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* Giris
* OSB-OKB: Genetik, Noropsikolojik ve Beyin Goruntlleme Bulgulari

* OSB-OKB Akrabalarinda Silik Klinik Bulgular, Néropsikolojik ve Beyin
Gorunttleme Bulgulari

* OSB ve OKB iliskisi
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DSM-5 OSB semptom kimeler:

A- Sosyal-iletisimsel alanda yetersizlikler
* Toplumsal-duygusal karsilikta yetersizlik
* SOzel olmayan iletisimde yetersizlik
e |liski kurma ve siirdirmede yetersizlik

B- Tekrarlayici ilgiler ve davranislar
* Basmakalip ve tekrarlayici motor hareketler
* Aynilikta israr, rutine siki bagllik
* Sinirli ve yogun ilgi alani
e Duyusal az ya da cok uyarilma



Sosyal(Toplumsal) Iletisim Bozuklugu

A. Asagidakilerden timi ile kendini gosteren, sozel ve sozel olmayan iletisimin toplumsal kullaniminda
suregiden guglukler:

1. Selamlasma gibi toplumsal amacli iletisimde eksiklikler

2. icinde bulunulan durumla ya da dinleyenin gereksinimleriyle eslesecek bicimde iletisim bicimini
degistirme yeterliliginde bozukluk

3. Konusmanin ve anlatimin kurallarina uymakta glicliik (sirayla konusma, anlasiilmadiginda
tekrarlama, simgelerin kullanimi gibi)

4. Cikarimda bulunmada guicglikler
B. iletisimde islevsel bozulmanin olmasi
C. Erken gelisim evresinde baslamistir.

D. Baska bir saglik durumu veya norolojik bozukluklarla aciklanamaz.



Adaptif olan ve olmayan ozellikleriyle farklilik
olarak otizm spektrumu

e Sosyal ve sosyal olmayan beyin etkinlik balansi acisindan dengeli
(n6rotipik) ve saga/veya sola kaymis (neurodivergent) bireyler var

e OSB trait duzeyinde avantaj ve dezavantajlarla geliyor. Caga goére
degismekte

 Belirgin oldugunda patolojik olarak siniflandirmaktayiz

* Norogelisimsel sapmalar gorece 6zgil olmak yaninda (saf OSB), yaygin
oldugunda OSB yaninda entelektlel ve fiziksel sorunlara yol acabilir.



Genis otizm fenotipi

Threshold 1

Combination of common risk
or protective variants +
ﬁ second hits, epigenetic and
dose-sensitive processes—>
broader and mild ASD
phenotype

Threshold 2

Moderate to severe
Common variants
phenotype
distributed continually in
the general population \
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Arising from Rare De-novo
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variants in the gene large effect
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Syndromic phenotypic
ASD profile

Eapen ve ark 2013



DSM-5e gdire OKB Tam Knteren'!:

A, Obsesyonlar, kompulsivonlar ya da her ikisiun
brrhikte varhgn:
Obsesyonlar asafdakilerden (1) ve (2) ile tammlamr:

1

2)

Bu bozukluk simasinda kimi zaman zorda ve
istenmeden gelen ve gogu kiside anksivete ya da
sikintiva neden  olan, yineleyici ve  sirekh
dilsiinceler, dirtiler va da dislemler.

Kisi bu disiineelen, dirtiler: va da dislemlerine
Gnem vermemeyve va da bunlan baslalarmaya
calisir ya da baska bir diisiinee ya da eylemle
etkisizlestrmeve cahsir.

Kompulsiyonlar  asapdakilerden (1) wve (2) ile
tarumnlanr

1

2)

Kizimun, obsesyona bar tepki olarak va da kan bar
bigmde uygulamasi  gereken  kurallara  gire
vapmaktan  kendini  alkoyvamadifn  yineleyica
davramslar (Gm. el wkama, dizene koyma,
kontrol etme) va da wihinsel eylemler (Grm. dua
etme, say: sayma, bir takim stecliklen sessiz bie
bicimde sévlevip durma)

Davraruglar ya da abhinsel evlemler, sitkintidan
kurtulmaya ya da var olan sitkintive azaltmaya va
da korku yaratan olay va da  durumdan
korunmaya yinehkur, aneak bu daveamslar va
da wmhinsel eylemler yva ethsielesinlmes: ya da
korunulmas: msarlanan  gevlede gercekor bar
bigimde ihgkili defnldir ya da agkea ¢ok agirn bar
dizzevd edir.

B e Eaa

B. Obsesyon ya da kompulsivonlar belirgin bar
stbuntya neden olur, zamamn bosa harcanmasina yol
acar (glinde 1 saatten daha fazla zaman alielar) va da
kigimin olagan ginlik islenni, mesleki (va da efinmle
gli)  glevselliine ya  da olafan  toplumsal
etkinliklenn va da thskilenm dnemb dleiide bozar.

. Bu borukluk bir maddenin  (Grn. kitiiye
kollamulabilen bir ilag ya da tedavide kullarulan e
tlag) va da genel nbli durumun dogrudan feyolopk
etkilerine bagh degildir,

3. Bagka bar eksen 1 bozuklufu varsa, obsesvon va
da kompulsivonlann igenft bununla simels defldie
{(Ben. bir yeme bowuklufunun olmas durumuonda
vemek  konusu  deennde  diglinidp  durma;
trkotllomaninin olmas  derwmuonds sac gekme
trennde durma; vitewt dismorfik bozuklufunun
olmas: durumunda dis giriinimle agm ilglenme; bir
madde kullamum bozuklugunun olmas durumunda
tlaglar {xerinde disinip durma; hipokondriyasisin
olmasi  durumunda addi bir  hastabfn  oldugu
bigiminde digiinip durma; bir parafilinin olmas:

durumunda cnsel diirtiler va da fantealer deennde
ditginiip durma va da majir depresif bozokluk
olmasi  durumunda sugluluk deerine  gevis
getirircesine disiinme).

Warsa belirtinie

I gitriisii iy Kigi inamglannn gercek olmadifimn
farkmdader.

le pitriisii kii: Kigi inamglanmn olasihkla gercek
oldugunu disiiniir.

le giriisii yok/sannsal inamslar: Kist inansglannm
gercek oldufuna kesin olarak inanmaktadir,

Warsa belirtine

Tikle ihgkili: Kiginin o sirada ya da gecmuste bir ok
bozeukludu dvkiisi vardie.



