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APersonswith geneticsyndromes
[ developmentaldisabilities
(MCA/ID)socalledrare diseases
(CNV3

AMultidisciplinaryteam
AHolisticapproach& focus:
A Childand family
AMedical anddevelopmental
behaviouralconcerns
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In>
!



RarediseasesMCA/ID)/CopWWumberVariationgCNV3%

The specific aspect is the rareness of rare diseases: by definition they are varied, complex and
progressive conditions that may generate multiple disabilities and require access to state-of-the-art
specialists’ knowledge and attention at times that are not always predictable - but also a holistic and

personalised approach to care that takes the individual case and its context into account.
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Raredisease$MCA/MRCNV%. e.g 22q11.2 DS

Ahaveneedsin manyareas:medical cognitive behavioura) socialemotional
practicaleverydayf A S > X

Athe combinationof thesemultiple needsimplicates

A the needfor aholistic, personalizegdcoordinatedand continuedcare

A the needfor an expertmultidisciplinaryteam, both in clinicalpractice
AND Iinresearch

‘_> Sincethe earlynineties multidisciplinary expert network/teams have been
establishede.g 2211 DS, NF1,PW&onarE {a{ 2 t a{ ZXdU

In Leuven, thanultidisciplinary22q11 DS consultatiostartedin
1994 (~450 patients)



MEDICAL
CONCERNS

oCombinedconsultations

Howdidwe start in 1994 ?

X/ a9

DEVELOPMENTAL/
BEHAVIORACONCERNS

Clinicalgenetics
Pediatrics

PediatricCardiology
PediatricENT specialist
Feedingspecialist

HHI MM

Developmentalandbehavioral

. | specialistdocusingon motor,

language developmentpehaviour
andsocialemotionaldevelopment
Clinical &educationalpsychologist@
Clinical GenetiosPediatricéNDD
(GO MDT team




Why should you be interested in 22q11.2 DS syndrofy

Alt is themost common microdeletiorsyndrome.
ABecause of phenotypic variability, clinicailyt well recogniseq :
AComplex phenotype

ABehaviouraphenotype ; R
AAlmost all havéearning problems CHFS TS
AMost have &orderline to mild-moderate ID
AAbout 30% are diagnosed with Attention Hyperactivity Disorder, particularly ADD
AAbout30% are diagnosed with anxiety disorder
AAbout 2040% are diagnosed with an autism spectrum disorder.

AThird highest knownisk factor for psychosis

AFrequently in contact witlmedical specialistdchild)psychiatrists, clinical
psychologists, special educators, speéch Yy A dzl 3S U KS NJ LIA E

* Alsoknown asvelo-cardiofacial syndrome, Shprintzen syndrorbéGeorge
syndrome Conotruncahnomaly syndromeCaylersyndrome Sedlackova
syndromeCATCHI H Z X ® ©



McDonaldMcGinnDM, Sullivan KE,
Marino B, Philip N, Swillen A,
Vorstman JAZackaEH, Emanuel BS,

Vermeesch JR, Morrow BE, Scamble

PJBassettAS.22q11.2deletion
syndrome Nat RevDis Primers2015
Nov 19;1:15071doi:
10.1038/nrdp.2015.71. PMID:

27189754; PMCID: PMC4900471.




Whatis 22¢11.2 DS ?
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Figure 1.
r~3Mb 22q11.2 deletion extending from A-D). Atypical nested deletions indude A-B, A-C, B-C, B-D, and C-D. Notable genes within the
Heleted regions of chromosome 22q11.2 include PRODH, TBX 1T and COM Twithin A-B and SNAP 29 and CRKL1 within C-I). Note tha
FISH probes D22575 (N25) and HIRA (TUPLE1) are located within A-B and would be presentin those patients with nested deletions excluding
he A-B region.
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Low copy repeats, represented here as A, B, C, and D, bracket the 22q11.2 deletion and define the breakpoints with the standard




22011.2deletionsyndromg(22g11.2 DS)

Velo-CardieFacialSyndrome

1/2 000-1/4000 life births (90%de novo
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| Multi-Systeminvolvement in 22911.2 DS

BRAIN [ - —

I‘ 3 = 'f.\v Craniofacial
‘ Pal 1 features
‘ alate | E

ar, nose

m—— T :
l Thyroid gland | and throat
Parathyroid gland % Do
‘ Kidney

Gastrointestinal |
system

2 lI,| \ ; I’ | / |‘
Polydactyly | l"i.,:“ i | [ |

| Haematological \
system

Common
& Less common Y.

