COVID-19 pandemic will be
addressed with sensitivity analyses.

INTRODUCTION

Sepsis is defined as life-threatening organ
dysfunction caused by a dysregulated host
response to infection.' Sepsis causes many
non-specific symptoms and signs that can
also be caused by a large number of condi-
tions that may or may not be due to infection,
and that may or may not require immediate
or urgent treatment. Sepsis is usually caused
by bacteria, although viral and fungal causes
do occur. The problem for clinicians is the
difficulty in distinguishing bacterial sepsis
from other conditions presenting with
similar non-specific signs and symptoms.
Prompt administration of antibiotics reduces
mortality by half,” but indiscriminate antibi-
otic use unnecessarily increases antimicro-
bial resistance (AMR), resulting in increased
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SARS-CoV-2 breakthrough infections in vaccinated individuals and in those who had a prior
infection have been observed globally, but the transmission potential of these infections is
unknown. The RT-gPCR cycle threshold (Ct) value is inversely correlated with viral load and
culturable virus. Here, we investigate differences in RT-gPCR Ct values across Qatar's
national cohorts of primary infections, reinfections, BNT162b2 (Pfizer-BioNTech) break-
through infections, and mRNA-1273 (Moderna) breakthrough infections. Our matched-cohort
analyses of the randomly diagnosed infections show higher mean Ct value in all cohorts of
breakthrough infections compared to the cohort of primary infections in unvaccinated indi-
viduals. The Ct value is 1.3 (95% Cl: 0.9-1.8) cycles higher for BNT162b2 breakthrough
infections, 3.2 (95% Cl: 1.9-4.5) cycles higher for mRNA-1273 breakthrough infections, and
4.0 (95% Cl: 3.5-4.5) cycles higher for reinfections in unvaccinated individuals. Since Ct
value correlates inversely with SARS-CoV-2 infectiousness, these differences imply that
vaccine breakthrough infections and reinfections are less infectious than primary infections in
unvaccinated individuals. Public health benefits of vaccination may have been under-
estimated, as COVID-19 vaccines not only protect against acquisition of infection, but also
appear to protect against transmission of infection.

Tnfectious Disease Epidemiology Group, Weill Cornell Medicine-Qatar, Cornell University, Doha, Qatar. 2World Health Organization Collaborating Centre
for Disease Epidemiology Analytics on HIV/AIDS, Sexually Transmitted Infections, and Viral Hepatitis, Weill Cornell Medicine-Qatar, Cornell University,
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Statistics, and Physics, College of Arts and Sciences, Qatar University, Doha, Qatar. 6 Department of Pathology, Sidra Medicine, Doha, Qatar. 7 Hamad
Medical Corporation, Doha, Qatar. 8 Biomedical Research Center, Member of QU Health, Qatar University, Doha, Qatar. 2 Wellcome-Wolfson Institute for
Experimental Medicine, Queens University, Belfast, UK. 10 Department of Biomedical Science, College of Health Sciences, Member of QU Health, Qatar
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Abstract

Background: Ghrelin and peptide-YY (PYY) are two gut peptides with apparent opposing
actions. In normal conditions, ghrelin and PYY work together in synergy to regulate
energy homeostasis. During critical illness, series of metabolic, endocrine, and in-
flammatory changes take place in response to a severe insult. Emerging studies recorded
alterations in gut hormone levels in critically ill adults. This study aims to assess the effect
of inflammation, nutrition, and feeding status on ghrelin and PYY levels in critically ill
children.

Methods: In this prospective study, we collected blood samples from critically ill children
on days 2 or 3 of pediatric intensive care unit (PICU) admission for the analysis of serum
ghrelin, PYY, and inflammatory markers. Data related to the intake anthropometry, as well
as other clinical data, were collected from patients' records. Multiple linear regression
analysis was used to identify factors affecting serum levels of these hormones.

Results: Forty-two children admitted to the PICU were included in this study.
Ghrelin level was influenced by admission nutrition status of the children and age.
PYY was influenced by macronutrient intake and age. Inflammatory markers
also showed an association with the measured levels of these hormones, with
C-reactive protein being positively associated with ghrelin levels and tumor necrosis
factor alpha showing a positive association with PYY levels.

Conclusion: Although ghrelin and PYY have been linked to feeding status in healthy
patients, during critical illness there might be other factors, such as inflammation
and nutrition status, that might contribute to the changes observed in ghrelin/PYY

profiles.

KEYWORDS

enteral nutrition, ghrelin, inflammation, pediatrics, PYY

© 2022 American Society for Parenteral and Enteral Nutrition.
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Abstract

This study investigated the performance of a rapid point-of-care antibody test, the BioMedo-
mics COVID-19 IgM/IgG Rapid Test, in comparison with a high-quality, validated, labora-
tory-based platform, the Roche Elecsys Anti-SARS-CoV-2 assay. Serological testing was
conducted on 709 individuals. Concordance metrics were estimated. Logistic regression
was used to assess associations with seropositivity. SARS-CoV-2 seroprevalence was
63.5% (450/709; 95% CI 59.8%-67.0%) using the BioMedomics assay and 71.9% (510/709;
95% Cl 68.5%-75.2%) using the Elecsys assay. There were 60 discordant results between
the two assays, all of which were seropositive in the Elecsys assay, but seronegative in the
BioMedomics assay. Overall, positive, and negative percent agreements between the two
assays were 91.5% (95% Cl 89.2%-93.5%), 88.2% (95% CI 85.1%-90.9%), and 100%
(95% CI 98.2%-100%), respectively, with a Cohen’s kappa of 0.81 (95% CI 0.78-0.84).
Excluding specimens with lower (Elecsys) antibody titers, the agreement improved with
overall, positive, and negative percent concordance of 94.4% (95% Cl 92.3%-96.1%),
91.8% (95% CI 88.8%-94.3%), and 100% (95% CIl 98.2%-100%), respectively, and a
Cohen’s kappa of 0.88 (95% CI 0.85—0.90). Logistic regression confirmed better agreement
with higher antibody titers. The BioMedomics COVID-19 IgM/IgG Rapid Test demonstrated
good performance in measuring detectable antibodies against SARS-CoV-2, supporting the

PLOS ONE | https://doi.org/10.1371/journal.pone.0262897 January 31, 2022
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Objectives: The aim of this study was to use discrete event simulation (DES) to model the impact of two universal suicide
risk screening scenarios (emergency department [ED] and hospital-wide) on mean length of stay (LOS), wait times, and
overflow of our secure patient care unit for patients being evaluated for a behavioral health complaint (BHC) in the ED of a
large, academic children’s hospital. Methods: We developed a conceptual model of BHC patient flow through the ED, incor-
porating anticipated system changes with both universal suicide risk screening scenarios. Retrospective site-specific patient
tracking data from 2017 were used to generate model parameters and validate model output metrics with a random 50/50
split for derivation and validation data. Results: The model predicted small increases (less than 1 hour) in LOS and wait
times for our BHC patients in both universal screening scenarios. However, the days per year in which the ED experienced
secure unit overflow increased (existing system: 52.9 days; 95% CI, 51.5-54.3 days; ED: 94.4 days; 95% CI, 92.6-96.2 days;
and hospital-wide: 276.9 days; 95% CI, 274.8-279.0 days). Conclusions: The DES model predicted that implementation of ei-
ther universal suicide risk screening scenario would not severely impact LOS or wait times for BHC patients in our ED. How-
ever, universal screening would greatly stress our existing ED capacity to care for BHC patients in secure, dedicated patient
areas by creating more overflow.

Keywords: Suicide, Mental Health, Emergency Department, Computer Simulation, Length of Stay
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Emergency Medicine Section of Data Analytics, Children's National ~ Suicide is the second leading cause of death among youth
Hospital, 111 Michigan Ave NW, Washington, DC 20010, USA. aged 10-24 years [1,2]. Effective July 1, 2019, the Joint
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(https://orcid.org/0000-0003-4624-5778) Commission required suicide risk screening for all patients

presenting to the emergency department (ED) with a behav-

This is an Open Access article distributed under the terms of the Creative Com- ioral health Complaint (BHC) (National Patient Safety Goals
mons Attribution Non-Commercial License (http://creativecommons.org/licenses/by- L

nc/4.0/) which permits unrestricted non-commercial use, distribution, and reproduc- [NPSG] 15.01.01) [3] Among Medicaid-enrolled YOUth,
tion in any medium, provided the original work is properly cited. nearly half of suicide decedents (44.8% odds ratio of 2.87
©2022 The Korean Society of Medical Informatics compared to controls) had a healthcare visit in the month
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Abstract: Cerebral palsy (CP) is the most commaon motor disability of childhood, but US federal
government investment into CP research has historically been under-prioritized and under-funded. This
issue was brought to the forefront by the parent advocacy group Reaching for the Stars who partnered
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continuing journey of federal advocacy for CP research.
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Farber disease (FD) is an extremely rare autosomal recessive disorder caused by the deficiency of lysosomal acid ceramidase. It is
characterized by a triad of progressive multiple joints’ involvement, subcutaneous nodules, and hoarseness of voice. In this report,
we describe a 23-month-old boy diagnosed with Farber disease. Initially, he was misdiagnosed as juvenile idiopathic arthritis (JTA)
because he presented with joint swelling. However, the associated hoarseness of voice, subcutaneous nodules, and poor response
to treatment all have questioned the diagnosis of JIA and prompted the suspicion of Farber disease as an alternative diagnosis. The
diagnosis was later confirmed genetically by the presence of a homozygous pathogenic variant (p.Gly213Glu; ¢.638G > A in exon
8) in the ASAH]1 gene. The present case illustrates the diagnostic journey of a child with Farber disease as well as highlights that FD
should be considered in the differential diagnosis of early onset arthritis in the presence of subcutaneous nodules and/or

hoarseness of voice.

1. Introduction

Farber disease (FD) is an extremely rare, inherited, pro-
gressive lysosomal storage disease that is characterized by
subcutaneous nodules, arthralgia, and hoarseness of voice.
Due to its rarity, it can be often misdiagnosed as juvenile
idiopathic arthritis (JIA).

Hereby, we present a case of Farber disease in a child
who was initially managed as JIA. Our case represents the
first reported case in the state of Qatar and highlights the
importance of considering such rare genetic disease entities,
especially in the context of lack of improvement with
conventional therapy.

2. Case Presentation

The patient is a 23-month-old boy with uneventful perinatal
and postnatal history. He was referred to the pulmonology
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clinic with hoarseness of voice for the assessment of upper
airway obstruction. His past medical history started at the
age of 4 months with progressive hoarseness of voice and
stridor. These symptoms were followed by swollen painful
joints, predominantly in the hands and feet, in addition to
poor weight gain. He was born to consanguineous parents of
Indian descent with no family history of rheumatological or
inherited disorders. Family sought medical advice at the age
of 12 months. During the initial assessment in the pediatric
clinic, the patient was found to have failure to thrive. His
vital signs were stable, and he maintained oxygen saturation
on room air. He had biphasic stridor with hoarse cry and
intermittent subcostal retractions. The interphalangeal
joints, wrists, knees, and ankles were swollen and tender
with subcutaneous nodules on the wrist and ankles, as
shown in Figure 1. There was no erythema or warmth.
Bilateral hands’ X-ray revealed soft tissue swelling of both
distal hands with grossly maintained joint spaces. However,
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ABBREVIATIONS

aEEG amplitude-integrated
electroencephalography

cEEG conventional
electroencephalography

CFM cerebral function monitor

EEG electroencephalography

SwcC sleep-wake cycle
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EDUCATION GAPS

1. Neonatologists need to understand and interpret various patterns of
amplitude-integrated electroencephalography (aEEG) patterns in both
preterm and term infants.

2. Learning the indications, technical aspects, and limitations of aEEG
should be a part of neonatal training programs.

OBJECTIVES After completing this article, readers should be able to:

1. Describe the practical aspects of applying electroencephalography
(aEEQG) electrodes and avoiding impedance.

2. Explain the basics of aEEG, its various patterns, and their clinical implications.

3. Recognize various artifacts during aEEG monitoring to avoid
misinterpretations.

ABSTRACT

Amplitude-integrated electroencephalography (aEEG) is an essential tool
used in the NICU to monitor infants with central nervous system pathology
and encephalopathy. This review provides a summary of aEEG, including
clinical indications, interpretation of different tracing patterns, and seizure
identification, which are essential skills for teams caring for sick newborns.
We also discuss the limitations of the clinical application of aEEG in this
population.

INTRODUCTION
Amplitude-integrated electroencephalography (aEEG) is a valuable modality for

continuously monitoring cerebral function in an intensive care setting. It was
first described in 1960 by Maynard et al as a tool to monitor the intraoperative
cerebral function of adults during anesthesia. (1) However, it did not gain much
acceptance as the technology kept evolving and required constant recalibration.
It gained favor in the 1980s when neonatologists reintroduced it for use in

Downloaded from http://publications.aap.org/neoreviews/article-pdf/23/2/e96/1250808/neoreviews.072021cmerev00138.pdf
bv Sidra Medical and Research Center user
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with anaplastic Wilms tumors registered in the UK
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BACKGROUND: Since the International Society of Paediatric Oncology Wilms’ Tumour 2001 (SIOP-WT-2001) study, focal anaplastic
Wilms tumors (FAWTs) have been treated as intermediate-risk Wilms tumors (WTs), and diffuse anaplastic Wilms tumors (DAWTs) have
been treated as high-risk tumors. METHODS: The authors performed a retrospective analysis of preoperatively treated patients with
FAWT or DAWT recruited in 2 consecutive UK Children’s Cancer and Leukaemia Group WT studies. RESULTS: One hundred twenty-
one of 1237 patients (10%) had an anaplastic WT confirmed by central pathology review (CPR): 93 (77%) had DAWT, and 28 (23%) had
FAWT. The 4-year event-free survival (EFS) was 51% (95% confidence interval [Cl], 41%-63%) for DAWT, 88% (95% Cl, 76%-100%) for
FAWT, and 84% (95% ClI, 82%-87%) for intermediate-risk nonanaplastic Wilms tumor (IR-non-AWT). Overall survival (OS) was 58% (95%
Cl, 48%-70%) for DAWT, 95% (95% Cl, 86%-100%) for FAWT, and 95% (95% ClI, 93%-96%) for IR-non-AWT. In a multivariate analysis, the
presence of DAWT was a significant prognostic factor for both EFS and OS in stages I, lll, and IV. In a multivariate analysis of unilateral
DAWT, stages Ill and IV remained the only significant prognostic factors for both EFS and OS. In 28% of the cases, there were discrepan-
cies affecting the recognition of anaplasia, classification (DAWT vs FAWT), or the local pathologic stage. CONCLUSIONS: Preoperatively
treated patients with FAWT had excellent outcomes in comparison with those with identically treated IR-non-AWT, whereas patients
with DAWT showed significantly worse outcomes. All patients with stage | disease had comparable good outcomes, regardless of the
presence/absence of anaplasia. In contrast, the presence of DAWT was associated with significantly worse outcomes for patients with
stage Il to V disease. Finally, significant diagnostic discrepancies emphasize the value of CPR. Cancer 2022;128:1666-1675. © 2022
American Cancer Society.

LAY SUMMARY:

* Anaplasia is an unfavorable feature in Wilms tumor (WT), and it is classified as focal (focal anaplastic Wilms tumor [FAWT]) or diffuse
(diffuse anaplastic Wilms tumor [DAWT]).

* This study reports the outcomes of patients with FAWT and DAWT who were, for the first time, treated differently.

* Patients with FAWT received less intensive treatment, and their outcomes were comparable to the outcomes of patients with identi-
cally treated nonanaplastic WT.

* Patients with stage | DAWT also had good outcomes when they were treated without radiotherapy, whereas patients with stage Il to
V DAWT had poor outcomes despite more intensive treatment.

KEYWORDS: diffuse anaplasia, focal anaplasia, outcomes, preoperative chemotherapy, Wilms tumor.

INTRODUCTION

Anaplastic Wilms tumor (AWT) is a distinct type of Wilms tumor (WT) that is characterized by large, atypical, multipo-
lar mitoses, marked nuclear enlargement, and hyperchromasia* and associated with 7P53 mutations.”® It is classified as
focal anaplasia (focal anaplastic Wilms tumor [FAWT]) or diffuse anaplasia (diffuse anaplastic Wilms tumor [DAWT])."
Anaplasia has been strongly associated with a poor prognosis in WT. In 2001, the International Society of Paediatric
Oncology (SIOP) Renal Tumor Study Group introduced a new risk stratification in a prospective randomized trial and
study International Society of Paediatric Oncology Wilms' Tumour 2001 (SIOP-WT-2001),® where FAWT was classified

as an intermediate-risk Wilms tumor (IR-WT), but DAWT remained a high-risk tumor.
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: Background The effective reproduction number,

R, is a tool to track and understand pandemic dy-
namics. This investigation of R, estimations was con-
ducted to guide the national COVID-19 response in
Qatar, from the onset of the pandemic until August
18, 2021.

Methods Real-time “empirical” R Emiricdl was estimat-
ed using five methods, including the Robert Koch
Institute, Cislaghi, Systrom-Bettencourt and Ribeiro,
Wallinga and Teunis, and Cori et al. methods. R,
was also estimated using a transmission dynamics
model (RModerbased) [Jncertainty and sensitivity anal-
yses were conducted. Correlations between different
R, estimates were assessed by calculating correlation
coefficients, and agreements between these estimates
were assessed through Bland-Altman plots.

Results R captured the evolution of the pan-
demic through three waves, public health response
landmarks, effects of major social events, transient
fluctuations coinciding with significant clusters of in-
fection, and introduction and expansion of the Alpha
(B.1.1.7) variant. The various estimation methods
produced consistent and overall comparable R/virical
estimates with generally large correlation coefficients.
The Wallinga and Teunis method was the fastest at
detecting changes in pandemic dynamics. RFmirical
estimates were consistent whether using time series
of symptomatic PCR-confirmed cases, all PCR-con-
firmed cases, acute-care hospital admissions, or ICU-
care hospital admissions, to proxy trends in true in-
fection incidence. RM®Heed correlated strongly with
REmririeal and provided an average R Frirical,

Conclusions R, estimations were robust and gener-
ated consistent results regardless of the data source
or the method of estimation. Findings affirmed an

Qatar University Weill Cornell Medicine — Qatar influential role for R, estimations in guiding national
P.O. Box 2713 Sa(garBF(;?gSfon - Education City responses to the COVID-19 pandemic, even in re-
82?; Doha, Qatar source-limited settings.

hayoub@qu.edu.qa lia2002@qatar-med.cornell.edu
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Protection against the Omicron Variant
from Previous SARS-CoV-2 Infection

TO THE EDITOR: Natural infection with severe
acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) elicits strong protection against reinfec-
tion with the B.1.1.7 (alpha),"* B.1.351 (beta),!
and B.1.617.2 (delta)® variants. However, the
B.1.1.529 (omicron) variant harbors multiple
mutations that can mediate immune evasion. We
estimated the effectiveness of previous infection
in preventing symptomatic new cases caused by
omicron and other SARS-CoV-2 variants in Qatar.
In this study, we extracted data regarding coro-
navirus disease 2019 (Covid-19) laboratory test-
ing, vaccination, clinical infection data, and re-
lated demographic details from the national
SARS-CoV-2 databases, which include all results
of polymerase-chain-reaction (PCR) testing, vac-
cinations, and hospitalizations and deaths for
Covid-19 in Qatar since the start of the pan-
demic.

The effectiveness of previous SARS-CoV-2 in-
fection in preventing reinfection was defined
as the proportional reduction in susceptibility to
infection among persons who had recovered from
infection as compared with those who had not
been infected.* Previous SARS-CoV-2 infection
was defined as a positive result on PCR assay at
least 90 days before a new positive PCR finding.*
We used a test-negative, case—control study de-
sign to assess the effectiveness of previous infec-
tion in preventing reinfection on the basis of a
method that had recently been investigated and
validated for derivation of robust estimates for
such comparisons* (Section S1 of the Supple-
mentary Appendix, available with the full text of
this letter at NEJM.org). In addition, we per-
formed sensitivity analyses that included adjust-
ment for vaccination status and that excluded
vaccinated persons from the analysis. Case pa-
tients (defined as persons with positive PCR re-
sults) and controls (defined as persons with
negative PCR results) were matched according to
sex, 10-year age group, nationality, and calendar
time of PCR testing to control for known differ-

N ENGLJ MED

ences in the risk of exposure to SARS-CoV-2 in-
fection in Qatar.*

To ensure that epidemiologically relevant re-
infections were considered in the analysis, only
documented infections with a PCR cycle thresh-
old (Ct) value of 30 or less were included as cases
in our study. (Reinfection often occurs with
negligible symptoms and high Ct values, indicat-
ing reduced epidemiologic significance.’ We
also estimated the effectiveness of previous in-
fection in preventing hospitalization or death
caused by reinfection.

The selection of the study population for
various analyses is shown in Figures S1 through
S4 and the population characteristics in Tables S1
and S2. The overall study population was broad-
ly representative of the total population of Qatar
(Table S3), with a median age of 31 to 35 years
across the study samples. The median interval
between previous infection and PCR testing
among cases and controls was 279 days (inter-
quartile range [IQR], 194 to 313) for analysis of
the alpha variant, 285 days (IQR, 213 to 314) for
analysis of the beta variant, 254 days (IQR, 159
to 376) for analysis of the delta variant, and 314
days (IQR, 268 to 487) for analysis of the omi-
cron variant.

The effectiveness of previous infection in pre-
venting reinfection was estimated to be 90.2%
(95% confidence interval [CI], 60.2 to 97.6)
against the alpha variant, 85.7% (95% CI, 75.8 to
91.7) against the beta variant, 92.0% (95% CI,
87.9 to 94.7) against the delta variant, and 56.0%
(95% CI, 50.6 to 60.9) against the omicron vari-
ant (Table 1). Sensitivity analyses confirmed the
study results, as expected for this study design,
which is robust regardless of the approach that
is used to control for vaccine-induced immunity.*
An additional analysis that was adjusted for the
interval since previous infection also confirmed
the study results (Table S4).

Among the patients with reinfection, progres-
sion to severe Covid-19 occurred in one patient

NEJM.ORG
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Homozygous Insulin Promotor Gene Mutation
Causing Permanent Neonatal Diabetes Mellitus
and Childhood Onset Autoantibody Negative
Diabetes in the Same Family

Basma Haris', Idris Mohammed', Sara AI-KhawagaZ, Khalid Hussain®'

IDepartment of Pediatric Endocrinology, Sidra Medicine, Education City, Doha, Qatar; 2Department of Dermatology, Hamad General Hospital, Doha,
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North Campus, Doha, Qatar, Tel +974-4003-7608, Email khussain@sidra.org

Purpose: To report a family with a homozygous INS promotor gene mutation causing permanent neonatal diabetes mellitus (PNDM)
in one sibling and autoantibody negative childhood onset diabetes in another sibling.

Case Presentation: Patient 1 is a 12-year-old girl born at term with low birth weight to a consanguineous family, diagnosed with
PNDM at 26 days of life. She presented with ketoacidosis and has a severe course of disease with high insulin requirement. Patient 2 is
a 9-year-old girl born at term with normal weight, who presented with ketoacidosis at 2 years of age. Both subjects have negative type
1 autoantibodies. On genetic testing, a mutation in the promoter region of INS gene c¢.-331 C>G was found in homozygous state in
both subjects and in a heterozygous state in parents.

Conclusion: Homozygous INS gene promotor mutations may present with either PNDM or later onset autoantibody negative diabetes
in childhood. This suggests that homozygous INS gene promotor mutations show marked heterogeneity in clinical presentation within
individuals in the same family. The pathophysiology of this is not well known but could be related to a number of factors, including the
position of the variant, penetrance, other associated genetic defects, HLA etc. Premarital screening and genetic counselling is
recommended for highly consanguineous families to reduce occurrence of such conditions.

Keywords: pediatric diabetes, neonatal diabetes mellitus, type 1b diabetes, INS mutation

Introduction

Neonatal diabetes mellitus is defined as hyperglycemia occurring in the first 6 months of life. It is a rare condition with
a minimal incidence of 1 in 90,000 live births; however, variations have been reported in various ethnic groups.' There
are two main types of neonatal diabetes: permanent neonatal diabetes mellitus (PNDM) and transient neonatal diabetes
mellitus (TNDM). The causes of PNDM vary around the world but the most common cause in the Western world is due
to mutations in the genes (ABCC8/KCNJ11) coding for the SURI and KIR6.2 subunits of the potassium ATP channels,
respectively.® Insulin promotor gene (INS) mutations are a rare cause of PNDM.? Both heterozygous and homozygous
INS promotor gene mutations may lead to PNDM.

Heterozygous INS promotor gene mutations were first reported to cause neonatal diabetes in 2007 where 10
mutations in 16 probands with neonatal diabetes were reported.’ Subsequently, many more variants have been reported.
The mechanism of diabetes in heterozygous mutations is due to improper folding of proinsulin, which leads to
endoplasmic reticulum stress and beta cell apoptosis.” In addition, homozygous INS promotor gene mutations were

first reported in 2010 in 15 probands with neonatal diabetes.” The mechanism of diabetes in homozygous INS mutations

International Medical Case Reports Journal 2022:15 3541 35
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Next-generation Septal Contouring in Aesthetic Rhinoplasty:

A Structural Viewpoint

Graeme E. Glass, PhD, FRCS (Plast)*{; Lydia Badia, MD, FRCS{§; Charles A. East, MD, FRCS{§

Aesthetic rhinoplasty is a challenge of both architec-
ture and engineering. While aesthetic appeal is con-
spicuous, sound geometric design, even load distribution,
and foundational stability are the concealed principles of
durable results. Additional challenges faced by the rhino-
plasty surgeon include complex material properties, vari-
able boundary conditions, and irregular stresses.’

Septal cartilage remains the prime source of graft
material in aesthetic rhinoplasty. Surgical pioneers
including Ingals (1882), Kreig (1889), Freer (1902), and
Killian (1905) advocated preservation of the dorsal and
caudal extent of the septum—a configuration that has
become known as the “L-strut.” Oral tradition advocates
preservation of dorsal and caudal limbs of 10-15mm
width. However, borrowing from the foundations to
adorn the facade is structurally dubious while cartilage
yield correlates poorly with external nasal projection.’
Problematically, the L-strut comprises the thinnest por-
tions of the septum yet supports the lower two-thirds of
the nose. Structural failure causes nasal collapse, saddle
deformity, tip deviation, and nasal valve dysfunction.
Warping or fracture of the thin right angle is encountered
in up to 40% of revision surgeries.*

Curiously, the structural competence of a right angled
L-strut evaded scrutiny until recently. This probably
reflects the sense of rigor and purpose with which the mod-
ern rhinoplasty community are reappraising their craft to
meet heightened functional and aesthetic expectations.’
In 2007, human cadaveric septal L-struts were first inves-
tigated by finite element modeling to better understand
surgical failure.® Subsequent investigations added greater
complexity and sophistication to the understanding of
L-strut biomechanics and how failure might be mitigated
through improved surgical design.” Our assimilation of the
collective computational evidence supports the replace-
ment of the L-strut with a delta-shaped strut.'

From the *Department of Surgery, Sidra Medicine, Doha, Qatar;
TWeill Cornell Medical College, New York and Qatar; fEast and
Badia, London, UK; and §University College London, London,
UK.
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GOX.0000000000004042; Published online 4 February 2022.

It is interesting to speculate on the reasons for the
enduring appeal of the L-strut. There is inevitably a
learning curve when faced with a paradigm shift, and
thus, a powerful motivator for change is necessary.
Many of us who have embraced an approach based on
structural preservation have done so only after step-
ping out of the comfort zone when faced with the evi-
dence from our own clinical observations. Moreover, as
aestheticians rather than bioengineers, we are averse to
analyzing structural failure from a mathematical point
of view.

The philosophy of structural optimization has
merged with the trends toward elevation of the soft tis-
sue envelope in the subperichondrial/subperiosteal
plane, preservation of the nasal dorsum, and advances in
suture-based manipulation of the lower lateral cartilages
into a new philosophical approach to primary aesthetic
rhinoplasty.” These founding principles are risk-averse
in that they preserve the structural integrity of the nose,
avoiding the need for complex reconstructive rhino-
plasty for primary failures.”

Thus, although the tenacious popularity of the L-strut
is acknowledged, it is hard to justify from a structural
point of view. Rather, the computationally sound “delta
strut,” with optimized axial load distribution and foun-
dational stability, is better placed to support aesthetic
remodeling and withstand the vicissitudes of time. As
preservation techniques gain traction within the rhino-
plasty community, the preeminence of the L-strut will
become increasingly challenged until a new paradigm is
established.

Graeme E. Glass, PhD, FRCS (Plast)
Cl1, 120, 1st Floor, OPC

Sidra Medical & Research Center
Al-Gharrafa St., Ar-Rayyan

Doha, Qatar
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Letter to the Editor

A unique technique to size pediatric endotracheal =)

tubes

Check for
updates

To the Editor,

Pediatric airway anatomy is different from adults. The larynx is
shorter and more anteriorly located.” There are different formulas
to estimate the size of endotracheal tubes (ETT) in pediatric popula-
tion based on ages, such as Cole (Age/4 + 4), Khine (age/4 + 3) and
Duracher (Age/4 + 3.5) formulas.>® Among these, Duracher formula
provides better estimates of the sizes of cuffed ETT in children over
1 years of age.® In emergency and trauma settings, sometimes it is
cumbersome to calculate ETT sizes using the above formulas. So,
we present a technique to remember ETT sizes for different ages
as below

e 3.5 mm at birth

e 4.5mm at 4 years

e 5mm at 5 years (then increase the size of tube by 1 mm for every
5 years)

e 6 mm at 10 years

e 7mm at 15 years

This technique does not provide tube sizes for all ages. Rather it
provides a reference point from which tube sizes for other ages can
be approximately estimated. For example, for ages 7-8 years we
can use ETT size 5.5 mm. Similarly for ages 12-13 years we can
use the ETT size 6.5 mm.

The advantage of this technique is that it's easy to remember and
can be readily used in crashing patients without going through calcu-

Table 1 - Comparison of ETT sizes estimated using our
technique and Duracher formula.

Ages Our Technique Duracher Formula
Birth 3.5 N/A

4 years 4.5 4.5

5 years 5 4.75

10 years 6 6

15 years 7 7.25
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lations. The limitation of this technique is that it may underestimate or
overestimate the size of ETT by 0.25 mm compared to the Duracher
formula. (Table 1) Also this technique has not been formally studied.
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Anosmia (smell failure) and dysgeusia (taste distortion) in COVID-19: it

is genetic
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ABSTRACT

The COVID-19 pandemic is a very contagious respiratory illness with has affected millions of individu-
als worldwide. In addition to the well-known symptoms of any respiratory virus, COVID-19 can present
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with anosmia (failure to smell) and dysgeusia (distortion of the sense of taste). It appears to be a gen-

etic link to the biological mechanisms underlying COVID-19-related anosmia and dysgeusia. Significant
locus in the vicinity of the UGT2A1 and UGT2A2 genes are currently considered as the main culprit of
the symptoms. However, more studies are needed to delineate a clear pathophysiology.

Introduction

The COVID-19 pandemic is a very contagious respiratory ill-
ness with effects that have been undesirable to global
health, society, and economy (Hendaus & Jomha, 2021).

The world health organization (WHO) has reported
340,543,962 confirmed cases of COVID-19, including
5,570,163 deaths as of January 21, 2022. In addition, more
than 9.5 Billion vaccines have been given (WHO, 2022). In
addition to the well-known symptoms of any respiratory
virus, COVID-19 can present with anosmia (failure to smell)
and dysgeusia (distortion of the sense of taste) (Marinosci
et al., 2020).

Dysgeusia is a sensory estate of losing taste discernment
(Mutiawati et al., 2021), while anosmia (failure to smell) is a
severe condition of hyposmia (a decreased capability of
smelling) . It reflects a part of olfactory dysfunction where an
individual cannot detect odor or cannot properly smell. This
condition has a prevalence of around 15 of every 1000 peo-
ple in the United States (prior to the COVID-19 pandemic)
(Huynh et al, 2020). However, the prevalence of smelling
and tasting dysfunction in COVID-19 patients can reach to
33.5 and 35.6%, respectively (Galluzzi et al., 2021), and the
two symptoms have affected approximately 1.6 million
Americans for longer than six months the initial infection
with SARS-Cov-2 (Khan et al., 2022).

The loss of vital senses has been linked with changes in
appetite and quality of life. Moreover, it can decrease the
ability to detect harmful smoke or gases, aggravate worries

KEYWORDS
Anosmia; COVID-19;
dysgeusia

about personal hygiene and can decrease social interaction
(Arora et al., 2008; Croy et al., 2014).

Current data has shown a possible association between a
genetic risk factor and anosmia/dysgeusia post- COVID-19
infection. Shelton et al (Shelton et al., 2022) reported a gen-
ome-wide significant locus in the vicinity of the UGT2AT and
UGT2A2 genes in COVID-19 patients with anosmia/dysgeusia.
The investigators conducted a multi-ancestry genome-wide
association study on 69,841 person infected with SARS-CoV-
2. Approximately 70% of them reported anosmia or dysgeu-
sia, and genetic investigation resulted in pinpointing locus
UGT2A1 and UGT2A2 to be linked to COVID-19-related anos-
mia/dysgeusia.

Uridine diphosphate
glucuronosyltransferases (UGTSs)

Several medications and non-drug xenobiotics, such as diet-
ary, environmental, dietary and industrial chemicals, are non-
polar, lipophilic compounds. The lipophilic characteristic of
those compounds hampers their proper excretion from the
body. Hence, they require metabolism to be changed from
lipophilic estate to hydrophilic and then excretion (Rowland
et al., 2013). Glucuronidation catalyzed by uridine diphos-
phate glucuronosyltransferases (UGTs) is one of the most
important xenobiotic metabolism mechanisms. UGTs can
generate the conjugation of glucuronic acid to hydrophilic
substances for excretion, such as bile acids and hormones
(Kiang et al, 2005). The UGT membrane proteins are

CONTACT Mohamed A. Hendaus @ mhendaus@yahoo.com @ Department of Pediatrics, Sidra Medicine, Doha, Qatar 26999.
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The re-occurrence of dilated cardiomyopathy in
propionic acidemia after liver transplantation

requiring heart transplant, first case from Middle
East
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Abstract

Propionic acidemia is a rare autosomal recessive inborn error of metabolism. It is relatively common in
Middle East. Dilated cardiomyopathy is one of the leading causes of morbidity and mortality for
patients with propionic acidemia. Liver transplantation has been used for patient with frequent
metabolic decompensations and was shown to be beneficial in prepionic acidemia-related dilated
cardiomyopathy. Up to our knowledge, there has been one reported case of recurrent dilated
cardiomyopathy 3 years after liver transplantation. We report the first case, from Middle East, of
recurrent dilated cardiomyopathy, 6 years after liver transplantation.

Keywords: Propionic acidemia; dilated cardiomyopathy; inborn error of metabolism; liver
transplantation.
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ARTICLE INFO ABSTRACT

Keywords: The reverse transcription-polymerase chain reaction (RT-PCR) test is considered the current gold standard for the
COVID-19 detection of coronavirus disease (COVID-19), although it suffers from some shortcomings, namely comparatively
Detection

Complete blood count (CBC)
Stacking machine learning
RT-PCR

longer turnaround time, higher false-negative rates around 20-25%, and higher cost equipment. Therefore,
finding an efficient, robust, accurate, and widely available, and accessible alternative to RT-PCR for COVID-19
diagnosis is a matter of utmost importance. This study proposes a complete blood count (CBC) biomarkers-based

COVID-19 detection system using a stacking machine learning (SML) model, which could be a fast and less
expensive alternative. This study used seven different publicly available datasets, where the largest one con-
sisting of fifteen CBC biomarkers collected from 1624 patients (52% COVID-19 positive) admitted at San Raphael
Hospital, Italy from February to May 2020 was used to train and validate the proposed model. White blood cell
count, monocytes (%), lymphocyte (%), and age parameters collected from the patients during hospital admis-
sion were found to be important biomarkers for COVID-19 disease prediction using five different feature se-
lection techniques. Our stacking model produced the best performance with weighted precision, sensitivity,
specificity, overall accuracy, and F1-score of 91.44%, 91.44%, 91.44%, 91.45%, and 91.45%, respectively. The
stacking machine learning model improved the performance in comparison to other state-of-the-art machine
learning classifiers. Finally, a nomogram-based scoring system (QCovSML) was constructed using this stacking
approach to predict the COVID-19 patients. The cut-off value of the QCovSML system for classifying COVID-19
and Non-COVID patients was 4.8. Six datasets from three different countries were used to externally validate the
proposed model to evaluate its generalizability and robustness. The nomogram demonstrated good calibration
and discrimination with the area under the curve (AUC) of 0.961 for the internal cohort and average AUC of
0.967 for all external validation cohort, respectively. The external validation shows an average weighted pre-
cision, sensitivity, F1-score, specificity, and overall accuracy of 92.02%, 95.59%, 93.73%, 90.54%, and 93.34%,

respectively.

1. Introduction SARS-CoV2 coronavirus, the pathogen responsible for COVID-19, has
caused about 360 million infections with over five million casualties
After only one year and a half years’ duration of the pandemic, the around the globe [1]. It is the worst pandemic that afflicted humanity
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Abstract: Allergic bronchopulmonary aspergillosis (ABPA) is an immune-mediated inflammatory
airway disease that predominantly affects patients with cystic fibrosis (CF) and, less commonly,
patients with asthma. ABPA can lead to irreversible lung injury and bronchiectasis if not treated early
and aggressively. Long-term oral steroids are the standard therapy of ABPA. However, it is associated
with an increased risk of steroids side effects and possible medication noncompliance. Monthly
intravenous pulse methylprednisolone (IV-PS) has been used as an alternative to oral steroids to
treat CF-related ABPA with a reportedly similar clinical response and less steroid-related side effects.
To our knowledge, the use of IV-PS in asthma-related ABPA has not been previously reported. We
report the successful management of asthma-related ABPA in an adolescent using intravenous pulse
methylprednisolone in addition to oral itraconazole with no significant steroid-related side effects.

check for Keywords: allergic bronchopulmonary aspergillosis (ABPA); asthma; pulse steroids

updates
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Allergic Bronchopulmonary Allergic bronchopulmonary aspergillosis (ABPA) is an immune-mediated inflamma-

tory airway disease that predominantly affects patients with cystic fibrosis (CF) and, less
commonly, patients with asthma [1,2]. Long-term oral steroids are the standard therapy of
ABPA. However, it is associated with an increased risk of steroid side effects and possible

Aspergillosis in a Non-Compliant
Asthmatic Adolescent. Children 2022,
9,252. https://doi.org/10.3390/
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e medication noncompliance. Monthly intravenous pulse methylprednisolone (IV-PS) has
Received: 10 January 2022 been used as an alternative to oral steroids to treat CF-related ABPA with a reportedly
Accepted: 8 February 2022 similar clinical response and less steroid-related side effects. To our knowledge, the use of
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with regard to jurisdictional claims in  iNtravenous pulse methylprednisolone in addition to oral itraconazole with no significant
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iations.
2. Case Presentation

The patient is a 14-year-old boy with asthma who was admitted with mild right

pleuritic chest pain and an increased productive cough of a one-month duration. The

Copyright: © 2022 by the authors.  cough became productive of yellow-greenish sputum and did not respond to an inhaled

Licensee MDPI, Basel, Switzerland. - bronchodilator. The patient reported no wheezing, shortness of breath, hemoptysis, weight
loss, nor fever of chills.

The past medical history was significant for mild persistent asthma since the age of

3 years which required multiple emergency department visits, but no hospital or PICU

admissions. He has poor adherence to controller inhaled steroid treatment, especially over

the past 3 years. On physical examination, the patient had normal vital signs and normal

This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /
4.0/).
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Abstract: Diabetes mellitus (DM) can lead to plantar ulcers, amputation and death. Plantar foot
thermogram images acquired using an infrared camera have been shown to detect changes in tem-
perature distribution associated with a higher risk of foot ulceration. Machine learning approaches
applied to such infrared images may have utility in the early diagnosis of diabetic foot complications.
In this work, a publicly available dataset was categorized into different classes, which were corrobo-
rated by domain experts, based on a temperature distribution parameter—the thermal change index
(TCI). We then explored different machine-learning approaches for classifying thermograms of the
TClI-labeled dataset. Classical machine learning algorithms with feature engineering and the convo-
lutional neural network (CNN) with image enhancement techniques were extensively investigated
to identify the best performing network for classifying thermograms. The multilayer perceptron
(MLP) classifier along with the features extracted from thermogram images showed an accuracy of
90.1% in multi-class classification, which outperformed the literature-reported performance metrics
on this dataset.

Keywords: diabetic foot; thermogram; thermal change index; machine learning; deep learning

1. Introduction

Diabetes mellitus (DM) is characterized by hyperglycemia which can lead to pathology
in the brain, heart, eyes, kidney’s and lower limbs [1]. DM leads to diabetic foot ulceration
(DFU), which may not heal adequately due to poor microvascular and macrovascular tissue
perfusion and infection and may eventually lead to lower limb amputation [2,3]. Early
detection and better classification of foot complications may enable timely intervention and
effective treatment to either heal foot ulcers or prevent progression to amputation. Early
monitoring by self-diagnosis at home could be useful in preventing the development and
progression of DFU. However, the easiest monitoring technique, visual inspection, has
its limitations, for example, people with obesity or visual impairment cannot adequately
detect early changes. According to recent studies, a home temperature monitoring system
could detect 97% of diabetic foot ulcers (DFUs) well in advance [4-7]. Patients undergoing
continuous temperature monitoring of their feet have a lower risk of foot complications [8].

Sensors 2022, 22, 1793. https:/ /doi.org/10.3390/s22051793
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Covid-19 took the world by surprise and has completely changed the way humans live and work. There is hardly
an aspect of life that has not been affected. Whether social, economic, physical, psychological, cultural or reli-
gious, this pandemic has revolutionized every aspect of our lives and some of these changes are here to stay for
the unforeseeable time. Although much has been written about the negative effects of Covid-19 on our social
lives, some technological advances on COVID-19 have profoundly affected various aspects of our lives. These are
mostly to do with how we communicate, deliver health services, innovate and investigate new preventative
measures and treatments, travel and indeed influenced the carbon footprint of the planet. Although most of
gynaecology is elective and was therefore not considered a priority in the early phases of COVI-19, there are
considerable consequences of delaying treatment for some of these elective conditions. Of particular importance
are infertility, pre-malignant conditions, chronic pelvic pain, sexual disorders and those affecting the psycho-
logical and social aspects of women and families. The pandemic forced a rethink of how healthcare is delivered
with wide adoption of remote/virtual consultation and triaging of clinical presentations. The rapid development
of immunization and drugs against the virus was met with doubts by a large proportion of the population with
reluctance to accept these. Consequently, there remains unvaccinated portions of both low and high-risk pop-
ulations, some of whom may be denied access to gynaecological care. On the other hand, some pregnant women
who are frightened of the impact of vaccination on pregnancy put their own lives at risk. While significant
progress has been made to combat the pandemic, lessons about healthcare delivery (face-to-face versus virtual),
education of the end users and introduction of new technologies into the development of drugs and vaccines must
be evaluated and improved moving forward not only during the ongoing epidemic but with future outbreaks.

Introduction

pneumonia like disease of unknown origin at the time, from a seafood
and live animal market in Wuhan city, China, in late December 2019 [3].

Corona viruses have generally been the cause of various infections in
mammals, birds and humans, where they specifically target the respi-
ratory system. Over the past 20 years, there have been three new corona
virus related lethal outbreaks of zoonotic origin. The 1st was the severe
acute respiratory syndrome coronavirus-1 (SARS-CoV-1) in 2002-2003
followed by the Middle East respiratory syndrome coronavirus (MERS-
CoV) in 2012 and lately, the most severe of them, the severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) causing the 2020
March Covid-19 pandemic [1,2]

SARS-CoV-2 spread very rapidly after the first reported case of

* Corresponding author.
E-mail address: jck4@leicester.ac.uk (J.C. Konje).

https://doi.org/10.1016/j.ejogrb.2022.02.176

Human respiratory epithelial cells were subsequently used to isolate a
new virus subsequently known to the world as SARS-CoV-2. The World
Health Organization (WHO) declared the outbreak as a Public Health
Emergency of International Concern (PHEIC) on January 30th 2020 and
subsequently as a pandemic on March 11th 2020 [4]. More than 5.7
million deaths have been reported worldwide (as of February 4, 2022)
[5]. Three major factors are thought to be responsible for this (a)
increased transmissibility (b) characteristic pathogenicity and (c) glob-
alization [6,7].
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Abstract
Introduction

Balochistan is the largest of Pakistan's four provinces, yet it is also the poorest and most impoverished,
particularly in terms of neonatal healthcare. In order to build and tailor strategies to improve neonatal
outcomes, it is necessary to identify barriers and facilitators for interventions. Therefore, we conducted this
study to provide an overview of neonatal healthcare quality and assess the structural capacity for the
improvement and further development of neonatal healthcare facilities in Balochistan.

Methods

A descriptive, observational, cross-sectional study was conducted in Balochistan, a province of Pakistan. The
survey was designed to assess the level of staffing and facilities in the neonatal health care units. Data were
gathered through trained staff either by in-person visits to the facility or via telephone.

Results

A total of 177 facilities were assessed in 25 districts of Balochistan. A majority (88.7%) of the facilities were
from the public sector. Birth and neonatal care services were provided at only 63 (36%) of the assessed
facilities and only three had newborn intensive care units (NICUs) with a 1:5 staff: patient ratio.
Unfortunately, all NICUs lacked the basic advanced facilities. None of the hospitals had an infection control
policy or staff nor any training program for doctors.

Conclusion

In conclusion, healthcare facilities to manage neonatal patients requiring hospital care are extremely limited
in Balochistan and the ones that are available have very limited resources. To improve the healthcare system
in Balochistan, all stakeholders should be involved in the planning, decision-making, and implementation of
healthcare programs at all levels to ensure sustainability and efficiency.

Categories: Quality Improvement, Public Health, Other
Keywords: pakistan, balochistan, quality patient care, neonatal health, health facility

Introduction

According to the United Nations Children's Fund (UNICEF), at least 130 million infants are born each year, of
which approximately 2.4 million children die within the first 28 days of life, accounting for roughly half of
all child deaths under the age of five [1-2]. More than 90% of these fatalities occur in developing countries,
primarily in Sub-Saharan Africa and South Asia, whereas in 2019, the neonatal mortality rate was estimated
at 25-27 deaths per 1,000 live births [1,3]. An infant born in a developing country is 10 times more likely to
die in the first month than an infant born in a developed country [4]. Pakistan ranks third among these
developing countries with an estimated 298 000 neonatal deaths per year and a neonatal mortality rate
(NMR) of 42 deaths per 1000 live births annually [5-6]. Pakistan accounts for 7% of neonatal deaths globally,
with birth asphyxia (23%), infection (36%), and preterm birth (28%) as prime causes, all of which are
preventable [5].

In Pakistan, marked disparities exist in the chances of survival for infants based on their provinces, regions
(urban or rural), and district of birth. Among the four provinces of Pakistan, Balochistan is the largest but the
poorest and most deprived of all. Despite being the least populated, it has the highest burden of neonatal
mortality, i.e., 63 deaths per 1000 live births [7]. Surprisingly, this rate is comparable to Punjab, one of the
most populous provinces in the country. The most prominent factors contributing to the alarming neonatal
mortality rate are lack of postnatal care for infants within 48 hours, poor maternal breastfeeding habits, and
immunization follow-ups. Other causes include premature birth complications, intrapartum complications,

How to cite this article
Kumar V, Ali B, Choudry E, et al. (March 01, 2022) Quality of Neonatal Care: A Health Facility Assessment in Balochistan Province, Pakistan.
Cureus 14(3): e22744. DOI 10.7759/cureus.2 150
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ARTICLE INFO ABSTRACT

Keywords: Managing perfusion in the micropreemie is challenging and should be guided by the patho-physiology, gesta-
Prffterm ) tional and postnatal age of the baby, perinatal history, and the persistence of fetal shunts. The assessment should
Micropreemie incorporate bedside tools such as blood pressure, clinical perfusion markers, and functional echocardiography.
;ﬁiﬁ;‘:lon The multimodal approach to diagnose and identify the cause of hemodynamic compromise paves the way to a
Perfusion targeted approach to treatment. Characterizing the predominant pathophysiologic cause of low cardiac output

and impaired cellular metabolism enables a more accurate use of inotropes, vasopressors, and volume support to
suit a particular pathophysiologic situation.