OSB-OKB: Genetik, Noropsikolojik ve Beyin Gorinttleme
Bulgulari



> JAMA. 2017 Sep 26;318(12):1182-1184. doi: 10.1001/jama.2017.12141.

The Heritability of Autism Spectrum Disorder

Sven Sandin ', Paul Lichtenstein 2, Ralf Kuja-Halkola 2 Christina Hultman 2, Henrik Larsson 2,

Abraham Reichenberg *
Available online at www.sciencedirect.com
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Neurodevelopmental impact of CNV models in ASD: @
ART|C LE S Recent advances and future directions -
tte ot oref ) Kota Tamada and Toru Takumi
ﬂps_,.!.-‘dnl_nrgf 10.1038/541588-019-0344-8
Autism spectrum disorder (ASD) is a neurodevelopmental sl A e L S A e L -
disorder characterized by social communication impairments Mechanisms underlying neurodevelopmental disorders 2024
*E: . . . . and restricted, repetitive behaviors. ASD exhibits a strong Available online 15 March 2025
Identification of common genetic risk variants for
autism spectrum disorder .
Jakob Grove @'234, Stephan Ripke®®’, Thomas D. Als @23, Manuel Mattheisen235°, The prevelence of recammant GV in individusls with AGE.
CHV typas Number of cases Prevalence (%)
1421.1 delstion 4 0.05
1921.1 duplication 25" 0.33
741123 deletion 1 oo
18,381 OSB ve 27,969 SK, varyasyonu aciklama 741123 duplication 8 011
15e711-913 duplication 19 035
. 7 T 0, 15q13.3 deletion 12 0.16
orani hentiz disuk (% 2-4) S e = o8
16p11.2 duplication 14 0.19
20611.2 deletion o 0.03
22011.2 duplication 14 0.19

These data are based on “Table S5H" in Trost et al., 2022 [13).
ASD-associated rare varants in 5100 individuals with ASD from MSSNG
and 2419 from S5C.
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1 A cross-disorder analysis of CNVs finds novel loci and dose-dependent relationships
2 of genes to psychiatric traits

3 Omar Shanta'?, Marieke Klein**#, Molly Sacks'?, Jeffrey R. MacDonald>®, Adam Maihofer®”5,
4 Mohammad Ahangari’, Worrawat Engchuan®®, Bhooma Thiruvahindrapuram®®, James Guevara’,
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Obsessive-compulsive disorder (OCD) affects ~1% of children and adults and is partly caused by
genetic factors. We conducted a genome-wide association study (GWAS) meta-analysis
combining 53,660 OCD cases and 2,044,417 controls and identified 30 independent genome-
wide significant loci. Gene-based approaches identified 249 potential effector genes for OCD,
with 25 of these classified as the most likely causal candidates, including WDR6S, DALRD3,
CTNND1 and multiple genes in the MHC region. We estimated that ~11,500 genetic variants
explained 90% of OCD genetic heritability. OCD genetic risk was associated with excitatory
neurons in the hippocampus and cortex, along with D1- and D2-type dopamine receptor-
containing medium spiny neurons. OCD genetic risk was shared with 65 of 112 additional
phenotypes, including all of the psychiatric disorders we examined. In particular, OCD shared
genetic risk with anxiety, depression, anorexia nervosa, and Tourette syndrome, and was
negatively associated with inflammatory bowel diseases, educational attainment, and body mass
index.
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EHTICLE OPEN W Check for updatas
A burden of rare copy number variants in obsessive-compulsive

disorder

Matthew W. Halvorsen "2, Elles de Schipper®, Julia Bickman?, Nora 1. Strom (5****, Kristen Hagen (*"*, Nordic OCD and Related
Disorders Consortium [NORDIC)", Kerstin Lindblad-Toh (3*'%, Elinor K. Karlsson (3"®"""?, Nancy L. Pedersen'?, John Wallert?,
Cynthia M. Bulik(%'*'*"%, Bengt Fundin'®, Mikael Landén('*'®, Gerd Kvale®"’, Bjarne Hansen®'®, Jan Haavik (%%,

Manuel Mattheisen (™", Christian Rick(®?, David Mataix-Cols (5> and James J. Crowley '

& The Author(s) 2024

Current genetic research on obsessive-compulsive disorder (OCD) supports contributions to risk specifically from commen single
nucleatide variants (SNV's), along with rare coding SNVs and small insertion-deletions (indels). The contribution to OCD risk from
rare copy number variants (CNVs), however, has not been formally assessed at a similar scale. Here we describe an analysis of rare
CNVs called from genotype array data in 2248 deeply phenotyped OCD cases and 3608 unaffected controls from Sweden and
Morway. Cases carry an elevated burden of CNVs 230 kb in size (OR = 1.12, P= 1.77 x 10 *). The excess rate of these CNV's in cases
versus controls was around 0.07 (95% Cl 0.02-0.11, P= 258 % 10 7). This signal was largely driven by CNVs overlapping protein-
coding regions (OR = 1.15, P = 3.08 x 10" ¥, particularly deletions impacting loss-of-function intolerant genes (plLl >0.995,
OR=4.12, P =254 x 10 °). We did not identify any specific locus where CNV burden was associated with OCD case status at
genome-wide significance, but we noted non-random recurmence of CNV deletions in cases (permutation P = 2.60 x 10 7). In cases
where sufficient clinical data were available (n = 1612) we found that carriers of neurodevelopmental duplications were more likely
to have comorbid autism (P < 0.001), and that camiers of deletions overlapping neurodevelopmental genes had lower treatment
response (P=0.02). The results demonstrate a contribution of rare CNVs to OCD risk, and suggest that studies of rare coding
variation in OCD would have increased power to identify risk genes if this class of variation were incorporated into formal tests.