Minor P
malformations

Major Common System Involvement:
Brain

Palate

Thymus

Parathyroid

Heart

Gut

Kidney

Too J>o T To Do Do I

Less Common but SignificaBlstems:

Eye

ENT

Thyroid

Hematologic

Autoimmune (JRA)

Skeletal (Scoliosis)

Gl (Imperforate anus, Intestinal malrotation, Hirschsprung's)

Too Joo T To To o I

Minor Malformationsthat may contribute toDx

A Craniofacial features (asymmetric crying facies; auricular anomalies;
hooded eyelids; nasal dimple/crease)

A Polydactyly (pre and post axial of hands; postaxial of feet

A Cervical and thoracic vertebrahomalies




Riskfactors

Genes |+— | Environment

Protectivefactors
Time/development itself >
I
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Development

22011.2 DS - _
(cognition andbehavior




Developmentalrajectoriesin 22q11 DS

Al. Babiestoddlers and preschoolerq0-6y)
AMedical/developmentakoncerngneeds

A2. Primaryschool(6-12y)
ACognitive anaducationalchallenges

A3. Adolescence (138y)
ACognitive anaéducationalchallenges

A4. Psychologicdlpsychiatricchallenges in 22g11 DS

I
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1. Babiestoddlersandpreschoolerqd0-6 y) Typical

development

nvironmental
demands

//
220911DS
development

Developmentatasks

e
P

0-6 years




Babies/infantsvith 22q11 DS Qy)

MEDICAL
CONCERNS

DEVELOPMENTAL

CONCERNS

Heart Slowgrowth andweightgain
Feeding Hypotoniamotor delay
Low calcium Speech antanguageadelay

Immune system
Lowmuscletone
Constipation

,r7 LEUVE N ‘ CENTRUM MENSELIJKE ERFELIJKHEID



Toddlerswith 22g11 DS (2y)

MEDICAL DEVELOPMENTAL
CONCERNS CONCERNS

Mild to moderatedelays

Heart. in all areas of
Feedinghypernasakpeech development
Recurrentinfections

-Gross and fine motor
-Generalcognition
-Speechlanguage

Lowmuscletone
Constipation


http://www.google.be/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCKbh377asMgCFQI5GgodHYsO_Q&url=http://autism-center.ucsd.edu/autism-information/Pages/development.aspx&psig=AFQjCNGdRXCZZgJnumP3-epj4xxtJXrg8A&ust=1444319183155728

Infants& toddlerswith 2211 DS @By)

AlnvestigationfDiagnosis
APsychomotorassessment (BSID PMDS) @ 1yand2y
A Speechlanguageassessment (@ 2y; check hearing !)
A @ 3y checkision!

AGuidancésupport

AEarlyintervention (preferablyguidance@ home)
A Physiotherapfoccupationatherapy
A Speechlanguageherapy(communication)



Physiotherapyndoccupationatherapy




Languageherapy:
a¢che! [ [ haa;bL/!"¢Lhb !ttty

Augmentativeand alternativecommunicationAAC)

e.g. SMOG/SWSS}:(eaklngNlth Support ofSign$

gl FilipLonckeg(Universityof Gent,
&5 J| Universityof Virginia)




Preschoolers with 22q11 -@y)

MEDICAL DEVELOPMENTAL
CONCERNS CONCERNS

Mild to moderatedelaysin

all areas oflevelopment
-Gross and fine motor
-Generalcognition(DD,

Surgicatorrectionof VPI
Kidneyproblemgurinarytract problems
Recurrentearinfections
Lowmuscletone pre-arithmetic skills
Eyekisionproblems(eyeexam@ 3 !) visualperceptualskillg
Sleepproblems! -Speechlanguage




Goodvisualperceptualprocessingndvisual
spatial insightre important for:

AMotor skills




ADaily livingskills




Visualperceptualskills in 2211 DS:

A needmore timeto processvisualinformation




Visualperceptualskills in 22911 DS:

A problemswith recognizingbjectswhen presentedin
unconventionalway

Conventional

Unconventional



Visual-perceptual skills in 22911 DS:

A Problemsn taskswith manyvisualstimuli complexvisua)

]
-
L o

Vittel=




Visuaberceptuaproblemsin 22qg11 DS
(both in childrenwith problemswith vision andin childrenwith normalvision)
ANeedmore time forvisualinformation processing
AMisinterpretation of objects(presentedin unconventionalway )
AProblemswith visuo-motor integration

AProblemswith spatialinsight, spatial orientation, perceptualorganization
:> Corticalvisual impairment (CVI) = visual perception disorder caused by a lesion in the |

A faietal | Dorsal or “where” stream

oictorial detail ——— ‘

B 7~ ' ‘ ‘ Spatial processing
\ \ v \ ‘
/"', J ‘ . .()c'rip.'tnl ocatior
r movemen
: ) \ \ g ’ 5P
mat
‘ relat

shape ~ =

Object processing

Ventral or “what” stream




Recommendationgisionandvisualperception

AEyeexamfrom age3 on (toexcludeor diagnose visioproblem)
ABe alert forsignalsof visualperceptualproblems
AObservevisualperception at home, in classluring playetcX

Aln casehere are severalelementspresentisuggestiveof visuatperceptual
problems

A SpecificCV# assessment (CVeorticalvisualimpairmeni from 4 yearson



Prearithmeticsand mathematicakkills in 22911 DS
AProblemsvithnumberda Sy 4SS | gdmhdst/f Saa 27F a

T
1 2 3 45

TIT T

e - 996



Dehaene et al. (2003) model

ANumber processing and arithmetic:
ATwo anatomically and functionally distinct systems:

Verbal System Quantity System
Left angular gyrus Intraparietal sulcus
Verbal representation of number Quantity representation of number
Multiplication Subtraction
Retrieval strategies Procedural strategies




In 22911DS:

Impaired Preserved
Representations Number comparison Number reading
Operations Large addition and subtraction Multiplication

Small addition and subtraction

Strategies | Procedural strategies I Retrieval strategies
| Impaired quantity system | Intact verbal system
Multidigit arithmetic Phonological loop
Word problem solving Speed of access to LTM

De Smedt & Swillen, 2009, Cortex



Preschoolersvith del22g11 (¥ vy)

Appropriate assessment/diagnosiSh appropriate education+ support

A Mainstream + support (speech, motaengnitive play, socialskills)
A Speciakducation

A Stimulationand adaptation
AAnticipatoryguidance

Aln case of CVédaptationof visuallearningmaterial + learnvisualscanningand
strategies

AEncouragemeritlevelopmentof socialand dailyliving skills

Alf major concernsboutsocialemotionalpeer-relatedA & & dzsférral faychild
psychologistchild psychiatrist
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and management

Ann Swillen?

Edward Moss2

Sasja Duijff3

TABLE 1 Treatment recommendations for improving neurodevelopmental outcome in 22q11 DS during infancy and early childhood (0-6y)

Developmental area

Motor development

Feeding

Speech and language

Neurodevelopment/
Cognitive development

Social-emotional
development
and social skills

Attention

Developmental features

Hypotonia and neuromotor deficits

Poor sucking, nasal reflux, and oral motor
coordination problems

Impaired speech and language development,
hypernasality, high-pitched voice, and
compensatory speech

Varying degree of impairment (from borderline
development to mild-moderate ID)

Emotionally reactive

Problems with regulation of emotion and
behavior

Socially withdrawn, poor peer relations,
self-directed behavior

Social anxiety and general anxieties

Easily distracted, impulsiveness

Treatment recommendations

Physiotherapy, occupational therapy, and sensory
integration therapy from early age on

Medical guidance/monitoring of feeding problems
Feeding advice (feeding specialist with expertise
in 22q11 DS)

Speech and language therapy, total communica-
tion approach (verbal, non-verbal, and sign lan-
guage in combination with oral speech) (Solot
et al,, 2001)

In the case of severe hypernasality, a pharyngo-
plasty is sometimes required

Educational monitoring
Early childhood specialist
Anticipatory guidance

Provide a secure and highly structured
environment

Infant mental health intervention

Play therapy (structured play to promote social
play)

Structured (sodial) group experience

Structured (learning) environment
Environment free from stimuli

Use visual aids to improve sustained attention
(sand timer: time-timer, etc.)