1. Introduction

The hemodynamic challenges of the micropreemie primarily result
from immaturity of the circulatory system. As the premature infant
transitions to extrauterine life before fetal circulation has matured, the
infant will continue to manifest structural and functional characteristics
and therefore, consequences of persisting fetal vasculature.

2. Transitional circulation and the micropreemie

With premature birth, the normal postnatal adaptation of circulation
and transition from fetal to postnatal life is disrupted. The key features
are:

- Poor contractility of the myocardium - The circulatory triad of cardiac
physiology is preload, contractility, and afterload. The preload affects
the stretching of cardiac muscle fibers before contraction and is
dependent upon the number of actin-myosin bridges, which help in
the generation of force. The recent work on ‘titin’ (connecting)
protein has highlighted its role in myocyte function. It links the Z-
disc region of thin filament to myosin thick filament, allowing it to
stretch and also mediate force generation by altering Ca2" release.
Additionally, the contractility of the heart is governed by the inter-
action of sympathetic and parasympathetic components of the

autonomic nervous system. As the ejection time of blood is relatively
constant, the volume of blood ejected by the ventricles is dependent
upon the ejection velocity, which in turn depends upon force of
contraction, and is mediated by intracellular calcium concentrations
[1,2]. The immature myocardium’s impaired contractility results
from decreased fraction of contractile elements, immature pathways
of calcium release, reduced titin function, reduced f$-adrenoceptor,
and decreased sympathetic innervation.

High systemic vascular resistance and tolerance - With the increase in
afterload from the fetal placental vascular bed to the postnatal high
systemic vascular resistance (SVR), the wall stress within the ven-
tricles increases affecting the rate at which muscle fibers contract
and decrease the ejection volume. With umbilical cord clamping,
both left and right ventricles face sudden increases in vascular
resistance (Fig. 1). Additionally, high alpha-adrenergic resting tone
in peripheral vasculature increases SVR, and in turn afterload, with
its adverse effects on the immature myocardium [2].

Impaired diastolic filling — In micropreemies, the diastolic filling is
affected by the low compliance of fetal isoforms of titin, reduced
diastolic filling time from the high heart rate, and the reliance of
ventricular filling on atrial contraction (E/A <1.0). The use of ino-
tropes further increases the heart rate, which in turn reduces dia-
stolic filling time [3].
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Background: Electrical biosensing technology (EBT) is an umbrella term for non-
invasive technology utilizing the body’s fluctuating resistance to electrical current flow
to estimate cardiac output. Monitoring cardiac output in neonates may allow for
timely recognition of hemodynamic compromise and allow for prompt therapy, thereby
mitigating adverse outcomes. For a new technology to be safely used in the clinical
environment for therapeutic decisions, it must be proven to be accurate, precise and
be able to track temporal changes. The aim of this systematic review was to identify
and analyze studies that describe the accuracy, precision, and trending ability of EBT to
non-invasively monitor Left ventricular cardiac output and/or stroke volume in neonates.

Methods: A qualitative systematic review was performed. Studies were identified
from PubMed NCBI, SCOPUS, and EBSCOHost up to November 2021, where EBT
technologies were analyzed in neonates, in comparison to a reference technology.
Outcome measures were bias, limits of agreement, percentage error for agreement
studies and data from 4-quadrant and polar plots for trending studies. Effect direction
plots were used to present results.

Results: Fifteen neonatal studies were identified, 14 for agreement and 1 for trending
analysis. Only thoracic electrical biosensing technology (TEBT), with transthoracic
echocardiography (TTE) as the comparator, studies were available for analyzes. High
heterogeneity existed between studies. An equal number of studies showed over-
and underestimation of left ventricular output parameters. All studies showed small
bias, wide limits of agreement, with most studies having a percentage error >30%.
Sub-analyses for respiratory support mode, cardiac anomalies and type of technology
showed similar results. The single trending study showed poor concordance, high
angular bias, and poor angular concordance.

Discussion: Overall, TEBT shows reasonable accuracy, poor precision, and non-
interchangeability with TTE. However, high heterogeneity hampered proper analysis.
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Introduction: The objective of this study was to evaluate the effect of obesity on outcomes following
operative treatment of fractures in obese polytrauma patients.
Methods: This was a prospective cohort study at a level I trauma centre from January 2014 until Decem-
ber 2017. The eligibility criteria were adult (age >= 18 years) polytrauma patients who presented with
at least one orthopaedic fracture that required operative fixation. Polytrauma was defined as having an
Injury Severity Score (ISS) >= 16. Out of 891 patients, a total of 337 were included with 85 being obese.
The primary outcome variable was the total hospital length of stay in days. The secondary outcome vari-
ables were the number of patients who had an intensive care unit (ICU) admission, the ICU length of stay
in days, the number of patients who had mechanical ventilation, the duration of mechanical ventilation
in days, perioperative complications, and mortality.
Results: Obesity was associated with increased total hospital stay (36 vs. 27 days; P<0.001), increased
ICU stay (13 vs. 8 days; P = 0.04), increased ICU admissions (83.5% vs. 68.6%; P = 0.008) and increased
incidence of mechanical ventilation (64.7% vs. 43.7%; P = 0.001). These findings remained statistically
significant following adjusted regression models for age, gender, ISS, and injuries sustained. However, the
mechanical ventilation duration was not significantly different between both groups on adjusted and un-
adjusted analyses. However, an increase per unit BMI significantly increases the duration of mechanical
ventilation (P = 0.02). In terms of complications, obesity was only associated with an increase in acute re-
nal failure (ARF) on unadjusted analyses (P = 0.004). Whereas, adjusted logistic regression demonstrated
that an increase per BMI unit led to a significant increase in the odds ratio for wound infection (P = 0.03)
and ARF (P = 0.024).
Conclusions: This study displayed that obesity was detrimental to polytrauma patients with operatively
treated fractures leading to prolonged hospital and ICU length of stay. This highlights the importance
of optimizing trauma care for obese polytraumatized patients to reduce morbidity. With 41.1% of our
population being obese, obesity presents a unique challenge in the care of polytrauma patients which
mandates further research in improving health care for this population group.
© 2022 The Author(s). Published by Elsevier Ltd.
This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/)

Introduction

A significant proportion of the world’s society is burdened by obe-
sity; with 13% of the world’s adult population being affected [2].

Obesity is considered one of the major global health issues that Obesity is associated with increased morbidity such as metabolic
are on the rise. Since 1975, it has been estimated that the preva- syndrome, diabetes, and cardiovascular disease; therefore, it im-
lence of worldwide obesity has increased by 3-folds as of 2016 [1]. poses a significant burden on the health care system [3]. It has

* Corresponding author.
E-mail address: tibrahim@sidra.org (T. Ibrahim).

https://doi.org/10.1016/j.injury.2022.03.059

been reported in the United States that obesity-related health care
resulted in a cost of $147 billion [4]. In a systematic review on the
economic effect of obesity, Withrow and Alter [5] found that obese
individuals had a 30% increase in health care costs compared to

0020-1383/© 2022 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/)

153



Pediatr Gastroenterol Hepatol Nutr. 2022 Mar;25(2):93-108
https://doi.org/10.5223/pghn.2022.25.2.93

PISSN 2234-8646-eISSN 2234-8840

Pediatric Gastroenterology, h n
Hepatology & Nutrition

Review Article

’ M) Check for updates ‘

G OPEN ACCESS

Received: May 23, 2021

st Revised: Oct 13, 2021

2nd Revised: Dec 13, 2021
Accepted: Feb 20, 2022
Published online: Mar 10, 2022

Correspondence to

Frank Jochum

Department of Pediatrics, Evangelisches
Waldkrankenhaus Spandau, Stadtrandstr. 555,
Berlin 13589, Germany.

Email: frank.jochum@jsd.de

Copyright © 2022 by The Korean Society of
Pediatric Gastroenterology, Hepatology and
Nutrition

This is an open-access article distributed
under the terms of the Creative Commons
Attribution Non-Commercial License (https://
creativecommons.org/licenses/by-nc/4.0/)
which permits unrestricted non-commercial
use, distribution, and reproduction in any
medium, provided the original work is properly
cited.

ORCID iDs

Frank Jochum
https://orcid.org/0000-0002-4259-5562
Mohamed Abdellatif
https://orcid.org/0000-0003-3844-8284
Ashraf Adel
https://orcid.org/0000-0003-0670-4394
Ahmed Alhammadi
https://orcid.org/0000-0001-9549-2906
Abdulrahman Alnemri
https://orcid.org/0000-0003-3567-135X
Eman Alohali
https://orcid.org/0000-0002-6869-1528
Khaled AlSarraf
https://orcid.org/0000-0002-2627-5956

https://pghn.org

Burden of Early Life Obesity and Its
Relationship with Protein Intake

in Infancy: The Middle East Expert
Consensus

Frank Jochum ,"2 Mohamed Abdellatif (©,® Ashraf Adel ©,* Ahmed Alhammadi ©,*

Abdulrahman Alnemri @,° Eman Alohali @,° Khaled AlSarraf ¢»,” Khoula Al Said ,®
Mahmoud Elzalabany (,° Hasan M. A. Isa (9, Sridhar Kalyanasundaram @,
Naguib Abdel Reheim @, and Omar Saadah @ *

'Department of Pediatrics, Evangelisches Waldkrankenhaus Spandau, Berlin, Germany
?Pediatric Medicine, Brandenburg Medical School (MHB) Theodor Fontane, Neuruppin, Germany
3Child Health Department, Sultan Qaboos University, Muscat, Oman

“Department of General Pediatrics, Sidra Medicine, Doha, Qatar

*Pediatric Department, King Saud University & KSUMC, Riyadh, Saudi Arabia

®Dietetics Department, Prince Sultan Military Medical City, Riyadh, Saudi Arabia

"Department of Pediatrics-Pediatric Gastroenterology, Amiri Hospital, Sharqg, Kuwait
8Department of Child Health, Royal Hospital, Muscat, Oman

9Pediatrics Department, Faculty of Medicine, University of Alexandria, Alexandria, Egypt
°pediatric Department, Salmaniya Medical Complex/Arabian Gulf University, Manama, Bahrain
"Pediatrics and Neonatology, Danat Al Emarat Hospital, Abu Dhabi, UAE

pediatrics Department, University Hospital Sharjah, Sharjah, UAE

“pediatrics Department, Faculty of Medicine, King Abdulaziz University, Jeddah, Saudi Arabia

ABSTRACT

Adequate nutrition in early life is proposed to shape a child’s future health by launching

the growth trajectory in the proper direction, which helps to avoid negative metabolic
programming effects. Protein intake during infancy and early childhood is of great
importance, as it plays a key role in infant metabolic programming and the future risk of
obesity. Breastfeeding provides the best nutrition in early life, with many benefits tailored for
the baby, including the appropriate quantity and quality of proteins. Considering the high
prevalence of childhood, and subsequent adult, obesity in the region, a virtual Middle East
expert consensus meeting was held to discuss an effective approach for managing childhood
obesity. Leading pediatric experts from Bahrain, Egypt, Kuwait, Oman, Qatar, Saudi Arabia,
and the United Arab Emirates participated in the meeting. The experts discussed, debated,
and agreed on certain directions, including the importance of educating parents, endorsing
breastfeeding, and ensuring optimum quantity and quality intake of proteins in early life.
This expert consensus may serve as the starting point for healthcare professionals in the
region who are interested in shaping a healthy future for the generations to come.

Keywords: Pediatric obesity; Malnutrition; Non-communicable diseases; Middle East;
Infant formula; Proteins; Milk, human
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Prader-Willi syndrome (PWS) is a genetic disorder caused by the lack of expression of
genes on the paternally inherited chromosome region 15911.2-g13. It is a multisystem
disorder that is characterized by severe hypotonia with poor suck and feeding difficulties in
early infancy, followed in early childhood by excessive eating and gradual development of
morbid obesity. The incidence of type 2 diabetes mellitus is high, particularly in obese
patients. Non-alcoholic fatty liver disease has also been reported in some patients with
PWS. Liver adenomatosis is a benign vascular lesion of the liver, defined by the presence
of >10 adenomas, in the otherwise healthy liver parenchyma. We report the first case of a
patient with PWS with severe obesity, type 2 diabetes mellitus, and non-alcoholic fatty liver
who also developed liver adenomatosis, review the pediatric literature on liver
adenomatosis, and discuss the potential underlying mechanisms.

Keywords: hepatic adenomatosis, Prader Willi syndrom, liver adenoma, oral contraception pills, Glycogen
Storage Disease

INTRODUCTION

Prader-Willi syndrome (PWS) is a complex multisystem disorder caused by lack of expression of
genes on the paternally inherited chromosome region 15q11.2-q13. In the neonatal period, there is
severe hypotonia with poor suck and feeding difficulties followed in infancy or early childhood by
excessive eating and gradual development of morbid obesity. The syndrome is considered the most
common genetic cause of obesity, occurring in 1:10,000-1:30,000 live births (1). Obesity and its
related complications are the most common causes of morbidity and mortality in PWS. The
mechanisms underlying the obesity include alterations in hypothalamic pathways that regulate
satiety thus resulting in hyperphagia, disruption in hormones regulating appetite and satiety, and
reduced energy expenditure (1).

Severe obesity is a strong risk factor for the development of type 2 diabetes mellitus (T2DM) in
patients with PWS. T2DM in PWS occurs mostly in adults, but it has also been reported in patients
under the age of 18 years (1). The prevalence of metabolic syndrome in obese patients with PWS

Frontiers in Endocrinology | www.frontiersin.org 1
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Abstract

Background: The objective of this study was to evaluate the glycemic outcomes in children and adolescents with
Type 1 Diabetes (T1D) previously treated with Multiple Daily Injections (MDI) using a structured initiation protocol for
the Advanced Hybrid Closed Loop (AHCL) Minimed 780G insulin pump system.

Methods: In this prospective open label single-arm, single-center, clinical investigation, we recruited children and
adolescents (aged 7-17 years) with T1D on MDI therapy and HbA1c below 12.5%. All participants followed a 10-day
structured initiation protocol which included 4 steps: step 1: AHCL system assessment; step 2: AHCL system training;
step 3: Sensor augmented pump therapy (SAP) for 3 days; step 4: AHCL system use for 12 weeks, successfully complet-
ing the training from MDI to AHCL in 10 days. The primary outcome of the study was the change in the time spent

in the target in range (TIR) of 70-180 mg/dl and HbA1c from baseline (MDI4 CGM, 1 week) to study phase (AHCL,

12 weeks). The paired student t-test was used for statistical analysis and a value < 0.05 was considered statistically
significant.

Results: Thirty-four participants were recruited and all completed the 12 weeks study. TIR increased from
42.14+18.7% at baseline to 78.8+6.1% in the study phase (p <0.001). HbA1c decreased from 8.6 4+ 1.7%

(704 18.6 mmol/mol) at baseline, to 6.5 4+0.7% (48 £ 7.7 mmol/mol) at the end of the study (p=0.001). No episodes
of severe hypoglycemia or DKA were reported.

Conclusion: Children and adolescents with T1D on MDI therapy who initiated the AHCL system following a 10-days
structured protocol achieved the internationally recommended goals of glycemic control with TIR>70% and a HbA1c
of <7%.
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ABSTRACT

Background

Functional constipation is defined as chronic constipation with no identifiable underlying cause. It is a significant cause of morbidity
in children, accounting for up to 25% of visits to paediatric gastroenterologists. Probiotic preparations may sufficiently alter the gut
microbiome and promote normal gut physiology in a way that helps relieve functional constipation. Several studies have sought to address
this hypothesis, as well as the role of probiotics in other functional gut disorders. Therefore, it is important to have a focused review to
assess the evidence to date.

Objectives

To evaluate the efficacy and safety of probiotics for the management of chronic constipation without a physical explanation in children.

Search methods

On 28 June 2021, we searched CENTRAL, MEDLINE, Embase, CINAHL, AMED, WHO ICTR, and ClinicalTrials.gov, with no language, date,
publication status, or document type limitations.

Selection criteria

We included randomised controlled trials (RCTs) that assessed probiotic preparations (including synbiotics) compared to placebo, no
treatment or any other interventional preparation in people aged between 0 and 18 years old with a diagnosis of functional constipation
according to consensus criteria (such as Rome IV).

Data collection and analysis

We used standard methodological procedures expected by Cochrane.

Main results

We included 14 studies (1127 randomised participants): 12 studies assessed probiotics in the treatment of functional constipation, whilst
two studies investigated synbiotic preparations.

Three studies compared probiotics to placebo in relation to the frequency of defecation at study end, but we did not pool them as there
was very significant unexplained heterogeneity. Four studies compared probiotics to placebo in relation to treatment success. There may
be no difference in global improvement/treatment success (RR 1.29, 95% CI 0.73 to 2.26; 313 participants; low-certainty evidence). Five

Probiotics for treatment of chronic constipation in children (Review) 1
Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.
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ARTICLE INFO ABSTRACT

Keywords: The study investigated behavioral measures of social distance (i.e., desired proximity between self and others in
Serious mental illness social contexts) as an index of stigma against those with mental illness among medical students in the Republic of
Stigma

Desired social distance
Medical students
Psychiatry

Europe and Central Asia
North Macedonia
Poland

Turkey

Azerbaijan

Kazakhstan

North Macedonia, Turkey, Azerbaijan, Kazakhstan, and Poland, using the Reported and Intended Behavior Scale
(RIBS), a standardized, self-administered behavioral measure based on the Star Social Distance Scale. The stu-
dents’ responses to standardized clinical vignettes on schizophrenia, and depression with suicidal ideation, were
also assessed. A total of 257 North Macedonian (females, 31.5%; 1-4 grades, 189; 5-6 grades, 68); 268 Turkish
(females, 43.3%; 1-4 grades, 90; 5-6 grades, 178); 450 Kazakh (females, 28.4%, 71.6%; 1-4 grades, 312; 5-6
grades, 138); 512 Azerbaijani (females, 24%; 1-4 grades, 468; 5-6 grades, 44; females, 24%), and 317 Polish
(females, 59.0%; 1-4 grades, 208; 5-6 grades, 109) students were surveyed. The responses on the RIBS social
distance behavior measures did not improve with advancing medical school grade, but students across all sites
viewed schizophrenia and depression as real medical illnesses. The results support the development of enhanced
range of integrated training opportunities for medical student to socially interact with persons with mental illness
sharing their experiences with them.
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Objectives: There is an unmet need for preoperative methods that surgeons can use
to objectively quantify hypospadias anatomic variables and determine risk of penile
curvature. We, therefore, assessed whether Plate Objective Scoring Tool measurements
were correlated with degree of ventral curvature in affected children.

Methods: Patients undergoing distal hypospadias repair were enrolled into the study
between January 2018 and December 2020 and were categorized independently by at
least two surgeons using Plate Objective Scoring Tool. Scores were compared
statistically to determine the degree of ventral curvature and requirement for correction.
Results: Sixty-five patients with a median age of 18 months (interquartile range 13-26)
were enrolled into the study prior to surgery for primary distal hypospadias. Patient
probability of significant postoperative curvature (>20°) was determined with moderate
confidence using a cutoff Plate Objective Scoring Tool score of 1 (sensitivity 75%,
specificity 60%). Presurgery Plate Objective Scoring Tool scores were negatively
correlated with subsequent degree of curvature (r = —0.37, P = 0.003), with values <1.0
predicting >20° curvature.

Conclusions: Plate Objective Scoring Tool scoring offers a succinct method of
describing hypospadias severity and correlates well with postoperative outcomes. The
Plate Objective Scoring Tool system can therefore be used to objectively predict the
likelihood of penile curvature and aid communication between surgeons and
researchers, as well as improving parental counseling.

Key words: children, chordee, hypoplasia, hypospadias, prognostic, score.

Introduction

Hypospadias is one of the most common male genital malformations and includes a broad
spectrum of phenotypic presentations. Some hypospadias cases are mild with minor cosmetic
impact, whereas others display significant deformities with long-term functional, psychologi-
cal, and fertility conse:quences.l As such, there is a clear need for standardized, reproducible,
and sensitive methods of comparing key variables that allow researchers to communicate
effectively, as well as informing objective preoperative parental counseling.

The most frequently used approach for hypospadias classification is meatal position, but
this is just one of several factors influencing the extent of malformation and resulting postop-
erative outcomes.? Other essential variables with meaningful impact include urethral plate
quality,® degree of ventral chordee,* and glans size.’ Significant efforts have, therefore, been
made to incorporate these factors via introduction of the GMS score, which considers observ-
able glans size (G), meatal position (M), and overall curvature (S). However, this scale uses
only subjective assessment of the (G) and (M) components, as well as limited sensitivity for
determining curvature (S), which can only be assessed intraoperatively.

Penile VC occurs at higher frequency in more severe forms of hypospadias, with several
possible causes including skin tethering, fibrous bands within the perispongiosal territory, and
ventrodorsal corporeal disproportion. Although crude impressions of penile curvature can be
obtained from patient history and bedside physical examination, the true extent of malforma-
tion and the need for surgical repair can only be determined intraoperatively. Although penile
curvature occurs less frequently in distal hypospadias, it is still essential to detect even minor
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Renal cell carcinoma in children and adolescents: a retrospective study of a French-Italian

series of 93 cases

Aims: Renal cell carcinomas (RCCs) represent 2—5%
of kidney malignancies in children and adolescents.
Appropriate diagnostic and classification are crucial
for the correct management of the patients and in
order to avoid inappropriate pre-operative chemother-
apy, which is usually recommended if a Wilms’
tumour is suspected.

Methods and results: A French—Italian series of 93
renal cell carcinomas collected from 1990 to 2019 in
patients aged less than 18 years was reclassified
according to the 2016 World Health Organization
(WHO) classification and the latest literature. TFE3
and TFEB fluorescence in-situ hybridisation (FISH)
analyses and a panel of immunohistochemical stains

were applied. The median age at diagnosis was
11 years (range = 9 months—17 years). MiT family
(MiTF) translocation RCCs accounted for 52% of the
tumours, followed by papillary (20%) and unclassified
RCCs (13%). Other subtypes, such as SDHB-deficient
and fumarate hydratase-deficient RCCs, represented
1-3% of the cases. We also described a case of ALK-
rearranged RCC with a metanephric adenoma-like
morphology.

Conclusion: A precise histological diagnosis is manda-
tory, as targeted therapy could be applied for some
RCC subtypes, i.e. MiTF-translocation and ALK-
translocation RCC. Moreover, some RCC subtypes
may be associated with a predisposition syndrome that
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KEYWORDS Abstract  Background: Anaplasia is an unfavourable prognostic histological feature in Wilms
Wilms tumour; tumour (WT). Patients with stage I anaplastic WT (AWT) typically achieve good outcomes,
Anaplasia; albeit with more treatment than for stage I non-AWT. Since the SIOP-WT-2001 study, pa-
Stage I; tients with focal AWT (FAWT) have been classified as intermediate risk and received less
Focal and diffuse; intense treatment than patients with diffuse AWT (DAWT). The aim of the study was to anal-
Outcomes yse outcomes in these patients.

Patients and methods: This was a retrospective analysis of clinicopathological features and
outcomes of 59 patients with stage I AWT (19 FAWT, 40 DAWT) from the SIOP-WT-
2001 GPOH and UK-CCLG groups. The patients with FAWT were treated as
intermediate-risk WT, with 8 weeks of vincristine and actinomycin D (4 weeks pre-
operatively, and 4 weeks post-operatively). For comparison, we also assessed outcomes in
818 patients with stage I intermediate-risk non-AWT (IR-non-AWT). The patients with
DAWT were treated with vincristine, actinomycin D and doxorubicin for 31 weeks. No group
received radiotherapy.
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Abstract

Objective: To review the characteristics and outcomes of pediatric patients on a ketogenic diet
(KD), an established treatment option for individuals with intractable epilepsy, in a tertiary epi-
lepsy center.

Methods: This retrospective study included pediatric patients diagnosed with intractable epi-
lepsy who had experienced no benefits from at least two appropriately chosen antiseizure
medications. All patients were hospitalized, started a KD without fasting, and were observed
for complications and tolerance. The etiology of epilepsy, side effects, and KD efficacy on seizure
outcomes were also examined.

Results: Of 16 children included in the study, nine (56%) experienced significant seizure
improvement, with three becoming seizure-free during the KD. Ten patients were fed orally,
and six were fed through gastrostomy feeding tubes. Most were on a 3:1 ratio, and nine reached
ketosis within the first three days of KD initiation. Initial recurrent hypoglycemia was docu-
mented in four patients, and four experienced vomiting and acidosis. Most families complied
with the diet, and all of the children gained weight during the study period.
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Effect of mRNA Vaccine Boosters against
SARS-CoV-2 Omicron Infection in Qatar

LJ. Abu-Raddad, H. Chemaitelly, H.H. Ayoub, S. AIMukdad, H.M. Yassine,
H.A. Al-Khatib, M.K. Smatti, P. Tang, M.R. Hasan, P. Coyle, Z. Al-Kanaani,
E. Al-Kuwari, A. Jeremijenko, A.H. Kaleeckal, A.N. Latif, R.M. Shaik, H.F. Abdul-Rahim,
G.K. Nasrallah, M.G. Al-Kuwari, A.A. Butt, H.E. Al-Romaihi, M.H. Al-Thani,
A. Al-Khal, and R. Bertollini

ABSTRACT

BACKGROUND

Waning of vaccine protection against coronavirus disease 2019 (Covid-19) and the
emergence of the omicron (or B.1.1.529) variant of the severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) have led to expedited efforts to scale up
booster vaccination. Protection conferred by booster doses of the BNT162b2
(Pfizer-BioNTech) and mRNA-1273 (Moderna) vaccines in Qatar, as compared
with protection conferred by the two-dose primary series, is unclear.

METHODS

We conducted two matched retrospective cohort studies to assess the effectiveness
of booster vaccination, as compared with that of a two-dose primary series alone,
against symptomatic SARS-CoV-2 infection and Covid-19-related hospitalization
and death during a large wave of omicron infections from December 19, 2021,
through January 26, 2022. The association of booster status with infection was
estimated with the use of Cox proportional-hazards regression models.

RESULTS

In a population of 2,239,193 persons who had received at least two doses of BNT162b2
or mRNA-1273 vaccine, those who had also received a booster were matched with
persons who had not received a booster. Among the BNT162b2-vaccinated persons,
the cumulative incidence of symptomatic omicron infection was 2.4% (95% confi-
dence interval [CI], 2.3 to 2.5) in the booster cohort and 4.5% (95% CI, 4.3 to 4.6) in
the nonbooster cohort after 35 days of follow-up. Booster effectiveness against symp-
tomatic omicron infection, as compared with that of the primary series, was 49.4%
(95% CI, 47.1 to 51.6). Booster effectiveness against Covid-19-related hospitalization
and death due to omicron infection, as compared with the primary series, was
76.5% (95% CI, 55.9 to 87.5). BNT162b2 booster effectiveness against symptomatic
infection with the delta (or B.1.617.2) variant, as compared with the primary series,
was 86.1% (95% CI, 67.3 to 94.1). Among the mRNA-1273-vaccinated persons, the
cumulative incidence of symptomatic omicron infection was 1.0% (95% CI, 0.9 to 1.2)
in the booster cohort and 1.9% (95% CI, 1.8 to 2.1) in the nonbooster cohort after
35 days; booster effectiveness against symptomatic omicron infection, as compared
with the primary series, was 47.3% (95% CI, 40.7 to 53.3). Few severe Covid-19
cases were noted in the mRNA-1273-vaccinated cohorts.

CONCLUSIONS
The messenger RNA (mRNA) boosters were highly effective against symptomatic
delta infection, but they were less effective against symptomatic omicron infection.
However, with both variants, mRNA boosters led to strong protection against
Covid-19-related hospitalization and death. (Funded by Weill Cornell Medicine—
Qatar and others.)
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Purpose: Scapular fractures are uncommon injuries
that account for up to 1% of all fractures and 5% of all
shoulder girdle fractures. Moreover, most of the
evidence on the treatment of scapular fractures
stems from case series, with paucity of comparative
studies. Despite the lack of standardized criteria for
the operative treatment of scapular fractures, a set of
suggested radiological parameters has been recently
reported. The primary aim of this study was to
compare the treatment implemented for scapular
fractures in comparison with standard published
criteria. The secondary aim was to investigate
epidemiological parameters of scapular fractures at a
level 1 trauma center.

Methods: In this cross-sectional study of scapular
fractures at a level 1 trauma center, data were
collected between December 2012 and January
2016. Data of all scapular fractures that presented to
our center were retrospectively collected through
electronic medical records. Identified cases of scapular
fractures were then evaluated whether surgical
treatment was indicated in accordance with recent
standard operative criteria. Percentages were used to
express the number of cases that were operatively
indicated according to the predefined criteria and the
number of cases operatively treated at our institution.

Results: A total of 52 patients met the inclusion
criteria of having scapular fractures documented on
radiography and Computed tomography (CT). The
mean age of the patients was 38.5 years, with the
majority being men (92.3%). The most common
mechanism of injury was a fall from a considerable
height in 26% of the cases. Of the included patients,
53.8% were polytraumatized, and the most frequent
concomitant traumatic injury was rib fractures
(26.9%). Only 33% of intra-articular glenoid fractures
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Pathology of Wilms' tumour in International Society of Paediatric Oncology (SIOP) and
Children's oncology group (COG) renal tumour studies: Similarities and differences

Excellent outcomes for patients with Wilms' tumour
(WT), >90% for all stages together, have been achieved
through researching WT in multicentre and multina-
tional trials and studies in the last 50 years, led by two
major groups—the International Society of Paediatric
Oncology (SIOP) and the Children’s Oncology Group
(COG) (previously the National Wilms" Tumour Study
Group). Despite the two groups having different
approaches, the survival outcomes are remarkably sim-
ilar. In general, in the SIOP approach, which is fol-
lowed in Europe and most other countries around the
world, patients are first treated with preoperative
chemotherapy; this is followed by surgery and, if neces-
sary, postoperative chemotherapy and radiotherapy. In
the COG approach, which is mainly followed in North
America, patients are treated with upfront surgery,

followed, if necessary, by postoperative chemotherapy
and radiotherapy. In both groups, postoperative treat-
ment primarily depends on tumour histological classifi-
cation and stage, although, in recent studies, other
prognostic factors have also been included (tumour
volume, response to preoperative chemotherapy, and
molecular markers). Owing to separate initial treat-
ments, there are differences in histological assessment
and subtyping of WT, and, more importantly, in stag-
ing criteria. In this review, we discuss the similarities
and differences between the two groups in order to help
pathologists who are dealing with WT to understand
and follow the pathological protocol that is appropriate
for a particular case, because, in many centres, both
approaches may be followed, depending on individual
case/patient circumstances.

Keywords: COG, SIOP, staging criteria, subclassifications, Wilms’ tumour

Introduction

Wilms’® tumour (WT) or nephroblastoma is the
most common primary renal tumour of childhood,

accounting for ~85% of primary renal tumours in
this age group, with a median age of 3.4 years at
diagnosis.!? The outcome of patients with WT has
improved over time, with a population-based 5-year

Address for correspondence: G M Vujani¢, Department of Pathology, Sidra Medicine and Weill Cornell Medicine — Qatar, Al Luqta Street,
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ABSTRACT

Rationale Severe acute paediatric asthma may
require treatment escalation beyond systemic
corticosteroids, inhaled bronchodilators and low-
flow oxygen. Current large asthma datasets report
parenteral therapy only.

Objectives To identify the use and type of escalation of
treatment in children presenting to hospital with acute
severe asthma.

Methods Retrospective cohort study of children with
an emergency department diagnosis of asthma or
wheeze at 18 Australian and New Zealand hospitals.
The main outcomes were use and type of escalation
treatment (defined as any of intensive care unit
admission, nebulised magnesium, respiratory support
or parenteral bronchodilator treatment) and hospital
length of stay (LOS).

Measurements and main results Of 14 029
children (median age 3 (IQR 1-3) years; 62.9% male),
1020 (7.3%, 95% Cl 6.9% to 7.7%) had treatment
escalation. Children with treatment escalation had
a longer LOS (44.2 hours, 1QR 27.3-63.2 hours)
than children without escalation 6.7 hours, IQR
3.5-16.3 hours; p<0.001). The most common
treatment escalations were respiratory support
alone (400; 2.9%, 95% Cl 2.6% to 3.1%), parenteral
bronchodilator treatment alone (380; 2.7%, 95%

Cl 2.5% to 3.0%) and both respiratory support and
parenteral bronchodilator treatment (209; 1.5%,
95% Cl 1.3% to 1.7%). Respiratory support was
predominantly nasal high-flow therapy (99.0%). The
most common intravenous medication regimens

Key messages

What is already known on this topic

» Some children with acute asthma exacerbations
require escalation of care beyond inhaled broncho-
dilators and oral corticosteroids; however, rates of
intravenous therapy vary between 3.4% (in the UK
and Ireland) to 10.5% in the USA.

» To date, no large dataset has reported on both in-
travenous and respiratory support following first-line
management for children presenting acutely to hos-
pital with asthma.

What this study adds

» This study of 14 029 New Zealand and Australian
children presenting to hospital with acute wheeze
or asthma demonstrates wide variation in manage-
ment: 7.3% received some form of escalated treat-
ment with 4.2% receiving parenteral bronchodilators
and 4.3% respiratory support.

» Severe outcomes were rare, with 243 children ad-
mitted to intensive care; 22 received non-invasive
ventilation and only 4 were intubated.

How this study might affect research, practice

or policy

» Although large multicentre studies are required to
guide future treatment, significant clinical events
such as intubation, and/or use of non-invasive venti-
lation are too rare to be suitable for use as outcome
measures in future randomised clinical trials.

were: magnesium alone (50.4%), magnesium
and aminophylline (24.6%) and magnesium and
salbutamol (10.0%).

Conclusions Overall, 7.3% children with acute severe
asthma received some form of escalated treatment,
with 4.2% receiving parenteral bronchodilators

BM]
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Importance of establishing antibody specificity in multisystem
inflammatory syndrome in newborn during the COVID-19

pandemic

Multisystem inflammatory syndrome in newborns (MIS-N) has
increasingly been reported in patients with the severe acute re-
spiratory syndrome coronavirus 2 (SARS-CoV-2)."2 MIS-N can
be secondary to immune-mediated injuries, due to transplacental
maternal or neonatal antibodies produced during the infection.
This process is similar to multisystem inflammatory syndrome in
children.® Transplacental transfer of maternal SARS-CoV-2 immu-
noglobulin G (IgG) antibodies can be protective,* but sometimes in-
utero transfer of these antibodies, concomitant other inflammatory
cytokines, may trigger MIS-N. Increased viral transmission and mass
vaccination have increased SARS-CoV-2 seroprevalence, and babies
are increasingly being born with positive antibodies.®> We describe
a baby with multi-organ dysfunction, due to placental abruption,
but confounded by SARS-CoV-2 antibodies consistent with MIS-N.
Parental consent was provided.

A male baby weighing 2,690 kg was born at 33 + 5 weeks to
a primipara mother with placenta previa. She was an unvaccinated
nurse, with potential exposure to SAR-CoV-2, who tested negative
before labour. The baby was born vigorous, but pale, and required
intubation at 11 min. His cord gas was normal, but he had low hae-
moglobin (11 g/L). The initial treatment included mechanical ven-
tilation, empirical antibiotics, fluid management, packed red blood
cells (PRBC) and fresh frozen plasma (FFP) transfusions for abnor-
mal coagulation. His renal function started to deteriorate 12 h after
transfusion, with no urine output since birth and increasing hyper-
kalaemia. At 24 h, he was transferred to our quaternary hospital,
in case he needed peritoneal dialysis. He presented with severe
multi-organ dysfunction, with respiratory distress needing ventila-
tion and cardiac compromise with low blood pressure. An echocar-
diogram suggested mild left ventricular dysfunction and exponential
elevation of cardiac biomarkers, N-terminal-pro-B-type natriuretic
peptide (>70,000 pg/ml) and troponin-T (2,046 ng/ml), suggesting
myocardial injury. He had acute renal failure, with elevated serum
potassium (9.5 mmol/L) and rising urea and creatinine and needed
peritoneal dialysis from 3 to 11 weeks of life. Gastric bleeding, with
abnormal clotting and platelet levels, required multiple vitamin K

doses, PRBC, cryoprecipitate, FFP and platelet transfusions. His liver

enzymes were significantly elevated on admission, but gradually de-
clined, with extensive necrosis visible on his abdominal ultrasound.

The baby was not encephalopathic, with a discontinuous back-
ground on amplitude-integrated electroencephalogram and normal
cerebral near-infrared spectroscopy. Brain magnetic resonance
imaging on day 19 showed minor multifocal deep white matter
abnormalities.

All his inflammatory markers were markedly elevated: Serum fer-
ritin (3,825 mcg/L), lactate dehydrogenase (>1,200 |U/L), procalci-
tonin (7.21 ng/ml) and D-Dimer concentration (>7,500).

Multiple nasopharyngeal swabs, tracheal aspirate and stool sam-
ples tested negative for SARS-CoV-2, and he and his mother were
negative for SARS-CoV-2 immunoglobulin M antibodies. However,
he tested positive for immunoglobulin G (IgG) antibodies against
SARS-CoV-2 with titres of 210 and 155 BAU/ml on days 3 and 11 of
life. His mother's level was 17.9 BAU/ml.

We suspected MIS-N, as SARS-CoV-2 IgG was present, and
he received immunomodulatory therapy from day 2 of life, with
a single dose of intravenous immunoglobulin (1 g/kg) and daily
methylprednisolone (1 mg/kg). Enzyme-linked immunosorbent
assays showed that he and his mother had antibodies against the
SARS-CoV-2 spike protein, but not nucleoprotein. MIS-N was thus
ruled out, and immunomodulator therapy discontinued. The baby
was extubated at 3 weeks of life, but his liver failure continued.
His clinical condition progressively worsened, and he died 93 days
after birth.

The patient's severe multi-organ dysfunction was related to
placental abruption, but the degree of bleeding was unclear at
birth. High levels of inflammatory markers, cardiac biomarkers
and mild left ventricular dysfunction on admission, during the
pandemic, suggested MIS-N. He tested negative for the virus,
but his mother was positive for SARS-CoV-2 IgG antibodies and
his antibodies were 6 times her levels. The initial immunomodu-
latory treatment, due to suspected MIS-N, was stopped after we
established the antigen specificity of the antibodies. The results
were inconsistent with natural infection, and vaccination-derived

antibodies from transfusions were suspected. The mother's serum

Abbreviations: IgG, immunoglobulin G; MIS-N, multisystem inflammatory syndrome in newborns; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2.
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Congenital heart defects (CHDs) affect a wide range of societies with an incidence rate of
1.0-1.2%. These defects initiate at the early developmental stage and result in critical
health disorders. Although genetic factors play a role in the formation of CHDs, the
occurrence of cases in families with no history of CHDs suggests that mechanobiological
forces may also play a role in the initiation and progression of CHDs. Hypoplastic left heart
syndrome (HLHS) is a critical CHD, which is responsible for 25-40% of all prenatal cardiac
deaths. The comparison of healthy and HLHS hearts helps in understanding the main
hemodynamic differences related to HLHS. Echocardiography is the most common
imaging modality utilized for fetal cardiac assessment. In this study, we utilized
echocardiographic images to compare healthy and HLHS human fetal hearts for
determining the differences in terms of heart chamber dimensions, valvular flow rates,
and hemodynamics. The cross-sectional areas of chamber dimensions are determined
from 2D b-mode ultrasound images. Valvular flow rates are measured via Doppler
echocardiography, and hemodynamic quantifications are performed with the use of
computational fluid dynamics (CFD) simulations. The obtained results indicate that
cross-sectional areas of the left and right sides of the heart are similar for healthy
fetuses during gestational development. The left side of HLHS heart is
underdeveloped, and as a result, the hemodynamic parameters such as flow velocity,
pressure, and wall shear stress (WSS) are significantly altered compared to those of
healthy hearts.

Keywords: congenital heart defects, fetal heart development, hypoplastic left heart syndrome, computational fluid
dynamics, tricuspid valve, mitral valve, disturbed hemodynamics, echocardiography
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Abstract: Background: Although Moral Distress (MD) is a matter of concern within the Pediatric
Intensive Care Unit (PICU), there is no validated Italian instrument for measuring the phenomenon
in nurses and physicians who care for pediatric patients in Intensive Care. The authors of the Italian
Moral Distress Scale-Revised (Italian MDS-R), validated for the adult setting, in 2017, invited further
research to evaluate the generalizability of the scale to clinicians working in other fields. Our study
aims to reduce this knowledge gap by developing and validating the pediatric version of the Italian
MDS-R. Methods: We evaluated the new instrument for construct validity, then we administered it in
a multicenter, web-based survey that involved healthcare providers of three PICUs and three adult
ICUs admitting children in northern, central, and southern Italy. Finally, we tested it for internal
consistency, confirmatory factorial validity, convergent validity, and differences between groups
analysis. Results: The 14-item, three-factor model best fit the data. The scale showed good reliability
(a =0.87). Still, it did not correlate with the Emotional Exhaustion and Depersonalization sub-scales
of the Maslach Burnout Inventory (MBI) or with the 2-item Connor-Davidson Resilience Scale (CD-
RISC 2) or the Satisfaction with Life Scale (SWLS). A mild correlation was found between the Italian
Pediatric MDS-R score and intention to resign from the job. No correlation was found between MD
and years of experience. Females, nurses, and clinicians who cared for COVID-19 patients had a
higher MD score. Conclusions: The Italian Pediatric MDS-R is a valid and reliable instrument for
measuring MD among Italian health workers who care for critically ill children. Further research
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Diagnosis and Therapeutic Cardiac Catheterization of
Symptomatic Bicuspid Aortic Stenosis in the Pediatric
Population

Haytllam Yassin. Hesham Al-Saloos

Division of Cardiology, Heart Centre, Sidra Medicine, Doha, Qatar

ABSTRACT

Bicuspid aortic valve (BAV) is the most common congenital heart disease with a prevalence of 0.5%-1.3% of the population.
Many children with BAV are asymptomatic. Clinically relevant abnormal valve function usually occurs in adulthood. However,
in rare cases, children can fail to thrive which requires valvular intervention. In this review, we will explore in more detail
the anatomy of the BAV, clinical presentation of BAV, diagnosis of BAV, and its function by echocardiography, and indications

for transcatheter intervention in the pediatric population.

Key words: Anatomy, aortic stenosis, aortopathy, balloon valvuloplasty, bicuspid aortic valve, morphology

INTRODUCTION

congenital heart disease with a prevalence of
up to 1.3%. It is more common in males than
females with a ratio of 2.65:1.1" Studies found a heritable
component to BAV disease, a first-degree relative of
patients with BAV has a high chance (up to 10%) of
having BAV. Hence, screening echocardiogram for
first-degree relatives is recommended.®
The fetal heart is developed by 8 weeks of gestation.
The semilunar valves are developed by the division of
the truncus arteriosus into two separate channels that
eventually form the aortic and pulmonary trunks. A small
swelling appears on the inferior margins of each trunk,
forming the basis of the valve leaflets. The BAV is
believed to be due to a fusion of the aortic cusps during

Bicuspid aortic valve (BAV) is the most common
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valvulogenesis.?! In this review, we will explore in more
detail the anatomy of the BAV, clinical presentation,
echocardiography, and indications for transcatheter
intervention.

ANATOMY

Normally, the aortic valve includes three cusps: right,
left, and noncoronary cusps. In BAV, there are only
two cusps and usually unequal in size. The inequality
is due to the fusion of two cusps leading to one larger
cusp with a presence of a central raphe or fibrous
ridge.

TYPES OF BICUSPID AORTIC VALVE

There are multiple published classifications of BAV.
Below is the classification from the International BAV
Consortium [Figure 1]:

1. Type 1: Fusion of the right and left coronary cusps
2. Type 2: Fusion of the right and noncoronary cusps
3. Type 3: Fusion of the left and noncoronary cusps.

This is an open access journal, and articles are distributed under the terms of the Creative
Commons Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to remix,
tweak, and build upon the work non-commercially, as long as appropriate credit is given
and the new creations are licensed under the identical terms.
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The hesitancy in taking COVID-19 vaccines is a
complex process influenced by several factors,
including individual, social, and cultural. Health literacy
and community awareness around mRNA COVID-19
vaccines are critical for successfully combating the
pandemic. Healthcare professionals, including family
physicians and nurses, can help increase community
awareness and mitigate some misconceptions and
hesitancy regarding mRNA COVID-19 vaccines in
people’s attitudes. Therefore, in this study, we aimed
to explore how the interaction between an individual’s
social identities such as gender, ethnicity, culture,
knowledge, and belief impact their hesitancy and
attitudes toward mRNA COVID-19 vaccines.

We aimed to describe our experience in dealing with
people residing in Qatar from the perspective of
healthcare practitioners from the Qatar University
Health Center during the period when mRNA COVID-
19 vaccines was introduced in a time frame of 6
months (April to October, 2021).

We identified several factors associated with the
reluctance to receive mRNA COVID-19 vaccines once
vaccination services were available, affordable, and
accessible to everyone in Qatar (Table 1). Most
individuals were hesitant and refused to take mRNA
COVID-19 vaccines owing to the unjustified myths
and fear about potential side effects of vaccines in
general and unknown long-term effects of vacci-
nation, especially among women who were unedu-
cated. We believe we have been able to put forth a
fair, unbiased, and balanced argument between an
individual’s right to take or refuse the vaccine and the
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ABSTRACT

Rhodotorula mucilaginosa, an environmental yeast widely used in industry and agriculture, is also an opportunistic
pathogen resistant to multi-antifungals. During the national surveillance in China, R. mucilaginosa has been
documented from various hospitals and regions. At present, the molecular epidemiology of invasive infections
caused by R. mucilaginosa and their resistance profiles to antifungals were unknown. Here we collected 49 strains
from four hospitals located in different geographic regions from 2009 to 2019 in China, determined their genotypes
using different molecular markers and quantified susceptibilities to various antifungals. Sequencing of ITS and D1/D2
regions in rDNA indicated that 73.5% (36/49) of clinical strains belong to same sequence type (rDNA type 2).
Microsatellite (MT) genotyping with 15 (recently developed) tandem repeat loci identified 5 epidemic MT types,
which accounted for 44.9% (22/49) of clinical strains, as well as 27 sporadic MT types. Microsatellite data indicated
that the presence of an epidemic cluster including 35 strains (71.4%) repeatedly isolated in four hospitals for eight
years. Single nucleotide variants (SNVs) from the whole genome sequence data also supported the clustering of
these epidemic strains due to low pairwise distance. In addition, phylogenetic analysis of SNVs from these clinical
strains, together with environmental and animal strains showed that the closely related epidemic cluster strains may
be opportunistic, zoonotic pathogens. Also, molecular data indicated a possible clonal transmission of pan
echinocandins-azoles-5-flucytosine resistant R. mucilaginosa strains in hospital HO1. Our study demonstrated that
R. mucilaginosa is a multi-drug resistant pathogen with the ability to cause nosocomial infection.

ARTICLE HISTORY Received 7 January 2022; Revised 23 March 2022; Accepted 24 March 2022

KEYWORDS Rhodotorula mucilaginosa; molecular typing; WGS; genomic epidemiology; outbreak, zoonotic

Introduction

Invasive fungal diseases (IFD) are associated with high
mortality and morbidity [1]. In the last two
decades, reports of invasive infections caused by
Rhodotorula mucilaginosa have increased [2]. Although

R. mucilaginosa is an environmental yeast occurring in
the soil, lakes and deep-sea [3], it has emerged as an
opportunistic pathogen in cases of fungemia, central
nervous system infections, ocular infections,
peritonitis and endocarditis with 9.1%-15% mortality
[4,5]. In terms of antifungal susceptibility profiles,
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Abstract

This cross-sectional study aims to utilize the Global Asthma Network (GAN)
questionnaires to estimate the prevalence of asthma, allergic rhinitis, and eczema
among children in Qatar. The study population was comprised of children ages 6-7 and
13-14 years, along with their parents or guardians. The English and Arabic versions of
the GAN questionnaires were used to collect data for this study. A total of 2646
participants were recruited (1210 in the 6-7 years age group and 1436 in the 13-14
years age group), in addition to a total of 3831 parents or guardians. The overall
prevalence of diagnosed asthma, lifetime allergic rhinitis, and diagnosed eczema in our
study sample were as follows: 34.6%, 30.9%, and 37.4%, respectively. The current study
showed an increased prevalence rate of asthma and eczema comparing to previous local
estimates. These rates were higher in some cases or comparable in other cases to those
found elsewhere. It is recommended that future research focus on studying the various
factors contributing to the cases of asthma, allergic rhinitis, and eczema in Qatar. The

reporting of this study conforms with the STROBE statement.