Molecular Psychiatry (2025) 30:1510-1517; https://doi.org/10.1038/541380-024-02763-7

CNV ilimh artis

Duplikasyonlar komorbid OSB ile
aciklanabilir

Delesyonlar bagimsiz



Pragmatik dil bozuklugu, OSB ve noropsikolojik teoriler

Available online at www.sciencedirect.com
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Weak coherence, no theory of mind, or executive
dysfunction? Solving the puzzle of pragmatic language disorders

Ingerith Martin and Skye McDonald®

A B c
THEORY MECHANISM PRAGMATIC DEFICIT
Theory Level of Processing Level of Specificity
Weak Central Difficulty using context to
Coherence derive nonditeral meaning
—>
\ Weak Central Coherence  Low level, automatic General and non-domain
processing specific
Social I Difficulty using speaker Difficulty
aclal Interence ——| perspective to derive non- —_— Comprehending i i o R
literal meaning Sarcasm Social Inference High level, effortful Specific to the social and
processing emotional domain
/' Executive Dysfunction High level, effortful Genaral and non-domain
Executive Rigid and concrete
Dysfunction | information processing processing specific

Fig. 3. Mechanisms and predictions of WCC, social inference and executive function accounts of pragmatic impairment.
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A Quantitative Meta-Analysis of Face Recognition Deficits in Autism:
40 Years of Research

Jason W. Griffin, Russell Baver, and K. Suzanne Scherf

Pennsylvania State University

OS B Ve SO Sya I B I I I § The ability to recognize an individual face is essential to human social interaction. Even subtle errors in

this process can have huge implications for the way we relate to social panners. Because autism spectrum
M h M k disorder (ASD) is characterized by deficits in social interaction, researchers have theorized about the
ZI I n u ra m I Ve e m Osyo n ta n I m a potential role of atypical face identity processing to the symptom profile of ASD for more than 400 years.
‘We conducted an empincal meta-analysis of this large literature o determine whether and to what extent
face identity processing is atypical in ASD compared to typically developing (TD) individuals. We also
tesied the hypotheses that the deficit is selective to face identity recognition, not perception, and that
methodological variation across studies moderates the magnitude of the estimated deficit. We identified
112 studies (5,3 participants) that generated 172 effect sizes from both recognition (K = 119) and
discrimination (k = 53) paradigms. We used state-of-the-ant approaches for assessing the validity and
robusiness of the analyses. We found comparable and large deficits in ASD for both face identity
recognition {Hedge's ¢ = —(0.86) and discrimination (Hedge's g = —(L.82). This means that the score
of an average ASD individual is neary 1 5D below the average TD individual on tasks assessing both
aspects of face identity processing. These deficits generalize across age groups, sex, I() scores, and task
paradigms. These findings suggest that deficits in face identity processing may represent a core deficit
in ASD.

Paychologicnl Medicine (2016), 46, 699-716.  © Cambridge University Press 2015 REVIEW ARTICLE
doi: 10 1017/50033291 715002573

MGy 10100710803 25,0683 Meta-analysis of social cognition in attention-deficit/
ORIGINAL ARTICLE ) hyperactivity disorder (ADHD): comparison with

Chac Tor

e healthy controls and autistic spectrum disorder

Emotional Prosody Recognition in Autism Spectrum Disorder Without
Intellectual Disability: A Systematic Review and Meta-Analysis
E. Bora* and C. Pantelis
1 m, T, 1
Qiyun Luo' - Xiaoyan Zeng @ -Fei Chen’ - Chen Kuang Departuent of Psycliatry, Melbourie Newropsychiatry Centre, Unfversity of Melbourne and Melbowrne Health, Carlfore South, Victorie 3053,
Ansralin



JAMA Psychiatry | Original Investigation

Patterns of Nonsocial and Social Cognitive Functioning
in Adults With Autism Spectrum Disorder
A Systematic Review and Meta-analysis

Tjasa Velikonja, PhD; Anne-Kathrin Fett, PhD; Eva Velthorst, PhD

Mo. in . Egger
No. Neuratypical Hedges g Test for Heterogeneity Test Favors Favors
Mo.of  inASD Control Mean Effect P CochranQ P 12 Statistic, P Neurotypical ASD

Domain Studies Group  Group (95% CI) Value  Statistic Value % Value Control Group Group
Monsocial cognition :

Reasoning and 22 802 631 -0.51(-0.74t0-0.28) <001 883 .99 0 18 1

problem salving

Processing speed 21 715 655 -0.61(-0.83t0-0.38) =<=.001 13.42 86 0 92 —-

Attention and vigilance 5 126 105 -0.30(-0.81t00.21) 09 0.31 .99 0 32 —

Working memory 19 589 530 -0.23 (-0.47 to 0.01) 06 19.97 .39 4 98 —.—-

Visual learning 12 429 380 -0.38 (-0.68 to -0.10) 006 9.34 59 0 009 ——

and memary

Verbal learning 12 414 362 -0.55(-0.86 to -0.25) <.001 34.76 <001 68 08 —i—

and memaory

Verbal comprehension 10 325 307 -0.33 (-0.66 to -0.01) 009 4.09 91 0 A3 —a—

Verbal fluency 15 748 604 -0.38(-0.63t0-0.13) <.001 1.98 =99 0 Al ——
Social cognition

Theory of mind 39 2213 4355 -1.09(-1.25t0-0.92) =<.001 59.79 .01 36 02 -.-

Emotion perception 18 819 620 -0.80(-1.04 to -0.55) <.001 31.69 02 46 04 —

and processing - r - : !
-15 -10 -05 0 0.5
Hedges g (95% CI)
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Bucaille etal, 2016

Index Mean 10 4 Louag ot al. 2019
Cognitive Profile in Autism and ADHD: A Meta-Analysis of Performance /\w\- Wachsler, 2008 (1)
on the WAIS-IV and WISC-V : Wechsler, 2008 (b)

Alexander C. Wilson™
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WAIS-IV Subtest

(c)

OSB Sayi sembol 6zellikle kot kiplerle desen gorece iyi

Audras-Torrent etal., 2(
Index Mean 10 4

B Wechsler, 2014 (a)
.e .e . . . . . . .e . \\.&’Ch\]k’l. :Ol‘ ‘h)
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DOL 1010075 10803-014-2188-5

ORIGINAL PAPER

Visuo-Spatial Performance in Autism: A Meta-analysis

Anne Muth - Johannes Honekopp - Christine M. Falter

i Springer Science+Business Media New York 2014

Abstract  Visuo-spatial skills are believed to be enhanced
in autism spectrum disorders (ASDs). This meta-analysis
tests the current state of evidence for Figure Disembedding,
Block Design, Mental Rotation and MNavon tasks in ASD
and neurotypicals. Block Design (4 = 0.32) and Figure
Disembedding (d = (.26) showed superior performance
for ASD with large heterogeneity that is unaccounted for.
No clear differences were found for Mental Rotation. ASD
samples showed a stronger local processing preference for
Navon tasks (d = 0.35); less clear evidence for perfor-
mance differences of a similar magnitude emerged. We
discuss the meta-analysis results together with other find-
ings relating to visuo-spatial processing and three cognitive
theories of ASD: Weak Central Coherence, Enhanced
Perceptual Functioning and Extreme Male Brain theory.