2. Primaryschool(6-12y) Normal

development

Environmental

demands

220911DS
/ development

2

7-12 13-18 Adults



Cognitive shift in 22911 DS

A GEMIDDELDE 7-10/12y

0 Intelligentiequotiént 100 130 IQ
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Intelligence in 22911 DS
(de novo vs. familial deletion)

120

100

100 A

80

60

40 -

20

population de novo del22g11 familial del22qg11

Swillen et al, 1997, Journal of Medical Genetics, 34: 453-458
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Journal of Intellectual Disability Research

doiz 10.1111/.1363-2788.2007.00955.1

VOLUME 51 PART 9 pp 666—670 SEPTEMEER 2007

Intellectual abilities in a large sample of children with

Velo-Cardio—-Facial Syndrome: an update

B. De Smedt,"? K. Devriendt,’ ).-P. Fryns,” A. Vogels,” M. Gewillig® & A. Swillen**

| Centre for Disability, Special Needs Education and Child Care, University of Leuven, Belgium
2 Centre for Human Genetics, University of Leuwven, Belgium

3 Pediatric Cardiology, University Hospital Gasthulsberg of Leuven, Belgizon

4 Faculty of Kinesiology and Rehabilitation Sciences, Unsversity of Leuwven, Belghuom

Table | Group means (51

p
Deletion De novo (n=92) Familial (n=11)
FIQ 74.50 (11.69) 65.00 (8.45) 0.01
vIQ 79.79 (13.91) 6927 (11.53) 0.02
PIQ) 73.42 (10.89) 66.09 (B.84) 0.03
Sex Female (n=47) Male (n=56)
FsIQ 73.19 (10.40) 73.73 (12.84) 0.82
wIQ 7B.87 (12.27) 7B.50 (15.43) 0.89
PIQ 7228 (10.38) 7295 (11.39) 0.7¢
CHD Yes (n=55) Mo (n=48)
FsIQ 7438 (11.84) 7246 (11.865) 0.41
WIQ 79.05 (14.23) 7B.23 (13.89) 077
PIQ 73.56 (10.77) 71.58 (11.05) 036
Psychiatric Mon-ADHD (n=76) ADHD (n=27)
FsIQ 73.32 (12.32) 73.96 (10.10) 0.81
WIQ 78.30 (14.78) 79.70 (11.78) 0.66
PIQ 7297 (11.18) 71.70 (10.19) 0.61
Non-ASD (n=&4) ASD (n=19)
FsIQ 74.56 (11.83) 6B.74 (10.26) 0.05
vIQ 79.32 (14.51) 75.79 (11.43) 032
PIQ 7371 (10.90) 67.89 (9.78) 0.03

ADHD, attention deficit hyperactivity disorder; ASD), autism spectrum disorder; CHD, con-

genital heart defect; FSIQ), full-scale 1), PICY, performance I0); 5D, standard deviation;

VIO, verbal ICH.



Possible factors that contribute to wide variability in
intelligence in 22911 DS 7

A De novoversusfamilial deletion(Swillen et al., 1997; 2007)

A Genderdifferences? (Swillen et al., 2007Antshelet al., 2008)

A No effect of congenitaheart defect

A Effectof diagnosisASD on I@ < No effect psychiatricdiagnosigVorstman et al.2006)
A Effectof SE§Ousley et al., 2012parental IQ and siblings I@ates et al., 2014)

A Size ofleletion? SmallerdeletionsA-B +/5 1Q points >comparedio A-D deletions
A Geneticpolymorphisms? COMT, PRODH

A Modifyinggenes?

A Otherenvironmentalinfluences therapy remediatior® X 0

I

I’ |LEUVEN



. i Risk factors i e S R
- Origin ofthe delet - Parental and sibing 1Q

22q11 DS region

Prematunity, (untreated)

neonatal hypocalcemia
= = e - Parent-child attackmers

P - P:mtalsm

; - Coping family

s s - Impact hercpy remedicion

backgromd medical - Avatlabtlio':odd network

problems, ... resources, ...