KEYWORDS

allergic rhinitis, asthma, eczema, Global Asthma Network, prevalence, Qatar

rising prevalence rates, especially in low- and middle-income

countries.® The International Study of Asthma and Allergies in

Globally, asthma is considered a major public health challenge. Due to
high morbidity and relatively low mortality," and with current cases in
excess of 300 million worldwide, the Global Asthma Network (GAN)
declares it as a source of financial burden in both developed and
developing nations.? Among children, asthma is the most common

chronic disease, with a constant burden on healthcare systems due to

Childhood (ISAAC) of 13-14 years adolescents (n = 798,685) showed
a wide variation in the prevalence of recent wheeze and severe
asthma symptoms in the past 12 months across 97 countries.?

In the Middle East region, a wide range of prevalence rates have
been reported ranging from 1% to 17% in North Africa and the East
Mediterranean region. While the Asthma Insights and Reality in the

Abbreviations: AIRMAG, Asthma Insights and Reality in the Maghreb; GAN, Global Asthma Network; ISAAC, International Study of Asthma and Allergies in Childhood; SPSS, Statistical Package

for Social Sciences; UAE, United Arab Emirates.
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Orchio-Septopexy: A new technique to cover and fix
detorsed testis undergoing fasciotomy of tunica albuginea
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ABSTRACT

Purpose: Compartment Syndrome (CS) has been recognized as a potential factor that
worsens testicular viability after detorsion, especially in borderline cases of prolonged
ischemia. Fasciotomy of the testicular tunica albuginea to relieve the pressure associated
with CS has been proposed to accommodate edema after detorsion, embracing the raw
fasciotomy area with tunica vaginalis flap (TVF) or graft. Fashioning the TVF can be
tedious in cases of severe scrotal edema. Herein we present a technique that facilitates
and expedites the procedure, maintaining the fasciotomy area decompressed.
Materials and Methods: In testicular torsion, where the testis remains with dark
coloration and questionable viability after detorsion a longitudinal releasing incision is
made in the tunica albuginea (fasciotomy) to decrease compartmental pressure. If signs
of parenchymal recovery (bleeding points, better color) are seen an orchio-septopexy is
performed, suturing the incised albuginea’s edges to the septum with a running suture,
avoiding CS as well as re-torsion.

Results: Orchio-septopexy was performed in 11 cases with a mean age of 11.9
years (3-17). All cases had clinic follow-up and testicular Doppler US with a mean
of 9.5 months (6-24). 6/11 cases (54%) were salvaged, with good vascularity in
the Doppler US and maintained more than 50% testicular volume compared to the
contralateral side.

Conclusion: Orchio-septopexy after testicular fasciotomy is a simple and fast technique
that can be utilized in cases of prolonged testicular ischemia and questionable viability.
More than half of the testes recovered, encouraging us to propose its utilization as well
as its validation by other surgeons.
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INTRODUCTION

Testicular torsion (TT) is a common emer-
gency condition encountered by Pediatric urol-
ogist with annual incidence of 3.8 per 100,000
pediatric patients (1). The clinical management
of TT is critical, relying on prompt assessment

and surgical exploration (2). The testicle viabil-
ity is time sensitive to ischemia, with rate of
orchiectomy reaching 80- 90% when ischemia
time exceeds 24 hours (3). Different methods
were used aiming to improve the salvage rate
of testis post torsion, namely: educational ma-
terial for health care takers, initial care of TT
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ABSTRACT

Background

There are a limited number of treatment options for people with corticosteroid-refractory ulcerative colitis. Animal models of inflammatory
bowel disease and uncontrolled studies in humans suggest that tacrolimus may be an effective treatment for ulcerative colitis.

Objectives

To evaluate the efficacy and safety of tacrolimus for induction of remission in people with corticosteroid-refractory ulcerative colitis.

Search methods

We searched the Cochrane Gut group specialised register, CENTRAL, MEDLINE (PubMed), Embase, Clinicaltrials.gov and WHO ICTRP from
inception to October 2021 to identify relevant randomised controlled trials (RCT).

Selection criteria

Two review authors independently selected potentially relevant studies to determine eligibility based on the prespecified criteria.

Data collection and analysis

Two review authors independently extracted data and analysed them using Review Manager Web. The primary outcomes were induction
of remission and clinical improvement, as defined by the studies and expressed as a percentage of the participants randomised (intention-
to-treat analysis).

Main results

This review included five RCTs with 347 participants who had active ulcerative colitis or ulcerative proctitis. The duration of intervention
varied between two weeks and eight weeks.

Tacrolimus versus placebo

Tacrolimus (oral and rectal) may be superior in achieving clinical remission compared to placebo (oral and rectal) (14/87 participants with
tacrolimus versus 1/61 participants with placebo; risk ratio (RR) 3.76, 95% confidence interval (Cl) 1.03 to 13.73; 3 studies). These results
are of low certainty due to imprecision and risk of bias.

Tacrolimus (FK506) for induction of remission in corticosteroid-refractory ulcerative colitis (Review) 1
Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.
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Abstract

Background: Tobacco use is one of the major public health threats globally. Community pharmacists are uniquely
positioned to offer tobacco cessation services owing to their easy accessibility by the public. To prepare Qatar com-
munity pharmacists to develop the competencies and skills required to offer smoking cessation services, an intensive
tobacco control education program was designed and implemented. The study aimed to assess the impact of the
tobacco education program on the pharmacists'skills and competence.

Methods: A random sample of community pharmacists in Qatar was chosen for participation in the program.
Consenting participants were randomly assigned to either intervention or control groups. The intervention group
received an intensive education program on treatment of tobacco-use disorder, while a short didactic session on a
non-tobacco-related topic was delivered to the control group. The pharmacists’ tobacco cessation skills and compe-
tencies were assessed using an Objective Structured Clinical Examination (OSCE).

Results: A total of 54 and 32 community pharmacists in the intervention group and the control group, respectively,
completed the OSCE. The intensive tobacco education group achieved significantly higher total scores than the
control group in all the OSCE cases. Specifically, the mean total scores for the intervention group were 15.2,15.3, 14.2,
14.6,16.3,and 15.2 compared t0 8.8,6.2,7.7,9.2,8.3, and 11.3 for the control group (p < 0.001) for cases one to six
respectively.

Conclusion: The study demonstrated that an intensive tobacco cessation education program can improve pharma-
cists'tobacco cessation skills and increase their tobacco cessation counseling abilities.

Trial registration: Clinical Trials NCT03518476 (https://clinicaltrials.gov/ct2/show/NCT03518476) Registration date:
May 8, 2018.

Keywords: Qatar, Education program, Tobacco control, Smoking cessation, Pharmacist, OSCE

Background

Around 942 million men and 175 million women aged
*Correspondence: maguyh@qu.edu.qa X
! College of Pharmacy, QU Health, Qatar University, 2713 Doha, Qatar 15 or older Currently smoke cigarettes glObaHY [1]. About
Full list of author information is available at the end of the article three—quarters of male daﬂy smokers reside in countries

©The Author(s) 2022. 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://creativeco
mmons.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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Abstract

Although MRI is the workhorse of brain tumor initial evaluation and follow-up, there is a growing
amount of data recommending the incorporation of aminc-acid PET imaging at different stages of
the management of these patients. Recent nuclear medicine and neuro-oncology clinical practice
recommendations support the use of amino-acid imaging in brain tumor imaging. Considering '*F-
DOPA is FDA approved for the evaluation of parkinsonian syndromes, it could be used clinically for
other valuable clinical indications such as brain tumor evaluations. This value seems to be well
established in adults and has growing evidence for its use in pediatrics as well. We offer to present
four pediatric brain tumor cases imaged with "®F-DOPA and review the literature.

Keywords: Correlative Imaging; MRI; Molecular Imaging; Onceology: Brain; PET; PET/CT; PET/MRI;
Pediatrics; Radiation Therapy Planning; amino acid imaging; brain tumors; nuclear medicine.

Copyright © 2022 by the Society of Nuclear Medicine and Molecular Imaging, Inc.
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Abstract: Problem—Since the outbreak of the COVID-19 pandemic, mass testing has become essential
to reduce the spread of the virus. Several recent studies suggest that a significant number of COVID-
19 patients display no physical symptoms whatsoever. Therefore, it is unlikely that these patients
will undergo COVID-19 testing, which increases their chances of unintentionally spreading the virus.
Currently, the primary diagnostic tool to detect COVID-19 is a reverse-transcription polymerase chain
reaction (RT-PCR) test from the respiratory specimens of the suspected patient, which is invasive and
a resource-dependent technique. It is evident from recent researches that asymptomatic COVID-19
patients cough and breathe in a different way than healthy people. Aim—This paper aims to use a
novel machine learning approach to detect COVID-19 (symptomatic and asymptomatic) patients
from the convenience of their homes so that they do not overburden the healthcare system and also do
not spread the virus unknowingly by continuously monitoring themselves. Method—A Cambridge
University research group shared such a dataset of cough and breath sound samples from 582 healthy
and 141 COVID-19 patients. Among the COVID-19 patients, 87 were asymptomatic while 54 were
symptomatic (had a dry or wet cough). In addition to the available dataset, the proposed work
deployed a real-time deep learning-based backend server with a web application to crowdsource
cough and breath datasets and also screen for COVID-19 infection from the comfort of the user’s
home. The collected dataset includes data from 245 healthy individuals and 78 asymptomatic and
18 symptomatic COVID-19 patients. Users can simply use the application from any web browser
without installation and enter their symptoms, record audio clips of their cough and breath sounds,
and upload the data anonymously. Two different pipelines for screening were developed based on the
symptoms reported by the users: asymptomatic and symptomatic. An innovative and novel stacking
CNN model was developed using three base learners from of eight state-of-the-art deep learning CNN
algorithms. The stacking CNN model is based on a logistic regression classifier meta-learner that uses
the spectrograms generated from the breath and cough sounds of symptomatic and asymptomatic
patients as input using the combined (Cambridge and collected) dataset. Results—The stacking
model outperformed the other eight CNN networks with the best classification performance for
binary classification using cough sound spectrogram images. The accuracy, sensitivity, and specificity
for symptomatic and asymptomatic patients were 96.5%, 96.42%, and 95.47% and 98.85%, 97.01%,
and 99.6%, respectively. For breath sound spectrogram images, the metrics for binary classification

Diagnostics 2022, 12, 920. https:/ /doi.org/10.3390/diagnostics1204
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Comprehensive human amniotic
fluid metagenomics supports
the sterile womb hypothesis

HanChen Wang?, Gui Xiang Yang?, Yuxiang Hu®*, Patricia Lam'*, Karan Sangha?,
Dawn Siciliano?, Anne Swenerton?, Ruth Miller®’:8, Peter Tilley®’, Peter Von Dadelszen®?,
Shirin Kalyan??, Patrick Tang®’:*! & Millan S. Patel*213"*

As metagenomic approaches for detecting infectious agents have improved, each tissue that was once
thought to be sterile has been found to harbor a variety of microorganisms. Controversy still exists
over the status of amniotic fluid, which is part of an immunologically privileged zone that is required
to prevent maternal immune system rejection of the fetus. Due to this privilege, the exclusion of
microbes has been proposed to be mandatory, leading to the sterile womb hypothesis. Since nucleic
acid yields from amniotic fluid are very low, contaminating nucleic acid found in water, reagents

and the laboratory environment frequently confound attempts to address this hypothesis. Here we
present metagenomic criteria for microorganism detection and a metagenomic method able to be
performed with small volumes of starting material, while controlling for exogenous contamination, to
circumvent these and other pitfalls. We use this method to show that human mid-gestational amniotic
fluid has no detectable virome or microbiome, supporting the sterile womb hypothesis.

Bacterial or viral invasion of the amniotic cavity has been associated with fetal loss, birth defects, fetal anemia,
preterm premature rupture of membranes, preterm labor and birth, and maternal mortality'~. Intact chorio-
amniotic membranes are essential to prevent invasion, as the majority of mothers will develop microbial inva-
sion of the amniotic cavity (MIAC) after membrane rupture®”’. This observation, along with the inevitability of
preterm birth after MIAC, illustrates that the amniotic cavity has a limited ability to combat active infection. This
has been proposed, in part, to be due to the maternal immunologic privilege afforded the fetus, which must be
maintained to prevent rejection of the pregnancy by the maternal immune system. Both the immune privilege
and the intolerance for MIAC have led to the proposal that amniotic fluid must be sterile, known as the sterile
womb hypothesis. Evidence documenting this sterility was first provided by Escherich®.

Addressing this hypothesis and understanding the full impact of infection in pregnancy requires development
of methods capable of the unbiased detection of all potential pathogens in samples from affected pregnancies.
To this end, a variety of methods have been developed with various degrees of sensitivity and specificity, includ-
ing: Degenerate Oligonucleotide Primed PCR’, Virus Discovery based on cDNA Amplified Fragment Length
Polymorphism (VIDISCA)'*!!, the Virochip'?, Comprehensive serological profiling'?, or large scale multiplexed
gqPCR". Each of these methods has different limitations such as low sensitivity (up to 10° genome copies/mL)
in biological fluids for some, requirement for large scale and ongoing assay development, or lack of flexibility.
Recently, massively parallel metagenomic sequencing methods have been used to suggest the presence of micro-
bial nucleic acid in amniotic fluid">'¢, placenta'’, umbilical cord blood" and meconium'*?’. However, other
studies have disputed these findings in placenta*** and amniotic fluid®~*.
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Pakistan Background: Low- and middle-income countries sustain the majority of pediatric can-

2|ndus Children Cancer Hospital, Karachi,

Pakistan cer burden, with significantly poorer survival rates compared to high-income countries.

3shaukat Khanum Memorial Cancer Hospital Collaboration between institutions in low- and middle-income countries and high-

Lahore, Pakistan income countries is one of the ways to improve cancer outcomes.

4 H Hi i indi o o 4. . . . .
Combined Military Hospital, Rawalpindi, Methods: Patient characteristics and effects of a pediatric neuro-oncology twinning

Pakistan

) ) ) ) program between the Hospital for Sick Children in Toronto, Canada and several hospi-
5National Institute of Child Health, Karachi,

Pakistan tals in Karachi, Pakistan over 7 years are described in this article.

6Sidra Hospital, Doha, Qatar Results: A total of 460 patients were included in the study. The most common primary
”The Hospital for Sick Children, Toronto, central nervous system tumors were low-grade gliomas (26.7%), followed by medul-
Canada

loblastomas (18%), high-grade gliomas (15%), ependymomas (11%), and craniopharyn-
8Princess Margaret Cancer Centre, Toronto, . )
giomas (11.7%). Changes to the proposed management plans were made in consulta-

Canada

9MCM Program Sanofi Espoir Aventis tion with expert physicians from the Hospital for Sick Children in Toronto, Canada. On
Foundation, Paris, France average, 24% of the discussed cases required a change in the original management plan
Correspondence over the course of the twinning program. However, a decreasing trend in change in
Naureen Mushtaq, Division of Pediatric management plans was observed, from 36% during the first 3.5 years to 16% in the

Oncology, Department of Oncology, Aga Khan
University Hospital, Karachi, Pakistan.
Email: naureen.mushtag@aku.edu telemedicine program in Pakistan.

last 3 years. This program also led to the launch of a national pediatric neuro-oncology

Abbreviations: AKUH, Aga Khan University Hospital; CNS, central nervous system; HICs, high-income countries; IARC, International Agency for Research on Cancer; ICCH, Indus Children Cancer
Hospital; KHCC, King Hussein Cancer Center; LMICs, low- and middle-income countries; MDTB, multidisciplinary tumor board; CMMRD, constitutional mismatch repair deficiency; SDI,
sociodemographic index; SJCRH, St. Jude Children’s Research Hospital.
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Abstract

Context: Type 1 familial glucocorticoid deficiency (FGD) (OMIM #607397) is a rare autosomal recessive disorder due to mutations in melanocortin-
2-receptor (MC2R) gene encoding the G protein-coupled adrenocorticotropic (ACTH) transmembrane receptor.

Objective: The aim of the study is to describe 2 siblings born to a healthy consanguineous family presenting with clinical and biochemical fea-
tures of FGD, harboring a novel homozygous MC2R variant.

Methods: Both patients are siblings born at term via normal delivery with normal birth weights. The first sibling presented with symptoms of
hypoglycemia, repeated episodes of infections starting from 2 days of age. At 18 months of age, low serum cortisol was found, and he was
started on hydrocortisone replacement therapy. The second sibling developed hypoglycemia on day 1 after birth, investigations revealed low
serum sodium and cortisol levels and was also commenced on hydrocortisone treatment. Whole exome sequencing (WES) and in vitro func-
tional studies on cell line transfected with wild-type and mutant plasmid clones were undertaken.

Results: WES revealed a novel homozygous missense mutation ¢.326T>A, p.Leu109GIn in the MC2R gene. In-silico prediction tools predicted
the effect of this mutation to be deleterious. In vitro study using HEK293 cells transfected with MC2R wild-type and mutant clones showed a
defect in protein expression and cAMP generation when stimulated with ACTH.

Conclusion: Homozygous semiconserved p.Leu109GIn mutation disrupts cAMP production and MC2R protein expression leading to ACTH
resistance. This study provides additional evidence that this novel pathogenic variant in MC2R results in FGD phenotypes.

Key Words: MC2R, ACTH, adrenal insufficiency, familial glucocorticoid deficiency, next-generation sequencing

Abbreviations: ACTH, adrenocorticotropic hormone; cAMP, cyclic adenosine monophosphate; DMEM, Dulbecco’s Modified Eagle Medium; FGD, familial gluco-
corticoid deficiency; GPCR, G protein coupled receptor; MC2R, melanocortin-2 receptor; MRAP, melanocortin-2 receptor accessory protein; PCR, polymerase

chain reaction; TSH, thyrotropin (thyroid-stimulating hormone); WES, whole exome sequencing.

Familial glucocorticoid deficiency (FGD) (OMIM #202200),
also known as isolated glucocorticoid deficiency, or hereditary
unresponsiveness to adrenocorticotropin hormone (ACTH), is
an autosomal recessive disorder due to a failure of the action of
ACTH to stimulate the adrenal gland to produce glucocorticoids
[1]. EGD was first reported in 2 sisters in 1959 by Shepard and
colleagues [2] and is characterized by high plasma ACTH levels
and severe cortisol deficiency. If left untreated, FGD can be lethal
and may lead to death due to hypoglycemia, increased suscepti-
bility to infections, hyperpigmentation, and seizures [3].

FGD is a heterogeneous disorder with multiple subtypes. The
2 most common subtypes are FGD type 1 (OMIM #607397) and
FGD type 2 (OMIM #609196). Mutations in melanocortin-2
receptor (MC2R) cause FGD type 1 while mutations in its ac-
cessory protein, melanocortin-2 receptor accessory protein
(MRAP) lead to FGD type 2. Mutations in both MC2R and
MRAP genes account for 40% to 55% of FGD cases [4]. Even
though MC2R and MRAP are the 2 most common causes of
FGD, due to advances in genome sequencing, recently several
other genes which lead to adrenal insufficiency have been identi-
fied. These genes include minichromosomal maintenance-4 defi-
ciency (MCM4) [5], nicotinamide nucleotide transhydrogenase

(NNT) [6], steroid acute regulatory (STAR) [7], thioredoxin re-
ductase 2 (TXNRD?2) [8], and sphingosine-1-phosphate lyase
(SGPL1) [9].

Five melanocortin receptors (MC1R to MC5R) have been
identified so far. These receptors consist of 7 transmembrane
G protein coupled receptors (GPCRs), which are closely re-
lated in structure and share homology at the amino acid level
[10]. Melanocortin receptors show overlapping specificities to
ligand affinity and they bind to several melanocortins, a-MSH,
B-MSH, y-MSH, 8-MSH, and ACTH; only MC2R shows high
selectivity for adrenocorticotropic hormone (ACTH) [11]. The
human MC2R, also known as ACTH receptor, located on
chromosome 18p11.21, is the smallest GPCR, encoding a 297-
amino acid protein with a molecular weight of around 33 kDa
[12]. MC2R is predominantly expressed in all 3 layers of the
adrenal cortex; zona reticularis and zona fasciculata stimulate
the secretion of glucocorticoids while zona glomerulosa stimu-
lates the secretion of aldosterone. MC2R activation by ACTH
leads to an increase in cyclic adenosine monophosphate (cAMP)
and protein kinase A, subsequently activating the steroidogenic
enzymes expression pathway [13]. MC2R inactivating muta-
tions lead to low levels of cortisol and high levels of plasma
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Abstract
Limited studies correlate allergic symptoms and associated outdoor biological particle exposure among schoolchildren glon

This study aimed to investigate the relationship between the seasonality of symptoms of allergic diseases among middle
schoolchildren and the annual variation of airborne pollen and fungal spore in a hot and humid geographical region (Qatar).

During November 2017 to January 2018, a self-reported study of middle schoolchildren living in the Doha capital city of Qatar was
conducted, and data gathered were evaluated in relation to the collected monthly pollen and fungal spores. Participants’ data were collected
by conducting a survey based on a modified questionnaire adopted from the International Study of Asthma and Allergy in Childhood (ISAAC).
The airborne pollen and fungal spore in Doha’s atmosphere were extracted from the Doha aerobiology project (2017-2020).

Among the 1000 distributed questionnaires, 100 were excluded due to significant missing data and 644 middle schoolchildren living
in Doha city responded and were included in the final analysis. The symptoms of allergic rhinitis (AR) pattern among the responders with
positive symptoms were strongly linked with the higher airborne fungal spore incidence during the month of November. Out of 331
students with positive symptoms, the prevalence of AR, lifetime wheeze, and eczema was 62.8%, 28.1%, and 26.6%, respectively.
Asthma was significantly higher in Qatari (39.8%) compared to non-Qatari (26.7%) middle schoolchildren (P=.02).

Outdoor aeroallergen may be a contributing factor in addition to other environmental and genetic predisposing factors for
childhood atopic diseases in the prevalence rate of allergic symptoms among middle schoolchildren in the peninsula of Qatar.

Abbreviations: AR = allergic rhinitis, ISAAC = The International Study of Asthma and Allergies in Children.
Keywords: airborne aeroallergens, allergic rhinitis, asthma, eczema, middle schoolchildren
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Abstract

Introduction: Multisystem inflammatory syndrome in neo-
nates (MIS-N) related to severe acute respiratory syndrome
coronavirus-2 (SARS-CoV-2) has increasingly been reported
worldwide amid the spread of the SARS-CoV-2 pandemic.
Methods: We searched PubMed, EMBASE, and CINAHL and
preprint servers (BioRxiv.org and MedRxiv.org) using a spec-
ified strategy integrating Medical Subject Headings terms
and keywords until October 20,2021. Our aim was to system-
atically review demographic profiles, clinical features, labo-
ratory parameters, complications, treatments, and outcomes
of neonates with MIS-N. Studies were selected when fulfill-
ing the inclusion criteria. Articles were included if they ful-
filled the World Health Organization (WHO), Centers for Dis-
ease Control (CDC) definitions of MIS-C, or our proposed def-

inition. Results: Sixteen reports of MIS-N including 47
neonates meeting MIS-N criteria were identified. Presenta-
tion included cardiovascular compromise (77%), respiratory
involvement (55%), and fever in (36%). Eighty-three percent
of patients received steroids, and 76% received immuno-
globulin. Respiratory support was provided to 60% of pa-
tients and inotropes to 45% of patients. Five (11%) neonates
died. Conclusion: The common presentation of MIS-N in-
cluded cardiorespiratory compromise with the possibility of
high mortality. Neonates with MIS-N related to SARS-CoV-2
may be at higher risk of adverse outcomes.

© 2022 S. Karger AG, Basel

Introduction

As the severe acute respiratory syndrome coronavi-
rus-2 (SARS-CoV-2) pandemic continues worldwide, in-
creasing cases of severe disease are being reported, in-
cluding multisystem inflammatory syndrome in children
(MIS-C) [1]. Similar to macrophage activating syndrome
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PURPOSE International comparisons of patient demographics, tumor characteristics, and survival can shed light
on areas for health care system improvement. The International Society of Pediatric Oncology Wilms Tumor
2001 trial/study registered patients through national clinical study groups in Western Europe and Brazil. This
retrospective post hoc analysis of the International Society of Pediatric Oncology Wilms Tumor 2001 database
aims to make visible and suggest reasons for any variations in outcomes.

METHODS All patients with unilateral Wilms tumor (WT), age > 6 months, treated with preoperative chemotherapy
as per protocol, and registered between 2001 and 2011 were eligible. Countries were grouped to give comparable
case numbers and geographical representation. Cox univariable and multivariable (MVA) statistics were applied,
with the German collaborative group (Gesellschaft flir Padiatrische Onkologie und Hamatologie—Austria,
Germany, and Switzerland) as reference for hazard ratios for event-free survival (EFS) and overall survival (OS).

RESULTS A total of 3,176 eligible patients were registered from 24 countries assigned into six groups. Age and
histologic risk group distribution were similar across all groupings. The distribution of WT stage varied by country
grouping, with 14.9% (range, 11.1%-18.2%) metastatic at diagnosis. Median follow-up was 78.9 months. For
localized WT, 5-year EFS varied from 80% (Brazilian group) to 91% (French group; P < .0001), retaining
significance only for Brazil in MVA (P =.001). Five-year OS varied from 89% (Brazilian group) to 98% (French
group; P < .0001). In MVA, only superior OS in France was significant (P=.001). Five-year EFS/OS for stage IV
did not vary significantly. High-risk histology and tumor volume at surgery were significantly associated with
increased risk of death in MVA for metastatic disease.

CONCLUSION International benchmarking of survival rates from WT within a large trial/study database has
demonstrated statistically significant differences. Clinical interpretation should take account of variation in tumor
stage but also treatment factors.

JCO Global Oncol 8:e2100425. © 2022 hy American Society of Clinical Oncology
Licensed under the Creative Commons Attribution 4.0 License @@

INTRODUCTION

International comparisons of cancer survival rates can
highlight areas for health care improvement.! These
include opportunities for earlier diagnosis, reducing
variation in how standardized treatments are applied,
and revealing differences in tumor biology between
populations. Ideally, such comparisons use population-
based cancer registry data to avoid any selection bias in
the study cohorts.? The disadvantage of using cancer
registry data is that they often lack relevant details of
patient demographics and tumor characteristics used
for clinical risk stratification, treatments given, and if
relapse occurred.

Childhood cancer survival rates vary widely between
countries and world regions.® Many factors account for
these disparities, including national income status
(World Bank country classifications by income level),
characteristics of health care systems, accuracy of
diagnosis and risk stratification, quality of treatment,
supportive care, proportion of patients included in
trials, and differences in tumor biology.*®

Clinical trial data sets can be used for such compar-
isons, particularly in childhood cancers where the
clinical community has a history of enrolling a high
proportion of all cases into international cooperative
group studies. Such within-trial comparative analyses

JCO’® Global Oncology
1

184



Exp Oncol 2022 Experimental

44,1, 23-30 NCOLOGY

A LONG-TERM 10G-HYPERGRAVITY EXPOSURE PROMOTES
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ORIGINAL CONTRIBUTIONS

Background: G-force is a fundamental force controlling human cells. Cancer is one of the 4 major health challenges in the Space
missions. Cancer in Space project evaluates the reaction of human cancer cells to the conditions of the space flights, including
an exposure to high g-forces. Aim: Explore an impact of 10 g force on the oncogenic properties of human breast adenocarcinoma
cells MCF-7. Materials and Methods: Cells were exposed to 10 g force for 10 days, as part of a 6-week simulation of conditions
of a space flight. Then the cells were cultured for one week under normal culture conditions, before performing tests. Cell prolifera-
tion, cell viability, cell-cell contact inhibition, migration, and invasiveness were measured. Immunoblotting was used to evaluate
expression of proteins. Results: Proliferation, cell-cell interaction and formation of 3D structures, migration, and invasiveness
of cells exposed to 10 g were compared to parental cells cultured at 1 g condition. 10 g exposed cells showed a higher propensity
for cell-cell contact inhibitions and lower for 3-dimensional growth in dense culture. This correlated with the decrease of prolifera-
tion in a dense culture as compared to the parental cells. The decrease of migration, adherence to a surface, and invasiveness was
observed for cells subjected to the hypergravity, as compared to the parental MCF-7 cells. Enhanced expression of E-cadherin and
phosphorylated pY576-FAK were observed in 10 g exposed cells but no impact on the expression of Erk, pErk, FAK and p53 was

detected. Conclusion: The prolonged exposure of MCF-7 cells to 10 g force targets cell-cell and cell-substrate interactions.
Key Words: g-force, hypergravity, human cancer cells, MCF-7, cell-cell interaction, cell-substrate interaction.

DOI: 10.32471/exp-oncology.2312-8852.vol-44-no-1.17270

G-force is one of the fundamental forces control-
ling cellular physiology. Definition of the weight and
masses of cells and cellular components defines regu-
latory mechanisms in cells [1-4]. Directionality and the
strength of g-force impacts the cell growth, death, and
migration of human cells [1, 4]. Space research has
focused on studies of effects of the weightlessness
defined as microgravity. The impact of high gravity
force on human cells is much less explored.

Studies of the biological impact of gravity are cru-
cial for two reasons. The firstis related to the exposure
of humans to high g forces in the space or on Earth,
e.g., during flights. The second reason is a study
of fundamental mechanisms controlling human cells
in normal and disease conditions. Gravity is a funda-
mental force that has been without significant fluctua-
tions during the whole history of life on Earth. The role
of the gravity force is crucial in the definition of living
systems, e.g., the size of organisms, biochemical
processes and physiology [1-4].

Gravity-sensing mechanisms have been stud-
ied in human, animal, and plant cells (reviewed
in Takahashi et al. [4]). On the cellular level, response
to gravity includes modulation of the cytoskeleton,

Submitted: November 21, 2021.
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adhesion kinase.
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cell-cell and cell-substrate interactions, and on the
intracellular level a number of regulatory pathways
were identified [5-10]. Changes in cellular adhesion
and cytoskeleton are among the most frequently ob-
served effects of gravity, e.g., modulation of vessel
formation by endothelial cells [11, 12]. Promotion
of myoblasts differentiation [13], neuron-like dif-
ferentiation of PC12 cells [14], and decreased count
of CD4*CD8* thymocytes [15] were observed upon
exposure to hypergravity. Among response mecha-
nisms to hypergravity, there were reported cAMP-
reactive proteins [16], and c-fos, ROCK/Rho-GTP, and
the PISK signaling [17]. Enhanced release of reactive
oxygen species upon exposure to hypergravity was
also reported [18]. Omics studies, e.g., sequencing
data, showed that 15 min of hypergravity induced
expression of a significant number of genes, e.g.,
ATPase subunits and the cluster of differentiation
molecules [19]. However, most of the altered gene
expression was transient [19, 20]. This suggests that
a longer exposure to hypergravity has to be studied
to detect permanently acquired changes.

A number of studies showed that human cancer
cells react to hypergravity in a way that affects their
oncogenic properties. Stress signaling response,
inhibition of cell proliferation, and modified pat-
terns of cell-cell interaction and migration were
observed [5-8, 21, 22]. However, the available data
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Abstract

Introduction. The cycle threshold (Ct) value in real-time PCR (RT-PCR) is where a target-specific amplification signal becomes
detectable and can infer viral load, risk of transmission and recovery. Use of Ct values in routine practice is uncommon.

Gap Statement. There is a lack of routine use of Ct values when reporting RT-PCR results in routine practice.

Aim. To automatically insert Ct values and interpretive comments when reporting SARS-CoV-2 RT-PCR to improve patient
management.

Methodology. Routine Ct values across three different RT-PCR platforms were reviewed for concordance at presentation and
clearance in patients with COVID-19. An indicative threshold (IT) linked to viral clearance kinetics was defined at Ct30 to catego-
rize Ct values as low and high, reflecting high and low viral loads respectively.

Results. The different gene targets of each platform showed high correlation and kappa score agreement (P<0.001). Average
Ct values were automatically generated with values <Ct30 reported as positive and >Ct30 as reactive; interpretive comments
were added to all reports. The new reporting algorithm impacted on: physician interpretation of SARS-CoV-2 results; patient
management and transfer; staff surveillance; length of stay in quarantine; and redefinition of patient recovery.

Conclusion. Incorporation of Ct values into routine practice is possible across different RT-PCR platforms and adds useful
information for patient management. The use of an IT with interpretive comments improves clinical interpretation and could be
a model for reporting other respiratory infections. Withholding Ct values wastes useful clinical data and should be reviewed by
the profession, accreditation bodies and regulators.
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ABSTRACT

Background

Antibiotics have been considered to treat ulcerative colitis (UC) due to their antimicrobial properties against intestinal bacteria linked to
inflammation. However, there are concerns about their efficacy and safety.

Objectives

To determine whether antibiotic therapy is safe and effective for the induction and maintenance of remission in people with UC.

Search methods

We searched five electronic databases on 10 December 2021 for randomised controlled trials (RCTs) comparing antibiotic therapy to
placebo or an active comparator.

Selection criteria

We considered people with UC of all ages, treated with antibiotics of any type, dose, and route of administration for inclusion. Induction
studies required a minimum duration of two weeks for inclusion. Maintenance studies required a minimum duration of three months to
be considered for inclusion.

Data collection and analysis

We used standard methodological procedures expected by Cochrane. Our primary outcome for induction studies was failure to achieve
remission and for maintenance studies was relapse, as defined by the primary studies.

Main results

We included 12 RCTs (847 participants). One maintenance of remission study used sole antibiotic therapy compared with 5-aminosalicylic
acid (5-ASA). All other trials used concurrent medications or standard care regimens and antibiotics as an adjunct therapy or compared
antibiotics with other adjunct therapies to examine the effect on induction of remission.

Thereis high certainty evidence that antibiotics (154/304 participants) compared to placebo (175/304 participants) resultin no differencein
failure to achieve clinical remission (risk ratio (RR) 0.88, 95% confidence interval (Cl) 0.74 to 1.06). A subgroup analysis found no differences
when steroids, steroids plus 5-ASA, or steroids plus 5-ASA plus probiotics were used as additional therapies to antibiotics and placebo.

Antibiotics for the induction and maintenance of remission in ulcerative colitis (Review) 1
Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

187



'.) Check for updates

Received: 1 November 2021 Revised: 16 March 2022 Accepted: 17 March 2022

DOI: 10.1002/pbc.29702 Pediatric <o, h
Blood & aspno
HOW | APPROACH Cancer i, mumist.., WILEY

How we approach paediatric renal tumour core needle biopsy
in the setting of preoperative chemotherapy: A Review from
the SIOP Renal Tumour Study Group

Thomas J. Jackson®?® | Herve J.Brisse®>*® | Kathy Pritchard-Jones'® |
Kayo Nakata®® | CarloMorosi® | TakaharaOue’ | Sabinelrtan® |

Gordan Vujanic’ ® | Marry M.van den Heuvel-Eibrink'®® | Norbert Graf''® |
Tanzina Chowdhury®1? | SIOP RTSG Biopsy Working Group’

1UCL Great Ormond Street Institute for Child Health, London, UK

2North Middlesex Hospital NHS Trust, London, UK

3Imaging Department, Institut Curie, Paris, France

4Laboratoire d’Imagerie Translationnelle en Oncologie (LITO), Inserm U1288, Paris-Saclay University, Paris, France
5Cancer Control Center, Osaka International Cancer Institute, Osaka, Japan

6Department of Radiology, Fondazione IRCCS Istituto Nazionale dei Tumori, Milan, Italy

7Department of Pediatric Surgery, Hyogo College of Medicine, Hyogo, Japan

8Neonatal and Visceral Pediatric Surgery Department, Sorbonne Université, Hopital Armand Trousseau - Assistance Publique Hopitaux de Paris, Paris, France
9Sidra Medicine, Doha, Qatar

10princess Maxima Center for Pediatric Oncology, Utrecht, The Netherlands

11Department of Pediatric Oncology and Hematology, Saarland University, Homburg, Germany

12Great Ormond Street Hospital for Children, London, UK

Correspondence
Herve J. Brisse, Imaging Department, Institut Abstract
Curie, 26 rue d’UIlm, 75005 Paris, France.
Email: herve.brisse@curie.fr

The International Society of Paediatric Oncology Renal Tumour Study Group (SIOP-

RTSG) advocate treating children with Wilms tumour (WT) with preoperative
"The authors listed are the SIOP RTSG Biopsy

. chemotherapy, whereas the Renal Tumor Committee of the Children’s Oncology Group
Working Group authors.

(COG) advocates primary nephrectomy (without biopsy) when feasible. Successive
SIOP-RTSG trial protocols recommended pretreatment biopsy of children with uni-
lateral tumours only where there were features to suggest an increased probabil-
ity of a non-WT requiring a change in management. The UK experience in the SIOP
WT 2001 trial showed that an alternate approach of performing biopsies on all
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FNA, fine-needle aspiration; GPOH, Gesellschaft fiir padiatrische Onkologie und Hamatologie; ICCC, International Classification of Childhood Cancer; MN, mesoblastic nephroma; RCC, renal cell
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Abstract: Type 2 diabetes is a chronic disease due to insulin resistance resulting in hyperglycemia. The prevalence of type 2 diabetes
is increasing worldwide in the pediatric population. In the pediatric population, type 2 diabetes typically develops around adolescence;
however, patients with a younger age of onset are now being reported. Earlier onset of type 2 diabetes is associated with a more
aggressive course of disease and earlier comorbidities, although data on this is limited. We report a child from Qatar with type 2
diabetes that was diagnosed at 7 years of age, along obesity with a BMI of 26.8 kg/m?. Elevated liver enzymes, c-peptide, and insulin
levels were observed along with fatty liver on an ultrasound. The child had severe acanthosis nigricans with increased appetite. There
was a positive family history for type 2 diabetes. Testing for type 1 diabetes autoantibodies, monogenic obesity, and monogenic
diabetes screening was negative. This is the second youngest child reported to have type 2 diabetes. Accurate diagnosis, early
reporting, and long-term follow-up of such cases is necessary to bring more attention to the subgroup of type 2 diabetes in very young
patients.

Keywords: pediatric diabetes, type 2 diabetes, insulin resistance, early-onset diabetes mellitus

Introduction

Diabetes mellitus is on the rise in adults as well as in the pediatric population, with an estimated 3% rise annually.'
Although type 1 diabetes is the most common type of diabetes in children, the incidence of type 2 diabetes, which was
thought to be uncommon in children, is also increasing.” Sweden, which is one of the countries with the highest
prevalence of children with diabetes in the world, reported the incidence of type 2 diabetes in children as 3.1 per
100,000 per year.” In Qatar, the reported prevalence is 23.7 per 100,000 for children with type 2 diabetes living in the
country and an incidence of 2.51 in 2020.* In 2019, the US reported 283,000 individuals under 20 years diagnosed with
type 2 diabetes and an incidence of 5,800 new cases in 2014-2015.

In the pediatric population, the onset of type 2 diabetes is most often around the adolescence period, however, there
are rare reports of type 2 diabetes developing in children as young as 5 and 8 years of age.”” The cause of such early
onset type 2 diabetes in childhood is not yet known but might be related to the increasing obesity epidemic seen all over
the world, the sedentary lifestyle, possible underlying genetic factors, or as yet unknown factors. The SEARCH for
Diabetes in Youth study estimated an overall increase of 30.5% in the prevalence of type 2 diabetes in youth. Out of all
children with type 2 diabetes in the 2009 SEARCH database, 2.4% were <10 years of age.®

Here we report the youngest patient with type 2 diabetes from Qatar, with the age of onset at 7 years of age, and
describe the clinical and biochemical findings observed.

Case Presentation

We present an 8 year old girl of Sri Lankan ethnicity. She was born at term with a birth weight of 2.45 kg and length of
49 cm. There was no history of any complications including gestational diabetes during the pregnancy. There were no
medical concerns in the postnatal or early childhood phases. At the age of 6 years of age the patient was diagnosed with
obesity after the parents noted that the child was gaining weight rapidly and getting tired very easily. There was also
a history of snoring at night but no apnoea. She presented to the hospital at 7 years of age for these symptoms and was

International Medical Case Reports Journal 2022:15 245-250 245
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Medical imaging techniques are a helpful tool for physicians to diagnose and treat diseases. Some of these
techniques are conventional and include X-rays, Ultrasounds while others are advanced imaging modalities such
as MRI and CT scans. Recently, more and more physicians are relying on these advanced imaging modalities
because of advancements in technology, increased patient demand, greater finances, and the fear of any
malpractice suits in case of missed diagnosis. While these techniques, no doubt, offer a quicker and correct
diagnosis owing to their sharp resolution and sensitivity, they do expose the patient to a great source of radiation,

are expensive, time consuming, and are not an ideal means to be used in all situations. Thus, it is crucial to
mitigate their unnecessary use. The following article focuses on the growing use of such techniques, their ad-
vantages and disadvantages and how to alleviate their exaggerated use.

Medical imaging techniques aid in the diagnosis and treatment of
both adult and children population [1], and lately there has been a rise
in the use of medical imaging techniques for the purposes of diagnosis
and follow up of diseases [2]. It is important to acknowledge the fact
that where imaging facilities pave the way for diagnosis and treatment,
they do have some drawbacks such as higher costs and disadvantages to
patients in case of an incidental finding, aggressive diagnosis, unnec-
essary anxiety and, and radiation exposure [3].

The rise in the use of imaging facilities can be due to advancements
in technology, increased demand by physicians and patients, and greater
financial means [3]. There has been a rise of 8% use of computed to-
mography (CT) scans in the last decade or so [4]. A study showed that
between 2001 and 2010 the rates of CT scans done in emergency
department quadrupled for patients with respiratory symptoms but
regarded such rise in the number of CT scans in emergency settings as
useless [4]. In Ontario and 7 integrated healthcare systems of United
States (US), use of CT, magnetic resonance imaging (MRI) and

* Corresponding author.

ultrasound have increased, with the greatest annual growth occurred
between years 2000-2006 and sustained growth between 2012 and
2016 (1-5% annually) for almost all ages [3]. About 30% of imaging
examination is deemed needless, and contributes $30 billion annually in
US [3].

The advancement in technology has encouraged the physicians to
order more CT scans and MRI for the conditions used to be investigated
with more basic imaging techniques [5]. CT scan provides a better view
of the pathologies than a plain radiograph. For instance, CT pulmonary
angiography is the single best imaging technique to identify and follow
the work up on pulmonary embolism due to its high resolution and fast
speed, and thus summates the expenditure on chest imaging [5]. CT scan
with its greater specificity and sensitivity and increased visualization
ability can pick up small opacities missed on chest x-rays, and better
view certain regions such as lung bases and lingula [10]. Enhanced
resolution of advanced modalities also helps rule out the possibility of
cancer in doubtful lesions, thus greater number of tests are being
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Abstract

Objective The aim of this study was to explore the acceptability of bacterial STI vaccines among young HPV-vaccinated
Canadian women to inform future vaccine program implementation.

Methods A 20-item cross-sectional questionnaire was administered from June 2019 to June 2020 to HPV-vaccinated participants
of the pan-Canadian QUEST cohort. Multivariable logistic regression models assessed interest in chlamydia, syphilis, and
gonorrhea vaccines using a priori variables and factors significant in bivariate analysis.

Results Of'the 1092 respondents analyzed, 82% indicated interest in receiving one or more future STI vaccines. Respondents had
a median age of 19.6 years (range 16.9-23.4), and 75% of respondents identified as white/European descent. In adjusted
analyses, intent to engage in positive health behaviours was associated with vaccine interest for syphilis (OR = 5.76, 95% CI
4.03-8.27), chlamydia (OR = 5.27, 95% CI 3.66-7.63), and gonorrhea (OR = 5.96, 95% CI 4.15-8.60). Willingness to pay for an
STI vaccine was also associated with vaccine interest for syphilis (OR = 2.02, 95% CI 1.29-3.19), chlamydia (OR = 2.41, 95%
CI 1.50-3.90), and gonorrhea (OR = 2.29, 95% CI 1.44-3.63). Ever having sexual intercourse and identifying as LGBTQ were
significantly associated with vaccine interest for all infections, while age and ever being immunosuppressed were not significant
in any adjusted models.

Conclusion Findings indicate over 80% of participants in a cohort of young HPV-vaccinated Canadian women are interested in
receiving future bacterial STI vaccines. Further exploration of STI vaccine acceptability among diverse populations is required to
inform future bacterial STI vaccine program implementation.

Résumé

Objectif Cette étude visait a explorer I’acceptabilité des vaccins contre les ITS bactériennes chez les jeunes Canadiennes
vaccinées contre le VPH pour éclairer la mise en ceuvre de futurs programmes de vaccination.

Méthode Un questionnaire transversal de 20 questions a ét¢ administré entre juin 2019 et juin 2020 aux participantes de la
cohorte QUEST pancanadienne ayant ét€ vaccinées contre le VPH. Des modeles de régression logistique multivariée ont permis
d’analyser I’intérét pour les vaccins contre la chlamydia, la syphilis et la gonorrhée a I’aide de variables a priori et des facteurs
significatifs dans I’analyse bivariée.

Résultats Sur les 1 092 répondantes analysées, 82 % ont manifesté ’intérét de recevoir un ou plusieurs futurs vaccins contre les
ITS. L’age médian des répondantes était de 19,6 ans (intervalle 16,9-23,4), et 75 % s’identifiaient comme étant blanches/
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Abstract

Studies on Kawasaki disease (KD) in Arab countries are scarce, often providing incomplete data. This along with the benefits
of multicenter research collaboratives led to the creation of the KD Arab Initiative [Kawarabi] consortium. An anonymous
survey was completed among potential collaborative Arab medical institutions to assess burden of KD in those countries and
resources available to physicians. An online 32-item survey was distributed to participating institutions after conducting face
validity. One survey per institution was collected. Nineteen physicians from 12 countries completed the survey representing
19 out of 20 institutions (response rate of 95%). Fifteen (79%) institutions referred to the 2017 American Heart Association
guidelines when managing a patient with KD. Intravenous immunoglobulin (IVIG) is not readily available at 2 institutions
(11%) yet available in the country. In one center (5%), IVIG is imported on-demand. The knowledge and awareness among
countries’ general population was graded (0 to 10) at median/interquartiles (IQR) 3 (2-5) and at median/IQR 7 (6-8) in the
medical community outside their institution. Practice variations in KD management and treatment across Arab countries
require solid proactive collaboration. The low awareness and knowledge estimates about KD among the general population
contrasted with a high level among the medical community. The Kawarabi collaborative will offer a platform to assess dis-
ease burden of KD, among Arab population, decrease practice variation and foster population-based knowledge.

Keywords Kawasaki disease - Arab - Multicenter collaborative - Registry - Cardiac complications - Survey

Introduction a Canadian multicenter collaborative study of the annual

prevalence and complication rates of KD among Arabic
Kawasaki disease (KD) is the most common acquired heart ~ community living in the province of Quebec, the prevalence
disease in children in most socioeconomically developed = was 4 to 12 times higher than in their countries of origin [9].
countries [1]. The prevalence, clinical findings and car-  The rates of consanguinity in the Arab world are high. Con-
diac complications are well studied in western countries  sanguineous marriages constitute 20-50% of all marriages
and Japan [2, 3]. The disease affects children of different across Arabic countries, including first-cousin unions [10,

ethnicities at different rates due to genetic factors [1, 4, 5]. 11]. This may help understand the genetic factors influenc-
The clinical findings and cardiac complications have been  ing children affected by KD.

well described for children with KD in Eastern Asian and in The recent emergence of 2019 coronavirus disease
western nations [6]. Data on KD in the Arab countries are (COVID-19) and the similarity between KD and the Multi-
limited to case reports and small single-center studies [7, 8]. ~ System Inflammatory Syndrome in Children (MIS-C)

KD prevalence among Arab descents appears to be higher ~ brought to the stage the importance of studying KD glob-
in North America compared to the countries of origin. In  ally [12-20]. Through professional and personal communi-
cations among peers in Middle Eastern countries, a growing
concern and awareness toward KD was a recurrent theme. A
need for a better understanding of each country’s KD status
led to a collaborative effort to address unanswered questions.
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Abstract

Background: Sildenafil is the drug of choice for neonatal pulmonary hypertension in developing countries where
inhaled nitric oxide is not available. Available as oral and intravenous preparation — no study has been done in the
past to compare the two forms. Each has its own benefits — but requires comparison in terms of efficacy and safety.
This study was done to compare the efficacy of oral versus intravenous (IV) sildenafil in infants with mild to moderate
pulmonary hypertension.