Keywords Autism - Visuo-spatial - Figure
Disembedding - Mental Rotation - Block Design - Navon

Sublest

Introduction

The term autism spectrum disorder (ASD) is an umbrella
term that encompasses Autistic disorder, Asperger’s syn-
drome (AS), High-Functioning Autism (HFA) and perva-
sive developmental disorder not otherwise specified (PDD-
NOS). As ASDs are often accompanied by learning and
language impairments, it is most common for people with
HFA to participate in research studies because their high-
functioning level means that they are intellectually capable
of meeting the needs of cognitive studies. Disorders of the
autism spectrum are characterized by impairments in social
interaction and communication, and restricted, repetitive
and stereotyped patterns of behavior, interests and activi-
ties (Levy et al. 2009; APA 2000).

The question whether individuals with ASD have
superior visuo-spatial skills compared to neurotypicals has
inspired research for several decades and goes back to

B e - -

D [85% CI)
=043, 0.81]
1.03, 1.95]
.04, 0.65)
0.2, 1.98)
0.08, 1.24)

-0.34, 0.50]

0.18, 1.08]
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Comparison of social cognition and neurocognition in schizophrenia and
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Assessing Communication Impairments in Adults with Autism Using Natural Language
Processing

Running Title
Computational Assessment of Autism Speech
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conversational speech samples from 41 autistic and 33 neurotypical adults, focusing on
repetitive and idiosyncratic language usage, as well as sentiment, syntactic and generic
speech features. Autistic individuals exhibited higher intra-utterance local similarity,
indicating increased self-repetition; lower token and semantic overlap with other participants,
reflecting the use of unusual words and expressions;, more negative and less positive
sentiment, suggesting a more negative emotional tone; fewer determiners and more turn-
taking transitions, indicating reduced reciprocity, and shorter words compared to
neurotypical controls. Lower token overlap in ASD was associated with reduced cognitive
functioning and decreased mental state decoding and reasoning abilities, while fewer
determiners were related to reduced theory of mind ability. These findings highlight that
communication impairments can be objectively assessed using computational techniques,
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Obsessive-compulsive disorder is associated with broad
impairments in executive function: A meta-analysis
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FIGURE 3. Fractional Polynomial Best Model Fits for Age in a Mega-Analysis of Brain Morphometry
in Patients With Autism Spectrum Disorder (ASD) and Healthy Control Subjects®
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FIGURE 2. Effect Sizes for all Subcortical and Cortical Partitions in a Mega-Analysis of Brain

Morphometry in Patients With Autism Spectrum Disorder (ASD) and Healthy Control Subjects® *§ 35
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Altered structural brain asymmetry in autism
spectrum disorder in a study of 54 datasets

Merel C. Posterna® et al.”

Altered structural brain asymmetry in autism spectrum disorder (ASD) has been reported.
However, findings have been inconsistent, likely due to limited sample sizes. Here we
investigated 1,774 individuals with ASD and 1,809 controls, from 54 independent data sets of
the EMIGMA consortium. ASD was significantly associated with alterations of cortical
thickness asymmetry in mostly medial frontal, orbitofrontal, cingulate and inferior temporal
areas, and also with asymmetry of orbitofrontal surface area. These differences generally
involved reduced asymmetry in individuals with ASD compared to controls. Furthermore,
putamen volume asymmetry was significantly increased in ASD. The largest case-control
effect size was Cohen's d = —0.13, for asymmetry of superior frontal cortical thickness. Most
effects did not depend on age, sex, IQ, severity or medication use. Altered lateralized neu-
rodevelopment may therefore be a feature of ASD, affecting widespread brain regions with
diverse functions. Large-scale analysis was necessary to quantify subtle alterations of brain
structural asymmetry in ASD.

Asimetri de azalma. En belirgin
superior frontal korteks

A Effects of diagnosis on cortical thickness asymmetry
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Lateen| view Medial view
8 Effects of diagnosis on conical surface area asymmetry
» @ |
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Fig. 1 Cohen's d effect sizes of the associations between diagnosis and
Als. a regional cortical thickness measures, b cortical surface areas,

¢ subcortical volumes. Values are overlaid on left hemisphere inflated
brains. Positive Cohen's d values (yellow) indicate mean shifts towards
greater leftward or reduced rightward asymmetry in cases, and negative
Cohen’s d values (blue) indicate mean shifts towards greater rightward
asymmetry or reduced leftward asymmetry in individuals with ASD
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Cross-Disorder Analysis of Brain Structural
Abnormalities in Six Major Psychiatric Disorders:
A Secondary Analysis of Mega- and Meta-
analytical Findings From the ENIGMA Consortium

Nils Opel, Janik Goltermann, Marco Hermesdorf, Klaus Berger, Bernhard T. Baune, and
Udo Dannlowski
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White matter microstructural alterations across four major
psychiatric disorders: mega-analysis study in 2937 individuals
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Network organization is globally atypical in autism: A graph
theory study of intrinsic functional connectivity
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OPEN Age-associated changes in
rich-club organisation in autistic
and neurotypical human brains
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The Neurogenetics of Functional Connectivity
Alterations in Autism: Insights From Subtyping in
657 Individuals
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Cortical Abnormalities Associated With Pediatric
and Adult Obsessive-Compulsive Disorder: Findings
From the ENIGMA Obsessive-Compulsive Disorder

Working Group

Premika S.W. Boedhoe, M. Sc., Lianne Schmaal, Ph.D., Yoshinari Abe, M.D., Pino Alonso, M.D., Ph.D.,

FIGURE 1. Mega-Analysis Effect Sizes for Regions That Showed a
Significant (q<0.05) difference in Cortical Thickness Between Adult
OCD Patients and Healthy Controls®
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FIGURE 2. Mega-Analysis Effect Sizes for Regions That Showed a
Significant (g<0.05) difference in Cortical Thickness Between
Pediatric OCD Patients and Healthy Controls®
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CORTICAL ABNORMALITIES ASSOCIATED WITH OCD

