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QBRI AUTISM RESEARCH

Qatar Biomedical Research Institute’s (QBRI)
Neurological Disorders Research Center (NDRC)
focuses on investigating neurological disorders
of increasing prevalence in Qatar and the region.
These disorders are diverse, and range from
neurodevelopmental conditions such as

Autism Spectrum Disorders (ASD), Intellectual
Disability (ID) and epilepsy, to neurodegenerative
diseases such as Alzheimer’s disease (AD) and
Parkinson’s disease (PD). The strategy of the
center is to study these disorders based on the
following themes:

» Epidemiology to define the incidence and
prevalence of neurodevelopmental disorders
and dementia in Qatar.

» Deciphering the causes of neurodevelopmental
disorders using stem cells, immunological and
genomic approaches.

» Identification of novel biomarkers for diagnosis
and prognosis of neurodevelopmental disorders
and neurodegenerative diseases using a multi-
omic approach.

The integrated work of the center also extends to
the study of autism through the Interdisciplinary
Research Program (IDRP). This program allows
researchers to tackle challenges across two or
more distinct fields. IDRP projects are multi-
investigator, and involve an interdisciplinary
collaboration between researchers from different
QBRI centers. The IDRP projects contribute to
two or more of QBRI’s disease research area
priorities: neurological disorders, diabetes and
cancer. The IDRP also involves partnerships with
other national and international organizations.
This research program will result in translating
findings from basic research into medical
practice, with meaningful health outcomes.



NDRC RESEARCH TEAMS

Autism Epidemiology and

Phenotyping Research Team:

» Led by Dr. Fouad Alshaban, the team has
concluded the “Qatar National Autism
Prevalence study” that estimated the
prevalence of ASD among Qatari families,
and other families residing in Qatar.

» Led by Dr. Fouad Alshaban, the “Grown-Up
Individuals with ASD in Qatar” project is held
in collaboration with the Shafallah Center,
Qatar Autism Families Association, Qatar
Autism Society, Ministry of Education and
Higher Education, and a number of private
centers. The objectives are to find the number
of individuals affected with ASD, ages 13
and above, among Qataris and other families
residing in Qatar, and to create
a registry database for adolescents and adults
(13 years and above) with ASD in Qatar.

The project will provide essential data for better
planning and provision of health services
for this category of individuals with ASD.

» Led by Dr. Fouad Alshaban and held in
collaboration with Cleveland Clinic USA,
the team is developing innovative objective
tools for early screening and diagnosis of ASD
in Qatar. The primary purpose is to develop

an Arabic-language visual stimulus battery
appropriate for the Qatari and Arabic culture.
The secondary purpose is to validate the Arabic
Autism Risk Index within the Qatari population.
Eye-tracking data from 300 participants, ages
6 months to 15 years (150 with ASD and 150
Control), including cognitive and language data
measurement. The preliminary data shows
encouraging results in regards to developing
and validating of the Arabic version of eye
tracking stimuli compared to the English
version, which share almost the same sensitivity
and specificity.

Modeling ASD Using Patient’s
Stem Cells Research Team:
» Led by Dr. Lawrence W Stanton, the team

is generating stem cells from the blood

of ASD patients. These stem cells are then
converted to patient-specific neurons that
can be studied in the lab. These technologies
provide us with useful, cell-based models of
ASD which we are exploiting to gain a detailed
understanding of the disease at the molecular
level. These novel insights are breaking new
ground in diagnosing ASD and moving us
forward in developing treatments.

Autism Biomarkers Discovery Research Teams:

» Led by Dr. Omar El-Agnaf, the team is working
on a project titled ‘Identifying Potential
Biomarkers for Autism Spectrum Disorder’.
The goal of the project is to identify biomarkers
for early diagnosis of ASD, and to enhance
understanding of the underlying mechanisms
of ASD pathophysiology. A multi-disciplinary
approach, utilizing advanced proteomic
technologies (Olink and Sengenics), is being
applied to identify biomarkers for ASD. This
study also has the potential to pave the way
towards personalized medicine for Qatari
patients suffering from ASD.

» Led by Dr. Yongsoo Park, the team is working
on a project titled “Exosome Biomarkers
For Autism Spectrum Disorder” where they
are studying exosome biomarkers for ASD.
Exosomes are a type of extracellular vesicles
that are ideal biomarkers in neurological
diseases. By applying genomics and
proteomics approaches they will identify
ASD specific exosome biomarkers for early
diagnosis and intervention of ASD. The team
has also established platforms for functional
characterization of ASD neurons using
electrophysiological recordings and calcium
imaging with a primary focus on utilizing human
induced pluripotent stem cells (iPSCs) for
personalized medicine to cure ASD.