Methods: An open labelled randomized trial was conducted in a neonatal intensive care unit of urban tertiary hospi-
tal in western India between February 2019 to December 2020. Infants born after 34 weeks of gestation with Pulmo-
nary arterial pressure (PAP) > 25 mm Hg measured by echocardiography, within 72 h of birth, were enrolled for the
study. Participants were randomly assigned to receive sildenafil either orally or by intravenous route. Primary outcome
was the time taken for PAP to decrease below 25 mm Hg. Secondary outcomes were time taken for oxygenation
index to decrease by 25%, duration of invasive and non-invasive mechanical ventilation, nasal oxygen, hospital stay,
time to achieve full feeds, mortality, and side effects.

Results: Forty patients were enrolled. The baseline characteristics of neonates in both groups were similar except for
APGAR scores at T min and 5 min, with oral group having lower score [MEDIAN (IQR) 5.00 (4.00- 7.00) and 7.00 (6.00-
8.00)] compared to IV group [MEDIAN (IQR) 7.00 (6.00-8.00) and 9.00 (8.00-9.00)] respectively. Time taken for PAP to
decrease below 25 mm was not statistically different between the oral and intravenous groups. Systemic hypotension
occurred in 4 neonates of the intravenous group but none in the oral group.

Conclusion: Oral and intravenous sildenafil had equal efficacy at reducing PAP in neonatal pulmonary hypertension,
albeit intravenous sildenafil use was associated with a greater complication rate.

Trial registration: Trial was registered in the clinical trials registry of India [CTRI/2019/04/018781][25/04/2019].
Keywords: Intravenous sildenafil, Neonates, Oral sildenafil, Pulmonary Hypertension

Background

Despite new advances in management of persistent pul-

monary hypertension of newborn (PPHN), mortality

continues to be high, ranging from 4 to 33% [1, 2]. The
standard treatment of PPHN in high-income coun-

Department of Neonatology, Bharat|V|dyapeeth University Medical College, tries, with inhaled nitric oxide (1NO) and extracorpor-
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Abstract

Background: An increasing proportion of women are infected with severe acute respiratory syndrome coronavirus

2 (SARS-CoV-2) during pregnancy. Intrauterine viral infections induce an increase in the levels of proinflammatory
cytokines, which inhibit the proliferation of neuronal precursor cells and stimulate oligodendrocyte cell death, lead-
ing to abnormal neurodevelopment. Whether a maternal cytokine storm can affect neonatal brain development is
unclear. The objective of the present study was to assess neurodevelopmental outcomes in neonates born to mothers
with SARS-CoV-2 infections during pregnancy.

Methods: In this prospective cohort study, the neurodevelopmental status of infants (N=298) born to women with
SARS-CoV-2 infections during pregnancy was assessed at 10-12 months post-discharge using the Ages and Stages
Questionnaire, 3rd edition (ASQ-3). The ASQ-3 scores were classified into developmental delays (cutoff scores <2
standard deviations (SDs) below the population mean) and no delays (scores >2 SDs above the population mean).

Results: The majority (90%) of the infants born to mothers with SARS-CoV-2 infections during pregnancy had favora-
ble outcomes and only 10% showed developmental delays. Two of the 298 infants tested positive for SARS-CoV-2,
and both had normal ASQ-3 scores. The majority of the pregnant women had SARS-CoV-2 infections during their
third trimester. The risk of developmental delays among infants was higher in those whose mothers had SARS-CoV-2
infections during the first (P=0.039) and second trimesters (P=0.001) than in those whose mothers had SARS-CoV-2
infections during the third trimester.

Conclusion: The neurodevelopmental outcomes of infants born to mothers with SARS-CoV-2 infections seem
favorable. However, more studies with larger sample sizes and longer follow-up periods are required.

Keywords: Coronavirus 2019 (SARS-CoV-2), Pregnancy, Neurodevelopment of infants, Perinatal transmission

Background
Severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), which causes coronavirus disease 2019 (COVID-

*Correspondence: Mariam.ayed@hsc.edukw 19), has been spreading rapidly worldwide, increasingly
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Qatar experienced a large severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) Omicron (B.1.1.529) wave that
started on 19 December 2021 and peaked in mid-January, 2022.!
We investigated effects of Omicron subvariant (BA.1 and BA.2),
previous vaccination and prior infection on infectiousness of
Omicron infections, between 23 December 2021 and 20 Febru-
ary 2022. Incidence was initially dominated by BA.1, but within
a few days, BA.2 predominated (Supplementary Figure S1 and
Supplementary Section S1, Supplementary Appendix).

The quantitative reverse transcription polymerase chain reac-
tion (RT-qPCR) cycle threshold (Ct) value of a SARS-CoV-2

infection represents the inverse of viral load and is correlated
with culturable virus; thus, it can be used as a proxy for SARS-
CoV-2 infectiousness.”* Accordingly, a low Ct value implies high
infectiousness.

Univariable and multivariable regression analyses were con-
ducted to estimate the association between Ct value and each
of the Omicron subvariants, mMRNA vaccination (factoring dose
number and time since vaccination), prior infection, reason
for RT-qPCR testing, calendar week of RT-qPCR testing (to
account for phases of the rapidly evolving Omicron wave) and
demographic factors including sex, age and nationality (Section

© The Author(s) 2022. Published by Oxford University Press on behalf of International Society of Travel Medicine.
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/), which permits
unrestricted reuse, distribution, and reproduction in any medium, provided the original work is properly cited.
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Abstract

Hypernatremia is a potentially serious condition in both
term and preterm babies, which can lead to severe and per-
manent neurological damage. There are many physiological
changes in sodium homeostasis that occur soon after birth.
Understanding this physiological process, early anticipation
of hypernatremia and familiarization with the neonatal man-
agement of hypernatremia can prevent mortality and long-
term morbidity associated with this condition. This review
aims to provide a practical and understandable approach to
the diagnosis and management of hypernatremia in neo-

nates. © 2022 The Author(s).
Published by S. Karger AG, Basel

Introduction

Hypernatremia, defined as serum sodium of more
than 145 mEq/L [1], is a common finding in preterm ne-
onates in the neonatal intensive care unit (NICU) and in
term infants after discharge from the hospital. Late rec-

ognition and delayed treatment lead to severe and pro-
longed hypernatremia with an increased risk of mortality
and central nervous system morbidities like seizures,
thrombosis, intracranial hemorrhage [2-4]. Extracere-
bral complications include acute kidney injury, transa-
minitis, hyperglycemia or hypoglycemia, metabolic aci-
dosis, and disseminated intravascular coagulation [5].
Mortality and morbidity are related to hypernatremia it-
self [6] and inappropriate fluid management [4, 7-9].

The precise incidence of hypernatremia in newborns
is difficult to ascertain because of variable incidence based
on geographical location, limited accessibility to hospital
data, and limited post-discharge follow-up data. Howev-
er, the reported incidence in term newborns after dis-
charge from the hospital varies from 1% [10] to 1.8% [11]
to as high as 5.6% [12]. The main risk factors for hyper-
natremia in term newborns are related to early discharge
from the hospital with ineffective lactation support or in-
sufficient milk production leading to lactation failure
[13-16].

In preterm infants, the reported incidence of hyperna-
tremia is about 40% [17] and is usually due to insufficient
fluid intake, excessive fluid loss, or excessive sodium in-
take [18]. Potential etiologies of hypernatremia in pre-
term and term neonates are summarized in Table 1.

Karger@karger.com © 2022 The Author(s).
www.karger.com/bmh Published by S. Karger AG, Basel
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WPA public health mission to emphasize
the importance of risk factors and to adopt
evidence-based preventive and rehabilita-
tive interventions.

The WPA Working Group on IDD has
participated this year in the initiative call-
ed Rehabilitation 2030, sponsored by the
WHO Department of Noncommunicable
Diseases, Disability, Violence, and Injury
Prevention, aiming to develop a package
of rehabilitative interventions’ along with
specified resource requirements for their
delivery. The overarching goal is the im-
proved care of persons with IDD across
the lifespan, with a particular emphasis on
LMICs.

Following on these ground-breaking
approaches in classification and evidence-
based interventions, the Working Group is
now promoting a second paradigm shift
aiming to include training on IDD within
mainstream psychiatry, once again with a
particular emphasis on LMICs.

Three important arguments justify this
call. First, when polled about their knowl-
edge on the impact of IDD, many trainees
in psychiatry recognize the disproportion-
ately high burden of co-occurring mental
disorders in persons with IDD?®, Second,
when offered opportunities to interact
with persons with IDD during rotations,
many trainees in psychiatry regard such
experiences as highly formative and in-
spiring. Third, and most important, psy-
chiatry as a profession has the potential to
improve significantly the care for persons
with IDD.

Furthermore, the gap in mental health
services for persons with IDD is too signifi-
cant to be compensated by an ad hoc reli-
ance on individual providers and families,
and their resilience is not limitless. Moreo-
ver, within the context of the COVID-19
pandemic, persons with IDD are facing the

utmost intensification of inequities in term
of underlying medical liabilities, inabil-
ity to socially distance, increased infection
and mortality risks, challenges to partici-
pate in telehealth services, and ensuing
social isolation and adverse mental health
outcomes”’.

The Working Group and the WPA lead-
ership invite Member Societies to work
collectively to enhance efforts for the de-
velopment of inclusive training models in
the mental care of persons with IDD. The
Working Group is ready to provide aware-
ness raising, training, and research collabo-
ration to promote and disseminate effective
services and thereby improve the lives and
outcomes for persons with IDD. For this
purpose, the Working Group is develop-
ing an open access handbook focusing on
global aspects of the psychiatry of IDD,
with authorship from both LMICs and
high-income countries. In parallel, the
Working Group is developing online edu-
cational materials summarizing the key as-
pects of psychiatric care in people with IDD.
These resources will be accessible through
the WPA educational portal in 2022.

The WPA Working Group on IDD en-
courages systematic exposure to and ex-
perience in this area for all psychiatrists,
so that they can adjust treatments for co-
occurring mental disorders and avoid di-
agnostic overshadowing in which IDD may
be wrongly considered the cause of all be-
havioural problems, and psychiatric, physi-
cal as well as environmental factors may be
overlooked. Since relatives remain key part-
ners as well as co-providers of services for
people with IDD throughout their lives, the
Working Group encourages provision of
support to families by using local networks,
with access to specialists for training and
supervision as well as to more intensive
forms of treatment for co-occurring prob-

lems (e.g., autism spectrum and seizure
disorders)’. Third, the Working Group calls
for the development of targeted mental
health services including psychiatrists and
allied professionals, who will need addi-
tional training to improve their diagnostic
and therapeutic skills relevant to IDD. Fi-
nally, the Working Group emphasizes the
need for person-centered care tailored on
abilities and aspirations of affected per-
sons, blending the social and medical mod-
els of development and disability within a
human rights framework to improve access
to health care, education and employment.

These themes have been the subject of
presentations in Presidential and State-of-
the-Art Symposia at the World Congress
in Lisbon, and subsequently at the World
Congresses in Bangkok, Thailand in March
2021, and Cartagena, Colombia in October
2021, and will continue to be addressed by
the Working Group at forthcoming WPA
congresses and conferences.
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WPA Working Group on Medical Students: current initiatives and

future priorities

Psychiatric issues impact individuals of
all ages globally. Shortage of mental health
professionals is a major concern especially
in low- and middle-income countries. Fur-
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ther, the COVID-19 pandemic has led to
downsizing and even closure of various
mental health services worldwide' ™. In the
WPA Action Plan 2020-2023, capacity build-
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ing and promotion of psychiatry among
medical students is an important pillar>®,
To this aim, a WPA Working Group on Med-
ical Students has been created. The inau-
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gural meeting of this group was held on De-
cember 21, 2020, attended by the WPA Pres-
ident. This was followed by regular meet-
ings.

The remit of this Working Group in-
cludes four components: to identify op-
portunities for promoting psychiatry as a
career among medical students; to identi-
fy organizations and individuals interested
in participating and promoting WPA's Ac-
tion Plan in nurturing psychiatry among
medical students; to liaise with other WPA
Working Groups regarding medical stu-
dents; and to support medical students
around the world.

Since the beginning of 2019, COVID-19
has caused significant disruptions in the
day-to-day lives of millions of people around
the world. Medical education is not an ex-
ception in this regard. The pandemic has
impacted on in-person learning, medical
school examinations, clinical rotations, fac-
ulty availability for supervision and future
placements’.

The pandemic has also impacted on the
emotional well-being of medical students.
A study done by members of our Working
Group among 1,100 medical students from
five medical schools in Pakistan found high
rates of anxiety (48.6%) and depressive
symptoms (48.1%) during the COVID-19
pandemic. The study included 69% female
and 31% male medical students, with ap-
proximately 25% reporting past psychi-
atric issues. One of the most concerning
observations was that one in five medical
students thought that it would be better
if they were dead and 8% often thought
about suicide during the past 2 weeks®. It
is imperative that medical schools develop
strategies and support systems to maintain
medical student well-being.

A major highlight of the activity of our
Working Group has been the release of a
promotional video for medical students en-
titled Why Psychiatry. This video was cre-
ated to share perspectives from seasoned
faculty, psychiatry trainees and medical
students on the importance of supporting
the psychiatry workforce around the world.
Interviews included key themes encom-
passing medical student mental health,
the diversity of psychiatric subspecialties,
the interface of mental health with social
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determinants of health, and opportunities
to partner with primary care providers. A
consistent message was the critical short-
age of psychiatrists and the need to support
workforce development to address mental
health needs. This video is available in Eng-
lish, French, Spanish and Russian for med-
ical educators to share with their trainees
and medical students (www.wpanet.org/
post/why-psychiatry-medical-student-
group-video-now-available-online).

In addition to the video, the Working
Group is developing a set of online tools
for psychiatric educators. The first of these
tools is an interactive self-learning mod-
ule on the well-being of medical students,
which is now available on the WPA edu-
cational portal. Self-care and wellness are
often ignored in the formal medical school
curricula®. The current pandemic has in-
creased the visibility of burnout and de-
pression in the health care workforce. This
module plans to encourage educators and
policy makers to implement student well-
ness policies and to support alearning en-
vironment which nurtures emotional and
physical well-being.

In order to augment the virtual resourc-
es, the Working Group has organized three
in-person events to promote psychiatry a-
mong medical students and address burn-
out. These inaugural events were held in
Pakistan, India and Qatar, with active par-
ticipation from local medical students, who
provided input on core topics. These events
also served as a platform to support and men-
tor medical students interested in psychia-
try.

The Working Group is active in publish-
ing peer-reviewed articles, covering areas
such as promoting psychiatry among med-
ical students and the impact of COVID-19
onmedical students'*"". Additional research
articles are planned and underway. All of
the activities and initiatives of the Working
Group are accessible on the dedicated sec-
tion of the WPA website (www.wpanet.org/
wg-on-medicalstudents).

The Working Group has been active in
presenting invited and peer-reviewed ab-
stracts and symposia around the world.
This included presidential and other sym-
posia on psychiatry capacity building and
medical education themes at the World
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Congresses in Bangkok, Thailand in March
2021, and Cartagena, Colombia in October
2021. Abstracts on the promotion of psy-
chiatry were presented at the annual con-
ferences of the Association of University
Teachers of Psychiatry Annual Conference,
UK in February 2021; at the WPA Regional
Conference, Russia in May 2021; and at the
67th Virtual American Academy of Child
and Adolescent Psychiatry Conference in
October 2021. An innovative contest was
held among medical students in Mexico to
submit papers on “The Role of Psychiatry
after the Pandemic” The top three papers
were recognized during the 27th Congress
of the Mexican Psychiatric Association in
September 2021.

Future directions include: a) to create
online self-learning modules on “stigma”
and “burnout” for medical students; b) to
conduct a survey about psychiatry curricu-
lum in medical education across medical
schools in different countries; ¢) virtual
and in-person activities to promote psy-
chiatry among medical students and to
address burnout among students; d) to
liaison with regional and international or-
ganizations to promote psychiatry; e) pres-
entations at the WPA congresses and other
national and international conferences;
and f) social media and video campaigns
to promote psychiatry.
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WPA Working Group on Public Mental Health: objectives and

recommended actions

Mental disorder is reported to account
for almost a third of global disease burden
as measured by years lived with disability
(YLDs)". On the other hand, mental well-
being results in broad positive impacts®. Ef-
fective public mental health interventions
exist to treat mental disorder, prevent as-
sociated impacts, prevent mental disorder
from arising, and promote mental well-
being and resilience®”.

However, only a minority of those with
mental disorder receive treatment, with far
lower coverage in low- and middle-income
countries (LMICs)". There is even less cov-
erage of interventions to prevent associated
impacts of mental disorder, and negligible
coverage of interventions to prevent men-
tal disorder, or promote mental well-being
and resilience. This implementation gap
represents a breach of the right to health,
and results in population-scale suffering
and associated economic costs®. The gap
has further widened during the COVID-19
pandemic®”.

The United Nations (UN) Sustainable
Developmental Goals have set a target of
universal coverage by 2030 which includes
treatment and prevention of mental disor-
der and promotion of mental well-being.
The most recent World Health Organiza-
tion (WHO) Mental Health Atlas high-
lighted that “global targets can be reached
in 2030 only if there is a collective global
commitment over the next 10 years across
Member States to make massive invest-
ments and expanded efforts at the coun-
try level relating to mental health policies,
laws, programmes and services”*.

Public mental health involves a popu-
lation approach to improve coverage, out-
comes and coordination of interventions
to treat mental disorder, prevent associated
impacts, prevent mental disorder from aris-
ing, and promote mental well-being and
resilience. This aims to support efficient,
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equitable and sustainable reduction in
mental disorder, promotion of population
mental well-being, and achievement of the
UN Sustainable Developmental Goals tar-
get of universal coverage by 2030°.

The WPA Action Plan 2020-2023 pro-
motes public mental health as a guiding
principle®. A Working Group on Public
Mental Health has been then established,
including experts such as J. Allan, EX.
Baingana, J. Campion, Y. Huang, A. Javed,
N. Lamb, S. Levin, C. Lund, M. Marmot, S.
Saxena, T. Schulze, E. Sorel, H. Tu, P. Udom-
ratn, and M. van Ommeren (observer).

The Working Group highlighted that pub-
lic mental health is not well defined or un-
derstood, with some languages having no
terms for it. This contributes to lack of ac-
tion on relevant issues. The Group agreed
upon the definition outlined above, which
is reported on the Group webpage of the
WPA website (www.wpanet.org/public-
mental-health) and in arecent publication®.

The main objective of the Working Group
is to improve implementation of public
mental health interventions in four ways.
The first is to raise awareness, value, ac-
ceptance and prioritization of this area in
national health policies. The second is to
promote national assessments of public
mental health unmet need and required
actions which can then inform policy de-
velopment and implementation. The third
is to promote public mental health train-
ing, including through digital platforms,
which can support psychiatrists and other
professionals to address the public mental
health implementation gap, particularly in
LMICs, through identification of required
actions by different sectors as well as clari-
fication of a core curriculum, training tar-
gets and milestones. Examples of public
mental health training are highlighted on
the above-mentioned Group webpage. The
fourth way is to support development of in-
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tegrated public mental health approaches
to disease management and prevention in-
cluding through engagement with primary
and general health systems.

Further objectives include: a) work with
interested countries in order to facilitate
these approaches with identified funding;
b) engagement with other organizations
on the public mental health agenda - thus
far, these have included the Organization
for Economic Co-operation and Develop-
ment (OECD), the UN International Chil-
dren’s Emergency Fund (UNICEF), and
the WHO; ¢) disseminating work relevant
to public mental health through publica-
tions, presentations and training, also de-
livered online; d) supporting a public mental
health approach in other areas of the WPA
Action Plan 2020-2023, including child,
adolescent and youth mental health, the
management of comorbidities, and part-
nership with other organizations.

Publications already produced by the
Working Group include an editorial on the
field as a whole', articles dealing with the
public mental health approach to the COV-
ID-19 pandemic'' "3, and papers about
required actions to address public mental
health implementation failure®*. Mem-
bers of the Working Group have given and
will give presentations at World Congresses
of Psychiatry in 2021 and 2022, and will
present in a public mental health sympo-
sium at the 2022 International Congress of
the UK Royal College of Psychiatrists.

In order to achieve consensus on requi-
red actions to address the public mental
health implementation gap, the members
of the Working Group were invited to con-
tribute to a health policy article®, which rec-
ommends the following six actions: a) mak-
ing the public mental health case through
assessment of unmet need, estimation of
impact and associated economic benefits
from improved coverage, as well as collabo-
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Abstract

Anorectal and cloacal malformations are a broad mix of congenital abnormalities related to the distal rectum and anus.
Confusion exists between all the forms in this large and heterogeneous group. The spectrum includes everything from anal
stenosis, ventral anus, anal atresia (with and without fistula) and the full spectrum of cloacal malformations. Imaging in
these conditions is done through the whole armamentarium of radiologic modalities, with very different imaging strategies
seen across the centres where these conditions are managed. In 2017, the European Society of Paediatric Radiology (ESPR)
abdominal imaging task force issued recommendations on the imaging algorithm and standards for imaging anorectal
malformations. This was followed by further letters and clarifications together with an active multispecialty session on
the different imaging modalities for anorectal malformations at the 2018 ESPR meeting in Berlin. Through this paper, the
abdominal task force updates its guidelines and recommended imaging algorithm for anorectal malformations.

Keywords Anorectal malformation - Anus - Children - Cloacal malformation - Fluoroscopy - Infants - Magnetic resonance

imaging - Radiography - Rectum - Ultrasound

Introduction

Anorectal and cloacal malformations are a broad mix of con-
genital abnormalities related to the distal rectum and anus.
There is a male predominance with a prevalence of around
1:5,000 [1] for anorectal malformations (ARMs), whereas
cloacal malformations are much more uncommon (1:50,000)
and seen almost exclusively in girls. Cloacal malformation
represents a common perineal outflow tract of the urinary
tract, vagina and rectum.

Although considered the most serious form of ARMs, cloacal
malformations represent a further broad spectrum of conditions
with multiple associations (specific anomalies and syndromes)
with respective imaging and treatment implications.

Confusion exists between all the forms in this large
and heterogeneous group. The spectrum includes

<l Samuel Stafrace
sstafrace @sidra.org; samstafrace01 @gmail.com

Extended author information available on the last page of the article

@ Springer
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everything from anal stenosis, ventral anus, anal atresia
(with and without fistula) and the full spectrum of cloacal
malformations (Fig. 1).

There is a high incidence of associated congenital
anomalies with ARM (Table 1).

Imaging in these conditions is done through the whole
armamentarium of radiologic modalities with very different
imaging strategies seen across the centres where these
conditions are managed.

Correct identification and diagnosis have significant
surgical and outcome implications — the management targets
being long-term continence and good quality of life.

Classifications

The accepted classification for ARMs is now the clinically
oriented Krickenbeck classification (Table 2) established
in 2005 [2, 3]. Considerations that better inform surgical
decisions include:
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against COVID-19 hospitalization and death was 70-80% after the second dose and >90%
after the booster dose. MRNA-1273 vaccine protection showed similar patterns. mRNA
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and BA.2 Omicron infections, but strong and durable protection against COVID-19 hospi-
talization and death.
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Abstract

Objectives: The aim of this study was to assess serial myo-
cardial function in newborn infants receiving therapeutic hy-
pothermia (TH) as treatment for moderate to severe hypox-
ic-ischaemic encephalopathy (HIE). Methods: Serial echocar-
diography was performed in 20 term infants receiving TH on
days 1-3 and again after re-warming. Left ventricular (LV)
fractional shortening, LV cardiac output, and tissue Doppler
imaging-derived myocardial velocities and myocardial per-
formance index were measured. Similar assessments were
obtained from 20 well term infants within 48 h of birth. Re-
sults: LV fractional shortening (LVFS) was similar between
cases and controls during all measurements (25.3% vs.
27.4%). The mean LV cardiac output on day 1 was signifi-
cantly lower in cases (109 mL/kg/min) than in controls (162
mL/kg/min) but increased after re-warming (145 mL/kg/
min). All myocardial velocities were significantly lower in

casesonday 1, increased during TH, but LV indices remained
consistently lower compared to controls even after re-warm-
ing. LV myocardial performance index was higher in cases
compared to controls on day 1, improved during TH but re-
mained abnormal after re-warming. The right ventricular
myocardial performance index was similar between cases
and controls. Conclusion: Among infants affected by moder-
ate to severe HIE, LV function appears to be more affected
than right ventricular function with LV dysfunction persist-
ing after completion of TH. LVFS was not useful to determine

dysfunction in this cohort. ©2022 The Author(s).
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Hypoxic-ischaemic encephalopathy (HIE) following a

perinatal asphyxial insult in term babies is a multisystem
disorder resulting in death or severe neurological injury.
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Pulmonary hypertension is an emergency in neonatal intensive care units with high morbidity and mortality. Its
timely assessment and management is crucial for intact survival. Over the last couple of decades, there have been
significant advances in management and techniques, which have resulted in improved survival. The use of
neonatologist-performed echocardiography (NPE) is now increasingly utilized on neonatal intensive care units to
understand the pathophysiology of the disease and to direct the treatment to the underlying cause. Its use is now

established not only in cases of congenital diaphragmatic hernia and in the newborn with refractory hypoxemia,
but also in other conditions such as bronchopulmonary dysplasia and the premature infant with difficulty in
oxygenation. The use of NPE, however, requires the availability of trained personnel, equipment, and a close
working relationship with pediatric cardiology.

1. Background

Pulmonary hypertension (PH) of the newborn is characterized by
increased pulmonary vascular resistance with pulmonary-to-systemic
shunting of deoxygenated blood resulting in severe hypoxemic respira-
tory failure (HRF) [1]. Broadly, PH can be classified under three cate-
gories - abnormally constricted pulmonary vasculature secondary to
parenchymal diseases (maladaptation), hypoplastic pulmonary vascu-
lature (underdevelopment) and normal parenchyma with remodelled
pulmonary vasculature (maldevelopment) with various conditions
contributing to it (Table 1). The commonest cause of PH in the newborn
period is persistent pulmonary hypertension of the newborn (PPHN),
which is erroneously also called persistent fetal circulation [PFC], which
occurs from a failure of the lung circulation to achieve or sustain the
normal drop in pulmonary vascular resistance (PVR) at birth [2,3].
PPHN affects 0.2% of all live births and is a significant contributor to the
mortality and morbidity in term and late preterm infants.

PPHN results in impaired oxygenation, right ventricular failure, and
pulmonary-to-systemic shunting. In the premature infant, where the
pulmonary vasculature is either maladapted, maldeveloped, or under-
developed, the mechanisms are similar, and the pulmonary

hypertension is usually secondary to pulmonary vascular immaturity.
The incidence of acute PH in preterm infants is not clearly defined, but
its prevalence could be higher than in term infants, as the lung paren-
chymal disease is more common because of immaturity of the lung [4].
Late-onset pulmonary hypertension, on the other hand, results from
maldevelopment of the pulmonary circulation and is seen with severe
bronchopulmonary dysplasia (BPD). The prevalence of PH in infants
with severe BPD is under recognised with higher mortality compared to
those without BPD [5].

NPE or bedside/point of care functional echocardiography (fECHO)
has gained recent global interest. It has become an integral part of
neonatal practice in many centers [6,7]. Guidance on assessment and
management of PH by NPE has been published [8]. When there is a
clinical suspicion of PPHN and structural heart disease has been ruled
out, fECHO assessment is recommended. NPE is an important tool for
confirming the diagnosis and grading of PPHN, objective selection of
specific therapies, and titrating and monitoring response to treatment.
Specific protocols are available for assessing PH related to broncho-
pulmonary dysplasia [9,10], late onset sepsis [11], and congenital dia-
phragmatic hernia [12,13]. The aim of this article is to provide guidance
to neonatologists undertaking fECHO examinations of newborn infants
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ABSTRACT

Importance Diabetic ketoacidosis (DKA) is a serious
complication of type 1 diabetes mellitus, which may lead
to significant morbidity and mortality.

Objectives To compare the safety and efficacy of
liberalised versus conservative intravenous fluid regimens
in the management of DKA in children.

Data source and study selection Databases from
inception to January 2022: MEDLINE, EMBASE, CINAHL
and the Cochrane Central Register of Controlled Trials
were included. Only randomised controlled trials (RCTs)
that included children aged under 18 years were
assessed. Two reviewers performed data assessment and
extraction.

Data extraction and synthesis Three studies out of
1536 citations were included.

Main outcomes The time to the recovery from the
DKA,; the frequency of paeditric intensive care unit (PICU)
admissions; development of brain oedema; reduction

in Glasgow Coma Scale (GCS); development of acute
kidney injury and all-cause mortality.

Results We included three RCTs (n=1457). No evidence
of difference was noted in the GCS reduction (risk ratio
(RR)=0.77, 95% Cl 0.44 to 1.36) or development of
brain oedema (RR=0.50, 95% CI 0.15 to 1.68). The time
to recovery from DKA was longer in the conservative
group (mean difference=1.42, 95% Cl 0.28 to 2.56).
Time to hospital discharge, adverse or serious adverse
events were comparable in the two studied groups.
Conclusion There is no evidence from this meta-
analysis that rate of fluid administration has any effect
on adverse neurological and other outcomes or length of
hospital stay.

INTRODUCTION

Diabetic ketoacidosis (DKA) is the leading cause
of morbidity and mortality in children and adoles-
cents with type 1 diabetes mellitus (DM)." It is a
complicated metabolic state, hallmarked by dehy-
dration, hyperglycaemia, hyperosmolarity, acidosis
and significant electrolyte disturbances.” Between
15% and 67% of children newly diagnosed with
type 1 DM present in DKA.> The biochemical
criteria for the diagnosis of DKA are well defined.”
The severity of DKA is classified as mild (venous
pH <7.30), moderate (pH <7.2) or severe (pH
<7.1).> The mortality associated with DKA is
related to the occurrence of cerebral oedema,
only a minority of deaths in DKA are attributed to
other causes. Cerebral injury occurs in 0.3%-0.9%

, Khalid Mudawi, Ahmed Shamekh, Ayodeji Kadri, Colin Powell,

WHAT IS ALREADY KNOWN ON THIS TOPIC

= Intravenous fluid and insulin infusions remain
the main treatment of diabetic ketoacidosis
(DKA). There is no universal agreement on
which intravenous fluid regimens should be
used (liberalised or conservative).

WHAT THIS STUDY ADDS

= This review showed that liberalised intravenous
fluid is comparable with conservative
intravenous fluid administration for
management of DKA.

= There is a suggestion that time to recovery from
DKA may be slightly longer with conservative
intravenous fluid management.

cause of cerebral oedema, its pathogenesis is not
completely understood and controversy continues
regarding the association between the rate of intra-
venous fluid or sodium administration used in the
treatment of DKA and the development of cerebral
oedema.” !

The aim of this systematic review was to assess
the safety and efficacy of liberalised versus conser-
vative intravenous fluid regimens in treatment of
DKA in children. The fluid volume rates are classi-
fied according to the main papers identified in this
systematic review as liberalised (fast) or conserva-
tive (slow), and the exact details are in table 1.

MATERIALS AND METHODS

Study selection and search study

We searched the following databases from incep-
tion to 19 January 2022: MEDLINE, EMBASE,
CINAHL and the Cochrane Central Register of
Controlled Trials. We inspected reference lists from
retrieved articles to identify any additional cita-
tions that may have been missed by the electronic
searches. Moreover, we searched unpublished
ongoing clinical trials on the following websites:
www.clinicaltrials.gov and www.controlled-trials.
com.

Search strategy
We included terms for population, interventions

and outcomes in our search strategy. Search terms
used: diabetic ketoacidosis OR [DKA] AND [fluids

Arch Dis Child of children with DKA and has a mortality rate of OR intravenous fluids OR rehydration] AND [chil-
2022,107:1023-1028. 219%-24%.°" Despite many efforts to identify the  dren or paediatric].
BMJ Hamud AA, et al. Arch Dis Child 2022;107:1023-1028. doi: 10.1136/archdischild-2022-324042 RCPCH 1023
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A Conceptual Framework for Fetus Head
Analysis Based on Ultrasound Images

Mahmood ALZUBAIDI?, Marco AGUS?, Uzair SHAH?, Michel MAKHLOUEF®,
Khalid ALYAFEI®, Ali ZAIDI® and Mowafa HOUSEH?!
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bSidra Medical and Research Center, Sidra Medicine, Member of Qatar Foundation,
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Abstract. Ultrasound images are the most used imaging methodologies in obstetrics
to monitor the growth of a fetus during the gestation period. In particular, the
obstetrician uses fetus head images to monitor the growth state and identity essential
features such as Gestational age (GA), estimated fetus weight (EFW), and brain
anatomical structures. However, this work requires an expert obstetrician, and it is
time-consuming and costly. Therefore, we proposed an automatic framework by
adopting a hybrid approach that combines three components i) automatic
segmentation to segment the region of interest (ROI) in the fetus head, ii)
measurement extraction to measure the segmented ROI, and iii) anomaly and
features detection to predict fetus GA, EFW, and abnormality status.

Keywords. Image segmentation, fetus head, Gestational age, Estimated fetus weight,
fetus abnormality, Ultrasound

1. Introduction

Ultrasonic imaging, abbreviated as ultrasound, is extensively used in clinical assessment
because it does not use ionizing radiation and is less expensive than computed
tomography (CT) and magnetic resonance imaging (MRI), respectively [1]. During
pregnancy, women typically have one to three ultrasounds; however, if the woman is
pregnant with twins, ultrasounds may be required more regularly [2].Ultrasound is used
in a variety of prenatal diagnostic situations, including confirming pregnancy and fetus
position, calculating the gestational age of the fetus, verifying the number of fetuses,
examining fetus development, determining the amount of placenta and amniotic fluid,
identifying congenital disabilities, and investigating complications, among others [3].
When ultrasonography is used routinely throughout early pregnancy, it results in earlier
detection of issues and improved management of pregnancy difficulties, as opposed to
depending on clinical signs such as bleeding during early pregnancy [4].

Many clinical ultrasonography diagnostics necessitate the use of anatomical
structure measurements that are clear and reliable. These measurements are essential to
monitoring fetus growth patterns during pregnancy. [5]. For instance, Crown-rump
length (CRL), HC (head circumference), and biparietal diameter (BPD) are required to
estimate fetus gestational age (GA) [6]. Further, abdominal circumference (AC), Femur

1 Corresponding Author, Mowafa Househ, College of Science and Engineering, Hamad Bin Khalifa
University, Doha, Qatar; E-mail: mhouseh@hbku.edu.qa.
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Abstract: Obesity is considered as an important risk factor for the onset of asthma and plays a key
role in enhancing the disease’s severity. Obese asthmatic individuals represent a distinct phenotype
of asthma that is associated with additional symptoms, more severe exacerbation, decreased response
to standard medication, and poor quality of life. Obesity impairs the function of the lung airway in
asthmatic individuals, leading to increased inflammation and severe remodeling of the bronchus;
however, the molecular events that trigger such changes are not completely understood. In this
manuscript, we review the current findings from studies that focused on understanding the role of
obesity in modulating the functions of airway cells, including lung immune cells, epithelial cells,
smooth muscle cells, and fibroblasts, leading to airway inflammation and remodeling. Finally, the
review sheds light on the current knowledge of different therapeutic approaches for treating obese
asthmatic individuals. Given the fact that the prevalence of asthma and obesity has been increasing
rapidly in recent years, it is necessary to understand the molecular mechanisms that play a role in the
disease pathophysiology of obese asthmatic individuals for developing novel therapies.

Keywords: obesity; asthma; inflammation; airway remodeling; airway epithelial cells; airway smooth
muscle cells; lung fibroblasts

1. Introduction

Asthma is a major non-communicable disease that affects both the pediatric and adult
populations worldwide. Asthma’s prevalence has been increasing significantly worldwide
in recent years. A global study recently reported that approximately 300 million people
are affected by asthma worldwide, and around 1000 people die from asthma every day [1].
Clinically, asthma is considered as a chronic lung disease associated with airway limita-
tion due to a combination of pathophysiological events, including hypersensitivity, the
inflammation and remodeling of the airway, and hypersecretion of the mucus leading to
reduced airway function [2]. Obesity is considered as a major health problem. Extensive
epidemiological studies have established a strong link between asthma and obesity, and
indicated that obesity can serve as a major predisposing factor for asthma onset in children
and adults (Table 1), [3-6]. A meta-analysis using different prospective pediatric cohort
studies discovered a dose-response association between asthma and body weight, and
revealed that overweightness and obesity increase the asthma risk by 20% and two-fold, re-
spectively, in children [7]. As compared with all other asthma phenotypes, obese asthmatic
patients are associated with additional symptoms, poor disease control, a higher rate of
exacerbation, attenuated response to corticosteroid treatment, and reduced quality of life.
Furthermore, most of the asthmatic patients that fall under the difficult-to-treat category
are found to be obese [8,9].

Life 2022, 12, 948. https:/ /doi.org/10.3390/1ife12070948
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Abstract

Objectives: The study aimed to evaluate the impact of ante-
natal exposure of magnesium sulfate (MgSO,) on short- and
long-term outcomes in preterm neonates born less than 32
weeks gestation. Methods: Single-center retrospective co-
hort study of 229 neonates born between 24 and 32 weeks
gestation was conducted from January 2018 through De-
cember 2018 in a level lll neonatal care unit in Kuwait. Ante-
natal MgSO, exposure was collected from the medical re-
cords, and the indication was for neuroprotection effect.
Brain MRI was done on 212 neonates (median gestational
age 36 weeks), and brain injury was assessed using the Mill-
er's score. Neurodevelopmental outcome was assessed by
Bayley-lll scales of infant development at 36 months correct-
ed age (N =146). The association of exposure to MgSO4 with
brain injury and neurodevelopmental outcomes was exam-
ined using multivariable regression analysis adjusting for
gestational age at MRI and variables with p value <0.05 on

univariate analysis. Results: Among the 229 neonates, 47 re-
ceived antenatal MgSQO,. There were no differences between
the groups in gestational age and birth weight. MgSO, ex-
posure was not associated with an increased risk of necrotiz-
ing enterocolitis, chronic lung disease, retinopathy of pre-
maturity, and mortality. The incidence of cerebellar hemor-
rhage was significantly less in the MgSO,4 group (0% vs. 16%,
p value = 0.002). Neonates who received MgSO,4 had lower
risks of grade 3-4 intraventricular hemorrhage (IVH) adjust-
ed OR0.248 (95% Cl: 0.092, 0.66), p = 0.006; moderate-severe
white matter injury (WMI) adjusted odd ratio 0.208 (95% Cl:
0.044, 0.96), p = 0.046; and grade 3-4 IVH and/or moderate-
severe WMI adjusted OR 0.23 (95% Cl: 0.06, 0.84), p = 0.027.
Neurodevelopmental assessment at 36 months corrected
age showed better motor (adjusted beta coefficient 1.08
[95% Cl: 0.099, 2.06]; p = 0.031) and cognitive composite
scores (adjusted beta coefficient 1.29 [95% Cl: 0.36, 2.22]; p
= 0.007) in the MgSQO,4 group. Conclusion: Antenatal expo-
sure to MgSO, in preterm neonates less than 32 weeks was
independently associated with lower risks of brain injury and
better motor and cognitive outcomes.

© 2022 The Author(s).
Published by S. Karger AG, Basel

Karger@karger.com © 2022 The Author(s).
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Landscape of childhood epilepsies — A multi-ethnic population-based study
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ARTICLE INFO ABSTRACT

Keywords: Objective: To describe the clinical features of childhood epilepsy in Qatar.
Pediatric epilepsy Methods: A retrospective cross-sectional chart review analysis was conducted at the only tertiary pediatric
Sa_t?r hospital in Qatar in 1422 patients with epilepsy followed between November 2016 and October 2019.

tiology

Results: 55% (781) were males and 70% were non-Qatari. Age of epilepsy onset was in the neonatal period in 9%
(114/1207 patients). In the non-neonatal cohort, mean age of onset was 4 yrs 9mos ( + 1.4mos). Focal epilepsy
was the predominant epilepsy type in 45% (594/1314 patients) versus generalized epilepsy in 37% and com-
bined focal/generalized epilepsy in 12%. Etiology was unknown in most children (782/1363, 57%) whereas
structural and genetic causes represented 23% and 11% of cases respectively. No differences in epilepsy type and
etiology were found between different ethnic groups. Children with genetic or structural epilepsies had an earlier
epilepsy onset compared to those with unknown etiologies. At the last follow up, only 36% of patients were
seizure-free and 12% (170/1422) had a history of status epilepticus. Medically refractory epilepsy was found in
37% (527/1407) of patients, with the most common etiologies being unknown (36%) and structural (37%).
Neurodevelopmental co-morbidities were present in most patients (62%), with global developmental delay
(47%) and learning/school difficulties (22%) being the most prevalent. 94% of patients with somatic co-
morbidities had concomitant neurodevelopmental co-morbidities. Risk factors associated with an increased
risk of co-morbidities and intractable epilepsy included early age of epilepsy onset (< 2 years of age); etiology;
antenatal risk factors; history of previous central nervous system infection; history of status epilepticus and a
family history of consanguinity and epilepsy.

Significance: This large multi-ethnic population-based study confirms that the prevalence, incidence and clinical
features of epilepsy in Qatar is in accordance with other epidemiologic studies and highlights risk factors for the
development of co-morbidities and medically-intractable epilepsy.

Risk factors

1. Introduction

Epilepsy is a common pediatric neurologic condition, defined as “a
disorder of the brain characterized by an enduring predisposition to
generate epileptic seizures, and by the neurobiologic, cognitive, psy-
chological, and social consequences of this condition” (Fisher et al.,
2005). Most patients with epilepsy begin to manifest with seizures in
childhood, with the worldwide incidence estimated at 41-187,/100,000
(Camfield and Camfield, 2015; Shinnar and Pellock, 2002). Causes of
epilepsy in children are diverse and vary from acquired brain injury
(perinatal asphyxia, trauma, infections, stroke, brain tumors) to
inherited etiologies (brain malformations, neurogenetic syndromes,
channelopathies). In a considerable proportion of patients however, the

* Correspondence to: Sidra Medicine, Doha, Qatar.
E-mail address: rbenini@sidra.org (R. Benini).

https://doi.org/10.1016/j.eplepsyres.2022.106936

cause of the epilepsy remains unknown (Camfield and Camfield, 2015;
Wirrell et al., 2011).

Various epidemiologic studies have demonstrated that in many
cases, the prognosis in childhood epilepsies is good, with up to 70-80%
of children having their seizures well controlled with antiseizure med-
ications (ASMs) and eventually attaining remission (Berg and Shinnar,
1994; Geerts et al., 2010). Despite this, up to 30% of children with
childhood epilepsies have a more severe course characterized by
medically intractable seizures and significant medical and psychosocial
co-morbidities leading to a diminished quality of life (Ferro, 2014).

Behavioral and neurocognitive deficits are among the most impor-
tant co-morbidities and are seen in up to 35-50% of children with epi-
lepsy, with rates higher than 50% in children with intractable epilepsy

Received 30 January 2022; Received in revised form 8 April 2022; Accepted 23 April 2022
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ABSTRACT

BACKGROUND

The protection conferred by natural immunity, vaccination, and both against symp-
tomatic severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection
with the BA.1 or BA.2 sublineages of the omicron (B.1.1.529) variant is unclear.

METHODS

We conducted a national, matched, test-negative, case—control study in Qatar from
December 23, 2021, through February 21, 2022, to evaluate the effectiveness of vac-
cination with BNT162b2 (Pfizer-BioNTech) or mRNA-1273 (Moderna), natural im-
munity due to previous infection with variants other than omicron, and hybrid im-
munity (previous infection and vaccination) against symptomatic omicron infection
and against severe, critical, or fatal coronavirus disease 2019 (Covid-19).

RESULTS
The effectiveness of previous infection alone against symptomatic BA.2 infection
was 46.1% (95% confidence interval [CI], 39.5 to 51.9). The effectiveness of vac-
cination with two doses of BNT162b2 and no previous infection was negligible
(-1.1%; 95% CI, 7.1 to 4.6), but nearly all persons had received their second dose
more than 6 months earlier. The effectiveness of three doses of BNT162b2 and no
previous infection was 52.2% (95% CI, 48.1 to 55.9). The effectiveness of previous
infection and two doses of BNT162b2 was 55.1% (95% CI, 50.9 to 58.9), and the
effectiveness of previous infection and three doses of BNT162b2 was 77.3% (95% CI,
72.4 to 81.4). Previous infection alone, BNT162b2 vaccination alone, and hybrid
immunity all showed strong effectiveness (>70%) against severe, critical, or fatal
Covid-19 due to BA.2 infection. Similar results were observed in analyses of effective-
ness against BA.1 infection and of vaccination with mRNA-1273.

CONCLUSIONS
No discernable differences in protection against symptomatic BA.1 and BA.2 infec-
tion were seen with previous infection, vaccination, and hybrid immunity. Vaccina-
tion enhanced protection among persons who had had a previous infection. Hybrid
immunity resulting from previous infection and recent booster vaccination conferred
the strongest protection. (Funded by Weill Cornell Medicine—Qatar and others.)
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Background Understanding the disease severity associated with the Omicron
variant of the SARS-CoV-2 virus is important in determining appropriate man-
agement strategies at the individual and population levels. We determined the
severity of SARS-CoV-2 infection in persons infected with the Omicron vs the
Delta variant.

Methods We identified individuals with SARS-CoV-2 infection with Delta and
propensity-score matched controls with Omicron variant infection from the Na-
tional COVID-19 Database in Qatar. We excluded temporary visitors to Qatar,
those with a prior documented infection, those <18 years old, and those with
<14 days of follow up after the index test positive date. We determined the rates
of admission to the hospital, admission to intensive care unit, mechanical venti-
lation, or death among those infected with the Delta or Omicron variants.

Results Among 9763 cases infected with the Delta variant and 11310 cases in-
fected with the Omicron variant, we identified 3926 propensity-score matched
pairs. Among 3926 Delta infected, 3259 (83.0%) had mild, 633 (16.1%) had
moderate and 34 (0.9%) had severe/critical disease. Among 3926 Omicron in-
fected, 3866 (98.5%) had mild, 59 (1.5%) had moderate, and only 1 had severe/
critical disease (overall P<0.001). Factors associated with less moderate or se-
vere/critical disease included infection with Omicron variant (aOR=0.06; confi-
dence interval (CI)=0.05-0.09) and vaccination including a booster (aOR=0.30;
95% C1=0.09-0.99).

Conclusions Omicron variant infection is associated with significantly lower se-
verity of disease compared with the Delta variant. Vaccination continues to offer
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Building 324, HBK Medical City

Hamad Medical Corporation
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¢ strong protection against severe/critical disease.

The SARS-CoV-2 pandemic has rapidly evolved over time with new viral strains ap-
pearing at regular and frequent intervals. The new strains which are associated with
significant changes in the behavior of the virus, and/or its effect on the host have
been termed “variants of concern” (VOC) and labeled with the Greek alphabets se-
quentially by the World Health Organization. The Omicron variant is the most re-
cent VOC, which was first identified in South Africa in November 2021, but rapid-
ly spread across the globe and is now the predominant circulating variant in most
countries [1-3]. Most Omicron variant infections occur in previously vaccinated per-
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Abstract

Background

Type 1 diabetes is the most common type of diabetes mellitus (DM) in children. It can be
sporadic in onset or cluster in families, which comprises parent-offspring and sib-pair sub-
groups. The risk of developing DM in first-degree relatives of affected individuals is 8—15
fold higher. There is limited data about familial DM from the Gulf region. This study aims to
describe the clinical, biochemical and genetic characteristics of sib-pair familial type 1 diabe-
tes in Qatar.

Methods

Every child with DM following up at Sidra Medicine was recruited. Data was collected
regarding clinical features, family history, type 1 diabetes autoantibodies and whole genome
sequencing was performed. Genetic analysis for MODY genes and HLA association analy-
sis was conducted.