FIGURE 3. Mega-Analysis Effect Sizes for Regions That Showed a
Significant (q<0.05) Difference in Cortical Thickness Between
Medicated Adult OCD Patients and Healthy Controls®
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FIGURE 4. Mega-Analysis Effect Sizes for Regions That Showed a
Significant (q<0.05) Difference in Cortical Surface Area Between
Medicated Pediatric OCD Patients and Healthy Controls®
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Distinct Subcortical Volume Alterations in Pediatric and
Adult OCD: A Worldwide Meta- and Mega-Analysis

Premika $.W. Boedhoe, M.5c., Lianne Schmaal, Ph.D., Yoshinari Abe, M.D., Stephanie H. Ameis, M.D.,
Paul D. Arnold, M.D., Ph.D., Marcelo C. Batistuzzo. Ph.D., Francesco Benedetti, M.D., Jan C. Beucke, PhD.,
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Mapping Cortical and Subcortical Asymmetry in

Obsessive-Compulsive Disorder: Findings From
the ENIGMA Consortium
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Figure 1. Effect size (Cohen's d) distributions for diagnosis on regional asymmetry indices (Als) in the pediatric (left panel) and adult (ight panel) data.
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White matter microstructure in patients with
obsessive—compulsive disorder
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ARTICLE Open Access

White matter microstructure and its relation to
clinical features of obsessive-compulsive disorder:
findings from the ENIGMA OCD Working Group

Abstract

Microstructural alterations in cortico-subcortical connections are thought to be present in obsessive-compulsive
disorder (OCD). However, prior studies have yielded inconsistent findings, perhaps because small sample sizes
provided insufficient power to detect subtle abnormalities. Here we investigated microstructural white matter
alterations and their relation to clinical features in the largest dataset of adult and pediatric OCD to date. We analyzed
diffusion tensor imaging metrics from 700 adult patients and 645 adult controls, as well as 174 pediatric patients and
144 pediatric controls across 19 sites participating in the ENIGMA OCD Working Group, in a cross-sectional case-control
magnetic resonance study. We extracted measures of fractional anisotropy (FA) as main outcome, and mean diffusivity,
radial diffusivity, and axial diffusivity as secondary outcomes for 25 white matter regions. We meta-analyzed patient-
control group differences (Cohen's d) across sites, after adjusting for age and sex, and investigated associations with
clinical characteristics. Adult OCD patients showed significant FA reduction in the sagittal stratum (d = —021, z=
—321, p=0001) and posterior thalamic radiation (d = —0.26, 2= —457, p < 0.0001). In the sagittal stratum, lower FA
was associated with a younger age of onset (z = 271, p= 0.006), longer duration of illness (z = —2.086, p = 0.036), and
a higher percentage of medicated patients in the cohorts studied (z= —1.98, p = 0.047). No significant assaciation
with symptom severity was found. Pediatric OCD patients did not show any detectable microstructural abnormalities
compared to controls. Our findings of microstructural alterations in projection and association fibers to posterior brain
regions in OCD are consistent with models emphasizing deficits in connectivity as an important feature of this
disorder.
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Fig. 1 Left panel—fractional anisotropy (FA) differences between OCD patients and healthy controls for 25 white matter (WM) regions.
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Brain functional connectivity during induced sadness
in patients with obsessive—compulsive disorder
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The functional connectome in obsessive-compulsive disorder:

resting-state mega-analysis and machine learning classification
for the ENIGMA-OCD consortium
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status at the individual level using machine leaming analysis. The mega-analyses revealed widespread abnormalities in functional
connectivity in OCD, with global hypo-connectivity {Cohen's d: -0.27 to -0.13) and few hyper-connections, mainly with the thalamus
(Cohen's d: 0.19 to 0.22). Most hypo-connections were located within the sensorimotor network and no fronto-striatal abnormalities
were found. Overall, classification performances were poor, with area-under-the-receiver-operating-characteristic curve (AUC)
scores ranging between 0.567 and 0,673, with better classification for medicated (AUC = 0.702) than unmedicated (AUC = 0.608)
patients versus healthy controls. These findings provide partial support for existing pathophysiolegical models of OCD and
highlight the important role of the sensorimotor network in OCD. However, resting-state connectivity does not so far provide an
accurate biomarker for identifying patients at the individual level.
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A systematic review and meta-analysis of altered electrophysiological
markers of performance monitoring in Obsessive-Compulsive Disorder
(OCD), Gilles de la Tourette Syndrome (GTS), Attention-Deficit/
Hyperactivity disorder (ADHD) and Autism
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Broader autistic phenotype in parents of children with
autism: Autism Spectrum Quotient-Turkish version

Sezen Kose, mp,"” Emre Bora, mp,” Serpil Erermis, mp,' Burcu Ozbaran, MD,’

Tezan Bildik, mp' and Cahide Aydin, mp'

Table 2. AQ-TR mean scores

Group x Gender
AD parents (n = 100) TDC parents (m=100) Group effect Gender effect interaction

Fathers Mothers Fathers Mothers

(m:47) [m:53) (m:48) (n:52)
AL scores mean = 50 mean = 8D mean = 5D mean = 5D F P F P F P
Toal score 1908 =44 188565 175248 1715257 449 0,035 012 072 0.0 0.90
Social skills 404 =18 40019 323219 343+ 19 680 0,010 015 070 016 069
Attention switching 402 18 381 *18 344 1.7 4.1 *20 042 052 0B8 035 251 012
Attention to detail 489222 46722 495220 439+ 17 042 0.84 1.63 020 025 062
Communication 236215 27119 208213 1.69* 1.3 783 0.006 DO6 081 236 013
|Enag;i[!al.i£]:n 376216 36521 38119 351 20 0,11 075 053 047 0.25 062




Heterogeneity of Subclinical Autistic Traits Among Parents
of Children With Autism Spectrum Disorder: Identifying
the Broader Autism Phenotype with a Data-Driven Method
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Broader autism phenotype in parents of children with autism: a
systematic review of percentage estimates
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Elevated Polygenic Burden for Autism Spectrum Disorder Is
Associated With the Broad Autism Phenotype in Mothers of
Individuals With Autism Spectrum Disorder

Kritika Nayar®, Julia M. Sealock”, Nell Maltman, Lauren Bush, Edwin H. Cook, Lea K.
Davis”, Molly Losh*