Neurodevelopmental outcome
y in 22q11.2 DS
Genes -— Environment 1
Protective factors ?
Time/development
Prenatal Birth Infancy Childhood Adolescence Adulthood

FIGURE 1 Possible factors contributing to neurodevelopmental outcome in 22q11.2 DS. Neurodevelopmental outcome in 22q11.2 DS is
the result of the dynamic interaction of multiple factors: person-specific risk and protective factors, family and environmental risk and pro-
tective factors, and time/development itself. These factors act as independent, cumulative and synergistic influences



Cognitivechallengesn 22911 DS (Z2 y)

Aacademigroblems arithmeticsandreadingcomprehension

Agood(technica) reading skillandgoodverbal(STM) memory but
problemswith comprehension

A problemswith abstract thinkingproblemsolving
A problemswith integratingnew information
Apoorattention andconcentration(ADD)

A problemswith starting initiatingz X

A deficits invisuaiperceptuakbilities

ABut diverseognitivetrajectories!

Swillen et al.ChildNeuropsychologyl999; 2005;Desmedt& Swillen , 2007; 2008)



Practice and managemefiarning)

Ano standardsfor advisd intervention

AUSE RECENT COGNITIVE/NEUROPSYCHOLOGICAL ASSESSMENT
SKILLS!

mmm) individualizededucationalplan (IEP)

Aremedial teachinggrithmetics readingcomprehensioi or speciaheeds
school

Astructured and quite learningenvironment
Abe awareof medicalproblems(hearing,cardiag fatiguez X ® 0
Abe awareof slower tempo

Aif visuatperceptualproblemsare present:
A adaptationof material andvisualtraining:learnvisualstrategies




Normal

3. fromearly adolescence ori8-18y)
development

Environmental
demands

220911DS
development

0-6 6-12 138 (Young) Adults



Cognitive and educational challenges fro

early adolescence on (138y)

ALearning problems increase with age

AStable learning trajectory oorm] [ aer | [ omy | [ Tromemb
adolescence on
Ac sAY 3 AYyU?2 ‘
a D N \E ﬂ y y u Mild to Mild to moderate Wide vanability in Divergent cognitive
moderate delays in all areas of cognitive trajectories:
- \ delays in all development: development - relative stable [Q
In subgroup, verbal decline >: wssor || Grosinemotr jciry
! development: -General cognition Mean FSIQ around || - “growing into deficit”
-Gross/ fine (Developmental delay, || 70; Inasubgroup, || - cognitive decline
motor poor pre-arithmetic VIQ = PIQ but also
-General skills and visual- VIQ-PIQ or
cognition perceptnal skills) VIQ < PIQ verbal decline ==
American Journal of Medical Genetics Part C (Seminars in Medical Genetics) ~Speech," ~Speech." -vpsy'choms
ARTICLE language langnage Divergent cognitive
trajectories
Developmental Trajectories in 22¢11.2 Deletion
Figure 3. Developmental cogmtive rajectores in 22q11 DS,
ANN SWILLEN ano DONNA McDONALD-McGINN




Recommendationgndsupport foradolescents

A Offer structure andsecurity v an !
A« Match» abilities¢ schoalworkenvironment i
ABealertfor andpayattentionregardingoullying E’

ASchool ﬂ

A Psychoeducatioteachergpupils
A Adaptcurriculum/ extra supporfacilities parttime school(cfr. fatigue)

AWork

APsychoeducation

AParttime jobs ! ¢fr. fatigue medicalproblemsg

AJobcoach

A+ 2f dzy 1 SSNAR Q6 2 NJ| '
r»
!
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Developmental Tasks during Adolescenc

and(Young) Adulthood

A Separate from parents, building identity
A Develop a healthy seifnage
A Set & achieve education & vocational goals

A Financial independence

A Independent living

A Partnership- marriage

A Participate in community life
A Be happy intact mental health

I
'7 LE UVE N ’ CENTRUM MENSELIJKE ERFELIJKHEID

« Changindrarenting»
duringadolescence

AFromdependencyto more
Independency

AStepwisemore
Independency
responsibilities

In familieswith children
with disabilities

AOverprotective

AUnder or overestimating
difficultied deficits




Psychesocial challenges1(3-18y,

APsychesocially
A Shywithdrawn behaviour
A Emotionalvulnerableand mood swings

ASocial and communicatidmpairments
A Poorrelationswith peers
A Poorverbal and norverbal communication

Dependent
Poor seliconceptlow selfesteem

,f7 L E UVE N | CENTRUM MENSELIJKE ERFELI)KHEID



Baby/child

Teenager

Adult

Normal
development

Aonmental
ldemands

22q11DS
development




Support for teenagers

ATalkto your childteenager,explain (psychoeeducation!)