Results

44 families with sib-pair familial diabetes were identified. Of these, 2 families had 4 affected
siblings and 5 families had 3 affected siblings. The majority are of Qatari ethnicity and the
most common autoantibody was GAD65. The most common age of onset in the proband
was 5-9 years while it was 10—14 years in subsequent siblings. The occurrence of DKA &
HbA1c levels were lower in the second affected sibling. No relevant MODY gene variants
were found. HLA analysis found 15 variants in at least 50% of the subjects. Most common
were HLA-F*01*01*01G, HLA- DPA1*01*03*01G, HLA- DRB3*02*02*01G, HLA-
E*01*01*01G & DRB4*03*01N.

Conclusions

The prevalence of sib-pair diabetes is 3.64%. The second affected siblings were older.
MODY is unlikely and Class | and Il HLA genes was present in sib-pair diabetes.

PLOS ONE | https://doi.org/10.1371/journal.pone.0271182  July 8, 2022
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Abstract

Background

The increasing number of aerobiological stations empower comparative studies to deter-
mine the relationship between pollen concentrations in different localities and the appropri-
ate distance, which should be established between sampling stations. In Qatar, this is
basically the first aerobiological study for a continuous monitoring interval.

Objectives

The study aimed to assess the abundance and seasonality of the most prevalent pollen
types, plus identify potential differences between two sites within the country.

Methods

Airborne pollen data were collected during 2017-2020 by using Hirst-type volumetric sam-
plers in Doha capital city and Al Khor city in Qatar, placed 50 km apart.

Results

Higher total pollen indexes were recorded in the Al Khor station (2931 pollen * day/m®) com-
pared to the Doha station (1618 pollen * day/m®). Comparing the pollen spectrum between
the sampling stations revealed that ten pollen types were found in common. Amaranthaceae
and Poaceae airborne pollen constituted 73.5% and 70.9% of the total amount of pollen
detected at the samplers of Al Khor station and Doha station. In both sampling sites, a very
pronounced seasonality was shown; August—October appeared as the period with the most
intense incidence of atmospheric herbaceous pollen, with 71% and 51% of the annual total
counts in Al Khor and Doha stations, respectively. August (Al Khor, 21%; Doha, 9%), Sep-
tember (Al Khor, 33%; Doha, 26%), October (Al Khor, 17%; Doha, 16%) were the months in
which the herbs pollen concentrations were highest.

PLOS ONE | https://doi.org/10.1371/journal.pone.0270975  July 13, 2022
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ABSTRACT

Background

This is the second update of previously published reviews in the Cochrane Library (2015, first update 2017). Interleukin-5 (IL-5) is the
main cytokine involved in the proliferation, maturation, activation and survival of eosinophils, which cause airway inflammation and are a
classic feature of asthma. Studies of monoclonal antibodies targeting IL-5 or its receptor (IL-5R) suggest they reduce asthma exacerbations,
improve health-related quality of life (HRQoL) and lung function in appropriately selected patients, justifying their inclusion in the latest
guidelines.

Objectives

To compare the effects of therapies targeting IL-5 signalling (anti-IL-5 or anti-IL-5Ra) with placebo on exacerbations, health-related quality-
of-life (HRQoL) measures and lung function in adults and children with chronic asthma, and specifically in those with eosinophilic asthma
refractory to existing treatments.

Search methods

We searched CENTRAL, MEDLINE, Embase, and two trials registers, manufacturers' websites, and reference lists of included studies. The
most recent search was 7 February 2022.

Selection criteria

We included randomised controlled trials comparing mepolizumab, reslizumab and benralizumab versus placebo in adults and children
with asthma.

Data collection and analysis

Two review authors independently extracted data and analysed outcomes using a random-effects model. We used standard methods
expected by Cochrane.

Main results

Seventeen studies on about 7600 participants met the inclusion criteria. Six used mepolizumab, five used reslizumab, and six used
benralizumab. One study using benralizumab was terminated early due to sponsor decision and contributed no data. The studies were
predominantly on people with severe eosinophilic asthma, which was similarly but variably defined. One was in children aged 6 to 17
years; nine others included children over 12 years but did not report results by age group separately. We deemed the overall risk of bias
to be low, with all studies contributing data of robust methodology. We considered the certainty of the evidence for all comparisons to
be high overall using the GRADE scheme, except for intravenous (IV) mepolizumab and subcutaneous (SC) reslizumab because these are
not currently licensed delivery routes.

Anti-IL-5 therapies for asthma (Review) 1
Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.
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OBJECTIVES: This study was conducted in Qatar to explore beliefs and attitudes among mothers towards coronavirus disease
2019 (COVID-19) vaccination for their children and to understand major factors influencing vaccine hesitancy among these
mothers.

METHODS: A population-based, online cross-sectional survey was conducted between 15 October and 15 November 2020. A
composite questionnaire incorporating a validated vaccine hesitancy tool was developed and administered in both English and
Arabic. Approval was obtained from the local ethics committee. Participation was voluntary and offered to all adult residents of
Qatar through an online link available on social media platforms and local news portals. Only adult respondents who self-iden-
tified as mothers were included in the present study. No personal identifying data were collected.

RESULTS: Of the mothers surveyed, 29.4% exhibited COVID-19 vaccine hesitancy regarding their children. This exceeded
these mothers’ rate of personal vaccine hesitancy (27.5%). Hesitancy rates varied significantly with ethnicity, with the highest
among Qatari mothers (51.3%). Intention to vaccinate children did not differ significantly between mothers who accepted the
vaccine for themselves and those who did not. Overall, the main reported concerns related to long-term vaccine safety. To a sig-
nificant extent, mothers relied most on self-directed research on vaccine safety for decision-making.

CONCLUSIONS: The rate of maternal COVID-19 vaccine hesitancy exceeded both those mothers’ rate of personal vaccine
hesitancy and the hesitancy rate in the general population. The intention to vaccinate children was independent of maternal
vaccination history. Factors influencing maternal vaccine hesitancy differ from those influencing personal hesitancy and re-
quire an informed public health response.

KEY WORDS: COVID-19, Vaccination hesitancy, Vaccination refusal, Qatar
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The coronavirus disease 2019 (COVID-19) pandemic has brought
the world to its knees, and vaccines are crucial in delivering us
from this health catastrophe. Pandemics can be controlled through
herd immunity, and the safest way to attain herd immunity is
through vaccination [1].

To achieve herd immunity, a large proportion of the population
must be immunised. The populations of many countries have high
proportions of children under 18 years old, meaning that children
must be vaccinated to achieve the immunisation levels required
for herd immunity [2]. Moreover, highly exposed and vulnerable
groups can be targeted via immunisation, making vaccines a more
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SUMMARY

Several reviews have been conducted regarding artificial intelligence (Al) tech-
niques to improve pregnancy outcomes. But they are not focusing on ultrasound
images. This survey aims to explore how Al can assist with fetal growth moni-
toring via ultrasound image. We reported our findings using the guidelines for
PRISMA. We conducted a comprehensive search of eight bibliographic data-
bases. Out of 1269 studies 107 are included. We found that 2D ultrasound images
were more popular (88) than 3D and 4D ultrasound images (19). Classification is
the most used method (42), followed by segmentation (31), classification inte-
grated with segmentation (16) and other miscellaneous methods such as ob-
ject-detection, regression, and reinforcement learning (18). The most common
areas that gained traction within the pregnancy domain were the fetus head
(43), fetus body (31), fetus heart (13), fetus abdomen (10), and the fetus face
(10). This survey will promote the development of improved Al models for fetal
clinical applications.

INTRODUCTION
Background

Avrtificial intelligence (Al) is a broad discipline that aims to replicate the inherent intelligence shown by peo-
ple via artificial methods (Hassabis et al., 2017). Recently, Al techniques have been widely utilized in the
medical sector (Miller and Brown, 2018). Historically, Al techniques were standalone systems with no direct
link to medical imaging. With the development of new technology, the idea of ‘joint decision-making’ be-
tween people and Al offers the potential of boosting high performance in the area of medical imaging (Sa-
vadjiev et al., 2019).

In computer science, machine learning (ML), deep learning (DL), artificial neural network (ANN) and rein-
forcement learning (RL) are subset techniques of Al that are used to perform different tasks on medical im-
ages such as classification, segmentation, object identification, and regression (Fatima and Pasha, 2017;
Kim et al., 2019b; Shahid et al., 2019). Diagnosis using computer-aided detection (CAD) has moved toward
becoming Al automated process in the medical images (Castiglioni et al., 2021), which include most of the
medical imaging data such as X-ray radiography, fluoroscopy, MRI, medical ultrasonography or ultrasound,
endoscopy, elastography, tactile imaging, and thermography (Alzubaidi et al., 2021a, 2021b; Fujita, 2020).
However, digitized medical images come with a plethora of new information, possibilities, and challenges.
Therefore, Al techniques are able to address some of these challenges by showing impressive accuracy and
sensitivity in identifying imaging abnormalities. These techniques promise to enhance tissue-based detec-
tion and characterization with the potential to improve diagnoses of diseases (Tang, 2020).

At present, the use of Al techniques in medical images has been discussed in depth across many medical
disciplines, including identifying cardiovascular abnormalities, detecting fractures and other musculoskel-
etal injuries, aiding in diagnosing neurological diseases, reducing thoracic complications and conditions,
screening for common cancers, and many other prognoses and diagnosis tasks (Castiglioni et al., 2021;
Cheikh et al., 2020; Deo, 2015; Handelman et al., 2018; Miotto et al., 2017). Furthermore, Al techniques
have shown the ability to provide promising findings when utilizing prenatal medical images, such as
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Abstract

Paediatric early warning systems (PEWS) to reduce in-hospital mortality have been a laudable
endeavour. Evaluation of their impact has rarely examined the internal validity of the components of
PEWS in achieving desired cutcomes. We highlight the assumptions made regarding the mode of
action of PEWS and, as PEWS become more commonplace, this paper asks whether we really
understand their function, process and cutcome.

Keywords: child health services; emergency service, hospital; health services research; mortality;
paediatrics.
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Introduction: |dentifying key anatomical features of the hypospadiac penis is crucial to
better understanding this pathology and guiding surgical reconstruction plans, thereby
achieving superior functional and cosmetic outcomes.

Objective: To Assess the feasibility and precision of penile ultrasonography (PUG) in
determining key structural features for hypospadias cases (including distal extent of the
spongiosal component of the urethral plate, to elucidate the healing process following
tubularised incised-plate urethroplasty).

Patients and Methods: Twenty-five children with hypospadias were assessed using
PUG prior to surgical repair and then again under general anesthesia. Preoperative
images were acquired using ultrasonography in sagittal and transverse planes,
then later compared with anatomical findings obtained during surgical repair of
urethral hypoplasia.

Results: Median patient age was 1.2 years (range 0.5-12) and hypospadias types
included coronal 17/25 (68%), mid-penile 5/25 (20%), and proximal penile 3/25
(12%). Distinct layers of the corpus spongiosa and mucosal layer, Buck fascia, tunica
albuginea, glans, corpora cavernosa, and penile skin were delineated so that their
spatial inter-relationship could be assessed. Distal extent of the spongiosal component
of the urethral plate was determined by the mid-glans B-B line. The extent of
urethral hypoplasia identified by PUG was relatively similar to measurements obtained
intraocperatively.

Conclusion: PUG is a feasible and accurate approach to evaluating penile configuration
in children with hypospadias. Distal extent of the spongiosal component of the urethral
plate was accurately determined, hence PUG could potentially be used to improve
surgical planning and appraisal of current repair procedures.

Keywords: hypospadias, ultrasound, evaluation, urethral hypoplasia, penile anatomical disorders

INTRODUCTION

Hypospadias is a common malformation of the penis in which abortive development of the ventral
axis and corpus spongiosum leads to a range of short- and long-term effects (1-3). Delineating
the anatomy of hypospadias is critical to better understanding this pathology. New techniques
that can accurately detect and define structural features of hypospadias will help surgeons to
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A diagnostic classifier for gene expression-based

identification of early Lyme disease
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Abstract

Background Lyme disease is a tick-borne illness that causes an estimated 476,000 infec-
tions annually in the United States. New diagnostic tests are urgently needed, as existing
antibody-based assays lack sufficient sensitivity and specificity.

Methods Here we perform transcriptome profiling by RNA sequencing (RNA-Seq), targeted
RNA-Seq, and/or machine learning-based classification of 263 peripheral blood mononuclear
cell samples from 218 subjects, including 94 early Lyme disease patients, 48 uninfected
control subjects, and 57 patients with other infections (influenza, bacteremia, or tubercu-
losis). Differentially expressed genes among the 25,278 in the reference database are
selected based on >1.5-fold change, <0.05 p value, and <0.001 false-discovery rate cutoffs.
After gene selection using a k-nearest neighbor algorithm, the comparative performance of
ten different classifier models is evaluated using machine learning.

Results We identify a 31-gene Lyme disease classifier (LDC) panel that can discriminate
between early Lyme patients and controls, with 23 genes (74.2%) that have previously been
described in association with clinical investigations of Lyme disease patients or in vitro cell
culture and rodent studies of Borrelia burgdorferi infection. Evaluation of the LDC using an
independent test set of samples from 63 subjects yields an overall sensitivity of 90.0%,
specificity of 100%, and accuracy of 95.2%. The LDC test is positive in 85.7% of seronegative
patients and found to persist for >3 weeks in 9 of 12 (75%) patients.

Conclusions These results highlight the potential clinical utility of a gene expression clas-
sifier for diagnosis of early Lyme disease, including in patients negative by conventional
serologic testing.

4 Muhammad Morshed®, Mark J. Soloskiz, John Aucott? &

Plain language summary

Lyme disease is a bacterial infection
spread by ticks and there are nearly
half a million cases a year in the
United States. However, the disease
is difficult to diagnose and existing
laboratory tests have limited accu-
racy. Here, we develop a new genetic
test, described as a Lyme disease
classifier (LDC), for diagnosing early
Lyme disease from blood samples by
assessing the patient’'s response to
the infection. We find that the LDC
can identify early Lyme disease
patients  (those presenting with
symptoms within weeks of a tick
bite) accurately, even before stan-
dard laboratory tests turn positive. In
the future, the LDC may be clinically
useful as a test for Lyme disease to
diagnose patients
course of their illness, thus guiding

earlier in the

more timely and effective treatment
for the infection.
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Management of neuropathic
bladder secondary to spina
bifida: Twenty years’ experience
with a conservative approach
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3Sidra Medicine, Doha, Qatar

Introduction: Treatment of neuropathic bladder secondary to spina bifida
is an ongoing challenge. Although different management strategies and
protocols are available in the literature, reliance on expert opinion remains
fundamental. A conservative approach can be utilized, but patients must be
closely monitored throughout the management process. The objective of this
study was to review the management and outcomes of neuropathic bladder
in spina bifida by appraising long-term bladder and renal function in patients
treated at a medical center utilizing a conservative management style.

Methods: This is a single-center retrospective review of urology care for
all spina bifida patients 5-19 years of age with a neuropathic bladder who
attended follow-ups between April 2000 and April 2020. Only patients with
more than 5 years of follow-up were included. Renal functions, continence
and results of invasive video urodynamics (IUD) and any surgical interventions
were recorded.

Results: Seventy-one patients (mean age = 10.5 years) were identified
after exclusions. Bladder compliance between first and last IUDs increased
significantly (p = 0.0056). Anticholinergic treatment was started at the first
outpatient appointment. Intravesical botulinum toxin injection was the second
line treatment in ten patients. 94% of patients had an end fill pressure below
40cm H»O in their last IUD. 82% were socially continent (dry or occasional
damp patches) with or without catheterisations at the age of 11.5 years. One
patient in the cohort had bladder augmentation.

Conclusion: The optimal management of neuropathic bladder secondary to
spina bifida remains controversial. Bladder and renal functional outcomes can
be improved with close monitoring and less invasive management.

spina bifida, neuropathic bladder, urodynamics, intermittent catheterisation,

conservative, management
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Summary

Background

The management of poorly functioning kidneys (PFK)
associated with ureteropelvic junction obstruction
(UPJO) is controversial. There is contradictory in-
formation about how to best manage these cases:
pyeloplasty or nephrectomy?

Objective

To systematically summarize the available evidence
concerning the effects of pyeloplasty on the differ-
ential renal function of PFK in children with unilat-
eral UPJO, highlighting the ongoing challenges in
their definition, management, and long-term follow-
up. In addition, we aim to verify potential predictors
of renal functional recoverability that could help
clinicians choose candidates for pyeloplasty.

Methods

We searched several databases including PubMed,
Embase, and Cochrane Library CENTRAL until August
20, 2021, according to the PRISMA guidelines. The
following concepts were searched: pediatric, ure-
teropelvic junction obstruction, UPJO, pyeloplasty,
recovery, split renal function, and differential renal
function. We enrolled studies where the PFK was
defined as preoperative differential renal function

Introduction

Ureteropelvic junction obstruction (UPJO) is
the most common form of upper urinary tract
obstruction in children, with a reported inci-
dence of 1:500 to 1:1250 live births [1]. Surgical
intervention is indicated mainly when there is a
progressive dilatation of the pelvis, deteriora-
tion of renal function, infection, significant

https://doi.org/10.1016/j.jpurol.2022.07.009
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(DRF) <30% by renal scintigraphy. Potential pre-
dictors of renal functional recoverability were
assessed and compared among studies. The quality
of the included studies was evaluated using a
modified version of the Newcastle—Ottawa scale
(NOS).

Results

1499 citations perceived as relevant to screening
were retrieved. After screening, 20 studies were
included, comprising a total of 625 cases. The
number of patients in each study varied between 5
and 84, while the average post-surgical follow-up
duration ranged between 3 months and 180 months.
The most significant preoperative predictive factor
for postoperative functional recoverability was the
baseline DRF, especially when antenatally diag-
nosed. The quality was considered average in a sig-
nificant portion of included studies.

Conclusion

A significant proportion of PFK showed an increase of
DRF post-pyeloplasty. However, no consistent pre-
dictive factors for functional recoverability have yet
been determined apart from preoperative DRF. Until
further evidence appears, pyeloplasty should be
considered a valid option in the armamentarium of
UPJO management in PFK.

obstructive drainage, and pain. Anderson-
Hynes dismembered pyeloplasty is the gold-
standard procedure, with success rates
exceeding 90% regardless of access type (open,
laparoscopic, or robot-assisted).

Pyeloplasty is indicated for patients whose
kidneys have reasonable differential renal
function (DRF), but the management of UPJOin
patients with poorly functioning kidneys (PFK)
is controversial. Some consider a cutoff of DRF

. All rights reserved.
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While the advanced diagnostic tools and healthcare management protocols have been struggling to contain the
COVID-19 pandemic, the spread of the contagious viral pathogen before the symptom onset acted as the Achilles’
heel. Although reverse transcription-polymerase chain reaction (RT-PCR) has been widely used for COVID-19
diagnosis, they are hardly administered before any visible symptom, which provokes rapid transmission. This
study proposes PCovNet, a Long Short-term Memory Variational Autoencoder (LSTM-VAE)-based anomaly
detection framework, to detect COVID-19 infection in the presymptomatic stage from the Resting Heart Rate
(RHR) derived from the wearable devices, i.e., smartwatch or fitness tracker. The framework was trained and
evaluated in two configurations on a publicly available wearable device dataset consisting of 25 COVID-positive
individuals in the span of four months including their COVID-19 infection phase. The first configuration of the
framework detected RHR abnormality with average Precision, Recall, and F-beta scores of 0.946, 0.234, and
0.918, respectively. However, the second configuration detected aberrant RHR in 100% of the subjects (25 out of
25) during the infectious period. Moreover, 80% of the subjects (20 out of 25) were detected during the pre-
symptomatic stage. These findings prove the feasibility of using wearable devices with such a deep learning
framework as a secondary diagnosis tool to circumvent the presymptomatic COVID-19 detection problem.

1. Introduction

protocols, the lack of preparedness for utilizing these technologies was a
major lesson in this pandemic [2-4]. However, researchers from diverse

The COVID-19 pandemic has been one of the most significant global
events in this decade that have affected the whole world at the same
time and marked the most crucial struggle of humanity against a highly
contagious viral pathogen in modern times. The pathogen, namely Se-
vere Acute Respiratory Syndrome Coronavirus-2 (SARS-CoV-2),
commonly known as the coronavirus, has caused approximately 491
million infection cases with about 6.1 million death tolls worldwide to
date [1]. Despite the advancement of technology and healthcare

* Corresponding author.

sectors have come forward with their innovations and findings to fight
back this pandemic by making effective use of our existing technologies,
including the discovery of effective vaccines within the shortest time-
span to date, improvement in the pandemic management employing
digital technologies, widespread contact-tracing, fast and effective
diagnosis methods, and new methods for detecting asymptomatic
carriers.

SARS-CoV-2 has some similar characteristics (e.g., transmission
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Abstract

Background: Wilms Tumor (WT) is one of the most curable childhood cancers. High cure rates seen
in the developed countries are not reproduced in developing countries. Lack of access to cancer
treatment facilities, financial constraints, late presentation, and abandonment have previously been
described. We reviewed our data over the last 20 years to highlight some of these challenges.

Methods: This is a retrospective chart review of children with WT at our center up to the age of 18
years between 1 November 1997 and 30 November 2017. Demographic details, presentation
characteristics and treatment details were recorded. Factors associated with poor outcome were

analyzed.

Results: Two hundred eleven children were registered; 117(55.5%) were males. Median age at
presentation was 3 (range 0 to 18) years. Presentation data were available for 184/211 patients,
staging details for 159/211 and metastatic status for 178/211. Of the available dataset, 60% presented
without prior treatment, whereas 40% presented atleast after primary surgical excision. High-stage
(stage lll or above) disease was present in 79 (49.7%) patients; 61 (34.3%) was presented with
metastases or recurrence; 63 (29.8%) abandoned or refused treatment; 99/172 (57.6%) patients
finished treatment, 23 (13.4%) died during treatment, and 6 died before treatment. Of the 99 patients
who finished treatment 83 (83.8%) are well off therapy; 15(15.2%) relapsed; 6 (40%) are alive after
salvage therapy, while 9 (60%) died.

Conclusions: Our data highlights the challenges of managing WT in resource poor environments.
Prior surgery, incomplete staging work-up and abandonment are some of the most frequently
encountered barriers. A multipronged approach is required to overcome these challenges.

Copyright © 2022 Wolters Kluwer Health, Inc. All rights reserved.
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1 | INTRODUCTION

Abstract

Background: Survival of Wilms tumor (WT) is > 90% in high-resource settings
but < 30% in low-resource settings. Adapting a standardized surgical approach to
WT is challenging in low-resource settings, but a local control strategy is crucial to
improving outcomes.

Obijective: Provide resource-sensitive recommendations for the surgical management
of WT.

Methods: We performed a systematic review of PubMed and EMBASE through July 7,
2020, and used the GRADE approach to assess evidence and recommendations.
Recommendations: Initiation of treatment should be expedited, and surgery should
be done in a high-volume setting. Cross-sectional imaging should be done to opti-
mize preoperative planning. For patients with typical clinical features of WT, biopsy
should not be done before chemotherapy, and neoadjuvant chemotherapy should
precede surgical resection. Also, resection should include a large transperitoneal
laparotomy, adequate lymph node sampling, and documentation of staging findings.
For WT with tumor thrombus in the inferior vena cava, neoadjuvant chemotherapy
should be given before en bloc resection of the tumor and thrombus and evaluation for
viable tumor thrombus. For those with bilateral WT, neoadjuvant chemotherapy should
be given for 6-12 weeks. Neither routine use of complex hilar control techniques
during nephron-sparing surgery nor nephron-sparing resection for unilateral WT
with a normal contralateral kidney is recommended. When indicated, postoperative
radiotherapy should be administered within 14 days of surgery. Post-chemotherapy
pulmonary oligometastasis should be resected when feasible, if local protocols allow
omission of whole-lung irradiation in patients with nonanaplastic histology stage IV
WT with pulmonary metastasis without evidence of extrapulmonary metastasis.
Conclusion: We provide evidence-based recommendations for the surgical manage-

ment of WT, considering the benefits/risks associated with limited-resource settings.

KEYWORDS
guidelines, nephroblastoma, surgery, Wilms tumor

difficult to implement in low- and middle-income countries (LMICs)
due to differences in resources and health systems. For WT, a lim-

Wilms tumor (WT), one of the most common solid tumors, is
highly curable with affordable interventions.® The majority (90%) of
patients with WT in high-income countries survive with chemotherapy,
adequate surgical local control, and radiation therapy when indi-
cated. However, survival in low-resource settings remains poor (50%
to < 30%), reflecting limitations in resources (physical and human)
and a lack of process standardization.2®> The World Health Organi-
zation’s Global Initiative for Childhood Cancer targets WT as one
of six index cancers included in attempts to reduce disparities in
childhood cancer outcomes.* Efforts to address resource limitations
include workforce training and shared advocacy to establish sustain-
able resources required for multimodality therapy and family support.
Although guidance from high-income countries is available, it may be

224

ited capacity to manage intraoperative bleeding and limited access
to diagnostics and radiation therapy are key factors necessitating the
adaptation of guidelines to address specific challenges in LMICs. The
aim of this work is to provide resource-sensitive recommendations for

the surgical management of pediatric WT in limited-resource settings.

2 | METHODS
2.1 | Clinical practice guidelines

The guidelines were developed following the GRADE (Grading of Rec-

ommendations, Assessment, Development, and Evaluation) method
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Abstract

Background: Avascular necrosis (AVN) is a well-known complication of unstable slipped capital
femoral epiphysis (SCFE) and its cause is multifactorial. Higher AVN rates have been reported with
surgery undertaken between 24 hours to 7 days from the onset of symptoms. The current evidence
regarding time to surgery and AVN rate remains unclear. The aim of our study was to investigate the
rate of AVN and time to surgery in unstable SCFE.

Methods: A literature search of several databases was conducted. Eligibility criteria included all
studies that reported AVN rates and time to surgery in unstable SCFE patients. We performed a meta-
analysis using a random-effects model to pool the rate of AVN in unstable SCFE using different time
to surgery subgroups (<24 h, 24 h - 7 d and =7 d). Descriptive, quantitative and qualitative data were
extracted.

Results: Twelve studies matched our eligibility criteria. In total, there were 434 unstable SCFE of which
244 underwent closed reduction (CR). The pooled AVN rates were 24% [95% Cl: 16%-35%] and 29%
[95% Cl: 16%-45%] for the total and CR groups, respectively. The highest AVN rates were with surgery
between 24 hours to 7 days, 42% and 54% for the total and CR groups, respectively. The lowest rates
of AVN were with time to surgery =24 hours (22% and 21% respectively) and >7 days (18% and 29%
respectively). These differences were not statistically significant. There was significant subgroup
heterogeneity which was highest in the 24 hours - 7 days subgroup and lowest in the >7 days
subgroup.

Conclusions: The cumulative evidence was not conclusive for an association between AVN rate and
time to surgery. The overall AVN rates were lower in unstable SCFE patients who had surgery <24
hours and =7 days. However, treatment techniques were very variable and there was significant
heterogeneity in the included studies. Multi-centre prospective studies are required with well-defined
time to surgery outcomes.

Level of evidence: Level 111/1V.

Copyright © 2022 Wolters Kluwer Health, Inc. All rights reserved.

225



Archives of Gynecology and Obstetrics
https://doi.org/10.1007/500404-022-06674-2

REVIEW t‘)

Check for
updates

The optimal route of progesterone administration for luteal phase
support in a frozen embryo transfer: a systematic review

Abdulla AImohammadi'@ - Ainharan Raveendran? - Mairead Black® - Abha Maheshwari*

Received: 10 April 2022 / Accepted: 14 June 2022
©The Author(s) 2022

Abstract

Objective To investigate the optimal route of progesterone administration for luteal phase support in a frozen embryo transfer.
Design Systematic review.

Patients Women undergoing frozen embryo transfer (FET).

Interventions We conducted an extensive database search of Medline (PubMed), Embase, Web of Science, and Cochrane
Trials Register using relevant keywords and their combinations to find randomized controlled trials (RCTs) comparing the
routes (i.e., oral, vaginal, intramuscular) of progesterone administration for luteal phase support (LPS) in artificial FET.
Main outcome measures Clinical pregnancy, live birth, miscarriage.

Results Four RCTs with 3245 participants undergoing artificial endometrial preparation (EP) cycles during FET were found
to be eligible. Four trials compared vaginal progesterone with intramuscular progesterone and two trials compared vaginal
progesterone with oral progesterone. One study favored of vaginal versus oral progesterone for clinical pregnancy rates (RR
0.45, 95% CI 0.22-0.92) and other study favored intramuscular versus vaginal progesterone for clinical pregnancy rates (RR
1.46,95% CI 1.21-1.76) and live birth rates (RR 1.62, 95% CI 1.28-2.05). Tabulation of overall evidence strength assessment
showed low-quality evidence on the basis that for each outcome-comparison pair, there were deficiencies in either directness
of outcome measurement or study quality.

Conclusion There was little consensus and evidence was heterogeneous on the optimal route of administration of progester-
one for LPS during FET in artificial EP cycles. This warrants more trials, indirect comparisons, and network meta-analyses.
PROPERO No CRD42021251017.

Keywords Luteal phase support - Frozen embryo transfer - Progesterone - Live birth - Miscarriage

What does this study add to the clinical work

We sought to evaluate the current evidence regard-
ing the optimal route of progesterone administration
for luteal phase support in women undergoing FET
cycles.

>4 Abdulla Almohammadi
abdulla.ibr @hotmail.com

Introduction
Department of Reproductive Medicine, Sidra Medicine

Hospital, Doha, Qatar . . . .
Infertility is a prevalent public health issue, affecting 15%

couples of reproductive age worldwide [1]. It is on the rise
with 48 million couples and 186 million individuals infer-
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There is significant genetic distance between SARS-CoV-2 Omicron (B.1.1.529)
variant BA.1 and BA.2 sub-lineages. This study investigates immune protection
of infection with one sub-lineage against reinfection with the other sub-lineage
in Qatar during a large BA.1 and BA.2 Omicron wave, from December 19, 2021
to March 21, 2022. Two national matched, retrospective cohort studies are
conducted to estimate effectiveness of BA.1 infection against reinfection with
BA.2 (N =20,994; BA.1-against-BA.2 study), and effectiveness of BA.2 infection
against reinfection with BA.1 (N =110,315; BA.2-against-BA.1 study). Associa-
tions are estimated using Cox proportional-hazards regression models after
multiple imputation to assign a sub-lineage status for cases with no sub-lineage
status (using probabilities based on the test date). Effectiveness of BA.1
infection against reinfection with BA.2 is estimated at 94.2% (95% Cl:
89.2-96.9%). Effectiveness of BA.2 infection against reinfection with BA.1 is
estimated at 80.9% (95% CI: 73.1-86.4%). Infection with the BA.1 sub-lineage
appears to induce strong, but not full immune protection against reinfection
with the BA.2 sub-lineage, and vice versa, for at least several weeks after the
initial infection.
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1 | INTRODUCTION

During the SARS-CoV-2 pandemic, the majority of pedi-
atric cases presented with lung involvement as the main
disease, with the severity of symptoms ranging from mild
pneumonia to severe lung injury and ARDS. Emerging
studies found that some patients may experience uncom-
mon complications, such as thrombotic or hemorrhagic
episodes.' The cases of pulmonary hemorrhage have been
reported in adults with COVID-19 infection; however, re-
ports about similar presentations in pediatrics are rare. We
present a case of a 3-week-old neonate with COVID-19

Our patient is a 3-week-old female neonate, presented with complaints of low-
grade fever and a congested nose for one day. Eventually, she developed pro-
gressive desaturation, hypotension, and poor perfusion due to severe pulmonary
hemorrhage. Then, she developed cardiac arrest and was declared dead.

COVID-19, newborn, pulmonary hemorrhage, SARS-CoV-2, sepsis

infection and no other underlying comorbidities but a
fatal pulmonary hemorrhage. Our case report demon-
strates the unusual presentation of COVID-19 infection in
neonates and presents the challenges associated with it.

2 | CASE PRESENTATION

The patient is a 3-week-old female infant, a product of
full-term pregnancy and uneventful normal vaginal de-
livery. She was delivered to a 37-year-old healthy GBS-
negative mother. Her birth weight was appropriate for her

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.
© 2022 The Authors. Clinical Case Reports published by John Wiley & Sons Ltd.
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Introduction: Healthcare research contributes to the
well-being of a population; hence, it is important to
use the right system to ensure that junior researchers
develop the required skills. Current research-
strengthening and capacity development programs
might lack a research process-based common
framework or model leading to variable and
suboptimal outcomes. This study aimed to describe
the development and evaluation of a model for health
research-capacity development at both individual and
institutional levels in a Joint Commission Inter-
national-accredited governmental healthcare organ-
ization in Qatar.

Methods: This retrospective observational study
evaluated a research support system employed in
Qatar for 1 year and constituted of 16 stations, each
covering a different topic and supported by an
experienced faculty member. We recorded how many
faculty members were involved and how many people
accessed which stations. We developed an outcomes
logistic model and obtained feedback about their
experience of using the research support system
through a short survey.

Results: Twenty-one faculty members supported a
total of 77 participants, representing various pro-
fessions and specialties. The majority of the
participants received support on multiple stations, and
the most solicited were study design and method-
ology (n = 45, 58.4%) and research idea (n = 29,
37.7%). The most common type of research that
participants required support for was clinical research
(n = 65, 84.4%). Moreover, 58.4% of the partici-
pants answered the survey, and their responses
attested to their perceived benefit of making use of
the research support system.
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Abstract

Background: Achondroplasia is a genetic condition that can cause complications across the lifespan. While com-
plications in childhood are well documented, the natural history of achondroplasia in adults has, until recently, been
relatively lacking, and little is known about the care they receive or how they access it. The European Achondroplasia
Forum undertook two exploratory surveys, one for healthcare professionals (HCPs) and one for patient advocacy
group (PAG) representatives, to gain an understanding of current practices of the transition process of individuals with
achondroplasia from paediatric to adult services and how adults perceive their care.

Results: Most HCP respondents followed up more children than adults, and 8/15 responded that individuals did not
transition to an adult multidisciplinary team (MDT) after paediatric care. Of 10 PAG respondents, none considered the
experience of transition to adult services as good or very good and 50% considered it to be poor or very poor. A total
of 64% (7/11) described the coordination of transition to adult services as “Not satisfactory” or “Poor” HCPs and PAG
representatives largely agreed on the core specialists involved in adult care (orthopaedic surgeons, physiotherapists,
rehabilitation specialists, rheumatologists, clinical geneticists). However, there was a discrepancy in the understand-
ing of healthcare needs outside of this, with PAG representatives selecting neurosurgeons and genetic counsellors,
while HCPs selected pulmonologists and obstetricians/gynaecologists. There was agreement between HCP and PAG
respondents on the key barriers to effective care of adults with achondroplasia, with lack of an adult MDT, lack of inter-
est from individuals in accessing care, and less experience in adult than paediatric MDTs ranking highly.

Conclusions: This study indicates that the care and follow up of adults with achondroplasia is challenging. Individu-
als are often lost to, or decline, follow up as they leave paediatric care, and it is largely unknown how, where, and why
adults with achondroplasia access care later in life. Lifelong, multidisciplinary specialist care led by an identified physi-
cian should be accessible to all individuals with achondroplasia. It is important to ensure barriers to optimal care are
addressed to enable access to appropriate care for all individuals with achondroplasia.

Keywords: Achondroplasia, European Achondroplasia Forum, Adult, Transition, Guiding principles, Management,
Recommendations

Background
Achondroplasia is an autosomal dominant genetic con-
dition that can cause complications across the lifes-

*Correspondence: svfred@sunnaas.no pan, thereby requiring lifelong management [1-5]. It is
' TRS National Resource Centre for Rare Disorders, Sunnaas Rehabilitation caused by a recurrent pathogemc variant in the fibro-
Hospital, Nesodden, Norway blast growth factor receptor 3 (FGFR3) gene [6, 7].
Full list of author information is available at the end of the article Many complications such as foramen magnum stenosis,

©The Author(s) 2022. 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://creativeco
mmons.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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Abstract

Aim: This study was undertaken to specifically identify challenges associated with
the popular single-family room (SFR) design in our new neonatal intensive care unit
(NICU), so as to reap the full benefits of this architectural model.

Methods: A survey was sent to all 223, newly recruited staff on our NICU. Questions
explored staff perceptions of family experience, safety and staff's experience of the
SFR in comparison with the open bay model.

Results: We obtained a response rate of 66%. Most staff perceived SFR as having a
positive impact on communication with families, privacy, feasibility for skin-to-skin
contact, reduction in noise levels and family access to their baby. There were however
concerns raised about patient safety and isolation of staff and families in the SFR ar-
chitecture. Lack of opportunities to leave the patient room for breaks and increased
physical demands were highlighted. Staff also felt physically and emotionally less well
supported.

Conclusion: Whilst the SFR configuration was felt to be beneficial for infants and
families, staff shared their perceived concerns regarding infant safety and isolation
and staff satisfaction, and implied modifications to workflows. The survey findings
resulted in re-organisation of our staff numbers and communication systems and fur-

ther facilitation of parent interactions in order to optimise benefits of SFR design.

KEYWORDS
infant and family-centred developmental care, newborn infant, NICU design,
single-family room

Abbreviations: SFR, single-family room; NICU, neonatal intensive care unit; IFCDC, infant- and family-centred developmental care; FINE, family and infant neurodevelopmental

education.
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Long term outcome of babies with pulmonary hypertension ’
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ARTICLE INFO ABSTRACT

Keywords:

Pulmonary hypertension

Persistent pulmonary hypertension of newborn
Congenital diaphragmatic hernia

Pulmonary hypertensive vascular disease

Neonatal pulmonary hypertension (PH) is associated with many severe congenital abnormalities (congenital
diaphragmatic hernia) or acquired cardiorespiratory diseases such as pneumonia, meconium aspiration and
bronchopulmonary dysplasia (BPD). If no cause is found it may be labelled idiopathic persistent pulmonary
hypertension of the newborn. Although PH may result in life threatening hypoxia and circulatory failure, in the
majority of cases, it resolves in the neonatal period following treatment of the underlying cause. However, in
some cases, neonatal PH progresses into infancy and childhood where symptoms include failure to thrive and
eventually right heart failure or death if left untreated. This chronic condition is termed pulmonary vascular
hypertensive disease (PHVD). Although classification and diagnostic criteria have only recently been proposed
for pediatric PHVD, little is known about the pathophysiology of chronic neonatal PH, or why pulmonary
vascular resistance may remain elevated well beyond infancy. This review explores the many factors involved in
chronic PH and what implications this may have on long term outcome when the disease progresses beyond the

neonatal period.

1. Introduction

Neonatal pulmonary hypertension (PH) is associated with a broad
range of potentially serious neonatal cardiorespiratory diseases with
high morbidity and mortality [1]. Some manifest within hours of birth
with acute hypoxemic respiratory failure such as persistent pulmonary
hypertension of the newborn (PPHN) or meconium aspiration pneu-
monia, and others may evolve over hours or days following a brief
“honeymoon” period as seen congenital diaphragmatic hernia (CDH)
[2]. In conditions like bronchopulmonary dysplasia (BPD), where pre-
maturity plays an important role, there may be considerable variation in
presentation depending upon the degree of lung injury and other in-
flammatory triggers [3,4]. In the clinical setting of PH, the course is
closely related to the ability of the right ventricle to cope and the left
ventricle to maintain an adequate systemic cardiac output. In acute PH,
a vicious spiral may occur, where poor gas exchange leads to worsening
hypoxemia, hypotension, acidosis and impairment of cardiac function.
In extreme cases, the use of extracorporeal membrane oxygenation
support (ECMO) may be life-saving to allow enough time for primary
disease resolution or for pulmonary vascular resistance to normalize

following pulmonary vasodilator therapy [5]. Occasionally, outcome
may not be favorable with the development of chronic PH and pro-
gressive right heart failure.

While there is a large body of literature describing the acute situation
of these respiratory conditions, there is a marked paucity of information
on what happens beyond this critical acute phase with specific relevance
to survivors of neonatal PH. Questions remain as to how pulmonary
hypertension may develop in some conditions and progress into infancy
and childhood, what trigger factors may promote this maladaptive
response, and ultimately how chronic PH (cPH) influences long term
outcome and quality of life [6-8]. This may result partly from changes in
speciality as neonatal patients graduate toward pediatrics or pediatric
intensive care. For example, a neonate with chronic lung disease and PH
may require long-term ventilation via a tracheostomy, and there is
probably a wide variation around the world at which point pediatric
teams take over the care and management of these complex patients [9].
This may have significant influence on follow-up, especially where PH is
followed by specialist pediatric pulmonary hypertension clinics, which
may only be available in tertiary centres.

There is paucity of data to describe the long term outcome of babies

Abbreviations: PH, Pulmonary Hypertension; PHVD, Pulmonary hypertensive vascular disease; PVR, Pulmonary vascular resistance; CDH, Congenital dia-

phragmatic hernia; CHD, Congenital heart disease.
* Corresponding author.
E-mail address: adurward@sidra.org (A. Durward).
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The Fontan operation represents the last of multiple steps that are offered
a wide range of congenital cardiac lesions with a single ventricle (SV)
physiology. Nowadays this surgical program consists of a total cavopulmonary
connection (TCPC), by anastomosing systemic veins to the pulmonary
arteries (PAs), excluding the right-sided circulation from the heart. As a
result of imaging, surgical, percutaneous, and critical care improvements,
survival in this population has steadily increased. However, the Fontan
physiology chronically increases systemic venous pressure causing systemic
venous congestion and decreased cardiac output, exposing patients to
the failure of the Fontan circulation (FC), which is associated with a
wide variety of clinical complications such as liver disease, cyanosis,
thromboembolism, protein-losing enteropathy (PLE), plastic bronchitis (PB),
and renal dysfunction, ultimately resulting in an increased risk of exercise
intolerance, arrhythmias, and premature death. The pathophysiology of the
failing Fontan is complex and multifactorial; i.e., caused by the single ventricle
dysfunction (diastolic/systolic failure, arrhythmias, AV valve regurgitation, etc.)
or caused by the specific circulation (conduits, pulmonary vessels, etc.). The
treatment is still challenging and may include multiple options and tools.
Among the possible options, today, interventional catheterization is a reliable
option, through which different procedures can target various failing elements
of the FC. In this review, we aim to provide an overview of indications,
techniques, and results of transcatheter options to treat cavopulmonary
stenosis, collaterals, impaired lymphatic drainage, and the management of
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Objective: To develop and validate an artificial intelligence (Al)-based
algorithm for capturing automated measurements of Penile curvature (PC)
based on 2-dimensional images.

Materials and methods: Nine 3D-printed penile models with differing
curvature angles (ranging from 18 to 88°) were used to compile a
900-image dataset featuring multiple camera positions, inclination angles,
and background/lighting conditions. The proposed framework of PC angle
estimation consisted of three stages: automatic penile area localization, shaft
segmentation, and curvature angle estimation. The penile model images were
captured using a smartphone camera and used to train and test a Yolov5
model that automatically cropped the penile area from each image. Next, an
Unet-based segmentation model was trained, validated, and tested to segment
the penile shaft, before a custom Hough-Transform-based angle estimation
technigue was used to evaluate degree of PC.

Results: The proposed framework displayed robust performance in cropping
the penile area [mean average precision (mAP) 99.4%] and segmenting the shaft
[Dice Similarity Coefficient (DSC) 98.4%]. Curvature angle estimation technique
generally demonstrated excellent performance, with a mean absolute error
(MAE) of just 8.5 when compared with ground truth curvature angles.

Conclusions: Considering current intra- and inter-surgeon variability of
PC assessments, the framework reported here could significantly improve
precision of PC measurements by surgeons and hypospadiology researchers.

KEYWORDS

penile curvature, artificial intelligence, machine learning, hypospadias, chordee

Introduction

Penile curvature (PC) denotes an abnormal bending of the penile shaft
that can occur in either congenital or acquired pathologies of the male
external genitalia. The most common underlying congenital pathology is
hypospadias which occurs in ~1:250 male live births, with roughly one quarter
to one third of cases also displaying substantial PC (Baskin et al, 1996;
Stojanovic et al, 2011; Abbas and McCarthy, 2016). Hypospadias-associated

01 frontiersin.org
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Abstract

Background: The perceptual response to aging changes in the periorbital region and the effects of
surgical rejuvenation on that response have not been elucidated. The authors examined the reflexive
visual response to periorbital aging before and after brow lift and upper blepharoplasty surgery and
investigated how observers’ character attributions of the images were affected by the rejuvenative
intervention.

Methods: Preoperative and postoperative photographs were obtained of patients with brow ptosis
and dermatochalasis who underwent brow lift and blepharoplasty. Forty observers examined each
image while an infrared eye-tracking camera continuously recorded their eye movements. The
observers rated the images with respect to character attributes (attractiveness, trustworthiness,
sociability, healthiness, and capability) on a scale of one to seven.

Results: Fourteen patients who underwent brow lift and blepharoplasty were identified and studied.
The surgical intervention was found to increase chservers' attention to the eye and brow region, while
decreasing relative attention to the forehead and lower eyelid areas; increase the two-dimensional
surface area of the forehead and eye and brow zones in a manner directly associated with the
measured changes in visual attention; and significantly increase the ratings for all five positively
valanced character attributes compared with preoperative controls.

Conclusions: The authors provide an important combination of explicit and implicit data illustrating
how surgical rejuvenation unveils the periorbital region to the observer. This change in pattern of
inspection was associated with an improvement in the perception of character.

Copyright © 2022 by the American Society of Plastic Surgeons.
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Abstract

Objectives: We aim to evaluate our experience with interventional closure of
Gerbode-type perimembranous ventricular septal defects (pmVSDs).

Methods: We performed three-center retrospective data review of patients with
congenital indirect Gerbode-type pmVSDs treated percutaneously between
August 2017 and May 2021. Standard safety and latest follow-up outcomes were
assessed.

Results: Ten patients (six females) were identified with a median age of 6.8 years
(range: 2.5-54) and a median weight of 26.5 kg (range: 12-88). The median left
ventricular defect size was 10mm (range: 3-15.5). On baseline ultrasound,
6 patients had absent subaortic rim, 6 patients had trivial aortic regurgitation, and
3 patients had tear-drop-type (small) aortic cusp prolapse. The tricuspid regurgita-
tion was graded Il (n=5) and Ill (n=5). Five Lifetech Konar-Multifunctional
occluders, four Amplatzer duct occluders Il and one Amplatzer duct occluder |
were implanted. The median fluoroscopy time was 10.4 min (range: 4.3-20.2). Pre-
existing aortic regurgitations remained identical. One new aortic regurgitation was
identified before discharge and remained trivial after 48 months of follow-up. No
heart block or tricuspid stenosis was observed on a median follow-up of 17 months
(range: 3-48). All patients are symptom-free with complete shunt closure and
significant regression or resolution of tricuspid regurgitation.

Conclusions: Despite anatomical challenges, interventional closure of congenital
indirect Gerbode-type pmVSD appears to be feasible, safe, and most
importantly clinically effective using different commercially available devices.
Amplatzer duct occluder Il and Lifetech Konar-Multifunctional occluder offer
interesting specifications to retrogradely target this specific defect with

success.

KEYWORDS
device closure, Gerbode defect, perimembranous ventricular septal defect
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Vibrio is heterotrophic ubiquitous marine bacteria that plays dual role as putative halobiont and potential
pathogen. Environment and diseases are inextricable hence the role of vibrio as a potential pathogen in the
natural environment must be comprehended. Hence the present study aims at investigating the pathogenicity of
Vibrio owensii on the post larvae of Litopenaeus vannamei. V. owensii isolated from the marine natural habitat of

the Palk Bay province in India was highly resistant to ampicillin, methicillin, tetracycline and vancomycin. The
strain also lacked pathogenicity against the post larvae of L. vannamei due to the absence of major virulence
factors viz. Chitinase, phospholipase and hemolytic activity. Presumably this is the first report on the occurrence
of V. owensii in the Indian waters therefore there arises a need to carry out more serious research on the path-
ogenicity of this species on other commercial crustaceans reared in the Indian aquaculture settings in order to
apprehend its role as potential pathogen or the contrary.