Clinical diagnosis of autism spectrum disorder (ASD) can be conceptualized as the extreme end of the distribution of
subclinical autistic traits related to genetic susceptibility factors (broad autism phenotype (BAP)) in the general popu-
lation. Subclinical autistic traits are significantly more common among unaffected first-degree relatives of probands
with autism. However, there is a significant heterogeneity of autistic traits in family members of individuals with
ASD and severity of autistic traits are not significantly different from controls in the majority of these relatives. The
current study investigated the heterogeneity of autistic traits using latent class analysis (LCA) of the Autism Spectrum
Quotient (AQ) ratings of 673 parents of children with ASD and 147 parents of typically developing children. Two dis-
tinct subgroups, including a "low-scoring” and a "high-scorer (BAP)" groups, were found. In comparison to control
parents, a significantly larger proportion (21.1% vs. 7.5%) of parents of ASD were members of BAP group. Communi-
cation subscale made a distinctive contribution to the separation of high and low-scoring groups (d = 2.77). Further
studies investigating neurobiological and genetic biomarkers and stability of these two subgroups over time are
important for understanding the nature of autistic traits in the general population. Autismm Res 2016, 00: 000-000.
© 2016 International Society for Autism Research, Wiley Periodicals, Inc.
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Psychiatric Disorder and the Broad Autism Phenotype:

Evidence From a Family Study
of Multiple-Incidence Autism Families

Joseph Piven, M.D., and Pat Palmer, Ph.D.

Objective: Several studies have shown familial aggregation of some axis | psychiatric dis-
orders in families ascertained through a single autistic proband. In this study the authors ex-
amined the rate of axis | psychiatric disorders in nonautistic relatives from multiple-incidence
autism families and the possible relationship of these disorders to the broad autism pheno-
type. Method: The rates of axis | psychiatric disorders, assessed by using semistructured
and family history interviews, were compared in parents, grandparents, and aunts and un-
cles ascertained through 25 families of multiple-incidence autism probands and 30 families
of probands with Down’s syndrome. The possible association between selected psychiatric
disorders and the broad autism phenotype, assessed directly through semistructured inter-
views and observational rating measures, was also examined in the two groups of parents.
Results: The parents of the autistic probands had significantly higher rates of major de-
pressive disorder and social phobia than the parents of the Down's syndrome probands.
The high rate of depression in the parents of the autistic probands was consistent with the
high rates of depression and anxiety detected in the grandparents and aunts and uncles in
the autism families by family history. There was no evidence of an association, within indi-
viduals, between either depression or social phobia and the broad autism phenotype. Con-
clusions: Relatives of autistic individuals have high rates of major depression and social
phobia that are not associated with the broad autism phenotype and cannot be explained by
the increased stress associated with raising an autistic child. Alternative mechanisms and
the scientific and clinical implications of these findings are discussed.

(Am J Psychiatry 1999; 156:557-563)

Original Article
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Umer Jon Ganai''”, Braj Bhushan''” and K. S. Venkatesh?

Abstract

Background: Autism spectrum disorder (ASD) is a highly heritable neurodevelopmental disorder. Research has shown
that parents and relatives of children with ASD often exhibit subthreshold ASD-like characteristics known as broad autism
phenotype (BAP) as well as impairments in motor behaviours.

Purpose: The current study aimed to examine the BAP traits and motor behaviours, that is, gait in 44 parents of children
with ASD and in 48 parents of typically developing children (TD).

Methods: The BAP traits were measured using the broad autism phenotype questionnaire (BAPQ), and a low-cost computer
vision-based framework was utilised to quantify the gait in children with ASD and their parents and TD children and their
parenits.

Results: The parents of children with ASD consistently displayed significantly higher scores on rigid personality and pragmatic
language, however, there were no significant differences between the twe group of parents on aloof persenality of BAP traits.
On gait parameters, the parents of children with ASD had a reduced gait speed in comparison to parents of TD children.
There were no meaningful similarities in gait parameters of children with ASD and their parents.

Conclusions: These findings support the presence of ASD-like traits in the parents of children with ASD and gait speed as
a putative motor endophenotype of ASD.
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Abstract

Parenting a child on the autism spectrum presents particular challenges that can lead to increased stress, anxiety, and
depression among family members. Therefore, we aimed to investigate the prevalence of mental disorders in first-degree
relatives of individuals on the autism spectrum. This article adheres to the Preferred Reporting Items for Systematic Review
and Meta-Analyses Protocols (PRISMA-P) guidelines, including studies indexed in PubMed/Medline, Embase, PsycINFO,
Biblioteca Virtual em Sadde (BVS), and SciELO. Nineteen articles met eligibility criteria for the systematic review. Using
a random-effects model (N =93,876), we found a pooled prevalence of affective disorders of 13% in mothers of people
on the autism spectrum (95% CI 7-21%; [*=99%, p < 0.01). Additionally. another random-effects model pointed out that
first-degree relatives of people on the autism spectrum (N =93,263) were more likely to present affective disorders than
relatives of people with neurotypical development (N = 152,455) (pooled OR: 2.17; 95% CI 1.81-2.61). Careful assessment
for mental disorders in parents and siblings of individuals on the autism spectrum is crucial to ensure appropriate treatment
for these family members. This approach can also contribute to optimizing care for the individuals on the autism spectrum.
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Fig.2 Pooled prevalence of affective disorders in first-degree relatives of people on the autism spectrum
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Table 2. Mean weighted effect sizes for differences between unaffected first-degree relatives of individuals with 0CD and healthy controls

Test Study (k) OCDrel HC d 45% Cl z p Q Qip) ¢ Bias (p) I (%)
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Set-shifting ] imn W9 03T 004069 21 0.03 275 0.003 016 020 13
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WCST categories” 4 131 173 0.25 —0.11 to 0.62 13 0.13 68 008 0.08 T
TMT B* & 250 275 0.09 —019to 03T 06 0.54 126 0.03 0.o7 &0
Inhibiticn ] 284 325 058 0.29-0.86 39 <0001 256 0001 012 0.42 T
Stroop” 5 198 237 046  0.04-088 21 0.03 176 0,001 018 T
SSRT" 3 68 88 073 0.31-116 34 <0001 31 o 005 36
Decision-making 5 148 158  0.58  0.19-098 18 <0001 108 003 013 0.09 65
Working memary 5 168 iT3 0.19 —0.02 to 0.41 18 0.07 05 098 0 014 ]
Visual memory T 216 60 028 0.08-049 28 0.006 69 033 0 025 13
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Table 4. Mean weighted effect sizes for differences between OCDpt and unaffected first-degree relatives of individuals with OCD