Led by Dr. Sara Abdulla, the team is exploring
the critical regulation of gene expression

by non-coding RNA, and how it influences
fundamental networks of the brain during
pregnancy and early childhood. Alongside this
work is a deeper understanding of targeting
influential biological components and regulators
of neurodevelopment during pregnancy, which
will open new paths of discovery for early,
predictive, and diagnostic, biomarkers of ASD.
Finally, the team will be complementing their
discoveries through further investigations that
address the fundamental and molecular basis
of brain function and altered brain morphologies
in ASD through the use of cerebral organoids.



Autism Genetics Research Teams:

» Led by Dr. Hyung-Goo Kim, the team is
working on a project titled ‘Investigating the
Genetic Determinants of Autism Spectrum
Disorder (ASD)’. The research team focuses on
deciphering the genetic causes of ASD using
a genomic approach. Around 175 samples
(including family members of individuals with
ASD) are being analysed using whole genome
sequencing and work is in progress to recruit
more families living with autism in Qatar to
identify genetic determinants of the disorder.
The identification of causative genes in ASD
in Qatar will provide important information of
basic developmental processes in the cognitive
function of the brain. Understanding the
molecular mechanism of cognitive dysfunction
will shed light on the critical knowledge
necessary for the molecular diagnosis, genetic
counseling, and development of therapeutic
interventions in ASD.

Autism Immunology Research Team:
» Led by Dr. Abeer Al-Shammari, the team is

analyzing immune cells and cytokines from

the blood of young children with ASD. In parallel,
the team is also generating cortical neurons
from patient-specific reprogrammed cells.

The ultimate goal is to understand how immune
aberrations in ASD are reflected on neuronal
changes from the same affected individuals.
This is important for identifying novel immune
pathways that are functionally relevant to ASD,
which can be targeted for therapy in the future.



PREVALENCE OF AUTISM SPECTRUM

DISORDER IN QATAR

Lead PI: Dr. Fouad Alshaban
This study was conducted in collaboration
with national and international partners:

International:
» Cleveland Clinic (USA)
» Oregon Health and Science University (USA)

National:

» Hamad Medical Corporation
» Shafallah

» Qatar University

Aims of this study:
» To estimate the prevalence of ASD among Qatari
families, and other families residing in Qatar.

» To establish an autism database and disease
registry in Qatar.

» To provide descriptive data on classification and
phenotyping of the population of children with
ASD, and to evaluate the effect of certain risk
factors on the prevalence rate.

The study was conducted in two phases:

Phase 1
Screening of mainstream school

students between the ages of 5-12 years

» 93 primary schools screened:
62,011 Social Communication
Questionnaires (SCQ) distributed

» 9072 students completed the SCQ

» 773 participants screened positive
for ASD (Above cut-off)

Ascertainment of ASD cases:
» 760 participants were interviewed
from the Below cut-off group

» 163 participants were interviewed
from the Above cut-off group

» Total Diagnosed: 17 cases were
diagnosed with ASD from phase 1
(school screening phase)

Phase 2
Record reviews of all diagnosed cases in Qatar

» Records review was conducted in all special
needs centers and clinics offering services
to individuals with ASD within the ages of
5-12 years.

» Total number of children diagnosed: 1,416 ASD
cases were retrieved from the following sites:
» Rumailah Hospital
» HMC Pediatric Unit
» Shafallah
» Al Tamakon Comprehensive School
» Child Development Center
» Step by Step Center
» Qatar Institute for Speech and Hearing (QISH)
» Hope Center



STUDY OUTCOMES

The estimated prevalence of ASD in Qatar is
1.14%, which translates to 1 in 87 children.

From this estimated rate, we expect to have
around 4,791 individuals between the ages 1-20
years affected with ASD in Qatar, based on 2016
census estimates.

Qatar’s autism registry was created and
completed with the data of 1,300 individuals with
ASD, in collaboration with the Ministry of Public
Health, and will be available to all researchers
with an interest in this area.

The registry comprehensive database
includes 110 variables regarding demographic,
environmental and clinical data for each
individual with ASD.