1. Introduction

Vibrio species are heterotrophic indigenous marine bacterium that
plays a major role in the marine ecosystem [1]. However, some species
of Vibrio poses a serious threat to the marine environment as potential
pathogens and accounts for substantial economic loss globally due to
disease outbreak in aquaculture farms and the natural marine habitat
[2-4]. Vibrio harveyi, V. campbellii and V. owensii belonging to the clade
Harveyi are recognized as most predominant pathogenic species causing
life threatening Vibriosis in crustaceans, molluscs, corals and finfish
[3-5]. So far, twelve Vibrio species have been identified within the
Harveyi clade [6,7] and most evince extremely close evolutionary
relationship and similar biological characteristics which make it highly
difficult to differentiate them based on 16S rRNA gene sequencing [8,9].
Hence, a multifaceted approach has been suggested for effective iden-
tification and differentiation of the members of this clade [9,10] which

* Corresponding author.
** Corresponding author.

involves the analysis of housekeeping genes viz. gyrB, topA, mreB, pyrH,
rpoA or recA along with phenotypic analysis [7,8,10].

All the members of this clade possess virulence factors however the
rationale behind their pathogenicity remains elusive [11]. Intriguingly,
extracellular proteins of V. harveyi have significant sequence similarity
with that of the virulence associated proteins of human pathogens, such
as Salmonella, Shigella and Bacillus species [12]. Earlier studies indicated
that extracellular products (ECPs) function as important virulence de-
terminants for several V. harveyi strains and several extracellular en-
zymes and lipases were associated with tissue damage associated
pathogenicity [4,13,14]. Moreover, a cell wall component lipopolysac-
charide (LPS) of V. harveyi strains, also exhibits pathogenicity [15].
Findings across the globe inferred that the infectivity of V. harveyi strains
can also be ascribed to the other virulence factors, such as a
phage-encoded factor [16-18], and production of exotoxins [17]. This is
substantiated by the fact that the virulence of naive V. harveyi and
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Abstract

Aims: To present the details of Bacillus Calmette-Guérin (BCG)-vaccine associated complications
(VACs) in combined immunedeficiencies (CID) patients.

Methods: Five centers participated in this retrospective study and completed a data form, which
included general patients’ information, clinical and laboratory data.

Results: Among 236 CID patients, 127 were BCG vaccinated. 41.9% of patients with family history of
CID and 17.1% who were diagnosed by screening were BCG vaccinated. Twenty-three patients (18.1%)
developed BCG-VACs. The median age of VACs was 6 months and the median time from vaccination
to complications was 6 months. The highest rate of BCG-VACs was recorded in patients receiving the
Russian BCG strain compared to the Tokyo and Danish strains. Univariate analysis of T-lymphocyte
subsets showed increased odds of BCG complications in patients with CD3+, CD4+, and CD8+ counts
of =250 cells/pL. Only CD8 + count =250 cells/pL had increased such odds on multivariate analysis.
WVACs were disseminated in 13 and localized in 10 patients. Localized complication occurred earlier
after vaccination (median: 4 months) compared with disseminated ones (median: 7 months). There
were no significant associations between sex, administered vaccine strain, serum immunoglobulins
levels, lymphocyte subsets counts, and the chance of having either localized or disseminated BCG-
related complications.

Coclusions: Although contraindicated, many patients with CID continue to be vaccinated with BCG.
Low CD8 + count is a risk factor for BCG-related complications and localized complications occurred
earlier than disseminated ones. Considerations should be undertaken by health care authorities
especially in countries with high incidence of CID to implement newborn screening, delay the time of
BCG vaccine administration beyond & months of age and to use the relatively safer strains like the
Danish and Tokyo ones.

238



Infection, Genetics and Evolution 105 (2022) 105367

Contents lists available at ScienceDirect

Infection, Genetics
and Evolution

Infection, Genetics and Evolution

LSS

LSEVIER

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

Check for
updates

Viral metagenomics analysis of stool specimens from children with
unresolved gastroenteritis in Qatar

Ghina Hijazi ", Fatima Dakroub *", Pierre Khoueiry ©“, Abdullah El-Kurdi “¢,
Amani Ezzeddine *", Habib Alkalamouni®”, Khalid Alansari®, Asmaa A. Althani £

2 Department of Experimental Pathology, Microbiology, and Immunology, Faculty of Medicine, American University of Beirut, Beirut 1107 2020, Lebanon
b Center for Infectious Diseases Research, Faculty of Medicine, American University of Beirut, Beirut 1107 2020, Lebanon

¢ Department of Biochemistry and Molecular Genetics, Faculty of Medicine, American University of Beirut, Beirut 1107 2020, Lebanon

4 pillar Genomics Institute, Faculty of Medicine, American University of Beirut, Beirut, Lebanon

€ Emergency Medicine Department, Sidra Medicine, Doha, Qatar

f Biomedical Research Center, Qatar University, Doha 2713, Qatar

ARTICLE INFO ABSTRACT

Keywords:

Gastroenteritis

Viral metagenomic
Next-generation sequencing
Unknown etiology
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Acute gastroenteritis (AGE) is associated with significant global morbidity and mortality, especially among
children under five years of age. Viruses are well established as etiologic agents of gastroenteritis since they are
the most common pathogens that contribute to the disease burden in developing countries. Despite the advances
in molecular diagnosis, a substantial proportion of AGE etiology remain unresolved. We implemented a viral
metagenomics pipeline to determine the potential viral etiology associated with AGE among children under the
age of five years in Qatar with undiagnosed etiology. Following enriching for the viral genome, ~1.3 billion
sequences were generated from 89 stool specimens using the Illumina HiSeq platform, of which 7% were mapped
to viral genomes. Human viruses were detected in 34 specimens (38.2%); 14 were adenovirus, nine coxsack-
ievirus A16, five rotavirus (G9P[8] and G4P[8]), four norovirus (GII), one influenza A virus (H3), and one
respiratory syncytial virus A (RSVA). In conclusion, the viral metagenomics approach is useful for determining
AGE's etiology when routine molecular diagnostic assays fail.

1. Introduction developing countries (Tissera et al., 2017) due to higher early in life

transmission rates of rotavirus infection (Steele et al., 2016) and inad-

Acute gastroenteritis constitutes a significant health burden world-
wide, especially in children residing in developing countries (Lakhan
et al., 2013). (Chow et al., 2010). Diarrhea ranks as the fourth cause of
mortality among children after pre-term birth complications, lower
respiratory infections, and intrapartum diseases (Perin et al., 2022).
Viruses including rotavirus, norovirus, astrovirus, and adenovirus are
considered the major cause of diarrhea in children. (Clark and McKen-
drick, 2004; do Socorro Foro Ramos et al., 2021; Fields et al., 2007;
Middleton, 1996; Oude Munnink and van der Hoek, 2016). Worldwide,
rotavirus infections remain a major cause of diarrhea mortality in chil-
dren younger than five years (Troeger et al., 2018). While already life-
saving in developed countries, rotavirus vaccines are less effective in

equate vaccination coverage or accessibility (Rheingans et al., 2012).
Additionally, bacteria such as Campylobacter spp. and Clostridium difficile
as well as parasites such as Giardia lamblia and Cryptosporidium spp. are
important causes of AGE (Meyer et al., 2020).

The Global Burden of Diseases (GBD) study assessed the deaths and
etiologies of diarrhea in 195 countries between 1990 and 2016. The
authors reported that the incidence of rotavirus infection was the
highest in children younger than five years with diarrhea, followed by
campylobacter spp., enterotoxigenic E. coli and shigella (Troeger et al.,
2018). Similarly, the Global Enteric Multicenter Study (GEMS) reported
that the majority of moderate-to-severe diarrhea among children under
five years of age in sub-Saharan Africa and South Asia was attributable
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Abstract: With the onset of the COVID-19 pandemic, the number of critically sick patients in intensive
care units (ICUs) has increased worldwide, putting a burden on ICUs. Early prediction of ICU
requirement is crucial for efficient resource management and distribution. Early-prediction scoring
systems for critically ill patients using mathematical models are available, but are not generalized
for COVID-19 and Non-COVID patients. This study aims to develop a generalized and reliable
prognostic model for ICU admission for both COVID-19 and non-COVID-19 patients using best
feature combination from the patient data at admission. A retrospective cohort study was conducted
on a dataset collected from the pulmonology department of Moscow City State Hospital between
20 April 2020 and 5 June 2020. The dataset contains ten clinical features for 231 patients, of whom
100 patients were transferred to ICU and 131 were stable (non-ICU) patients. There were 156 COVID
positive patients and 75 non-COVID patients. Different feature selection techniques were investigated,
and a stacking machine learning model was proposed and compared with eight different classification
algorithms to detect risk of need for ICU admission for both COVID-19 and non-COVID patients
combined and COVID patients alone. C-reactive protein (CRP), chest computed tomography (CT),
lung tissue affected (%), age, admission to hospital, and fibrinogen parameters at hospital admission
were found to be important features for ICU-requirement risk prediction. The best performance
was produced by the stacking approach, with weighted precision, sensitivity, F1-score, specificity,
and overall accuracy of 84.45%, 84.48%, 83.64%, 84.47%, and 84.48%, respectively, for both types of
patients, and 85.34%, 85.35%, 85.11%, 85.34%, and 85.35%, respectively, for COVID-19 patients only.
The proposed work can help doctors to improve management through early prediction of the risk of
need for ICU admission of patients during the COVID-19 pandemic, as the model can be used for
both types of patients.

Keywords: intensive care unit; COVID-19; early prediction; machine learning; clinical biomarkers

1. Introduction

The COVID-19 pandemic began in Wuhan, China at the end of 2019, and spread
quickly throughout the world [1]. Some countries experienced more than one wave of the
pandemic. As of 11 July 2022, globally there have been around 560 M confirmed cases and
around 6.3 M deaths caused by COVID-19 [2]. This novel coronavirus mostly affects a
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Abstract: Ultrasound is one of the most commonly used imaging methodologies in obstetrics to
monitor the growth of a fetus during the gestation period. Specifically, ultrasound images are
routinely utilized to gather fetal information, including body measurements, anatomy structure,
fetal movements, and pregnancy complications. Recent developments in artificial intelligence and
computer vision provide new methods for the automated analysis of medical images in many
domains, including ultrasound images. We present a full end-to-end framework for segmenting,
measuring, and estimating fetal gestational age and weight based on two-dimensional ultrasound
images of the fetal head. Our segmentation framework is based on the following components:
(i) eight segmentation architectures (UNet, UNet Plus, Attention UNet, UNet 3+, TransUNet, FPN,
LinkNet, and Deeplabv3) were fine-tuned using lightweight network EffientNetB0, and (ii) a weighted
voting method for building an optimized ensemble transfer learning model (ETLM). On top of that,
ETLM was used to segment the fetal head and to perform analytic and accurate measurements
of circumference and seven other values of the fetal head, which we incorporated into a multiple
regression model for predicting the week of gestational age and the estimated fetal weight (EFW). We
finally validated the regression model by comparing our result with expert physician and longitudinal
references. We evaluated the performance of our framework on the public domain dataset HC18: we
obtained 98.53% mean intersection over union (mloU) as the segmentation accuracy, overcoming the
state-of-the-art methods; as measurement accuracy, we obtained a 1.87 mm mean absolute difference
(MAD). Finally we obtained a 0.03% mean square error (MSE) in predicting the week of gestational
age and 0.05% MSE in predicting EFW.

Keywords: image segmentation; ensemble transfer learning; fetal head; gestational age; estimated
fetal weight; ultrasound

1. Introduction

Ultrasonic imaging, also known as ultrasound, is frequently utilized in clinical assess-
ment since it does not include ionizing radiation, and it is less expensive than computed
tomography (CT) and magnetic resonance imaging (MRI) [1]. Women usually have one to
three ultrasounds during pregnancy. If the lady is pregnant with twins or is at high risk,
ultrasounds may be required more frequently [2]. Ultrasound may be utilized in various
prenatal diagnostic situations, including: confirming the pregnancy and the position of the
fetus, calculating the gestational age of the fetal baby, verifying the number of fetal bodies,
examining fetal development, examining the amounts of the placenta and amniotic fluid,
identifying congenital disabilities, looking into complications, and other prenatal tests [3].
When ultrasound is routinely used in early pregnancy, it will result in an earlier detection
of problems and an improved management of pregnancy complications, which is better
than relying on clinical indicators such as bleeding in early pregnancy [4]. Halle et al. [5]
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Abstract

Ventricular dysfunction may be found in 40% of newborns with CDH, and is not only a predictor of disease severity, but
also mortality and need for ECMO. We conducted this study to assess the utility of serial echocardiography in management
of newborns with CDH and their survival outcomes. This is a retrospective study, wherein the demographic, clinical and
echocardiographic data from our local CDH registry and hospital clinical database were analyzed to study the correlation of
timed echocardiographic findings with mortality and other outcomes. Fourty-two newborns with CDH were admitted during
the study period (M/F:19/23), with median gestation of 38 weeks (IQR:36-39) and birth weight of 2.83 kg (IQR 2.45-3.17).
Thirty-one were left-sided, seven right, one central, and three bilateral hernias. Twelve infants (28%) died in early infancy.
Three infants were excluded from analysis due to either palliation at birth or significant cardiac anomaly. A total of 137
echos from 39 infants were analyzed. Seventy percent of newborns who died and had an echo within the first 72 h, were
noted to have suffered from moderate to severe PH. Birth weight <2.8 kg, RVSP>45.5 in the first 72 h and postoperative
VIS >23.5 and RSS > 4.3 were good predictors of mortality. Markers of elevated pulmonary pressures and cardiac function
were useful in guiding therapy. Serial timed functional echocardiography (f-Echo) monitoring allows targeted therapy of
patients with CDH. Birth weight, initial severity of pulmonary hypertension and postoperative RSS and VIS may be useful
in predicting mortality.

Keywords Congenital diaphragmatic hernia - Pulmonary hypertension - Functional echocardiography - Cardiac
dysfunction - Mortality

Abbreviations PH Pulmonary hypertension

MAP Mean Airway pressure PPHN  Persistent pulmonary hypertension of newborn
RVSP  Right Ventricular Systolic Pressure PDA Patent Ductus Arteriosus

PAAT  Peak Acceleration Time ASD Atrial septal defect

RVET  Right ventricular ejection time VSD Ventricular septal defect

TAPSE Tricuspid annular plane systolic excursion ECMO Extracorporeal Membrane Oxygenation

VIS Vasoactive Inotropic score

RSS Respiratory severity score

f-Echo  Functional echocardiography Background

Congenital diaphragmatic hernia (CDH) is a life-threat-
ening defect in the developing diaphragm's integrity [1],
with a reported incidence of less than 3 per 10,000 live
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' Division of Neonatology, Sidra Medicine, Al Luqta Street, births [2], and is often accompanied by other congenital
Education City North Campus, Qatar Foundation, Doha, anomalies. Management of newborn infants with CDH
Qatar requires a high skill set, with multidisciplinary team

?  Weill Cornell Medicine, Al-Rayyan, Doha, Qatar involvement, starting from the point of antenatal diag-

3 Neonatal Unit, Mediclinic Parkview Hospital, Dubai, UAE nosis. Despite improved outcomes over the years [3],
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In 2021, Qatar experienced considerable incidence of SARS-CoV-2 infection
that was dominated sequentially by the Alpha, Beta, and Delta variants. Using
the cycle threshold (Ct) value of an RT-qPCR-positive test to proxy the inverse
of infectiousness, we investigated infectiousness of SARS-CoV-2 infections by
variant, age, sex, vaccination status, prior infection status, and reason for testing
in a random sample of 18,355 RT-gqPCR-genotyped infections. Regression
analyses were conducted to estimate associations with the Ct value of RT-
qPCR-positive tests. Compared to Beta infections, Alpha and Delta infections
demonstrated 2.56 higher Ct cycles (95% Cl: 2.35-2.78), and 4.92 fewer cycles
(95% Cl: 4.67- 5.16), respectively. The Ct value declined gradually with age and
was especially high for children <10 years of age, signifying lower
infectiousness in small children. Children <10 years of age had 2.18 higher Ct
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Abstract

Background: The future of the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) pandemic hinges
on virus evolution and duration of immune protection of natural infection against reinfection. We investigated the
duration of protection afforded by natural infection, the effect of viral immune evasion on duration of protection
and protection against severe reinfection, in Qatar, between 28 February 2020 and 5 June 2022.

Methods: Three national, matched, retrospective cohort studies were conducted to compare the incidence of SARS-
CoV-2 infection and coronavirus disease 2019 (COVID-19) severity among unvaccinated persons with a documented
SARS-CoV-2 primary infection, to incidence among those infection-naive and unvaccinated. Associations were
estimated using Cox proportional hazard regression models.

Results: Effectiveness of pre-Omicron primary infection against pre-Omicron reinfection was 85.5% [95% confidence
interval (Cl): 84.8-86.2%]. Effectiveness peaked at 90.5% (95% Cl: 88.4-92.3%) in the 7th month after the primary
infection, but waned to ~70% by the 16th month. Extrapolating this waning trend using a Gompertz curve suggested
an effectiveness of 50% in the 22nd month and < 10% by the 32nd month. Effectiveness of pre-Omicron primary
infection against Omicron reinfection was 38.1% (95% Cl: 36.3-39.8%) and declined with time since primary
infection. A Gompertz curve suggested an effectiveness of <10% by the 15th month. Effectiveness of primary
infection against severe, critical or fatal COVID-19 reinfection was 97.3% (95% Cl: 94.9-98.6%), irrespective of the
© International Society of Travel Medicine 2022. Published by Oxford University Press.

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/), which permits
unrestricted reuse, distribution, and reproduction in any medium, provided the original work is properly cited.

244



& frontiers | Frontiers in Pediatrics

@ Check for updates

OPEN ACCESS

EDITED BY
Peta M. A. Alexander,

Boston Children’s Hospital and
Harvard Medical School, United States

REVIEWED BY
Aparna Hoskote,

Great Ormond Street Hospital for
Children NHS Foundation Trust,
United Kingdom

Robert Kelly,

Children’s Hospital of Orange County,
United States

*CORRESPONDENCE
Uri Pollak
uripol@hadassah.org.il;
uri.pollak@gmail.com

SPECIALTY SECTION
This article was submitted to
Pediatric Critical Care,

a section of the journal
Frontiers in Pediatrics

RECEIVED 27 January 2022
ACCEPTED 22 August 2022
PUBLISHED 16 September 2022

CITATION
Pollak U, Feinstein Y, Mannarino CN,
McBride ME, Mendonca M, Keizman E,
Mishaly D, van Leeuwen G,

Roeleveld PP, Koers L and Klugman D
(2022) The horizon of pediatric cardiac
critical care. Front. Pediatr. 10:863868.
doi: 10.3389/fped.2022.863868

COPYRIGHT

© 2022 Pollak, Feinstein, Mannarino,
McBride, Mendonca, Keizman, Mishaly,
van Leeuwen, Roeleveld, Koers and
Klugman. This is an open-access
article distributed under the terms of
the Creative Commons Attribution
License (CC BY). The use, distribution
or reproduction in other forums is
permitted, provided the original
author(s) and the copyright owner(s)
are credited and that the original
publication in this journal is cited, in
accordance with accepted academic
practice. No use, distribution or
reproduction is permitted which does
not comply with these terms.

Frontiers in Pediatrics

TYPE Review
PUBLISHED 16 September 2022
Dol 10.3389/fped.2022.863868

The horizon of pediatric cardiac
critical care

Uri Pollak>?*, Yael Feinstein®*#4, Candace N. Mannarino?®,
Mary E. McBride®, Malaika Mendonca’, Eitan Keizman®,
David Mishaly®, Grace van Leeuwen'®!!, Peter P. Roeleveld'?,
Lena Koers!? and Darren Klugman?®®

1Section of Pediatric Critical Care, Hadassah University Medical Center, Jerusalem, Israel, 2Faculty of
Medicine, the Hebrew University of Jerusalem, Jerusalem, Israel, *Pediatric Intensive Care Unit,
Soroka University Medical Center, Be'er Sheva, Israel, “Faculty of Health Sciences, Ben-Gurion
University of the Negev, Be'er Sheva, Israel, *Divisions of Cardiology and Critical Care Medicine,
Department of Pediatrics, Northwestern University Feinberg School of Medicine, Ann & Robert H
Lurie Children's Hospital of Chicago, Chicago, IL, United States, ®Divisions of Cardiology and Critical
Care Medicine, Departments of Pediatrics and Medical Education, Northwestern University Feinberg
School of Medicine, Ann & Robert H Lurie Children’s Hospital of Chicago, Chicago, IL, United States,
’Pediatric Intensive Care Unit, Children’s Hospital, Inselspital, Bern University Hospital, Bern,
Switzerland, Department of Cardiac Surgery, The Leviev Cardiothoracic and Vascular Center, The
Chaim Sheba Medical Center, Tel Hashomer, Israel, °Pediatric and Congenital Cardiac Surgery,
Edmond J. Safra International Congenital Heart Center, The Chaim Sheba Medical Center, The
Edmond and Lily Safra Children’s Hospital, Tel Hashomer, Israel, *°Pediatric Cardiac Intensive Care
Unit, Sidra Medicine, Ar-Rayyan, Qatar, ' Department of Pediatrics, Weill Cornell Medicine,
Ar-Rayyan, Qatar, **Department of Pediatric Intensive Care, Leiden University Medical Center,
Leiden, Netherlands, **Pediatrics Cardiac Critical Care Unit, Blalock-Taussig-Thomas Pediatric and
Congenital Heart Center, Johns Hopkins Medicine, Baltimore, MD, United States

Pediatric Cardiac Critical Care (PCCC) is a challenging discipline where
decisions require a high degree of preparation and clinical expertise. In the
modern era, outcomes of neonates and children with congenital heart defects
have dramatically improved, largely by transformative technologies and an
expanding collection of pharmacotherapies. Exponential advances in science
and technology are occurring at a breathtaking rate, and applying these
advances to the PCCC patient is essential to further advancing the science
and practice of the field. In this article, we identified and elaborate on seven
key elements within the PCCC that will pave the way for the future.

KEYWORDS

training, personalized medicine, artificial intelligence, tissue engineering, safety and
quality, pediatric cardiac critical care, minimally invasive cardiac surgery, mechanical
circulatory support

Introduction

In 1671, Neils Stenson described the cardiac pathology of a stillborn fetus with
multiple congenital anomalies including the cardiac lesion, which is now recognized as
tetralogy of Fallot (1). The first palliative intervention for these patients was pioneered
by Hellen Taussig and Alfred Blalock, in November 1944, with the assistance of Vivian
Thomas, when the left subclavian artery was anastomosed to the pulmonary artery, with
what now known as the Blalock-Thomas-Taussig shunt, in a severely cyanosed child with
tetralogy of Fallot (2). A decade later, Sir Walter Lillehei performed the first complete
repair for patients with tetralogy of Fallot using human cross-circulation technique (3).
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Adherence as a Predictor of Glycemic Control Among
Adolescents With Type 1 Diabetes: A Retrospective
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ABSTRACT

Purpose: Metabolic control among adolescents with
type 1 diabetes mellitus (T1DM) is generally poor.
Nonadherence is a contributor to this poor glycemic
control, leading to adverse outcomes. The findings of
studies reporting the association between adherence
and glycemic control are conflicting. This study aimed
to assess the level of adherence among adolescents with
T1DM and its relationship with glycemic control.

Methods: This was a retrospective, cross-sectional
study that was conducted at Sidra Medicine, a state-
of-the-art tertiary health care facility for women
and children in Qatar. Mean blood or interstitial
glucose monitoring frequency (BGMF) was used to
assess adherence level among adolescents with T1IDM,
whereas glycemic control was assessed via documented
glycated hemoglobin A;. (HbAj.). Adolescents who
had a mean BGMF of >4 checks per day were
considered adherent, and those who had an HbA;.
level of <7% were considered as having controlled
diabetes. Correlational and logistic regression analyses
were performed to assess the relationship between
adherence and glycemic control, incorporating other
covariates into the model.

Findings: The rate of adherence among adolescents
with TIDM in Qatar was 40.9%. Adherent adolescents
had significantly lower median HbAj. levels com-
pared with nonadherent adolescents (9.0% vs. 9.7%;
P = 0.002). A significant negative correlation was
found between BGMF and HbA . level (correlation co-
efficient r, = —0.325; P < .001). Approximately 97%
of nonadherent adolescents compared with 87% of

1380
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adherent adolescents had suboptimal diabetes control
(HbA{. >7%) (P = .016). Furthermore, nonadherent
adolescents were 78% less likely to have controlled
diabetes compared with adherent adolescents (adjusted
odds ratio =0.221;95% CI,0.063—0.778; P = 0.019).
The combined effect of the determinants of glycemic
control among adolescents with TIDM that were
included in the multiple regression model was able to
explain approximately 9% of the variances in glycemic
control (Cox and Snell R? = 0.092).

Implications: The current findings suggest that
nonadherence was highly prevalent among adoles-
cents with TIDM and was a significant indepen-
dent predictor of glycemic control, explaining 9%
of the wvariability. This finding warrants further
exploration of other possible predictors of poor
glycemic control among the adolescent population.
Comprehensive interventions, including educational,
technological, and health service delivery aspects,
aimed at improving adherence and ultimately opti-
mizing glycemic control are warranted in adolescents
with TIDM. (Clin Ther. 2022;44:1380-1392.) ©
2022 The Author(s). Published by Elsevier Inc.
This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/)

Accepted for publication September 6, 2022
https://doi.org/10.1016/j.clinthera.2022.09.003
0149-2918/$ - see front matter

© 2022 The Author(s). Published by  Elsevier Inc.
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(http://creativecommons.org/licenses/by/4.0/)
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Chan School of Public Health, Boston, MA, United States, “Centre for Genomics and Child Health,
Queen Mary University of London, London, United Kingdom, °Division of Infection, Immunity and
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It has become clear that severe bronchiolitis is a heterogeneous disease; even
so, current bronchiolitis management guidelines rely on the one-size-fits-all
approach regarding achieving both short-term and chronic outcomes. It has
been speculated that the use of molecular markers could guide more effective
pharmacological management and achieve the prevention of chronic
respiratory sequelae. Existing data suggest that asthma-like treatment
(systemic corticosteroids and beta2-agonists) in infants with rhinovirus-
induced bronchiolitis is associated with improved short-term and chronic
outcomes, but robust data is still lacking. We performed a systematic search
of PubMed, Embase, Web of Science, and the Cochrane’s Library to identify
eligible randomized controlled trials to determine the efficacy of a
personalized, virus-dependent application of systemic corticosteroids in
children with severe bronchiolitis. Twelve studies with heterogeneous
methodology were included. The analysis of the available results comparing
the respiratory syncytial virus (RSV)-positive and RSV-negative children did not
reveal significant differences in the associatons between systemic
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1 | INTRODUCTION
Portal vein aneurysms (PVAs) are the most common, yet
rarely clinically encountered type of visceral venous an-
eurysm." PVAs were found in 0.43 percent of the 4186
consecutive patients who underwent routine abdominal
contrast-enhanced multidetector computed tomography
(MDCT) from 2004 to 2006.” These are anatomically clas-
sified as intrahepatic or extrahepatic PVAs, with extrahe-
patic accounting for nearly 63 percent of all cases. Young
and old have been equally affected, with an average age of
53.4years. Aneurysm sizes range from 19 to 50 mm, with a
median of 28.4mm.” The majority of aneurysms occur in:
The portal vein's main trunk, the hepatic hilus, or the junc-
tion of the splenic vein and the superior mesenteric vein.’
Splenic vein aneurysm first identified in 1953," is a type
of extrahepatic PVA."” SVA can be caused by a congenital
weakness in the vessel walls or an acquired cause such as:
portal hypertension, liver disease, pancreatitis, or trauma.
Intra-abdominal hemorrhage is a medical emergency
that can cause hypovolemic shock, cardiac arrest, and
even death if not treated immediately. The most common
cause of a life-threatening intra-abdominal bleed is blunt
and penetrating abdominal trauma. Nontraumatic causes

| Muhammad Abd Ur Rehman'

| Syed Haris Huda®

Splenic vein aneurysm (SVA) is a rare condition associated primarily with portal
hypertension. This case highlights a potentially fatal, rare SVA complication in a
young patient who presented in cardiac arrest, creating a diagnostic enigma in the
emergency department until a POCUS revealed a possible underlying etiology.

aneurysm, cardiac arrest, spleen, splenic vein rupture

such as: bleeding from hepatocellular carcinomas, rup-
ture of arterial or venous aneurysms, or spleen rupture
are uncommon.’”’

We present an intriguing and unusual case of sponta-
neous rupture of a splenic vein aneurysm, which resulted
in hypovolemic shock and cardiac arrest.

2 | CASE PRESENTATION
A 19-year-old boy was brought to our emergency depart-
ment by emergency medical service (EMS) as a case of car-
diac arrest. Further history from the family revealed that
the patient had been suffering from abdominal pain for
the previous 8 h. The pain was sudden in onset and was
generalized in location. It was not radiating or shifting
anywhere, and there were no reported aggravating or re-
lieving factors. Initially, the pain was milder with no asso-
ciated symptoms such as: nausea, vomiting, loose stools,
constipation, or fever. After nearly 8h, the pain became
more intense, and the patient began to feel dizzy, prompt-
ing him to seek medical attention.

The patient was found unconscious with no pal-
pable pulse when the EMS arrived. Cardiopulmonary

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any

medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.

© 2022 The Authors. Clinical Case Reports published by John Wiley & Sons Ltd.
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Abstract

During the COVID-19 pandemic, major challenges are facing pediatric cancer centers regarding access to cancer centers,
continuity of the anti-cancer therapy, hospital admission, and infection protection precautions. Pediatric oncologists
actively treating children with cancer from 29 cancer centers at 11 countries were asked to answer a survey from May 2020 to
August 2020 either directly or through the internet. COVID-19 pandemic affected the access to pediatric cancer care in the
form of difficulty in reaching the center in 22 (75.9%) centers and affection of patients' flow in 21 (72.4%) centers. Health care
professionals (HCP) were infected with COVID-19 in 20 (69%) surveyed centers. Eighteen centers (62%) modified the
treatment guidelines. Care of follow-up patients was provided in-hospital in 8(27.6%) centers, through telemedicine in 10
(34.5%) centers, and just delayed in 11 (38%) centers. Pediatric oncologists had different expectations about the future
effects of COVID-19 on pediatric cancer care. Seventy-six percent of pediatric oncologists think the COVID-19 pandemic will
increase the use of telemedicine. Fifty-five percent of pediatric oncologists think if the COVID-19 pandemic persists, we will
need to change chemotherapy protocols to less myelosuppressive ones. Collaborative studies are required to prioritize
pediatric cancer management during COVID-19 era.

Copyright © 2022 Wolters Kluwer Health, Inc. All rights reserved.
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Introduction: Research quality in pediatric surgery has been challenged by multiple factors,
including the low incidence of some congenital pathologies and rare event rates. With the
rapid increase of pediatric surgical literature, there is a need for systematic reviews to
synthesize evidence. It is important to assess the quality of these systematic reviews.
Objective: This study aims to examine the reporting of systematic reviews and meta-
analyses, using inguinal hernia repair as an index diagnosis.
Methods: MEDLINE, Embase, and CINAHL databases were searched for systematic reviews
and/or meta-analyses of interventions on inguinal hernia in the pediatric population. The
quality reporting was assessed using the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) and A MeaSurement Tool to Assess Systematic Reviews
(AMSTAR) 2 tools.
Results: Of 1449 unique reports, 21 studies were included (15 meta-analyses and six sys-
tematic reviews). Median percent reported items for PRISMA and AMSTAR 2 were 72.2%
and 70.5%, respectively. The least reported items in PRISMA were protocol registration
(27.6%), synthesis of results (13.0%), and a risk of bias across studies (20.6%). For AMSTAR 2,
the least reported items were reporting of source of funding (14.3%), appropriate methods
for statistical combination of results (25.0%), and pre-establishment of protocol (28.6%). All
critical items were completely or partially fulfilled in 5/21 (23.8%) of the studies and
completely absent in 1/21 (4.8%) studies.
Conclusions: The results of this study highlight relatively good reporting quality, yet a poor
methodological quality of systematic reviews/meta-analyses in the pediatric surgery
literature on inguinal hernia management.

© 2022 Elsevier Inc. All rights reserved.

* Corresponding author. Department of General Pediatric and Thoracic Surgery at Sidra Medicine, Doha, Qatar. Tel.: +97455948883.
E-mail address: nalshahwani@sidra.org (N. Alshahwani).
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https://doi.org/10.1016/j.jss.2022.04.008

250



M) Check for updates

Received: 20 February 2022 Revised: 7 September 2022 Accepted: 11 September 2022

DOI: 10.1002/ccd.30415

ORIGINAL ARTICLE - CLINICAL SCIENCE WILEY

Novel technique for transcatheter closure of sinus venosus
atrial septal defect: The temporary suture-holding technique
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vy become an alternative option to surgical repair. There are potential significant
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Imaging, Sidra Medicine, Doha, Qatar complications related to stent stability in the superior vena cava (SVC) and potential
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Younes Boudjemline, MD, PhD, Sidra Heart
Center, Sidra Medicine, Doha, Qatar. Objectives: To report results of a new modification “the suture technique” that

Email: yboudjemline@sidra.org improves safety profile of positioning and securing a covered stent in the SVC.

Methods: This is a descriptive, single center, retrospective review of patients who
underwent SVASD closure using the suture technique at our institution between
02/2020 and 08/2022.

Results: Fourteen patients underwent transcatheter repair of SVASD using the suture
technique. All procedures were successful. The suture technique allowed precise stent
placement in all patients without any migration or complication. Six patients required
additional stent placement at the level of the SVC. One patient had an additional
covered stent placed to eliminate a tiny residual shunt. Two patients had negligible
residual shunts at the time of the procedure. At follow-up, all patients clinically
improved and had significant reduction in right heart size on echocardiography and/or
magnetic resonance imaging. No arrhythmia was reported in any patient. None
required re-intervention after a mean follow-up of 16.5+SD 10.5 months.
Conclusions: The suture technique appears to be safe modification. Although our
study involves small sample size with no comparative group, we believe our
technique offers greater control over stent positioning, reducing the risk of stent
embolization and residual shunting in transcatheter closure of SVASD.

KEYWORDS
covered stent, partial anomalous pulmonary venous drainage, sinus venosus atrial septal defect

Abbreviations: ASD, atrial septal defect; BMS, bare metal stent; LA, left atrium; LFV, left femoral vein; PA, pulmonary artery; PAPVD, partial anomalous pulmonary venous drainage;

RA, right atrium; RFV, right femoral vein; RV, right internal jugular vein; RUPV, right upper pulmonary vein; SVASD, sinus venosus ASD; SVC, superior vena cava; TEE, transesophageal
echocardiography.

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any
medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.
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Abstract

Background: Infantile-onset Pompe disease (IOPD) is a rare and devastating, autosomal recessive lysosomal storage
disorder that manifests immediately after birth. In severe IOPD cases, complete/almost-complete acid alpha-
glucosidase enzyme deficiency is observed. Considering the rapid progression of the disease, timely diagnosis and
treatment are important; even slight delays can remarkably alter the course of the disease. Enzyme replacement
therapy (ERT) with recombinant human acid alpha-glucosidase is safe and beneficial for IOPD patients. However,
there is heterogeneity in the patient response to ERT. The factors influencing treatment effectiveness include the
patient’s age at the time of treatment initiation, pre-existing muscle damage, and cross-reactive immunologic
material (CRIM) status at baseline. Immunomodulation along with ERT is the recently developed therapeutic approach
that has been included in the therapeutic armamentarium of IOPD for optimizing clinical benefits, particularly in
CRIM-negative IOPD patients. However, there is a dearth of published data on the early diagnosis and clinical position
of the immunomodulation protocol along with ERT in the treatment of IOPD in the Gulf region.

Methods and results: Expert panel meetings, involving six experts from the Kingdom of Saudi Arabia, Kuwait, Oman,
Qatar, and the United Arab Emirates, were convened to develop consensus-based recommendations addressing
current diagnostic and management challenges for patients with IOPD in the Gulf region. Furthermore, this
consensus guideline may be implemented in clinical practice for the timely diagnosis and management of patients
with IOPD.

Conclusion: The expert consensus will help clinicians to make appropriate and timely decisions regarding
immunomodulation initiation and ERT treatment in IOPD patients in the Gulf region.

Keywords Cross-reactive immunologic material status, Enzyme replacement therapy, Gulf countries, Infantile-onset
Pompe disease, Immunomodulation protocol
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Caregiver distress: A mixed
methods evaluation of the
mental health burden of caring
for children with bladder
exstrophy
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Igra Nadeem?, Parth A. Lalakia?, Jay Shah?,
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Introduction: Caring for children with bladder exstrophy-epispadias complex
(BEEC) exacts a long-term emotional toll on caregivers. Previous studies leave
a gap in understanding the impact that caring for a child with BEEC has
on caregivers in low- and middle-income countries (LMIC). We hypothesize
that families and caregivers experience psychological distress that has long
gone unaddressed.

Materials and methods: From 2018 to 2020, researchers conducted a
multi-method evaluation of caregiver distress with participants recruited as
part of the annual International Bladder Exstrophy Collaboration based in
Ahmedabad, Gujarat, India. In 2018, pilot data was collected through cognitive
interviews. In 2019, researchers conducted structured interviews predicated
on themes from the previous year, which subsequently prompted formal
mental health screenings in 2020. Caregivers who reported suicidal thoughts
were immediately referred for intervention.

Results: In 2018, caregivers described the primary source of stigma arose
from their village (n = 9, 26.5%). Caregivers also identified long-term concerns
(n =18, 52.9%), including future fertility and marital prospects, as sources of
anxiety. In 2019, caregivers substantiated preliminary findings with the primary
source of anticipated (n = 9, 31%) and experienced (n = 19, 65.5%) stigma again
stemming from their communities. Both cohorts identified the collaboration
as a positive source of support (n = 23, 36.5%). In 2020, caregivers stated
decreased emotional wellbeing as number of subsequent repairs increased
(n =54, 75%, p = 0.002). Caregivers of children who underwent initial surgery
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KEYWORDS Abstract Background: Bariatric surgery averts obesity-induced insulin resistance and the
Body contouring metabolic syndrome. By contrast, surgical fat removal is considered merely an esthetic en-
surgery; deavor. The aim of this article was to establish whether surgical fat removal, similar to bariatric
Surgical fat removal; surgery, exerts measurable, lasting metabolic benefits.

Insulin resistance; Methods: PubMed, Embase, and Scopus were searched using the Polyglot Search Translator to
Inflammation; find studies examining quantitative expression of metabolic markers. Quality assessment was
Blood pressure; done using the MethodologicAl STandard for Epidemiological Research scale. The robust-error
Lipid profile meta-regression model was employed for this synthesis.

Results: Twenty-two studies with 493 participants were included. Insulin sensitivity improved
gradually with a maximum reduction in fasting insulin and homeostatic model assessment
for insulin resistance of 17 pmol/L and 1 point, respectively, at postoperative day 180. Peak
metabolic benefits manifest as a reduction of 2 units in body mass index, 3 kg of fat mass, 5 cm
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Abstract: Background: Atypical hemolytic uremic syndrome (aHUS) is a rare, life-threatening
thrombotic microangiopathy (TMA), which has been treated successfully with eculizumab. The
optimal duration of eculizumab in treating patients with aHUS remains poorly defined. Methods:
We conducted a multicenter retrospective study in the Arabian Gulf region for children of less than
18 years of age who were diagnosed with aHUS and who discontinued eculizumab between June 2013
and June 2021 to assess the rate and risk factors of aHUS recurrence. Results: We analyzed 28 patients
with a clinical diagnosis of aHUS who had discontinued eculizumab. The most common reason for the
discontinuation of eculizumab was renal and hematological remission (71.4%), followed by negative
genetic testing (28.6%). During a median follow-up period of 24 months after discontinuation,
8 patients (28.5%) experienced HUS relapse. The risk factors of recurrence were positive genetic
mutations (p = 0.020). On the other hand, there was no significant relationship between the relapse
and age of presentation, the need for acute dialysis, the duration of eculizumab therapy before
discontinuation, or the timing of eculizumab after the presentation. Regarding the renal outcomes
after discontinuation, 23 patients were in remission with normal renal function, while 4 patients
had chronic kidney disease (CKD) (three of them had pre-existing chronic kidney disease (CKD)
before discontinuation, and one case developed a new CKD after discontinuation) and one patient
underwent transplantation. Conclusions: The discontinuation of eculizumab in patients with aHUS is
not without risk; it can result in HUS recurrence. Eculizumab discontinuation can be performed with
close monitoring of the patients. It is essential to assess risk the factors for relapse before eculizumab
discontinuation, in particular in children with a positive complement variant and any degree of
residual CKD, as HUS relapse may lead to additional loss of kidney function. Resuming eculizumab
promptly after relapse is effective in most patients.
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Background: Assessment of the quality of life (Qol) among healthcare
workers (HCWs) is vital for better healthcare and is an essential indicator
for competent health service delivery. Since the coronavirus disease 2019
(COVID-19) pandemic strike, the frontline position of HCWs subjected
them to tremendous mental and psychological burden with a high risk of
virus acquisition.

Aim: This study evaluated the QoL and its influencing factors among HCWs
residing in the Arab countries.

Methods: This was a cross-sectional study using a self-administered online
questionnaire based on the World Health Organization QoL-BREF instrument
with additional questions related to COVID-19. The study was conducted in
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Abstract

Topical anesthetics are commonly used in emergency departments. One of the side effects can be
methemoglobinemia if not appropriately used. We present a case of a six-week-old baby who developed
methemoglobinemia with levels of 30.6% after prolonged (15 hours) application of Eutectic Mixture of Local
Anesthetics (EMLA) cream. The cream was applied for spontaneous drainage of a perianal abscess. The
patient received IV methylene blue with a resolution of methemoglobinemia.

Categories: Emergency Medicine
Keywords: emergency, pediatric, abscess, methemoglobinemia, emla

Introduction

EMLA (Eutectic Mixture of Local Anesthetics), is a water and oil-based emulsion of 2.5% prilocaine and 2.5%

lidocaine [1]. The recommended dose of EMLA in children is 1 gram/10 cm? of surface area applied for one
hour in infants less than three months of age and for four hours in older infants and children [2]. It is
commonly used in pediatric emergency departments to achieve local analgesia of intact skin for minor
procedures especially intravenous cannulation, spontaneous drainage of a subcutaneous abscess, and
lumbar puncture [3-5]. EMLA is a mostly safe topical anesthetic with common side effects such as mild skin
reactions in the form of erythema, pallor, edema, and less common systemic side effects in the form of
methemoglobinemia, and cardiovascular and central nervous system toxicity [6]. We describe one such case
of methemoglobinemia secondary to prolonged application of EMLA cream in an infant. To our knowledge,
previously there is no case report of acquired methemoglobinemia secondary to the application of EMLA for
abscess drainage.

Case Presentation

A six-week-old male, previously healthy, was brought to the emergency department in the evening for
evaluation of right-sided perianal abscess. As per history, it started as a small papule that gradually
increased in size over the next five days with associated erythema and swelling but no discharge. There was
no associated fever, difficulty in breathing, vomiting, or diarrhea. On examination, the patient had a 2x2 cm
right-sided perianal area of erythema with a central non-draining punctum. Surgery was consulted and the
plan was to apply EMLA cream for one hour with the hope of spontaneous drainage of the abscess and to
return the next day morning for incision and drainage if there was no spontaneous drainage. Unfortunately,
the EMLA was left on the site of the abscess overnight and the next day another dose of EMLA cream was
applied. The total application time was 15 hours. The patient had no issues overnight.

The next day, on arrival at the emergency department, vitals were a temperature of 37.6 degree Celsius,
respiratory rate of 42 breaths per minute, blood pressure of 86/51 millimeter of mercury, and oxygen
saturation of 100% on room air. While awaiting incision and drainage the patient started to have consistent
desaturations of 82% on room air with a normal waveform signal on pulse oximetry. At this point, the
patient was placed on a 15 L non-rebreather face mask with minimal improvement in oxygen saturation
initially. Later oxygen saturation improved to 90% on a 15 L non-rebreather face mask with the respiratory
rate ranging between 27-40 breaths per minute. The EMLA cream was removed.

Examination at this point suggested normal heart sounds with no murmurs, normal femoral pulses, and
bilateral normal respiratory sounds, no accessory muscle use or cyanosis. There was no family history of
methemoglobinemia. Complete cell count (CBC), comprehensive metabolic panel (CMP), venous blood gas
(VBG), and glucose 6 phosphate dehydrogenase (G6PD) levels were sent to the laboratory. EKG suggested
normal sinus rhythm, with no hypertrophy and axis deviation. An X-ray chest suggested a normal
cardiopulmonary silhouette. The VBG revealed a methemoglobin level of 30.6%, with the rest of the values
unremarkable. CBC showed a hemoglobin level of 10.1 g/dl and CMP was normal. While waiting for G6PD
levels, VBG was repeated in three hours which showed a methemoglobin level of 26.4%. After normal G6PD

How to cite this article
Khan A, Eldos Y, AlAnsari K M (November 09, 2022) Acquired Methemoglobinemia in an Infant: Consequence of Prolonged Application of Eutectic
Mixture of Local Anesthetics (EMLA) Cream fcess Drainage. Cureus 14(11): €31304. DOI 10.7759/cureus.31304
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OPEN Dietary long-chain omega 3
fatty acids modify sphingolipid
metabolism to facilitate airway
hyperreactivity

Andrea Heras'’, Rika Gomi7, Madeline Young'’, Chuchun L. Chang?, Emily Wasserman'-3,
Anurag Sharma?, Wenzhu Wu?, Jinghua Gu3, Uthra Balaji3, Rachel White?, Perdita Permaul?,
Ibrahim Janahi*, Tilla S. Worgall>’ & Stefan Worgall*3:57>

Omega-3 polyunsaturated fatty acids (n-3 PUFAs) are essential nutrients that can affect inflammatory
responses. While n-3 PUFAs are generally considered beneficial for cardiovascular disease and
obesity, the effects on asthma, the most common inflammatory lung disease are unclear. While
prenatal dietary n-3 PUFAs decrease the risk for childhood wheezing, postnatal dietary n-3 PUFAs
can worsen allergic airway inflammation. Sphingolipid metabolism is also affected by dietary n-3
PUFAs. Decreased sphingolipid synthesis leads to airway hyperreactivity, besides inflammation,

a cardinal feature of asthma, and common genetic asthma risk alleles lead to lower sphingolipid
synthesis. We investigated the effect of dietary n-3 PUFAs on sphingolipid metabolism and airway
reactivity. Comparing a fish-oil diet with a high n-3 PUFA content (FO) to an isocaloric coconut oil-
enriched diet (CO), we found an n-3 PUFA-dependent effect on increased airway reactivity, that was
not accompanied by inflammation. Lung and whole blood content of dihydroceramides, ceramides,
sphingomyelins, and glucosylceramides were lower in mice fed the n-3 PUFA enriched diet consistent
with lower sphingolipid synthesis. In contrast, phosphorylated long chain bases such as sphingosine
1-phosphate were increased. These findings suggest that dietary n-3 PUFAs affect pulmonary
sphingolipid composition to favor innate airway hyperreactivity, independent of inflammation, and
point to an important role of n-3 PUFAs in sphingolipid metabolism.

Polyunsaturated fatty acids (PUFAs), essential nutrients with a multitude of biological effects mainly related to
growth and metabolism, are actively incorporated as acyl chains into cell membrane lipids, including sphingolip-
ids, and can affect membrane scaffold formation, energy storage and signal transduction by lipid mediators’.
N-3 PUFAs have anti-inflammatory effects® which attenuate systemic inflammation associated with obesity
and cardiovascular disease®*. N-3 PUFAs may also be beneficial in asthma as: (1) Exhaled breath condensates
of asthmatic individuals contained lower levels of a n-3 PUFA docosahexaenoic acid derivative’; and decreased
airway reactivity inflammation with allergic sensitization can be achieved (2) by oral or aerosolized administra-
tion n-3 PUFAs or derivatives’'% and (3) by endogenously increasing n-3 PUFAs in transgenic mice expressing
an-3 fatty acid desaturase'". In contrast, exacerbation of inflammation by n-3 PUFAs has been seen with allergic
airway and intestinal inflammation'?-'* and infection'*~'” models.