Test Study (k) ocD OCred d 5% €I z p Q 2 (p) £ Bias (p) i (9)

Executive functions
Planning & 302 284 0.06 -013to 026 06 052 6.7 025 0ol 0.86 25
Set-shifting & 73 216 0.23 0.04-0.42 24 0.0 40 0.54 0 0.70 ]
Inhibition 7 260 229 0.10 -009t0 029 10 032 6.7 035 0ol 0.38 1
Decision-making 4 133 123 0.13 —012to 038 10 030 0.1 0.9% i 07 ]
Working memary 5 199 160 0.29 —006 to 064 16 0.10 95 0.04 009 0.03 &0
Visual memory 5 168 161 0.45 0.22-0.67 39 <0001 14 085 i 0.38 ]
Verbal memary 5 168 161 0.36 —005t0 076 LT 0.08 130 (T 015 0.37 &9
Processing speed 8 274 267 0.13 —005to 040 15 012 118 011 0.04 013 41
Fluency 4 158 151 0.14 —0.07 to 037 13 022 20 057 o 0.63 ]

OCDpt, OCD patients, OCDrel, unaffectesd relstives of individuals with OCD, 4, Cohen’s 4. Bald values: Significant underperformance of OCDpt compared to OCDrel.
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ARTICLEINFO ABSTRACT

Keywords: The social brain hypothesis is regarded as a powerful theory to understand social cognition. Individuals with
Autism spectrum disorder (ASD) autism spectrum disorder [ASDY) have specific deficits in social and communicative behavior, but the exact
Unadfected Eamily members ) relationship between these deficits and abnormalities in the social brain remains unclear. The high heritability of
Functicnal magnetic resonance lmaging (IMRI) this disorder makes it important to focus on the first-degree relatives of those affected. Research focusing on

Amygrlals, Meta-analysis genetically at-risk (yet healthy) relatives of patients with ASD is critical to the study of neuroimaging en-

dophenatypes. We conducted a voxel-wise activation likelihood estimation (ALE) meta-analysis of 9 functional
neuraimaging studies published during the period from 2006 to 2018, These studies included 200 individuals
with ASD, 216 unaffected family members (UF), and 235 typical development controls (TD). The voxel-wise
significance threshold was p = 0.01 {uncorrected p = 0.001).The ALE meta-analyses showed hyperactivation in
the inferior frontal gyrus (IFG) and superior temporal gyrus (STG) among individuals with ASD and UF, com-
pared with TD individuals. Group comparisons showed greater likelihood of hyperactivation in the amygdala for
ASD, compared with UF and TD.
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OSB tanili erkeklerde psikoz kadinlarda bipolar bozukluk gérece ¢ok

OSB ve psikotik bipolar bozukluga yanlis sizofreni tanisi riski artmis
(Vannucchi ve ark 2014)



Study

Anckarsater, 2008
Billstedt, 2005
Buck, 2014
Cederlund, 2008
Chen, 2015
Croen, 2015
Davignon, 2018
Etyameaz, 2020
Fusar-Paoli, 2020
Gesi, 2021
Geurts, 2012
Ghaziuddin, 2008
Gillberg, 2016
Gilmore, 2021
Haw, 2013
Helvarschou, 2020
Helvarschou, 2015
Hofvandar, 2009
Houghton, 2017
Hutton, 2008
Isenberg, 2021
Ketelaars, 2008
oWulle & Matson, 2009
Lugnegard, 2011
Lungky, 2009
MeCarthy, 2010
Melville, 2008
Margan, 2003
Moseley, 2011
Masner, 2019
Mouridsen, 2008
Mahar, 2018
Mylander, 2018
Mylander, 2013
Pehlivanidis, 2020
Raja & Azzoni, 2010
Roy, 2015
Russell, 2016
Ayden & Bejerot, 2008
Schalbroeck, 2019
Shaehan, 2020
Stahlberg, 2004
Tint, 2021
Tzakanikos, 2011
Vohra, 2017

Percentage 5Z

95% Cl

50 [0.7;28.2]
7.4 [3.7;14.1]
10.1 [5.9; 16.6]
43 [1.9; 9.2]
11.2 [9.1;13.7]
14.1 [12.5; 16.0]
17 [1.3; 21)
18.1 [10.8:28.7]
43 [21; 8.8]
33 [0.8:12.2]
B.6 [4.5;15.7]
7.1 [1.8;24.5]
2.0 [0.3;12.9]
17.8 [16.7; 18.9]
35.6 [23.1;50.4]
326 [25.1;41.0]
133 [6.1:26.7]
123 [7.5:19.4]
53 [50; 58]
0.0 [0.0; 56]
127 [6.5;23.4]
13.3 [3.4;40.5]
1.2 [0.3; 4.8]
37 [09;138]
26,1 [12.2: 47.2]
89 [5.0:153]
0.0 [0.0; 9.4]
61 [3.3;11.0]
0.0 [0.0; 87]
0.0 [0.1;20.1]
6.8 [3.4;13.0]
27.3 [14.8; 44.7]
11.8 [9.5;14.8]
211 [16.7;26.4]
B.O [3.9:15.9]
61.5 [42.1: 77.9]
20 [0.3;129]
34 [21; 54]
6.0 [2.5;13.5]
49 [46 52
15.8 [12.2;20.3]
7.8 [4.2;13.8]
91 [&8.4: 98]
18.7 [11.5: 23.5]
16.6 [14.9; 18.4]

9.4 [7.5;11.7]

¢'+*WT'T**T!T*T-*T++'TT*T'+."***T

_F
———

—
=

-

o

=

L

[+ ]

o

-]

-
T 1T 1T 1T 1
0 20 40 60 80

Percentage of 52 in ASD

100

Study

Anckarsater, 2008
Buck, 2014
Cederlund, 2008
Chean, 2015
Croen, 2015
Davignon, 2018
Gillbarg, 2016
Haw, 2013
Hofvander, 2009
Houghton, 2017
Hutton, 2008
Isenberg, 2021
Kirsch, 2020
_oVullo & Matson, 2009
Lugnegard, 2011
Mazefsky, 2008
Margan, 2003
Mosealey, 2011
Mosner, 2019
Munasue, 2008
Mahar, 2018
Pehlivanidiz, 2020
Roy, 2015
Russell, 2016
Ryden & Bejerot, 2008
Schalbroack, 2018
Stahlberg, 2004