QBRI AUTISM PUBLICATIONS

» Alshaban, F., Aldosari, M., Al-Shammari, H.,
Elhag, S., Ghazal, I, Tolefat, M., Ali, M., Kamal,
M., Abdel Aati, N., Abeidah, M., Saad, S., Dekair,
L., Al Khasawneh, M., Ramsay, K., Fombonne,
E., (2019), ‘Prevalence and correlates of Autism
Spectrum Disorder in Qatar: A National Study |,
Journal of Child Psychology and Psychiatry.
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Science+Business Media LLC 2018 F.R. Volkmar
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» Ahram, D. F,, Al-Sarraj, Y., Taha, R. Z., Elhag, S. F,,
Al-Shaban, F. A., EI-Shanti, H. and Kambouris, M.
(2017), A Chromosomal Microdeletion of 15q in
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Spectrum Disorder: A Case Report. Clin Case
Rep, 5:1013-1017.
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Pericentromeric Trisomy 8 and Maternal
Uniparental Disomy in Male Patient with Autism
Spectrum Disorder. Clin Case Rep, 4: 1125-1131.
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Park Y. /solation of Large Dense-core Vesicles
from Bovine Adrenal Medulla for Functional
Studies. Sci Rep. 2020 May 5;10(1).7540.
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C., Thauvin-Robinet, C., Al-Alami, J., Faivre,

L., Riviere, J. B., Gahl, W. A., Bassuk, A. G.,
Malicdan, M. C. and El-Shanti, H. (2017), Biallelic
SCN10A Mutations in Neuromuscular Disease
and Epileptic Encephalopathy. Ann Clin Trans/
Neurol, 4: 26-35.

» Salloum-Asfar, S., Satheesh, N. J., & Abdulla,
S. A. (2019). Circulating miRNAs, Small but
Promising Biomarkers for Autism Spectrum
Disorder. Frontiers in Molecular Neuroscience,
12, 253.



SCHOOL SCREENING

Screening randomly selected primary schools in Qatar (1/3 of all primary schools) through the
use of special standardized questionnaires (SOCIAL COMMUNICATION QUESTIONNAIRES).

NUMBER OF PRIMARY SCHOOLS IN QATAR

117 99

Private Schools Independent Schools

NO. OF SCHOOLS

RANDOMLY SELECTED

48

Private Schools

45

Private Schools

SCQ SCREENING

Distribution of those who filled the SCQ by age and gender

AGE GROUP (YEARS) FEMALE MALE TOTAL
5-6 694 627 1321

7-8 1732 1667 3399

9-10 1561 1204 2765

11-12 976 613 1589

TOTAL 4963 4111 9074




ASD DIAGNOSED CASES (5-12 YEARS) PREVALENCE ESTIMATES BY AGE AND GENDER

0.44(0.35 - 0.57)

GIRLS - BOYS — red ——
HOSPITALS AND SPECIAL NEEDS CENTERS NUMBER OF DIAGNOSED CASES 1.81(1.41 - 2.31)
AGE 6 — —e— 1.39 (1.08 - 1.78)
Rumailah 1134 GIRLS - BOYS — &4 —— 0.68 (0.53 - 0.88)
2.05 (1.60 — 2.63)
Shafallah Center 132 AGE 7 — —— 2.06 (1.61 - 2.63)
GIRLS - BOYS — e ! & | 0.70 (0.55 - 0.90)
Al Tamakon Comprehensive School 73 3.38(2.64 - 4.32)
AGE 8 - —e— 1.52 (1.19 - 1.94)
Child Development Center 28 GIRLS - BOYS — e —— 0.66 (0.52 - 0.84)
2.33(1.82 - 2.98)
HMC Pediatric Unit 18 AGE 9 — o 0.83 (0.65 — 1.06)
GIRLS-BOYS —| @] —o—i 0.27(0.21 - 0.39)
Step by Step Center 13 1.36 (1.07 - 1.74)
AGE 10 - rod 0.61 (0.47 - 0.78)
. _ 0.21 (0.16 - 0.27)
QISH, Hope Centers 1 GIRLS - BOYS [2] =E—] 100 (078 - 1.29)
TOTAL 1416 AGE11 -{ e 0.26 (0.20 - 0.33)
GIRLS-BOYS —| ® 1o 0.07 (0.05 - 0.08)
0.45(0.35-0.57)
QsSs
NEW DIAGNOSES —  —@0—{ 0.32 (0.09 - 0.64)
PREVIOUS DIAGNOSES — —e— 0.83(0.37 - 1.39)
TOTAL PREVALENCE — —e— 1.15(0.61 - 1.78)
Qcc
PREVIOUS DIAGNOSES — ) 0.82(0.77 - 0.87)
TOTAL PREVALENCE, — =c= 114 (0.89 - 1.46)

QCC + QSS NEW




ASD PREVALENCE RATE IN QATAR

QATAR NATIONAL AUTISM REGISTRY DATA

1 in 87 CHILDREN
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Elhag, S., Ghazal, I, Tolefat, M., Ali, M., Kamal,
M., Abdel Aati, N., Abeidah, M., Saad, S., Dekair,
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