Polymorphisms within the 17q21 chromosomal region that increase expression of the sphingolipid synthesis
inhibitor ORMDLA3 are linked to childhood asthma'®-** and obesity?'. ORMDL3 inhibits serine palmitoyl trans-
ferase (SPT), the rate-limiting enzyme in de novo sphingolipid synthesis*>**. ORMDL3-overexpressing mice as
well as knockdown or pharmacological inhibition of SPT lead to decreased lung sphingolipid levels and innate

airway hyperreactivity’*?*. We investigated the effects of n-3 PUFAs on sphingolipid metabolism and airway

1Department of Pediatrics, Weill Cornell Medicine, 413 East 69th Street, Room 1200, New York, NY 10021,
USA. 2Institute of Human Nutrition/Department of Pediatrics, Columbia University Medical Center, New York, NY,
USA. 3Weill Cornell Medicine, Drukier Institute for Children’s Health, New York, USA. “Department of Pediatrics,
Sidra Hospital, Doha, Qatar. >Department of Pathology and Cell Biology, Columbia University Medical Center, New
York, USA. ®Department of Genetic Medicine, Weill Cornell Medicine, New York, USA.’These authors contributed
equally: Andrea Heras, Rika Gomi, Madeline Young, Tilla S. Worgall and Stefan Worgall. “'email: stw2006@
med.cornell.edu
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Protection from previous natural infection compared with
mRNA vaccination against SARS-CoV-2 infection and severe
COVID-19 in Qatar: a retrospective cohort study

Hiam Chemaitelly, Houssein H Ayoub, Sawsan AlMukdad, Peter Coyle, Patrick Tang, Hadi M Yassine, Hebah A Al-Khatib, Maria K Smatti,
Mohammad R Hasan, Zaina Al-Kanaani, Einas Al-Kuwari, Andrew Jeremijenko, Anvar Hassan Kaleeckal, Ali Nizar Latif,

Riyazuddin Mohammad Shaik, Hanan F Abdul-Rahim, Gheyath K Nasrallah, Mohamed Ghaith Al-Kuwari, Adeel A Butt, Hamad Eid Al-Romaihi,
Mohamed H Al-Thani, Abdullatif Al-Khal, Roberto Bertollini, Laith | Abu-Raddad

Summary

Background Understanding protection conferred by natural SARS-CoV-2 infection versus COVID-19 vaccination is
important for informing vaccine mandate decisions. We compared protection conferred by natural infection versus
that from the BNT162b2 (Pfizer-BioNTech) and mRNA-1273 (Moderna) vaccines in Qatar.

Methods We conducted two matched retrospective cohort studies that emulated target trials. Data were obtained from
the national federated databases for COVID-19 vaccination, SARS-CoV-2 testing, and COVID-19-related hospitalisation
and death between Feb 28, 2020 (pandemic onset in Qatar) and May 12, 2022. We matched individuals with a
documented primary infection and no vaccination record (natural infection cohort) with individuals who had received
two doses (primary series) of the same vaccine (BNT162b2-vaccinated or mRNA-1273-vaccinated cohorts) at the start
of follow-up (90 days after the primary infection). Individuals were exact matched (1:1) by sex, 10-year age group,
nationality, comorbidity count, and timing of primary infection or first-dose vaccination. Incidence of SARS-CoV-2
infection and COVID-19-related hospitalisation and death in the natural infection cohorts was compared with
incidence in the vaccinated cohorts, using Cox proportional hazards regression models with adjustment for matching
factors.

Findings Between Jan 5, 2021 (date of second-dose vaccine roll-out) and May 12, 2022, 104500 individuals vaccinated with
BNT162b2 and 61955 individuals vaccinated with mRNA-1273 were matched to unvaccinated individuals with a
documented primary infection. During follow-up, 7123 SARS-CoV-2 infections were recorded in the BNT162b2-
vaccinated cohort and 3583 reinfections were recorded in the matched natural infection cohort. 4282 SARS-CoV-2
infections were recorded in the mRNA-1273-vaccinated cohort and 2301 reinfections were recorded in the matched
natural infection cohort. The overall adjusted hazard ratio (HR) for SARS-CoV-2 infection was 0-47 (95% CI 0-45-0-48)
after previous natural infection versus BNT162b2 vaccination, and 0-51 (0-49-0-54) after previous natural infection
versus mRNA-1273 vaccination. The overall adjusted HR for severe (acute care hospitalisations), critical (intensive care
unit hospitalisations), or fatal COVID-19 cases was 0-24 (0-08-0-72) after previous natural infection versus BNT162b2
vaccination, and 0-24 (0-05-1-19) after previous natural infection versus mRNA-1273 vaccination. Severe, critical, or fatal
COVID-19 was rare in both the natural infection and vaccinated cohorts.

Interpretation Previous natural infection was associated with lower incidence of SARS-CoV-2 infection, regardless of
the variant, than mRNA primary-series vaccination. Vaccination remains the safest and most optimal tool for
protecting against infection and COVID-19-related hospitalisation and death, irrespective of previous infection status.

Funding The Biomedical Research Program and the Biostatistics, Epidemiology, and Biomathematics Research Core,
Weill Cornell Medicine-Qatar; Qatar Ministry of Public Health; Hamad Medical Corporation; Sidra Medicine; Qatar

Genome Programme; and Qatar University Biomedical Research Center.

Copyright © 2022 The Author(s). Published by Elsevier Ltd. This is an Open Access article under the CC BY 4.0 license.

Introduction

COVID-19 vaccines induce protection against SARS-CoV-2
infection and COVID-19-related hospitalisation and
death.** Natural infection with SARS-CoV-2 also induces
protection against subsequent SARS-CoV-2 infection
and COVID-19-related hospitalisation and death.** An
increasing number of studies suggest that differences
exist in the level and durability of protection conferred by

www.thelancet.com/microbe Vol3 December 2022

natural infection versus vaccination.™ This variation
might arise from differences in several factors, including
the mechanism of action,”” mucosal immunity,** the
volume and nature of neutralising antibody titres,**” and
circulating variants."*

Understanding  protection conferred by natural
SARS-CoV-2 infection versus COVID-19 vaccination is
important for informing vaccine mandate decisions.
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Covid-19 Vaccine Protection among
Children and Adolescents in Qatar

H. Chemaitelly, S. AIMukdad, H.H. Ayoub, H.N. Altarawneh, P. Coyle, P. Tang,
H.M. Yassine, H.A. Al-Khatib, M.K. Smatti, M.R. Hasan, Z. Al-Kanaani, E. Al-Kuwari,
A. Jeremijenko, A.H. Kaleeckal, A.N. Latif, R.M. Shaik, H.F. Abdul-Rahim,
G.K. Nasrallah, M.G. Al-Kuwari, H.E. Al-Romaihi, A.A. Butt, M.H. Al-Thani,

A. Al-Khal, R. Bertollini, and L.). Abu-Raddad

ABSTRACT

BACKGROUND

The BNT162b2 vaccine against coronavirus disease 2019 (Covid-19) has been autho-
rized for use in children 5 to 11 years of age and adolescents 12 to 17 years of age
but in different antigen doses.

METHODS

We assessed the real-world effectiveness of the BNT162b2 vaccine against infection
with severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) among children
and adolescents in Qatar. To compare the incidence of SARS-CoV-2 infection in the
national cohort of vaccinated participants with the incidence in the national cohort
of unvaccinated participants, we conducted three matched, retrospective, target-
trial, cohort studies — one assessing data obtained from children 5 to 11 years of
age after the B.1.1.529 (omicron) variant became prevalent and two assessing data
from adolescents 12 to 17 years of age before the emergence of the omicron variant
(pre-omicron study) and after the omicron variant became prevalent. Associations
were estimated with the use of Cox proportional-hazards regression models.

RESULTS

Among children, the overall effectiveness of the 10-ug primary vaccine series against
infection with the omicron variant was 25.7% (95% confidence interval [CI], 10.0 to
38.6). Effectiveness was highest (49.6%; 95% CI, 28.5 to 64.5) right after receipt of
the second dose but waned rapidly thereafter and was negligible after 3 months.
Effectiveness was 46.3% (95% CI, 21.5 to 63.3) among children 5 to 7 years of age
and 16.6% (95% CI, —4.2 to 33.2) among those 8 to 11 years of age. Among adoles-
cents, the overall effectiveness of the 30-ug primary vaccine series against infection
with the omicron variant was 30.6% (95% CI, 26.9 to 34.1), but many adolescents had
been vaccinated months earlier. Effectiveness waned over time since receipt of the
second dose. Effectiveness was 35.6% (95% CI, 31.2 to 39.6) among adolescents 12
to 14 years of age and 20.9% (95% CI, 13.8 to 27.4) among those 15 to 17 years of age.
In the pre-omicron study, the overall effectiveness of the 30-ug primary vaccine se-
ries against SARS-CoV-2 infection among adolescents was 87.6% (95% CI, 84.0 to
90.4) and waned relatively slowly after receipt of the second dose.

CONCLUSIONS
Vaccination in children was associated with modest, rapidly waning protection
against omicron infection. Vaccination in adolescents was associated with stronger,
more durable protection, perhaps because of the larger antigen dose. (Funded by
Weill Cornell Medicine—Qatar and others.)
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Microbiological and clinical characteristics = @
of invasive Group B Streptococcal blood stream
infections in children and adults from Qatar

Maisa Ali'”", Mohammed A. Alamin?, Gawahir A. Ali', Khalid Alzubaidi?, Bashir Ali2, Abdellatif Ismail?,
Joanne Daghfal’, Muna Almaslamani' and Hamad Abdel Hadi'

Abstract

Introduction: Group B Streptococci (GBS) colonize almost one third of human gastrointestinal and genitourinary
tracts, particularly in females. The aim of this study is to evaluate the epidemiology, microbiological characteristics,
and clinical outcomes of invasive GBS disease in Qatar from all age groups.

Methods: A retrospective study was conducted on patients with confirmed GBS blood stream infections during the
period between January 2015 and March 2019. Microbiological identification was performed using automated BD
PhoenixTM system, while additional antimicrobial susceptibility tests were performed using E test and disc diffusion
methods.

Result: During the four years period, the incidence steadily rose from 1.48 to 2.09 cases per 100.000 population. Out
of 196 confirmed cases of invasive GBS infections, the majority were females (63.7%, 125/196) of which 44.8% were
pregnant and 53.6% were colonized. Three distinct affected age groups were identified: children <4 years of age
(35.7%), young adults 25-34 (20.9%) and the elderly > 65 year (17.4%). Presenting symptoms were mild with fever

in 53% of cases while 89% of cases had Pitt bacteraemia score of < 2. Isolates were universally sensitive to penicillin,
ceftriaxone, and vancomycin at 100% but with significant resistance to erythromycin (49%) and clindamycin (28.6%)
while 16.8% had inducible clindamycin resistance. Clinical outcomes showed cure rate of 87.25% with complications
in (8.76%) and 4% mortality.

Conclusion: There is a rising trend of Group B Streptococcal blood stream infections in Qatar with significantly high
clindamycin and erythromycin resistance rates. Universal susceptibility rates were demonstrated for penicillin, ceftriax-
one, and vancomycin.

Keywords: Group B Streptococci (GBS), Strep agalactiae, Sepsis, Bacteraemia, Qatar

Introduction women [1]. Despite being harmless in the majority of
Group B Streptococci (GBS) are gram-positive cocci that  colonized individuals, the pathogen is capable of causing
commonly colonize the gastrointestinal and genitouri- invasive diseases primarily in neonates, infants, pregnant
nary tracts of adults particularly of females and pregnant  and postpartum women as well as the elderly with signifi-
cant morbidity and mortality [2].

The spectrum of the invasive disease including mater-

*Correspondence: MALI34@hamad.qa nal and neonatal sepsis, was recognised during the 1960s
' Communicable Diseases Centre, Infectious Diseases Department, Hamad which led to major public health measures to improve
Medical Corporation, P. ©. Box 3050, Doha, Qatar recognition, management and prevention of GBS

Full list of author information is available at the end of the article
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report of two cases

Ahmed Shamekh,' Colin Powell,* Abdusamea Ashabani," Ibtihal Siddiq Abdelgadir @ *

SUMMARY

The SARS-COV-2 pandemic led to the development
of several vaccinations to contain the disease. The
Pfizer-BioNTech COVID-19 (BNT162b2) vaccine was
recommended on May 2021 for use in children above
12 years and older. The vaccine is safe, well tolerated
and highly effective. Initial reports showed no serious
adverse events; however, cases of myocarditis in
young healthy male adolescents have been reported.
We report two cases of myocarditis/perimyocarditis
who presented with short history of chest pain
following administration of the second dose of the
MRN COVID-19 vaccine.

BACKGROUND

Although post-COVID-19 vaccination myocarditis
is rare, it is a known side effect of the vaccine.'
Studies from the USA show that the risk of myocar-
ditis after receiving mRNA-based COVID-19
vaccines is increased across all age and sex groups.
Epidemiological studies reported an incidence of
20-30 per million patients, and the risk is highest
after the second vaccination dose in adolescent
males.” > The Centers for Disease Control and
Prevention (CDC) recommends that COVID-19
primary series vaccines should be given to everyone
aged 6 months and older with COVID-19 boosters
for everyone 5 years and older.* The vaccine
shows excellent efficacy and safety outcomes, but
the long-term side effects are still under inves-
tigations.” We report two adolescent males who
developed acute myocarditis, post Pfizer-BioNTech
vaccine for COVID-19. The healthcare provider
is to suspect myocarditis in healthy children who
recently received COVID-19 vaccinations and
presented with chest pain with or without cardiac
symptoms.
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Figure 2 Case 1: Cardiac MRI (A) long axis view
showing an abnormal high signal intensity of myocardium
highlighted by the arrows. (B) four-chamber views post
gadolinium showing late gadolinium enhancement.

CASE PRESENTATION

Case 1

A boy in early adolescence with no significant
medical history, apart from Perthe’s disease. He
presented with a 1-day history of chest pain radi-
ating to the left arm. There were no other symp-
toms. He received the second Pfizer-BioNTech
vaccine dose 4days before presentation to the
paediatric emergency department (PED). On
arrival, all his vital signs vitals were stable. His
aural temperature was 37°C, heart rate was: 67
beats per minute (bpm), respiratory rate (RR) was
16 bpm, blood pressure was 126/59 mm Hg and
oxygen saturation - SpO2 was 100% in air. His
weight was 71kg (90th centile), height was 165 cm
(25th centile) and body mass index (BMI) 26.1 kg/
m?. Serum troponin I level, on arrival to PED, was
raised at 586 ng/L (normal values <20ng/L) (see
figure 1). ECG showed diffuse ST segment changes
and cardiacecho was normal with left ventricular
ejection fraction of 67%. The cardiac MRI (cMRI)
showed myocardial oedema, wall motion abnor-
mality and transmural delayed enhancement at the
apical lateral region of left ventricle supporting the
diagnosis of myocarditis (figure 2). His COVID-19
nasal swab antigen test was negative; however, his
COVID-19 IgG antibodies were positive with a
titre of (binding antibody units -BAU)1930 BAU/
mL. He was admitted to paediatric intensive care
unit (PICU) for close monitoring of his clinical
condition and serum troponin levels (figure 1). He
received intravenous immunoglobulin, but this was
stopped soon after been started as he developed
severe chest pain.

Case 2

A boy in early adolescence with a medical history
of allergic rhinitis, presented with 1-day history of
non-radiating central chest pain. He had no other

doi:10.1136/bcr-2022- Figure 1 Case 1: troponin | titre reading recorded over ~ symptoms. He had received the second Pfizer-
253383 3 weeks. BioNTech vaccine 5 days before attending the PED.
BMJ Shamekh A, et al. BMJ Case Rep 2022;15:€253383. doi:10.1136/bcr-2022-253383 1
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Abstract

Stage Il Wilms' tumour (WT) represents a heterogeneous group which includes
different criteria, but all stage lll patients are treated according to the same study reg-
iment. The aim of the study was to retrospectively analyse outcomes in patients with
stage Il due to positive resection margins (RM) only, sub-grouped in RM with viable
(RM-v) and nonviable (RM-nv) tumour. Patients were treated pre- and postopera-
tively according to the SIOP-WT-2001 protocol in the UK-CCLG and GPOH WT tri-
als and studies (2001-2020). There were 197 patients, including 134 with localised,
abdominal stage Il and 63 with overall stage 1V, but abdominal stage Ill. Stage Ill due
to RM-v had 126 patients, and due to RM-nv 71 patients. The overall 5-year local-
relapse-free survival (RFS), event-free (EFS) and overall survival (OS) estimates for all
patients with abdominal stage Il RM were 95.7% (+SE1.5%), 85.1 (+SE2.6%) and
90.3% (+SE2.2%), respectively. Patients with stage Ill RM-nv had significantly better

Abbreviations: AIEOP, Associazione Italiana di Ematologia e Oncologia Pediatrica; CCLG, Children's Cancer and Leukaemia Group; CIC, chemotherapy-induced changes; COG, Children's
Oncology Group; EFS, event-free survival; GPOH, Gesellschaft fiir Padiatrische Onkologie und Hamatologie; HR-WT, high-risk Wilms' tumour; IMPORT, Improving Population Outcomes for
Renal Tumours of Childhood; IR-WT, intermediate-risk Wilms' tumour; LR-WT, low-risk Wilms' tumour; NWTS, National Wilms Tumour Study; OS, overall survival; RFS, relapse free survival;
RM, resection margin; SIOP, International Society of Paediatric Oncology; WT, Wilms' tumour.
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KEYWORDS Summary Background: Obesity-induced insulin resistance leads to the metabolic syndrome.
Cryolipolysis; Both bariatric surgery and surgical fat removal have been shown to improve metabolic health,
Laser lipolysis; but the metabolic benefits of nonsurgical fat removal remain uncertain. The aim of this paper
Radiofrequency is to establish whether nonsurgical fat removal exerts measurable, lasting metabolic benefits
ablation; by way of changes to serum lipid profiles.

High intensity focused Methods: PubMed, Cochrane CENTRAL, Embase, and clinical trials registers were searched us-
thermal ultrasound ing the Polyglot Search Translator to find studies examining quantitative changes in metabolic
(HIFU); markers after nonsurgical body contouring procedures. The MethodologicAl STandard for Epi-
BMI; demiological Research (MASTER) scale was adopted for the quality assessment of the included
Lipid profile studies. The robust-error meta-regression (REMR) model was employed.

Results: Twenty-two studies and 676 participants were included. Peak body compositions mea-
sures manifest as a reduction of 2 units in body mass index (BMI), 1 kg of body weight (BW),
5 cm in waist circumference (WC) and 1.5 cm in abdominal fat thickness (FT), sustained up
to 60 days postprocedure. Transient increases of 15 mg/dL in low-density lipoprotein (LDL),
10 mg/dlin triglycerides (TG), and 15 mg/dl in total cholesterol (TC) were observed at 2 weeks
postprocedure.

* Corresponding author at: Department of Surgery, Sidra Medicine, Associate Professor of Clinical Surgery, Weill Cornell Medical College,
New York, Qatar.
E-mail address: gglass@sidra.org (G.E. Glass).
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Background: There is an increased demand for hematopoietic stem cell transplant
(HSCT) to treat various diseases including combined immunodeficiencies (CID), with
limited worldwide availability. Variables affecting the decision regarding CID patients'
prioritization for HSCT are not known. We aimed to determine general, clinical, and
immunologic factors associated with the higher risk of early death (<6 months after
diagnosis) in untransplanted CID patients.

Methods: Data collection was done retrospectively from five centers and included
general patients' information, and clinical and laboratory variables. Inclusion criteria
were untransplanted patients who are either dead or alive with a follow-up period
>6 months after diagnosis.

Results: Two hundred and thirty-six CID patients were reported by participating cent-
ers, of whom 111 were included in the study with a cumulative follow-up period of
278.6years. Seventy-two patients died with the median age of death of 10.5months.
35.1% of the patients succumbed within 6 months after the diagnosis. Having a his-
tory of Candida infections, sepsis or hepatomegaly was associated with an increased
risk of early death. None of the other general or clinical variables was associated with
such risk. Bivariate analysis of lymphocyte subsets showed that patients with the fol-
lowing counts: CD3* <100, CD4* <200, CD8" <50, or CD16"CD56% <200cells/pl
had increased risk of early death. In adjusted analysis, increased risk of early death
was observed among patients with CD3"* count <100 cells/pl.

Conclusion: Combined immunodeficiencies patients with a history of Candida infec-
tions, sepsis, hepatomegaly, or severe T-lymphopenia should be given priority for
HSCT to avoid early death.

Abbreviations: ADA, adenosine deaminase; AK2, adenylate kinase 2; Cl, confidence interval; CID, combined immunodeficiencies affecting cellular and humoral immunity; DOCKS,
dedicator of cytokinesis 8; HR, hazard ratio; HSCT, hematopoietic stems cell transplant; IQR, interquartile range; KM, Kaplan-Meier; MHC I, major histocompatibility Il; SCID, severe

combined immunodeficiency.

© 2022 European Academy of Allergy and Clinical Immunology and John Wiley & Sons Ltd.
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Addressing violence against
children: A case review in the
state of Qatar
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Introduction: Violence against children (VAC) is a critical public health issue
that affects billions of children worldwide. The combination of its prevalence
and severity of effects on children creates an urgent need for effective
interventions. Multiple studies associate VAC with lifelong implications that
affect children through adulthood. In Qatar, multiple approaches such as
legislation are being used to protect children from all forms of violence. Despite
the gravity of the issue, there is still low readiness for the prevention of VAC in
Qatar. This review aimed to map approaches to addressing VAC in Qatar from
the panelists’ perspectives on current approaches to addressing VAC.

Methods: The review obtained data from a recorded video entitled “A
Public Health Approach to Addressing Violence Against Children.” The panel
discussion in this video clip was organized as a side event of the WISH
virtual summit by UNICEF and WISH on World Children’s Day, held in Qatar
in November 2020. The video was transcribed and analyzed using thematic
analysis.

Findings: It shows the importance of both global and national level
interventions in addressing VAC. The review uses the socioecological model to
show relationships among different levels of interventions addressing VAC in
Qatar. The findings highlight the national approaches to addressing VAC using
public health, and legislative and policy approaches.

Discussion: The interventions addressing VAC at different levels in Qatar
are interconnected. Delineating each level is key to the formation of holistic
interventions that leverage global, regional, national, communal, familial, and
individual factors that support interventions to address VAC.

KEYWORDS

Child health, Child Abuse, public health, violence against children, thematic analysis,
socioecological model
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Abstract

Background: Intraoperative pathological diagnosis of central nervous system (CNS)
tumours is essential to planning patient management in neuro-oncology. Frozen sec-
tion slides and cytological preparations provide architectural and cellular informa-
tion that is analysed by pathologists to reach an intraoperative diagnosis. Progress
in the fields of artificial intelligence and machine learning means that Al systems
have significant potential for the provision of highly accurate real-time diagnosis in
cytopathology.

Objective: To investigate the efficiency of machine-learning models in the intraopera-
tive cytological diagnosis of CNS tumours.

Materials and Methods: We trained a deep neural network to classify biopsy mate-
rial for intraoperative tissue diagnosis of four major brain lesions. Overall, 205 medi-
cal images were obtained from squash smear slides of histologically correlated cases,
with 18 high-grade and 11 low-grade gliomas, 17 metastatic carcinomas, and 9 non-
neoplastic pathological brain tissue samples. The neural network model was trained
and evaluated using 5-fold cross-validation.

Results: The model achieved 95% and 97% diagnostic accuracy in the patch-level clas-
sification and patient-level classification tasks, respectively.

Conclusions: We conclude that deep learning-based classification of cytological prep-
arations may be a promising complementary method for the rapid and accurate intra-

operative diagnosis of CNS tumours.

KEYWORDS
artificial intelligence, brain tumour, cytopathology, deep learning, intraoperative diagnosis,
neural networks

a piece of lesional tissue for an expedited intraoperative consultation

The central nervous system (CNS) is the most common site of cancer
in children and adolescents. Although CNS tumours are not the lead-
ing cancer type in adults, over half of brain cancers are metastatic
carcinomas that originate elsewhere in the body, and gliomas are the
most common primary tumours. The gold standard for determination
of a final diagnosis of a brain tumour is the microscopic examination of
biopsy material by a neuropathologist. Neurosurgeons typically send

at which the next surgical step is decided; this could either be the ces-
sation of surgery or the pursuit of aggressive surgical resection. In ad-
dition, accurate intraoperative pathological diagnosis of CNS tumours
is essential for patient management and may help to make decisions
regarding the intraoperative use of radiation therapy or adjuvant che-
motherapy during surgery for high-grade glial tumours.>®

The intraoperative microscopic diagnosis of brain biopsies can be
made by examining frozen sections (FSs) and cytology preparations.

Cytopathology. 2023;34:113-119.

wileyonlinelibrary.com/journal/cyt
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Introduction/Purpose. Tracheoesophageal fistula (TEF) represents one of the most common congenital developmental
malformations of the upper digestive tract. The optimal surgical management has several controversies, particularly in rapidly
developing countries. Morbidity and mortality are highly variable between centers and are dependent on various factors.
However, complex medical care has considerably improved, especially in developing countries. This study describes the
experience of our center in patients with TEF with emphasis on the clinical characteristics, postoperative immediate and long-
term respiratory and gastrointestinal complications, and the mortality rate of such cases which would allow us to compare our
results with other regional pediatric tertiary centers. Methods. This is a retrospective review of the medical electronic charts of
patients with TEF that were followed at Sidra Medicine in the state of Qatar. The review included the patients who were
operated upon in the period of 2011-2021 but continued to follow at our institution in the period of 2018-2021. Demographic
data, associated anomalies, preoperative, operative, and postoperative courses, and growth parameters were collected. Results. A
total of 35 patients with TEF (24 males and 11 females) were collected. 49% were full term. We identified seven patients (20%)
with isolated TEF, TEF with VACTERL association in 29% of our patients, other chromosomal anomalies in 17%, or
associated with other anomalies (not related to VACTERL) in 34% of the patients. The majority of the patients (94%) were of
type C-TEF (TEF with esophageal atresia-EA/TEF). All patients were operated except for one patient who died at 2 days of life
due to cardiac complications. Median age at which surgery was performed was 2 days (range 1-270 days). Median follow-up
was 32 months (range 7-115 months). Immediate postoperative complications were encountered in eleven patients (33%) and
included anastomosis leak in 12%, air leak in 6%, sepsis in 6%, chylothorax in 3%, vocal cord palsy and fistula recurrence
(combined) in 3%, and failure of TEF closure in 3% of the patients. Long-term respiratory complications were encountered in
43% of our patients. Long-term gastrointestinal complications included gastroesophageal reflux (GERD) in 63%, dysphagia in
31%, and anastomotic stricture in 34% of the patients. Growth was affected in around a quarter of the patients at 6 months
after surgery and 22% at 12-month assessment postoperatively. While only five patients died at our institution, only one was
directly related to failure of TEF closure and postoperative complications. Conclusion. This descriptive study reports the
clinical outcome of TEF from a rapidly developing country. The distribution of the patients’ characteristics and postoperative
complications was almost comparable to those from developed countries. This study would aid in addressing the prognostic
factors and establishment of evidence-based management pathways of newborns with TEF to improve the clinical outcome in
our center and other pediatric tertiary centers in developing countries.
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Abstract

Introduction: Spinal muscular atrophy (SMA) is an inherited progressive neuro-
muscular disorder characterized by generalized hypotonia, respiratory failure and
early death. The introduction of gene replacement therapy (GRT) modified the
natural history of the disease. However, more data is needed to understand the long-
term effect of GRT on measurable respiratory outcomes. We report the respiratory
outcomes in our cohort of patients with SMA post-GRT in 2-year period.
Methods: A retrospective chart-review of genetically confirmed children with SMA
who received GRT between 2019 and 2021 in Qatar. The evaluated respiratory
outcomes were chronic respiratory support, respiratory hospitalizations, escalation
of respiratory support and polysomnography results before and after GRT.
Nonrespiratory outcomes; nutritional status, swallowing, and motor functions; were
also assessed.

Results: A total of 11 patients (9 patients with SMA-1 and 2 patients with SMA-2)
received GRT at a median age of 12 months and 22 months in patients with SMA-1
and SMA-2, respectively. All patients were successfully weaned off Noninvasive
ventilation (NIV) except one patient who remained on mechanical ventilation
through tracheostomy tube. The annualized hospitalization rate dropped by half
after GRT. The average length of stay (LOS) in intensive care unit (ICU) decreased by
17.32 days/patient/year after GRT. Duration of required escalation of respiratory
support during acute hospitalizations has dropped by 18.56 days/patient/year
post-GRT.

Conclusion: We report favorable respiratory outcomes of GRT in our cohort. GRT
resulted in discontinuation of chronic respiratory support in majority of ventilated
patients. GRT also resulted in decreased respiratory hospitalization rate, hospital-
LOS, ICU-LOS, and need for escalation of ventilatory support.

KEYWORDS

gene replacement therapy, onasemnogene abeparvovec, respiratory outcome, spinal muscular
atrophy

1004 © 2022 Wiley Periodicals LLC.
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as nephrogenic rests from cancerous lesions such as Wilms tumor, but this is often
difficult or impossible. This difficulty is compounded by the overlapping nature of
our current radiologic and pathologic definitions of lesions along the spectrum of
nephrogenic rests/nephroblastomatosis. We provide a review of these issues, as a col-
laborative effort between the Children’s Oncology Group Renal Tumor Committee
and International Society of Pediatric Oncology Renal Tumor Study Group. Our aim
is to discuss current challenges in diagnosis and management of these renal lesions,

encouraging future work toward consensus definitions for research and patient care.
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The role of rhizosphere microbiota in the resistance of tomato plant against

soil-borne Fusarium wilt disease (FWD) remains unclear. Here, we showed that
the FWD incidence was significantly negatively correlated with the diversity of
both rhizosphere bacterial and fungal communities. Using the microbiological

culturomic approach, we selected 205 unique strains to construct different
synthetic communities (SynComs), which were inoculated into germ-free
tomato seedlings, and their roles in suppressing FWD were monitored using
omics approach. Cross-kingdom (fungi and bacteria) SynComs were most
effective in suppressing FWD than those of Fungal or Bacterial SynComs alone.
This effect was underpinned by a combination of molecular mechanisms
related to plant immunity and microbial interactions contributed by the bac-
terial and fungal communities. This study provides new insight into the
dynamics of microbiota in pathogen suppression and host immunity interac-
tions. Also, the formulation and manipulation of SynComs for functional
complementation constitute a beneficial strategy in controlling soil-borne

disease.

Tomato (Solanum lycopersicum) is one of the most widely grown
vegetable worldwide, and the increasing market demand is met by
large-scale greenhouse cultivation. Owning to the widespread appli-
cation of agrochemicals and monoculture farming, outbreaks of fungal
diseases, such as wilt disease caused by Fusarium oxysporum f. sp.
lycopersici (FOL), have been frequently reported. Fusarium wilt disease
(FWD) has become one of the most significant diseases leading to
tomato yield losses, and its prevention and control have become a
global concern'?. In China, the increased incidence of FWD in the
greenhouse has severely impacted the development of tomato
industry. Chemical fungicides and soil fumigation have been widely
used for controlling FWD disease. These methods, however, have been
criticized as they pose threats to human health and cause environ-
mental pollution. Also, the long-term application of chemicals upsets

the balance of the soil micro-ecological environment and destroys the
natural “probiotic” microbiota, thus aggravating the occurrence of
tomato wilt disease®*. The development of novel and environmental
friendly approaches are essential to reduce the FWD incidence and
yield loss in tomato.

Plant-associated microbes play significant roles in plant health,
and many studies indicated that plant microbiome can suppress
pathogen invasion and may reduce the outbreak of soil-borne
diseases’”. The use of beneficial microbiota has emerged as an alter-
native to chemicals in disease control and management. Plant root is
the key site for the interaction between plant, microbial pathogens,
and rhizosphere microbial community, and the occurrence of plant
diseases is closely related to the community structure and diversity of
rhizosphere microbiota®'°. The rhizosphere microbiota impact the
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adolescent using bronchoscopic ablation: A case report and review
of literature
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ARTICLE INFO ABSTRACT

Keywords: Airway webs are abnormal fibrous membranes in the airway lumen that rarely occur but can lead
Bronchial web to serious or even life-threatening symptoms because of critical airway obstruction. Airway webs
Central airway obstruction can be acquired or congenital. Acquired webs are likely to be secondary to trauma, infections, or

Congenital bronchial web

neoplasm. Congenital laryngeal, subglottic and tracheal webs present early in infancy or child-
Endoscopic argon plasma ablation

hood and are more common than congenital bronchial webs. To our knowledge, there are a few
reports on the bronchial web in the literature, and the true incidence of these lesions is unknown
as many probably go undetected across the lifespan.

We here report a case of a congenital bronchial web and provide a review of the literature of
all reported bronchial webs. Our patient is a teenage boy who was diagnosed with a congenital
bronchial web obstructing the right main-stem bronchus (RMB) and causing right lung hypopla-
sia and persistent right middle and right lower lobe collapse. The web was treated successfully us-
ing endoscopic ablation by argon plasma coagulation and balloon dilatation. Treatment resulted
in remarkable relief of right main stem obstruction and significant improvement in right lung col-
lapse as well as clinical, spirometric, and radiological findings.

Due to the rarity of bronchial web, the clinical knowledge and the bronchoscopic interven-
tional strategies demonstrated of this report make it relevant. Furthermore, it emphasizes that
early diagnosis and management lead to favorable clinical outcomes.

Interventional bronchoscopy

Abbreviations

APC Argon plasma coagulation
BPD Bronchopulmonary Dysplasia
BW Bronchial web

FB Flexible Bronchoscopy
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Resistant Chronic Spontaneous Urticaria —
A Case Series Narrative Review of
Treatment Options
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Patrick Yong, FRCPath® (©), and

Mohammed Yousuf Karim, FRCPath®

Abstract

Background: Chronic spontaneous urticaria (CSU) can be extremely debilitating to the patient and challenging for the treat-
ing clinician. The National Institute of Health and Clinical Excellence (NICE) in the United Kingdom (UK) recommendation of
omalizumab for patients who fail to respond to high-dose anti-histamines has improved treatment options and quality of life.
However, there is still lack of clear guidelines for treatment of patients resistant to standard and anti-IgE therapies.
Methods: We discuss the therapeutic strategies employed among nine extremely resistant CSU cases and the heterogeneity
between guidelines from different societies.

Results: Patients with anti-histamine-resistant urticaria either remained on omalizumab or started on immunosuppressive
drugs (dapsone or ciclosporin) when they stopped responding to omalizumab. We used clinical assessment, skin biopsies
(when available) and previous published reports to consider dapsone (for predominantly neutrophilic infiltration), or ciclo-
sporin at doses between 2 and 4 mg/kg/day. One patient with ciclosporin-resistant urticaria responded to mycophenolate
mofetil. Two patients remain on long-term omalizumab due to its relative safety and efficacy including | patient with under-
lying antibody deficiency where omalizumab was preferred over risks of using immunosuppressive medications.
Conclusions: These case studies bring to light the real-world difficulties in managing patients with resistant CSU and the
need for generating the evidence base on alternative therapeutic options such as synergistic use of biologics and immunosup-
pressive drugs.

Keywords
Chronic spontaneous urticaria, omalizumab, resistant urticaria, immunosuppressive drugs

with a few supportive investigations that may suggest prob-
able autoimmune or infectious aetiology. Urticaria activity

Background

Chronic spontaneous urticaria (CSU) is characterised by
recurrent red, itchy cutaneous weals with central clearing,
lasting for more than 6 weeks without a definite trigger. It
is now well recognised that CSU forms a part of the urticarial

'Department of Immunology & Allergy, Queen’s Centre, Castle Hill
Hospital, Hull University Teaching Hospitals NHS Trust, Cottingham, UK

group of disorders, which are associated with distinct skin reac-
tion pattern with/without angioedema. Release of histamine and
pro-inflammatory mediators from skin mast cells and basophils
after IgE binds to its high-affinity receptor (FceRlw) is consid-
ered the principal mechanism in CSU, but understanding the
roles of autoantibodies, coagulation proteins (D-dimer) or the
presence of distinct cell populations (such as eosinophils or
monocytes or Th2 lymphocytes or neutrophils) on skin biopsies
may provide clues into resistant CSU."

A detailed clinical history and physical examination
remains the cornerstone in the diagnosis of urticaria, together
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Poland-Mobius syndrome: a case report

®
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implicating a novel mutation of the PLXND1
gene and literature review
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Faisal Abdulkader'?, Debra O. Prosser® and Donald R. Love®

Abstract

Level of evidence: LevelV, Descriptive Study.

Background: Mdobius (Moebius) and Poland’s syndromes are two rare congenital syndromes characterized by non-
progressive bilateral (and often asymmetric) dysfunction of the 6 and 7™ cranial nerves and hypoplasia of the pec-
toral muscles associated with chest wall and upper limb anomalies respectively. Manifest simultaneously as Poland-
Mobius (Poland-Moebius) syndrome, debate continues as to whether this is a distinct nosological entity or represents
phenotypic variation as part of a spectrum of disorders of rhomboencephalic development. Etiological hypotheses
implicate both genetic and environmental factors. The PLXND1 gene codes for a protein expressed in the fetal central
nervous system and vascular endothelium and is thus involved in embryonic neurogenesis and vasculogenesis. It is
located at chromosome region 3g21-g22, a locus of interest for M&bius syndrome.

Case presentation: We present the first report of a patient with Poland-Mobius syndrome and a muta-

tion in the PLXND1 gene. A child with Poland-Md&bius syndrome and a maternally inherited missense variant
(NM_015103.2:ex14:c.2890G > Ap.V964M) in the PLXND1 gene is described. In order to contextualize these findings,
the literature was examined to identify other confirmed cases of Poland-Mébius syndrome for which genetic data
were available. Fourteen additional cases of Poland-Mdbius syndrome with genetic studies are described in the litera-
ture. None implicated the PLXND1 gene which has previously been implicated in isolated M&bius syndrome.

Conclusions: This report provides further evidence in support of a role for PLXNDT mutations in Mdbius syndrome
and reasserts the nosological link between Mdbius and Poland’s syndromes.

Keywords: Mobius, Moebius, Poland syndrome, Symbrachydactyly, Pectoralis hypoplasia, Case report

Background

Mobius (phonetically, Moebius) syndrome is a rare con-
genital disorder present in an estimated 1 per 50,000 live
births and characterized by bilateral (and often asymmet-
ric) facial paralysis with a concomitant bilateral deficit in
ocular abduction. Clinically, this manifests as mask-like

*Correspondence: drgraemeglass@gmail.com

! Department of Surgery, Sidra Medicine, Doha, Qatar
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facies and a bilateral esotropia (convergent strabismus).
Difficulties with emotional expression and social adjust-
ment are observed in up to 40% of cases, and the debate
continues regarding the extent to which this is a conse-
quence of difficulties with non-verbal expressivity [1].
Additional manifestations may include subtle or obvi-
ous deficits in cranial nerves (especially III, IX, X and
XII) [2], and cardiovascular anomalies including septal
defects, vessel transposition and dextrocardia [3]. Feed-
ing and respiratory problems also appear to be features

©The Author(s) 2022. 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://creativeco
mmons.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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Congenital iIRHOM2 deficiency causes ADAM17
dysfunction and environmentally directed
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We report a pleiotropic disease due to loss-of-function mutations in RHBDF2, the gene encoding iRHOM2, in two kindreds
with recurrent infections in different organs. One patient had recurrent pneumonia but no colon involvement, another had
recurrent infectious hemorrhagic colitis but no lung involvement and the other two experienced recurrent respiratory infec-
tions. Loss of iRHOM2, a rhomboid superfamily member that regulates the ADAM17 metalloproteinase, caused defective
ADAM17-dependent cleavage and release of cytokines, including tumor-necrosis factor and amphiregulin. To understand the
diverse clinical phenotypes, we challenged Rhbdf2-/— mice with Pseudomonas aeruginosa by nasal gavage and observed more
severe pneumonia, whereas infection with Citrobacter rodentium caused worse inflammatory colitis than in wild-type mice. The
fecal microbiota in the colitis patient had characteristic oral species that can predispose to colitis. Thus, a human immunodefi-
ciency arising from iRHOMZ2 deficiency causes divergent disease phenotypes that can involve the local microbial environment.

notypes. Many identifiable environmental factors, including

geography, chemicals, infections and others, influence pheno-
types associated with specific genetic variants. A classic example is
phenylalanine hydroxylase deficiency'. Dietary intake of phenylala-
nine causes phenylketonuria with growth and neurological effects
whereas a phenylalanine-free diet averts the neurodevelopmental
phenotype but causes metabolic abnormalities’. Different exposures
can account for the variable phenotypic expression. For the immune

B oth genes and environment define healthy and diseased phe-

system, a key environmental factor is the mucosal microbiome.
Conceptually, a gene defect could exhibit different organ pathology
depending on the microbiome at different anatomical sites, but how
this occurs in primary immunodeficiencies is unclear.

iRHOMs are rhomboid-like pseudoenzymes that facilitate traf-
ficking, stabilization and cell surface processing of key regulatory
proteins. iRHOMs contain a cytosolic N-terminal domain and an
iRHOM homology domain that promote client protein interactions.
One chief client of iRHOM2 is ADAMI17 (tumor-necrosis factor-a
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Chronic kidney disease (CKD) is an increasing global health burden. Current treatments
for CKD include therapeutics to target factors that contribute to CKD progression,
including renin—angiotensin—aldosterone system inhibitors, and drugs to control blood
pressure and proteinuria control. Recently, associations between chronic disease
processes and the human microbiota and its metabolites have been demonstrated.
Dysbiosis—a change in the microbial diversity —has been observed in patients with CKD.
The relationship between CKD and dysbiosis is bidirectional; gut-derived metabolites
and toxins affect the progression of CKD, and the uremic milieu affects the microbiota.
The accumulation of microbial metabolites and toxins is linked to the loss of kidney
functions and increased mortality risk, yet renoprotective metabolites such as short-
chain fatty acids and bile acids help restore kidney functions and increase the survival
rate in CKD patients. Specific dietary interventions to alter the gut microbiome could
improve clinical outcomes in patients with CKD. Low-protein and high-fiber diets increase
the abundance of bacteria that produce short-chain fatty acids and anti-inflammatory
bacteria. Fluctuations in the urinary microbiome are linked to increased susceptibility to
infection and antibiotic resistance. In this review, we describe the potential role of the
gut, urinary and blood microbiome in CKD pathophysiology and assess the feasibility of
modulating the gut microbiota as a therapeutic tool for treating CKD.

Keywords: chronic kidney disease, gut microbiota, urinary microbiome, dysbiosis, uremic toxins, renoprotective,
diet therapy

INTRODUCTION

Chronic kidney disease (CKD) is a growing healthcare burden affecting about 13.4% of the
population worldwide (1). In the last few decades, the number of CKD patients has steadily
increased (2). In adults, hypertension and diabetes are the leading causes of CKD, while congenital
anomalies of the kidney and urogenital track account for the majority of CKD etiologies in children.
Factors that contribute to the progression of CKD include activation of the renin-angiotensin-
aldosterone system, proteinuria, a state of chronic inflammation and repetitive acute kidney injury
(3-7). CKD is associated with the development of severe health conditions like cardiovascular
diseases, neurological complications, adverse pregnancy outcomes, and hyperkalemia (8-12). In
children, CKD affects neurocognitive abilities, school performance, growth, quality of life and the
cost of medical care (6, 13-15).
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Abstract: Vitamin D inadequacy appears to be on the rise globally, and it has been linked to an
increased risk of osteoporosis, as well as metabolic, cardiovascular, and autoimmune diseases.
Vitamin D concentrations are partially determined by genetic factors. Specific single nucleotide
polymorphisms (SNPs) in genes involved in vitamin D transport, metabolism, or binding have been
found to be associated with its serum concentration, and these SNPs differ among ethnicities. Vitamin
D has also been suggested to be a regulator of the gut microbiota and vitamin D deficiency as the
possible cause of gut microbial dysbiosis and inflammation. This pilot study aims to fill the gap in
our understanding of the prevalence, cause, and implications of vitamin D inadequacy in a pediatric
population residing in Qatar. Blood and fecal samples were collected from healthy subjects aged 4-14
years. Blood was used to measure serum metabolite of vitamin D, 25-hydroxycholecalciferol 25(OH)D.
To evaluate the composition of the gut microbiota, fecal samples were subjected to 16S rRNA gene
sequencing. High levels of vitamin D deficiency/insufficiency were observed in our cohort with
97% of the subjects falling into the inadequate category (with serum 25(OH)D < 75 nmol/L). The CT
genotype in rs12512631, an SNP in the GC gene, was associated with low serum levels of vitamin
D (ANOVA, p = 0.0356) and was abundant in deficient compared to non-deficient subjects. Overall
gut microbial community structure was significantly different between the deficient (D) and non-
deficient (ND) groups (Bray Curtis dissimilarity p = 0.049), with deficient subjects also displaying
reduced gut microbial diversity. Significant differences were observed among the two major gut
phyla, Firmicutes (F) and Bacteroidetes (B), where deficient subjects displayed a higher B/F ratio
(p = 0.0097) compared to ND. Vitamin D deficient children also demonstrated gut enterotypes
dominated by the genus Prevotella as opposed to Bacteroides. Our findings suggest that pediatric
vitamin D inadequacy significantly impacts the gut microbiota. We also highlight the importance
of considering host genetics and baseline gut microbiome composition in interpreting the clinical
outcomes related to vitamin D deficiency as well as designing better personalized strategies for

therapeutic interventions.

Keywords: pediatric vitamin D deficiency; host genetics; gut microbiota; Qatar; Bacteroidetes to
Firmicutes ratio

1. Introduction

Vitamin D and its metabolites play a crucial role in early life, including bone growth [1]
and development of the immune system [2]. Recent epidemiologic reports linking low
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We describe a sporadic case of a pure, tandem, interstitial chromosome 4q duplication,
arrlhg19] 4g28.1932.3 (127,008,069-165,250,477) x3 in a boy born at 36 weeks of
gestation. He presented with microcephaly (head circumference <1t percentile), short
stature (height <2"® percentile) and poor weight gain (weight <3 percentile).
Hypospadias and horseshoe shaped kidneys were also revealed following a urinary
tract ultrasound. Biochemical analysis revealed normal growth hormone and thyroid
hormone levels. While gross and fine motor skill development was in line with his age,
speech delay was observed. This patient adds to a group of more than 30 cases of pure
4q tandem duplication with commmon and differing phenotypic presentations. Using a
retrospective analysis of previous case studies alongside the current case and
bioinformatics analysis of the duplicated region, we deduced the most likely dosage
sensitive genes for some of the major phenotypes in the patient. The positive predictive
value (PPV) was calculated for each gene and phenotype and was derived by comparing
the previously reported patients who have gene duplications and an associated
phenotype versus those who had the gene duplications but were unaffected. Thus, the
growth retardation phenotype may be associated with NAA75 duplication, speech delay
with GRIA2 and microcephaly with PLK4 duplication. Functional studies will help in
confirming the observations and elucidating the mechanisms. However, our study
highlights the importance of analysing case reports with pure duplications in defining
phenotype-gene relationships and in improving our knowledge of the function of precise
chromosomal regions.

Keywords: chromosomal duplication, chromosome 4, balanced translocation, rare diseases, short stature,
horseshoe kidneys, speech delay, microcephaly
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Abstract: Hereditary hearing loss (HHL) is a common genetic disorder accounting for at least 60% of
pre-lingual deafness in children, of which 70% is inherited in an autosomal recessive pattern. The
long tradition of consanguinity among the Qatari population has increased the prevalence of HHL,
which negatively impacts the quality of life. Here, we functionally validated the pathogenicity of
the ¢.178G>C, p.E60Q mutation in the MYO6 gene, which was detected previously in a Qatari HHL
family, using cellular and animal models. In vitro analysis was conducted in HeLa cells transiently
transfected with plasmids carrying MYO6"'T or MYO6PF®0Q, and a zebrafish model was generated
to characterize the in vivo phenotype. Cells transfected with MYO6™T showed higher expression of
MYOE6 in the plasma membrane and increased ATPase activity. Modeling the human MYO6 variants
in zebrafish resulted in severe otic defects. At 72 h post-injection, MYO6EP£9Q embryos demonstrated
alterations in the sizes of the saccule and utricle. Additionally, zebrafish with MYO6GP-E0Q displayed
super-coiled and bent hair bundles in otic hair cells when compared to control and MYO6"T embryos.
In conclusion, our cellular and animal models add support to the in silico prediction that the p.E60Q
missense variant is pathogenic and damaging to the protein. Since the ¢.178G>C MYO6 variant has a
0.5% allele frequency in the Qatari population, about 400 times higher than in other populations, it
could contribute to explaining the high prevalence of hearing impairment in Qatar.