Percentags BD

95% CI

200 [7.7;42.8]
6.2 [3.1;11.9]
07 [0.1; 48]
40 [28; 57]
106 [9.1;122]
64 [57 72
4.0 [1.0;14.8]
0.0 [0.1;15.1]
B.2 [45; 148
12.0 [11.6;12.5]
0.7 [0.1; 5.1]
254 16,2, 37.5]
46 [35 B1]
56 [2910.43]
9.3 [3.9;204]
6.2 [0.9;33.5]
1.0 [7.0;16.7]
36 [1.2;10.5)
0.0 [0.1,201]
27.3 [16.2: 42.1]
39.4 [24.4; 56.8]
6.9 [3.1;14.5]
0.0 [0.1;13.8]
08 [0.3; 2.2]
24 [08; 9.0
07 [0.8 0.8]
7.0 [3.7:129)]

59 [3.9; 8.8

.+T!iT*,l+3i*TT,inl!f

_._

I'e
—
[-H

-
n:
-

-

[ T T | I 1

0o 20 40 60 80 100
Percentage of bipolar in ASD




Sizofreni de otistik 6zellikler (Bora ve ark, hazirlanmakta)

Tablo-1 Sizofreni hastalariyla saglikl kontrollerde otistik dzellikleri (OO) karsilastiran
calismalarin meta-analiz sonuglari
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00-Ozbildirim 16 [ 900 | 1252 | 1.22 | 0.99-1.45 | 10.6 | <0.001 | 73.5
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Sekil 3 Sizofreni-saglikli kontrol gruplarinda otistik 6zellikleri karsilastiran orman grafigi
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Mean weighted effect sizes for autistic traits between OCD and HC.

Test k OCD HC g 95 0 k3 P Q-test p F Bias
Autistic traits total 14 A3 1048 1.27 1.02-1.53 9.75 <0.0001 <0.0001 B2.6 0.26
Social-communication domain 10 553 726 0.98 0L66-1.31 5.97 <0.0001 <0.0001 @5.21 0.78
RRBs domain 13 563 R0 1.65 1.27-2.04 B.45 <0.0001 <0.0001 BE.33 0.21
A tistal score 9 474 704 1.41 1.1-1.72 .89 <0.0001 <0.0001 B0.1 0.43
A social skills 7 A0 574 1.12 08414 7.82 <0.0001 <0.001 724 0.63
AQ attention switching 7 A0 574 1.47 0LE7-2.05 4.86 <0.0001 <0.0001 93,1 061
AQ attention to detail 7 A0 574 0.47 0.23-0.71 3.79 00001 0.002 656,87 0.55
AQ communication 7 A0 574 1.03 0.7-1.35 £.19 <0.0001 <0.0001 708 0.67
A imagination 7 A0 574 0.62 036 0LE8 4.61 <0.0001 0.001 71.3% 044
S0 5 202 T2 0.82 0L66-0.99 9.75 <0.0001 0.72 0 0.40
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OKB tanili bireylerin bir alt grubu ek OSB tanisi?

Study Author(s) and Year Proportion [95%CI]
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RE Maded —— 028 [0.19, 0.38]
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| Forest plot for ratio meta-analysis for the proportion of individuals with AN scoring above the ADOS for a possible ASD diagnosis.
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| Sezen Kose!' @ | Emre Bora***
Test k AN HC E 95% CI ¥ P Q-test p P Bias
AQ total/AGQ 10 pooled 17 817 2706 0.88 0.65-1.12 7.32 < 0.0001* < (.0001 81.12 0.18
AC) total score 13 450 2437 0.90 0.60-1.20 5.85 <0.0001* < 0.0001* 81.70 0.17
A} attention to detail 9 281 733 0.28 0.13-0.42 166 0.0003* 0.723 0 0.99
AQ attention switching 9 281 733 0.53 0.28-0.78 4.34 < (L0001 0.0406 51.54 0.27
AQ) imagination 9 281 733 0.26 =0.05-0.57 1.66 0.967 < (.0001 711 0.01*
A} communication g 281 733 0.48 0.22-0.74 165 0.0003* 0.0247 58.72 0.36
AQ) social skills g 281 733 0.70 0.43-0.97 5.15 <0.0001* 0.0045% 59.65 0.03*




Yeme bozuklugunun siddeti otistik 6zellikler anlamli dizeyde
iliskili

Study

Author(s) and Year r [95% Cl]
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Huke, 2013 | 0.27 [ =0.09 , 057 )
Inoue. 2021 ' .- : -0.04 [ -0.24 , 0.17 ]
Iwasaki, 2016 —— 048] 0,19, 0.71]
Iwasaki, 20181 | 0.36 [ -0.03 , 068 )
Karjalainen 20159 B — 058 031,076
Pruccolli, 2021 C - i 017 [-0.26, 0.55]
Tehanturia, 2012 —1—4 012 [ =013, 0,358
RE Model e 0.28] 0.1, 0.44 ]

{Random Effects Model)

—0. 40 0,00 0.40 0,80
Correlation Coeflicient



Sonuc

Genetik, CNV-OSB iliskisi cogu OKB de yok (olasi kiictk alt grup), poligenik kalitimda ortakliklar
gorece daha fazla

Sosyal bilis, Yaruatucu islevler ve Merkezi koherans anormallikleri OSB hasta ve akrabalarda
belirgin. OKB yurutucu islevler icin benzer kanit, sosyal bilis etkilenme hafif, CC veri yetersiz, bu 2
boyutta akraba verisi yok

Beyin gorunttleme, gri cevher OSB ayriksi oriintii OKB ve diger psikiyatrik hastaliklara gore, beyaz
cevher mikroyapisi ve islevsel bazi ortak noktalar, bazi farkh noktalar.

Elektrofizyolojik verilerden Hata ile iliskili potansiyeller zit ucta bulgular
GOF, OKB ye de renk vermekte
Boyutsal daha belirgin iliskiler (6rnegin RRB nin nérobiyoloji ile)?

OKB ve Bazi psikiyatrik bozukluklarin GOF eslik eden alt tipleri. Farkh o6zelliklerini inceleyen
calismalar gerekli

Alt tiplerin kesfine yonelik veriye dayali calismalarin 6nemi
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