Keywords: sensorineural hearing loss; MY O6; whole-genome sequencing; zebrafish; hair cells

1. Introduction

Autosomal recessive non-syndromic hearing loss (ARNSHL) accounts for more than
70% of hereditary deafness, with risk alleles traced to more than 65 loci in the human
genome, including multiple sites of myosin-encoding genes [1]. Myosins are a superfamily
of proteins that bind to actin and hydrolyze ATP for energy production. Myosin proteins
are commonly composed of head, neck, and tail domains, which bind to actin and generate
movement via the catalytic activity of the head domain. Members of the myosin superfamily
follow a unified mechanoenzymatic cycle that utilizes hydrolyzed ATP for movement along
actin filaments [2—4]. Briefly, the mechanoenzymatic cycle starts with the strong binding
of actin to myosin to form the actomyosin complex in the absence of ATP. Once the ATP
binds to myosin, this causes the dissociation of actin and the hydrolysis of ATP to ADP and
inorganic phosphate (Pi). Then, actin rebinds to myosin in a weak binding state that causes
a mechanical interaction. Later, the hydrolysis products ADP and Pi are released, resulting
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Simple Summary: Deficiency of lipopolysaccharide responsive beige like anchoring protein (LRBA)
has been reported to cause immunological complications that can be fatal in children. Diabetes
mellitus (DM) has been reported in some patients with LRBA deficiency. However, the underlying
mechanism of the DM is not known. The current study provides potential novel insights into the
underlying mechanism of DM in a LRBA-deficient patient. Additionally, in mouse pancreatic 3-cells,
we show that LRBA plays a role in the dynamics of insulin secretion and biosynthesis.

check for

ek Abstract: The scope of this study is to show that DM in a LRBA-deficient patient with a stop codon
updates

mutation (c.3999 G > A) was not mediated through autoimmunity. We have evaluated the ability
Citation: Hawari, I.; Ericsson, J.;

Kabeer, B.S.A.; Chaussabel, D.;
Alsulaiti, A.; Sharari, S.A.; Maccalli,
C.; Khan, FA.; Hussain, K.

of the proband’s T cells to be activated by assessing their CTLA-4 expression. A nonsignificant
difference was seen in the CTLA-4 expression on CD3+ T cells compared to the healthy control at
basal level and after stimulation with PMA /ionomycin. Blood transcriptomic analysis have shown

Understanding the Mechanism of
Diabetes Mellitus in a LRBA-
Deficient Patient. Biology 2022, 11,
612. https://doi.org/10.3390/
biology11040612

a remarkable increase in abundance of transcripts related to CD71+ erythroid cells. There were no
differences in the expression of modules related to autoimmunity diseases between the proband and
pooled healthy controls. In addition, our novel findings show that siRNA knockdown of LRBA in
mouse pancreatic 3-cells leads reduced cellular proinsulin, insulin and consequently insulin secretion,
without change in cell viability in cultured MING6 cells.
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with regard to jurisdictional claims in Diabtes mellitus (DM) is a complex heterogenous disease that is characterized by
hyperglycemia due to insulin deficiency or resistance. DM imposes a heavy burden, and
the incidence worldwide is increasing. DM seen in children can be classified according to
the underlying cause of the disease, i.e., type 1 DM, type 2 DM, neonatal DM, maturity-onset
diabetes of the young and syndromic forms of DM [1]. Precise and careful diagnosis of DM
in infants is necessary in order to provide proper treatment and disease management [2].
Type 1A DM is characterized by immune dysregulation directed specifically against
molecules associated with pancreatic insulin-producing (3-cells (autoantigens), leading to
insulin deficiency [3,4]. Proteins that were reported to be targeted by immune cells include:
GADE65, insulinoma associated protein 2 (IA2), islet cell autoantigens (ICA1), pre-proinsulin,
Attribution (CC BY) license (https:/ / insulin B chain, islet-specific-glucose-6-phosphatase catalytic subunit-related protein and
creativecommons.org/licenses /by / islet tyrosine phosphatase [5,6]. The autoimmune destruction of (3-cells was shown to be
10/). mediated through infiltrating cytotoxic activity of the T lymphocytes in the pancreas [7,8].
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Rare deletions and duplications on the long arm of Chromosome 21 have previously been reported in many
patients with craniofacial and developmental phenotypes. However, this Down Syndrome Critical Region (DSCR)
contains multiple genes, making identifying a single causative gene difficult. Here, we report a case of a boy with
bicoronal craniosynostosis, facial dysmorphism, developmental delay, and intellectual impairment who was
found by whole genome sequencing to have a homozygous missense mutation in the Single-Minded Homolog 2
(SIM2) gene (c.461 A > G, p.Tyr154Cys) within the DSCR. SIM2 encodes an essential bHLH and PAS domain
transcription factor expressed during fetal brain development and acts as a master regulator of neurogenesis. This
variant is globally very rare, segregates in the family, and is predicted to be highly deleterious by in silico
analysis, 3D molecular modeling of protein structure, and functional analysis of zebrafish models. Zebrafish
expressing the human SIM2PY154C variant displayed a progressed microcephaly-like phenotype and head shape
abnormalities. When combined with careful phenotyping of the patient vis-a-vis previously reported cases
harboring structural variants in this critical 2122 region, the data support a pathogenic role of SIM2 in this
complex syndrome and demonstrates the utility of next-generation sequencing in prioritizing genes in contiguous
deletions/duplications syndromes and diagnosing microarray-negative patients in the craniofacial clinic.

1. Introduction However, to date no patients harboring SIM2 point-mutations had been

reported, and thus the evidence for causality had been largely due to its

Human single-minded 2 homolog gene (SIM2) encodes a 667 amino
acid protein that is part of a family of basic helix-loop-helix (bHLH) and
the PER-ARNT-SIM (PAS) domains transcription factors that play an
essential role in central nervous system midline cell development and
gene expression (Nambu et al., 1990, 1991). Human SIM2 was initially
identified by exon trapping from a Down syndrome critical region
(DSCR) on chromosome 21 and was suggested to be a candidate gene for
association with many of the pathophysiological features of Down syn-
drome, including brain development abnormalities, facial dysmorphol-
ogy, and intellectual impairment, primarily due to its expression at fetal
stages of brain development and within regions outside the brain
consistent with sites of Down syndrome clinical hallmarks (Rahmani
et al., 1989; Chen et al., 1995; Yamaki et al., 1996; Rachidi et al., 2005).

location within the DSCR, in which contiguous gene deletions or du-
plications overlapping SIM2 (up to 70 genes in some reports) cause
craniofacial anomalies and various developmental disorders. Further,
mouse Sim2 — mapping to mouse chromosome 16 and syntenic to the
chromosome 21 DSCR in humans - is mainly expressed in the brain,
craniofacial structure, and muscles (Fan et al., 1996; Yamaki et al.,
2001), and complete knockout of Sim2 leads to lethality with notable
craniofacial anomalies, further highlighting its role in normal cranio-
facial development (Shamblott et al., 2002).

Here, we report the first homozygous protein-altering mutation in
SIM2 in a 7-year-old boy presenting with multiple craniofacial and eye
anomalies, developmental delay and intellectual impairment. Further,
by comparing clinical features across case series harboring structural
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The nutritional state before and throughout pregnancy has a critical impact on the
women’s health and the baby’s development and growth. The release of placental
hormones during pregnancy induces/ increases maternal insulin resistance and
promotes nutrition utilization by the fetus. Gestational Diabetes Mellitus (GDM) is the
most common medical complication in pregnancy and is associated with significant
maternal and fetal morbidity. Several studies have examined the effect of physical activity,
healthy eating, and various food supplements on the risk of developing gestational
diabetes (GDM) and related outcomes. Among those, Myo-Inositol supplementation has
shown encouraging results in the prevention of GDM. Maternal vitamin D deficiency
has been associated with an elevated risk of GDM, and supplementation can improve
glucose haemostasis by lowering fasting blood glucose, HbA1c, and serum insulin
concentration. Probiotics modulate the gut microbiota leading to an improved glucose
and lipid metabolism, which is proposed to reduce the risk of GDM. We aim to review the
strength and limitation of the current evidence for using some nutritional supplements
either as single agents or in combinations on the risk of developing GDM and on
glycaemic control.

Keywords: pregnhancy, gestational diabetes, Myo-Inositol, probiotics, vitamin D, fish oils, omega 3

INTRODUCTION

Appropriate nutritional health before and during pregnancy is essential for favorable outcomes
and the long-term health of the offspring. One or more nutritional deficits in mothers before and in
early pregnancy are not uncommon and increase adverse pregnancy outcomes. Gestational diabetes
mellitus (GDM) is a common pregnancy disorder associated with an increased risk of pregnancy
complications and long-term metabolic complications for both mothers and offspring (1). Pre-
eclamptic toxemia, preterm labor, large for gestational age, neonatal hypoglycaemia, and cesarean
delivery are serious pregnancy complications associated with GDM. Besides, GDM increases the
future risk of hypertension, type 2 diabetes (T2DM), fatty liver disease, and cardiovascular disease
in women and offspring (1).
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Allergic diseases constitute significant health and
economic issues in both developed and developing
nations, with epidemiological studies demonstrating a
rapid increase in the global prevalence of food allergy
among the pediatric population. Cow milk protein
allergy (CMPA), one of the most common forms of
food allergies observed in early childhood, affects
between 2% —6% of infants and children under 3
years of age. CMPA can present as either an IgE-
mediated atopic allergy or a non-IgE mediated allergic
response. Antigen-specific T cells play a pivotal role in
directing the type of inflammatory immune response
that occurs as well as in the formation of
immunological memory. IgE-mediated CMPA is
thought to develop because of an abnormal expansion
of allergen-specific type-2 helper T (Th2) cells and a
corresponding deficiency in immune regulation by
regulatory T cells (Tregs), thereby altering the Th2/
Treg balance. The gut microbiota, established very
early during childhood through host-microbe inter-
actions, can influence the incidence of allergic
diseases. In this study, we aimed to analyze both the
microbiome composition and CD4 + T cell differen-
tiation patterns in pediatric patients with and without
cow milk allergy to establish the association between
these factors. Using 16S rRNA sequencing, we
analyzed the microbiome composition in stool
samples of allergic and non-allergic pediatric patients
aged between 1 -4 years and identified the microbial
species abundant in IgE and non-IgE mediated cow
milk allergies. To assess the CD4 + T cell differen-
tiation patterns, peripheral blood mononuclear cells
(PBMCs) from these patients were re-stimulated with
cow milk antigen, and T cell subsets were assessed

285

QATAR MEDICAL JOURNAL
VOL. 2022 / FQAC / ART. 17



:' frontiers ‘ Frontiers in Endocrinology

ORIGINAL RESEARCH
published: 18 May 2022
doi: 10.3389/fendo.2022.841788

OPEN ACCESS

Edited by:
Undurti Narasimha Das,
UND Life Sciences LLC, United States

Reviewed by:

Loranne Agius,

Newecastle University, United Kingdom
Jalal Taneera,

University of Sharjah, United Arab
Emirates

*Correspondence:
Khalid Hussain
khussain@sidra.org

Specialty section:

This article was submitted to
Diabetes: Molecular Mechanisms,
a section of the journal

Frontiers in Endocrinology

Received: 22 December 2021
Accepted: 07 April 2022
Published: 18 May 2022

Citation:

Sharari S, Aouida M, Mohammed |,
Haris B, Bhat AA, Hawari I, Nisar S,
Paviovski I, Biswas KH, Syed N,
Maacha S, Grivel J-C, Saifaldeen M,
Ericsson J and Hussain K (2022)
Understanding the Mechanism of
Dysglycemia in a Fanconi-Bickel
Syndrome Patient.

Front. Endocrinol. 13:841788.

doi: 10.3389/fendo.2022.841788

Check for
updates

Understanding the Mechanism of
Dysglycemia in a Fanconi-Bickel
Syndrome Patient

Sanaa Sharari 2, Mustapha Aouida’, Idris Mohammed "2, Basma Haris?,

Ajaz Ahmad Bhat®, Iman Hawari ™2, Sabah Nisar®, Igor Paviovski®, Kabir H. Biswas’,
Najeeb Syed?®, Selma Maacha®, Jean-Charles Grivel®, Maryam Saifaldeen’,

Johan Ericsson"* and Khalid Hussain?*

T Division of Biological and Biomedical Sciences, College of Health and Life Sciences, Hamad Bin Khalifa University (HBKU),
Qatar Foundation, Doha, Qatar, 2 Department of Pediatric Medicine, Division of Endocrinology, Sidra Medicine, Doha, Qatar,
3 Department of Research, Sidra Medicine, Doha, Qatar, 4 School of Medicine and Medical Science, University College
Dublin, Belfield, Ireland

Fanconi-Bickel Syndrome (FBS) is a rare disorder of carbohydrate metabolism that is
characterized mainly by the accumulation of glycogen in the liver and kidney. It is inherited
as an autosomal recessive disorder caused by mutations in the SLC2A2 gene, which
encodes for GLUT2. Patients with FBS have dysglycemia but the molecular mechanisms
of dysglycemia are still not clearly understood. Therefore, we aimed to understand the
underlying molecular mechanisms of dysglycemia in a patient with FBS. Genomic DNA
was isolated from a peripheral blood sample and analyzed by whole genome and Sanger
sequencing. CRISPR-Cas9 was used to introduce a mutation that mimics the patient’s
mutation in a human kidney cell line expressing GLUT2 (HEK293T). Mutant cells were
used for molecular analysis to investigate the effects of the mutation on the expression and
function of GLUT2, as well as the expression of other genes implicated in dysglycemia.
The patient was found to have a homozygous nonsense mutation (¢.901C>T, R301X) in
the SLC2A2 gene. CRISPR-Cas9 successfully mimicked the patient’s mutation in
HEK293T cells. The mutant cells showed overexpression of a dysfunctional GLUT2
protein, resulting in reduced glucose release activity and enhanced intracellular glucose
accumulation. In addition, other glucose transporters (SGLT1 and SGLT2 in the kidney)
were found to be induced in the mutant cells. These findings suggest the last loops (loops
9-12) of GLUT2 are essential for glucose transport activity and indicate that GLUT2
dysfunction is associated with dysglycemia in FBS.

Keywords: Fanconi-Bickel syndrome (FBS), dysglycemia, glucose transporter 2 (GLUT2), clustered regularly
interspaced short palindromic repeats (CRISPR)- Cas9, sodium-glucose transport protein 2 (SGLT2)

INTRODUCTION

The classical phenotype of Fanconi-Bickel Syndrome (FBS) was initially described by 1 (1). GLUT2
mutations were first described in three FBS patients, including the original patient in 1997 (2). More
than 100 FBS cases with different SLC2A2 mutations; nonsense, missense, Fs/InDel, intronic, and
compound heterozygous variants have been reported so far (3-8). SLC2A2 gene consists of 11 exons
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Abstract

Background: Large immunogenomic analyses have demonstrated the prognostic role of the functional orienta-
tion of the tumor microenvironment in adult solid tumors, this variable has been poorly explored in the pediatric
counterpart.

Methods: We performed a systematic analysis of public RNAseq data (TARGET) for five pediatric tumor types (408
patients): Wilms tumor (WLM), neuroblastoma (NBL), osteosarcoma (OS), clear cell sarcoma of the kidney (CCSK) and
rhabdoid tumor of the kidney (RT). We assessed the performance of the Immunologic Constant of Rejection (ICR),
which captures an active Th1/cytotoxic response. We also performed gene set enrichment analysis (ssGSEA) and clus-
tered more than 100 well characterized immune traits to define immune subtypes and compared their outcome.

Results: A higher ICR score was associated with better survival in OS and high risk NBL without MYCN amplification
but with poorer survival in WLM. Clustering of immune traits revealed the same five principal modules previously
described in adult tumors (TCGA). These modules divided pediatric patients into six immune subtypes (51-56) with
distinct survival outcomes. The S2 cluster showed the best overall survival, characterized by low enrichment of the
wound healing signature, high Th1, and low Th2 infiltration, while the reverse was observed in S4. Upregulation of the
WNT/Beta-catenin pathway was associated with unfavorable outcomes and decreased T-cell infiltration in OS.

Conclusions: \We demonstrated that extracranial pediatric tumors could be classified according to their immune dis-
position, unveiling similarities with adults'tumors. Immunological parameters might be explored to refine diagnostic
and prognostic biomarkers and to identify potential immune-responsive tumors.

Keywords: Pediatric cancer, Neuroblastoma, Osteosarcoma, Immune phenotypes

Background countries [3], cancer is the leading cause of death by dis-
Cancer is one of the leading causes of death in children ease past infancy among children.
worldwide, and the recorded incidence tends to rise The overall incidence rates of childhood cancer vary

with time [1]. In the US [2], and in other high-income between 50 and 200 per million children across the world
[1]. The most common categories of childhood cancers
include leukemias, brain tumors, lymphomas, neuro-
blastoma and nephroblastoma (Wilms tumor, WLM) [4].
Solid tumors comprise almost half of the cancer cases [5].
Neuroblastoma (the most frequent pediatric extra-cra-

*Correspondence: dbedognetti@sidra.org; whendrickx@sidra.org

2 Human Immunology Department, Research Branch, Sidra Medicine, Doha,

Qatar
' Department of Internal Medicine and Medical Specialties, University nial tumor) and WLM are tumor types that occur almost
of Genoa, Genoa, Italy exclusively in children [6].

Full list of author information is available at the end of the article

©The Author(s) 2022. 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://creativeco
mmons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

287



Corresponding author:
kfakhro@sidra.org

© 2022 Kohailan et al. This article
is distributed under the terms of
the Creative Commons
Attribution-NonCommercial
License, which permits reuse and
redistribution, except for
commercial purposes, provided
that the original author and
source are credited.

Ontology terms:
mandibulofacial dysostosis;
microcephaly

Published by Cold Spring Harbor
Laboratory Press

doi:10.1101/mcs.a006206

COLD SPRING HARBOR

Molecular Case Studies

’ RESEARCH REPORT

A de novo start-loss in EFTUD2
associated with mandibulofacial
dysostosis with microcephaly:
case report

Muhammad Kohailan,' Omayma Al-Saei,? Sujitha Padmajeya,2 Waleed Aamer,?
Najwa Elbashir,?> Ammira Al-Shabeeb Akil,>2 Abdul-Rauf Kamboh,®
and Khalid Fakhro'?#

"College of Health and Life Sciences, Hamad Bin Khalifa University, Doha 34110, Qatar;
2Department of Human Genetics, 3Depar‘cment of Pediatric Ophthalmology, Sidra Medicine, Doha 26999,
Qatar; 4Depar‘tment of Genetic Medicine, Weill-Comnell Medical College, Doha 24144, Qatar

Abstract Mandibulofacial dysostosis with microcephaly (MFDM) is a rare genetic disorder
inherited in an autosomal dominant pattern. Major characteristics include developmental
delay, craniofacial malformations such as malar and mandibular hypoplasia, and ear anom-
alies. Here, we report a 4.5-yr-old female patient with symptoms fitting MFDM. Using
whole-genome sequencing, we identified a de novo start-codon loss (c.3G>T) in the
EFTUD2. We examined EFTUDZ2 expression in the patient by RNA sequencing and ob-
served a notable functional consequence of the variant on gene expression in the patient.
We identified a novel variant for the development of MFDM in humans. To the best of our
knowledge, this is the first report of a start-codon loss in EFTUD2 associated with MFDM.

INTRODUCTION

Mandibulofacial dysostosis with microcephaly (MFDM,; also known as Guion-Almeida type;
MIM #610536) is a rare autosomal dominant disorder characterized by developmental delay
and several craniofacial malformations, including micrognathia, malar hypoplasia, ear anom-
alies, microcephaly, cleft palate, and facial asymmetry. In some cases, involvement of other
organs have been reported, such as thumb anomalies, heart defects, esophageal atresia,
and renal malformations (Guion-Almeida et al. 2006; Wieczorek et al. 2007; Guion-
Almeida et al. 2009; Wieczorek et al. 2009). Patients may also present with eye abnormalities,
including microphthalmia, microcornea, coloboma, and myopia (Deml et al. 2015).

From a total of 119 previously reported MFDM patients in the literature (Huang et al.
2016; Matsuo et al. 2017; Rengasamy Venugopalan et al. 2017; Yu et al. 2018; Lacour
et al. 2019; Silva et al. 2019; Jacob et al. 2020; Kim et al. 2020; Narumi-Kishimoto et al.
2020; Xu etal. 2021a; Lietal. 2022), 95 cases (80%) were found to harbor deleterious variants
in Elongation Factor Tu GTP Binding Domain Containing 2 gene (EFTUDZ2; MIM #603892). In
76 cases both parents were also genotyped, and 60 (79%) were found to have de novo var-
iants. The remaining were either germline mosaic or inherited in an autosomal dominant
manner (Huang et al. 2016). The human EFTUDZ encodes the U5-116kD nuclear protein,
which plays a critical role in the pre-mRNA splicing process (Fabrizio et al. 1997). Recent
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Abstract: Inflammatory bowel disease (IBD) is a chronic immune-mediated inflammation of the
gastrointestinal tract with a highly heterogeneous presentation. It has a relapsing and remitting
clinical course that necessitates lifelong monitoring and treatment. Although the availability of a
variety of effective therapeutic options including immunomodulators and biologics (such as TNF,
CAM inhibitors) has led to a paradigm shift in the treatment outcomes and clinical management
of IBD patients, some patients still either fail to respond or lose their responsiveness to therapy
over time. Therefore, according to the recent Selecting Therapeutic Targets in Inflammatory Bowel
Disease (STRIDE-II) recommendations, continuous disease monitoring from symptomatic relief to
endoscopic healing along with short- and long-term therapeutic responses are critical for providing
IBD patients with a tailored therapy algorithm. Moreover, considering the high unmet need for
novel therapeutic approaches for IBD patients, various new modulators of cytokine signaling events
(for example, JAK/TYK inhibitors), inhibitors of cytokines (for example IL-12/1L-23, IL-22, IL-36,
and IL-6 inhibitors), anti-adhesion and migration strategies (for example, 37 integrin, sphingosine
1-phosphate receptors, and stem cells), as well as microbial-based therapeutics to decolonize the
bed buds (for example, fecal microbiota transplantation and bacterial inhibitors) are currently being
evaluated in different phases of controlled clinical trials. This review aims to offer a comprehensive
overview of available treatment options and emerging therapeutic approaches for IBD patients.
Furthermore, predictive biomarkers for monitoring the therapeutic response to different IBD therapies
are also discussed.

Keywords: IBD; precision medicine; Crohn’s disease; ulcerative colitis; biomarkers; biological treatment

1. Introduction

Inflammatory bowel disease (IBD) is a chronic relapsing inflammatory disorder of the
gastrointestinal (GI) tract [1]. Multiple factors including urbanization, westernization, di-
etary changes, increased antimicrobial exposure, and other factors affecting host-microbial
homeostasis have been linked to an increase in the prevalence of IBD [2]. IBD is a chronic
disease that causes progressive structural and functional damage to the GI tract and in-
testinal epithelium [3] requiring lifelong medication [1]. IBD is classified into two major
subtypes based on pathological features and disease manifestation: Ulcerative Colitis (UC),
which primarily affects the colon, and Crohn’s disease (CD), which affects multiple GI
sites, suggesting that these subtypes are distinct clinical entities that require distinct clinical
management [4,5]. CD and UC are considered highly heterogeneous and complex, which
further complicates the clinical management and treatment plans for those patients [5].

A better understanding of disease biology and heterogeneity has resulted in the devel-
opment of broad-spectrum and disease-specific molecules employed for precise targeting,
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Female infertility and diet, is
there a role for a personalized
nutritional approach in assisted
reproductive technologies? A
Narrative Review
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Arun Prasath Lakshmanan?, Salma Hayder Ahmed?,
Johnny Awwad? and Annalisa Terranegra*

tResearch Department, Sidra Medicine, Doha, Qatar, 2Reproductive Medicine Unit, Sidra Medicine,
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Female infertility is a major public health concern and a global challenge. It
is a disorder of the reproductive system, defined as the inability to achieve
a clinical pregnancy. Nutrition and other environmental factors are found to
impact reproductive health in women as well as the outcome of assisted
reproductive technologies (ART). Dietary factors, such as polyunsaturated fatty
acids (PUFA), fiber as well as the intake of Mediterranean diet appear to exert
beneficial effects on female reproductive outcomes. The exact mechanisms
associating diet to female fertility are yet to be identified, although genomic,
epigenomic, and microbial pathways may be implicated. This review aims to
summarize the current knowledge on the impact of dietary components on
female reproduction and ART outcomes, and to discuss the relevant interplay
of diet with genome, epigenome and microbial composition.

KEYWORDS

diet, fertility, female reproductive health, art, nutrigenetics, nutrigenomics,
nutriepigenome, microbiome

Introduction

According to the WHO, infertility is a global health issue affecting around 48
million couples around the world (1). Infertility is a disorder of the reproductive
system defined as the inability to develop clinical pregnancy after 1 year of
unprotected sexual intercourse (1). It is estimated that up to 15% of reproductive-
aged couples worldwide are affected (1). Despite recent scientific advances and
increased access and use of Assisted Reproductive Technologies (ART) globally, the
overall burden of infertility has not shown any decline over the last two decades.
Indeed, although in vitro fertilization (IVF) has revolutionized the landscape of
infertility treatment, it remains far from being a panacea and success rates over
the recent years have plateaued (2). The increasing prevalence of female impaired
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Abstract: Congenital heart disease (CHD) is one of the most common forms of birth defects world-
wide, with a prevalence of 1-2% in newborns. CHD is a multifactorial disease partially caused by
genetic defects, including chromosomal abnormalities and single gene mutations. Here, we describe
the Sidra Cardiac Registry, which includes 52 families and a total of 178 individuals, and investigate
the genetic etiology of CHD in Qatar. We reviewed the results of genetic tests conducted in patients
as part of their clinical evaluation, including chromosomal testing. We also performed whole exome
sequencing (WES) to identify potential causative variants. Sixteen patients with CHD had chromoso-
mal abnormalities that explained their complex CHD phenotype, including six patients with trisomy
21. Moreover, using exome analysis, we identified potential CHD variants in 24 patients, revealing
65 potential variants in 56 genes. Four variants were classified as pathogenic/likely pathogenic
based on the American College of Medical Genetics and Genomics and the Association for Molecular
Pathology (ACMG/AMP) classification; these variants were detected in four patients. This study
sheds light on several potential genetic variants contributing to the development of CHD. Addi-
tional functional studies are needed to better understand the role of the identified variants in the
pathogenesis of CHD.

Keywords: congenital heart defect; Qatar; genetic investigation; whole exome sequencing; single-

nucleotide variant; chromosomal abnormalities

1. Introduction

Congenital heart disease (CHD) is one of the most common birth defects worldwide,
with a general prevalence of 1-2% in newborns [1]. The prevalence of specific manifestations
of CHD varies significantly in different populations, and their genetic etiology is incredibly
complex [2]. For example, sporadic cases account for 5-10% of all cases of CHD with a
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available at the end of the article reducing the frequency of occurrence of preterm deliveries. The purpose of this work is

to identify preterm delivery risk factors and their progression throughout the
pregnancy from a large collection of Electronic Health Records (EHR).

Results: The study cohort includes about 60,000 deliveries in the USA with the
complete medical history from EHR for diagnoses, medications and procedures. We
propose a temporal analysis of risk factors by estimating and comparing risk ratios and
variable importance at different time points prior to the delivery event. We selected the
following time points before delivery: 0, 12 and 24 week(s) of gestation. We did so by
conducting a retrospective cohort study of patient history for a selected set of mothers
who delivered preterm and a control group of mothers that delivered full-term. We
analyzed the extracted data using logistic regression and random forests models. The
results of our analyses showed that the highest risk ratio and variable importance
corresponds to history of previous preterm delivery. Other risk factors were identified,
some of which are consistent with those that are reported in the literature, others need
further investigation.

Conclusions: The comparative analysis of the risk factors at different time points
showed that risk factors in the early pregnancy related to patient history and chronic
condition, while the risk factors in late pregnancy are specific to the current pregnancy.
Our analysis unifies several previously reported studies on preterm risk factors. It also
gives important insights on the changes of risk factors in the course of pregnancy. The
code used for data analysis will be made available on github.

Keywords: Preterm, Pregnancy, EHR, Epidemiology, Risk factors, Progression,
Temporal analysis, Precision medicine, Predictive models
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Abstract: Fanconi-Bickel Syndrome (FBS) is a rare disorder of carbohydrate metabolism that is char-
acterized by the accumulation of glycogen mainly in the liver. It is inherited in an autosomal recessive
manner due to mutations in the SLC2A2 gene. SLC2A2 encodes for the glucose transporter GLUT2
and is expressed in tissues that are involved in glucose homeostasis. The molecular mechanisms of
dysglycemia in FBS are still not clearly understood. In this study, we report two cases of FBS with
classical phenotypes of FBS associated with dysglycemia. Genomic DNA was extracted and analyzed
by whole-genome and Sanger sequencing, and patient PBMCs were used for molecular analysis. One
patient had an exonic SLC2A2 mutation (c.1093C>T in exon 9, R365X), while the other patient had
a novel intronic SLC2A2 mutation (c.613-7T>G). Surprisingly, the exonic mutation resulted in the
overexpression of dysfunctional GLUT2, resulting in the dysregulated expression of other glucose
transporters. The intronic mutation did not affect the coding sequence of GLUT?2, its expression, or
glucose transport activity. However, it was associated with the expression of miRNAs correlated with
type 1 diabetes mellitus, with a particular significant overexpression of hsa-miR-29a-3p implicated in
insulin production and secretion. Our findings suggest that SLC2A2 mutations cause dysglycemia in
FBS either by a direct effect on GLUT2 expression and/or activity or, indirectly, by the dysregulated
expression of miRNAs implicated in glucose homeostasis.

Keywords: Fanconi-Bickel syndrome (FBS); dysglycemia; glucose transporter 2 (GLUT2); PBMCs
(peripheral blood mononuclear cells); miRNAs

1. Introduction

Fanconi and Bickel initially reported the clinical features of the eponymous syndrome
(FBS) in 1949 [1]. Mutations in glucose transporter 2 (GLUT2) were first reported in three
FBS patients, including the first patient in 1997 [2]. More than 100 FBS cases with different
SLC2A2 mutations (missense, nonsense, Fs/InDel, intronic, and compound heterozygous)
have been reported to date [3-9]. The SLC2A2 gene encodes for low-affinity-facilitated
glucose transporter 2 (GLUT2, SLC2A2-201 ENST00000314251.8) [3,10]. GLUT2 is expressed
in tissues that play a vital role in glucose homeostasis; GLUT2 in the intestine absorbs
glucose from the diet and transports it to the blood [11,12].

GLUT2 in the human liver is considered to be a bidirectional transporter. It is involved
in taking up glucose for storage as glycogen during the feeding state. It also plays a
role in releasing glucose generated either by gluconeogenesis or glycogenolysis during
fasting [13-15]. Fasting hypoglycemia, postprandial hyperglycemia, and glycogen storage
in FBS patients can be explained by a disturbance in glucose transport and metabolism in
the liver. In addition, in the kidney, GLUT?2 releases the reabsorbed glucose back to the
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Abstract: Recent advances in next-generation sequencing and metagenomic studies have provided
insights into the microbial profile of different body sites. However, research on the microbial com-
position of urine is limited, particularly in children. The goal of this study was to optimize and
develop reproducible metagenome and virome protocols using a small volume of urine samples
collected from healthy children. We collected midstream urine specimens from 40 healthy children.
Using the metagenomics shotgun approach, we tested various protocols. Different microbial roots
such as Archaea, Bacteria, Eukaryota, and Viruses were successfully identified using our optimized
urine protocol. Our data reflected much variation in the microbial fingerprints of children. Girls had
significantly higher levels of Firmicutes, whereas boys had significantly higher levels of Actinobac-
teria. The genus Anaerococcus dominated the urinary bacteriome of healthy girls, with a significant
increase in Anaerococcus prevotii, Anaerococcus vaginalis, and Veillonella parvula (p-value < 0.001) when
compared with that of boys. An increased relative abundance of Xylanimonas and Arthrobacter, with a
significantly high abundance of Arthrobacter sp. FB24 (p-value 0.0028) and Arthrobacter aurescences
(p-value 0.015), was observed in boys. The urinary mycobiome showed a significant rise in the
genus Malassezia and Malassezia globose fungus (p-value 0.009) in girls, whereas genus Saccharomyces
(p-value 0.009) was significantly high in boys. The beta diversity of the urinary mycobiome was
found to differ between different age groups. Boys had significantly more Mastadenovirus and Human
mastadenovirus-A in their urinary virome than girls. With increasing age, we noticed an increase in
the relative abundance of the order Caudovirales. Our optimized protocols allowed us to identify
the unique microbes for each sex by using an adequate volume of urine (3-10 mL) to screen for the
bacteriome, mycobiome, and virome profiles in the urine of healthy children. To the best of our
knowledge, this is the first study to characterize the metagenomics profiles of urine in a healthy
pediatric population.

Keywords: urine metagenome; urine mycobiome; urine virome; healthy children; pediatric
population

1. Introduction

The human microbiome is composed of all of the genes of the bacteria, fungi, viruses,
archaea, and other types of microbes living inside or on our body [1]. The majority of the
human microbiome is located in the gut [2]. The number of gut microbiota is estimated to
be more than 10'4, and the genomic content of the microbiota is 100 times more than that of
the human genome [3]. Due to the large populations of bacteria present at this site and the
ease with which feces can be obtained as a representative sample for the gut microbiota,
the gut microbiome has been extensively studied [4].

In the past, urine was considered a sterile fluid that only became unsterile after infec-
tion [5-7]. As a result, urine microorganisms were only detected in clinical microbiology
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Abstract
This study aims to assess the effects of inhaled nitric oxide (iNO) on oxygenation in the management of pulmonary hyper-
tension (PH) secondary to arteriovenous malformations (AVMs) in neonates. This is a matched retrospective cohort study
from January 1, 2013, to December 31, 2017. The European inhaled nitric oxide registry from 43 neonatal and pediatric
ICUs in 13 countries across Europe was used to extract data. The target population was neonates treated with iNO for the
management of PH. The cases (PH secondary to AVMs treated with iNO) were matched (1:4 ratio) to controls (PH without
AVMs treated with iNO). The main outcome measure was the absolute change of oxygenation index (OI) from baseline to
60 min after starting iNO in cases and controls. The primary outcome of our study was that the mean absolute change in OI
from baseline to after 60 min was higher among cases 10.7 (14), than in controls 6 (22.5), and was not statistically different
between the groups. The secondary outcome variable — death before discharge — was found to be significantly higher in
cases (55%) than in controls (8%). All the other variables for secondary outcome measures remained statistically insignificant.
Conclusion: Infants with PH secondary to AVMs treated with iNO did not respond differently compared to those pre-
sented with PH without AVMs treated with iNO. Right ventricular dysfunction on echocardiography was higher in cases
than controls (cases: 66.7% and controls: 28.6%) but was not statistically significant.

What is Known:

o Arterioenous malformation (AVM) is a well-known cause of persistent pulmonary hypertension in newborns. Inhaled nitric oxide (iNO) is
most commonly used as first-line therapy for pulmonary hypertension in newborns.

o Around 40-50% of vein of Galen malformations (VOGMs) are found to have congestive heart failure in the neonatal period.

What is New:

e Neonates may present with an isolated PH of the newborn as the main feature of the VOGMs. A large proportion of cases with AVMs have
been associated with right ventricular cardiac dysfunction.

® Results from one of the largest database registries in the world for iNO have been used to answer our research question.

Keywords Nitric oxide - Pulmonary hypertension - Arteriovenous malformations - Oxygenation index - Hemodynamics -
Neonates
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Impaired IL-23-dependent induction of IFN-y
underlies mycobacterial disease in patients with
inherited TYK2 deficiency
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Human cells homozygous for rare loss-of-expression (LOE) TYK2 alleles have impaired, but not abolished, cellular responses to
IFN-a/P (underlying viral diseases in the patients) and to IL-12 and IL-23 (underlying mycobacterial diseases). Cells homozygous
for the common P1104A TYK2 allele have selectively impaired responses to IL-23 (underlying isolated mycobacterial disease).
We report three new forms of TYK2 deficiency in six patients from five families homozygous for rare TYK2 alleles (R864C,
G996R, G634E, or G1010D) or compound heterozygous for P1104A and a rare allele (A928V). All these missense alleles encode
detectable proteins. The R864C and G1010D alleles are hypomorphic and loss-of-function (LOF), respectively, across
signaling pathways. By contrast, hypomorphic G996R, G634E, and A928V mutations selectively impair responses to IL-23, like
P1104A. Impairment of the IL-23-dependent induction of IFN-y is the only mechanism of mycobacterial disease common to
patients with complete TYK2 deficiency with or without TYK2 expression, partial TYK2 deficiency across signaling pathways,

or rare or common partial TYK2 deficiency specific for IL-23 signaling.

Introduction

Mendelian susceptibility to mycobacterial disease (MSMD) is
characterized by severe diseases caused by weakly virulent
mycobacteria, such as bacillus Calmette-Guérin (BCG) vaccines
and environmental mycobacteria (EM) in otherwise healthy
patients, normally resistant to other microorganisms and
without overt immunodeficiency (Casanova and Abel, 2002,
2018, 2022; Bustamante et al., 2014; Bustamante, 2020; Boisson-
Dupuis and Bustamante, 2021). Patients with “isolated MSMD”
have the canonical MSMD phenotype, whereas patients with
“syndromic MSMD” also typically display other clinical pheno-
types, infectious or otherwise. Germline mutations of 19 genes
underlie 34 forms of MSMD due to allelic heterogeneity
(Bustamante, 2020; Kerner et al., 2020; Le Voyer et al., 202;
Martin-Fernandez et al., 2022; Yang et al., 2020). Most known
genetic etiologies of MSMD affect the production of or cellular
response to IFN-y, highlighting the indispensable role of this
cytokine in the control of mycobacteria (Boisson-Dupuis and
Bustamante, 2021; Boisson-Dupuis et al.,, 2018; Bustamante,
2020; Kerner et al., 2020; Le Voyer et al, 2021; Martinez-
Barricarte et al., 2018; Yang et al., 2020). One possible excep-
tion is ZNFX1 deficiency, for which the pathogenic mechanism
remains unknown (Le Voyer et al., 2021). Human IFN-y has been
shown to function more as a macrophage-activating factor than
as an antiviral interferon (Nathan et al., 1983). The susceptibility
of IFN-y-deficient mice to weakly virulent mycobacteria is
consistent with these findings (Dalton et al., 1993; Doherty and
Sher, 1997; Kamijo et al., 1993). Inborn errors of IFN-y immunity
can also underlie infections caused by Mycobacterium tuberculosis
(M.tb), which is 21,000 times more virulent than BCG (Boisson-
Dupuis, 2020; Boisson-Dupuis and Bustamante, 2021; Ogishi
et al., 2021; Casanova and Abel, 2022), and a few other intra-
macrophagic pathogens, including bacteria (e.g., Salmonella),
parasites (e.g., Leishmania), and fungi (e.g., Histoplasma; Arias
et al., 2017; Bustamante, 2020; Bustamante et al., 2014; de
Beaucoudrey et al., 2010; Parvaneh et al., 2017; Tan et al,,
2016; van de Vosse et al., 2013). Patients with syndromic
MSMD display associated phenotypes: patients with ISG15 de-
ficiency have features of type I interferonopathy (Bogunovic
et al., 2012; Martin-Fernandez et al., 2020; Zhang et al., 2015),
patients with RORy/RORyT deficiency have chronic mucocuta-
neous candidiasis (Okada et al., 2015), patients with ZNFX1 de-
ficiency have monocytosis (Le Voyer et al., 2021), the only
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patient with T-bet deficiency reported to date has airway hy-
perresponsiveness (Yang et al., 2021), and patients with JAKI or
TYK?2 deficiencies have viral diseases (Eletto et al., 2016; Kreins
et al., 2015).

Autosomal recessive (AR) complete TYK2 deficiency is
characterized by mycobacterial and/or viral diseases (Table 1;
Fuchs et al., 2016; Guo et al., 2020; Kreins et al., 2015; Minegishi
et al., 2006; Sarrafzadeh et al.,, 2020; Wu et al., 2020; Zhang
et al., 2022). Only 15 patients with AR TYK2 deficiency from
13 families have been reported (including one for whom func-
tional characterization is incomplete; Table 1; Fuchs et al., 2016;
Guo et al., 2020; Kilic et al., 2012; Kreins et al., 2015; Minegishi
et al., 2006; Sarrafzadeh et al.,, 2020; Wu et al., 2020; Zhang
et al., 2022). Nine of these patients had mycobacterial dis-
eases, including BCG disease (n = 6), EM disease (n = 1), and
tuberculosis (TB; n = 3), and five had unusually severe viral
illnesses, including mucocutaneous herpes simplex virus
1 (HSV-1) infections (n = 3), HSV-1 encephalitis (HSE; n = 1),
cutaneous varicella-zoster virus (VZV; n = 2) or Molluscum con-
tagiosum (n = 1) infections, human parainfluenza type 3 virus
(PIV3) pneumonia (n = 1), COVID-19 pneumonia (n = 4), influ-
enza A pneumonia (n = 1), and measles-mumps-rubella (MMR)
vaccine disease (n = 1; Fuchs et al., 2016; Guo et al., 2020; Kilic
et al, 2012; Kreins et al., 2015; Minegishi et al, 2006;
Sarrafzadeh et al., 2020; Wu et al., 2020; Zhang et al., 2022). AR
TYK2 deficiency impairs, but does not abolish, cellular responses
to IL-10, IL-12, IL-23, and IFN-a/B (Kreins et al., 2015; Minegishi
et al., 2006). Poor responses to IFN-a/B in most if not all cell
types underlie viral diseases, whereas poor IFN-y induction in
lymphocytes stimulated with IL-12 or IL-23 underlies myco-
bacterial diseases. Patient P-Jap (Minegishi et al., 2006) was the
only TYK2-deficient patient reported to suffer from chronic
mucocutaneous candidiasis, which was attributed to impaired
IL-12 and IL-23 responses and defective Th17 immunity, as seen
in patients with IL-12RP1 deficiency (de Beaucoudrey et al.,
2008). The poor response to IL-10 of the patients” leukocytes
does not appear to be associated with the early-onset colitis seen
in patients with AR IL-10, IL-10RA, or IL-10RB deficiencies
(Engelhardt and Grimbacher, 2014; Engelhardt et al., 2013;
Glocker et al., 2009; Glocker et al., 2011), possibly because of
residual TYK2-independent responses to IL-10. Intriguingly,
one patient (P-Ger) also had high serum IgE levels (Fuchs
et al., 2016), whereas another (P-Jap) also had eczema and
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Corneal Langerhans cells
in children with celiac disease

Hoda Gad?, Ibrahim Mohammed?, Saras Saraswathi3, Bara Al-Jarrah3, Maryam Ferdousi*,
loannis N. Petropoulos?, Georgios Ponirakis, Adnan Khan®, Parul Singh®,

Souhaila Al Khodor®, Mamoun Elawad?, Wesam Almasri3, Hatim Abdelrahman3,

Khalid Hussain’, Mohamed A. Hendaus®, Fatma Al-Mudahka3, Khaled Abouhazima?3,
Anthony K. Akobeng® & Rayaz A. Malik**

Celiac disease (CeD) is a common small bowel enteropathy characterized by an altered adaptive
immune system and increased mucosal antigen presenting cells. This study aims to establish if
quantification of corneal Langerhans cells (LCs) using corneal confocal microscopy (CCM) could act as

a surrogate marker for antigen presenting cell status and hence disease activity in children with CeD.
Twenty children with stable CeD and 20 age-matched controls underwent CCM and quantification of
central corneal total, mature and immature LC density. There was no difference in age (11.78 +1.7
vs.12.83+1.91; P=0.077) or height (1.38 +0.14 vs. 1.44 +0.13; P=0.125). BMI (18.81 +3.90 vs.
22.26+5.47; P=0.031) and 25 OHD levels (43.50 +13.36 vs. 59.77 + 22.45; P =0.014) were significantly
lower in children with CeD compared to controls. The total (33.33(16.67-59.37) vs. 51.56(30.21-
85.42); P=0.343), immature (33.33(16.67-52.08) vs. 44.79(29.17-82.29); P=0.752) and mature
(1.56(0-5) vs. 1.56(1.04-8.33); P=0.752) LC density did not differ between the CeD and control groups.
However, immature (r=0.535, P=0.015), mature (r=0.464, P=0.039), and total (r=0.548, P=0.012)

LC density correlated with age. Immature (r=0.602, P=0.038) and total (r=0.637, P=0.026) LC density
also correlated with tissue transglutaminase antibody (Anti-TtG) levels assessed in 12/20 subjects with
CeD. There was no difference in corneal LC density between children with CeD and controls. However,
the correlation between corneal LC density and anti-TtG levels suggests a relationship with disease
activity in CeD and requires further study.

Celiac disease (CeD) affects ~0.7% of the world population’, but may be more prevalent in the Middle East>?,
especially in Qatar®. It is characterized by varying degrees of intestinal malabsorption, caused by an inappropriate
immune response to ingested wheat gluten containing gliadin. Histopathological studies demonstrate villous
atrophy with defective transepithelial>® and paracellular uptake of gliadin by the intestinal mucosa of patients
with active celiac disease.

Circulating dendritic cells are recruited to the inflamed mucosa in those with active CeD, and indeed ,
there is a significant increase in the number of dendritic cells (DC) in the lamina propria of patients with active
celiac disease, which reverts to normal with a gluten-free diet”®. DCs isolated from patients with active celiac
disease behave as APCs and transcribe IFN-gamma’, a key cytokine in the pathogenesis of CeD. The level of
auto-antibodies to the enzyme transglutaminase 2 (TG2) and gliadin in gluten-consuming subjects are used as a
diagnostic adjunct and marker of disease activity. Intriguingly, TG2 is expressed on most cell surfaces including
monocytes and APCs, suggesting that it may facilitate the uptake of gluten'’.

Corneal Langerhans cells (LC’s) are APCs which modulate the immune response in the cornea'™'?. We
have used corneal confocal microscopy (CCM) a rapid, non-invasive and well-tolerated ophthalmic imaging
technique to quantify the number of mature and immature corneal LC’s''"'°. Moreover, we and others have
shown increased LC’s in patients with type 1 diabetes'>'¢, latent autoimmune diabetes of adults (LADA)'®, mul-
tiple sclerosis (MS)'?, long-COVID", dry eye disease'®, systemic lupus erythematosus (SLE)*, fibromyalgia®,
thyroid-associated ophthalmopathy*!, and chronic inflammatory demyelinating polyneuropathy (CIDP)*. These
studies suggest that corneal immune cells are associated with a number of immune and inflammatory diseases.

1Department Medicine, Weill Cornell Medicine-Qatar, Doha, Qatar. 2Department of Internal Medicine, Albany
Medical Center Hospital, Albany, NY, USA. 3Division of Gastroenterology, Hepatology, and Nutrition, Sidra
Medicine, Doha, Qatar. “Institute of Cardiovascular Medicine, University of Manchester, Manchester, UK. *Faculty
of Health Sciences, Khyber Medical University, Peshawar, Pakistan. ®Research Department, Sidra Medicine, Doha,
Qatar. "Division of Endocrinology, Sidra Medicine, Doha, Qatar. 8General Pediatrics Department, Sidra Medicine,
Doha, Qatar. ““email: ram2045@qatar-med.cornell.edu
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Background: Toll-like receptors (TLRs) mediate functions for
host defense and inflammatory responses. TLR4 recognizes
LPS, a component of gram-negative bacteria as well as host-
derived endogenous ligands such as S100A8 and S100A9
proteins.

Objective: We sought to report phenotype and cellular function
of individuals with complete TLR4 deficiency.

Methods: We performed genome sequencing and investigated
exome and genome sequencing databases. Cellular responses
were studied on primary monocytes, macrophages, and
neutrophils, as well as cell lines using flow cytometry, reporter,
and cytokine assays.

Results: We identified 2 individuals in a family of Qatari origin
carrying a homozygous stop codon variant p.Q188X in TLR4
presenting with a variable phenotype (asymptomatic and
inflammatory bowel disease consistent with severe perianal
Crohn disease). A third individual with homozygous p.Y794X
was identified in a population database. In contrast to
hypomorphic polymorphisms p.D299G and p.T3991, the
variants p.Q188X and p.Y794X completely abrogated LPS-
induced cytokine responses whereas TLR2 response was
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