AEncourage thelevelopmentof aREALISTI&If-concept(= crucial !)
AEncourage and practice socgHills

AEncourage angracticedaily living skills (includingbasicsafetyskill9
AHobby! (music, sportphotographyanimals(pets/horse¢dogs X @ 0
AContactwith other teenagersyoungadultswith 22gq11 DS

AFindan appropriate educational vocationaltrack
A (normal) schooWorkcircuit+ support
A specialschoolkhelteredwork
Awritten information about theneeds necessary RI LJOF G A 2y a = X X

XDP



Support forparents

A Supportin workingthroughattitudes, feelingsanduncertaintiesabouttheir OK A f R Q&
abilitied disabilities

ASupportparegtsin acceptancef the disabilityand limitations of their child 6 developa
realistick YR | RSIljdzZ 4S AYlF3IS€vU

Aprovide parentsknowledge? y pulterty/adolescencéanddlk I Ay RSt HHIj |

Aencouragqavarentstp foster more skills ofndependenceaccordingo their
children'l R2 t S aévy&oprneftalevel

Almportanceof sexualeducationfor their children(sexualityin ahealthyand protectiveway)
AlInformation on resourcesdegalissues guardianshipE X ® 0



4. Risk fopsychiatriadisorderan 22911 DS

. . . 70
Individualswith 22911 DS, <

. e n . < 60
have a high stressensitivity o

T 50
(o]
0
(a]

o 40
-

2 30
Brief increases in heart rate, 3}
mild elevations in stress hormone levels. 5’

o 20

“6 zgx;.ii%ty Disorder 3
Serious, temporary stress responses, ‘g 10 Qiga Disorders - \\
TOLERABLE buffered by supportive relationships. 14 "éiﬁ?fi;?;i‘?:’“” —
p— Psychotic Symptoms
o Childhood Adolescence Young Adulthood Adulthood
Prolonged activation of stress
response systems in the absence Age

of protective relationships.

Jonas Ryiontojo C,BeardenC. The 22g11.ReletionSyndromeas awindowinto Complex
Neuropsychiatri®isorders Ovethe LifespanBiologicaPsychiatry2014;75(5):351360.

Iy
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22011.2deletionsyndrome

Anxiety disorders
A Smalldecreasdn frequencywith age 35%->25%

A At childage

A Specificandsocialphobia

A Separatioranxietydisorder - wae poe

Obsession

AAdultage

. H : compulsive disorder g R
A Panicdisorder _ ' g
Chest —
shortness i N T Hallucinations Thoughts
- of murder

of breath
I: -.|
.\\‘ y 4
S e Reliving
— — . trauma
Mixed anxiety and ml In Post-fraumatic

=]
Inner depressive disorder stress Mental &
tension " -&__ tupor
. Increased NV Hightmares
Depression aggressive Irritability

Fear to

use public
of excessive Fear of tcilete
humiliation public
speaking

Bron: Psychiatric Disorders From Childhood to Adulthood in 22g11.2 Deletion Syndrome: Results From the
International Consortium on Brain  and Behavior in 22q11.2 Deletion Syndrome. Schneider, MDebbané M.,

Bassett, A. S et al. 2014 The American JournaPsfchiatry, 171(6), 6277639




22011.2deletionsyndrome

ADHD
ADecreasén frequencywith age 37%> 16%

ASD
A Adolescents+ 25%

: Psychiatric Disorders From Childhood to Adulthood in 22q11.2 Deletion Syndrome: Results From the International Consortium
on Brain and Behavior in 22q11.2 Deletion Syndrome. Schneider, MDebbané M., Bassett, A. S et al. 2014 The American Journal of
Psychiatry, 171(6), 6272639



22011.2deletionsyndrome

Major DepressiveDisorder:

Increasan frequencywith age
A10-15%adults
A9%adolescents

¥ > O

Bron: Psychiatric Disorders From Childhood to Adulthood in 22g11.2 Deletion Syndrome: Results From the
International Consortium on Brain  and Behavior in 22q11.2 Deletion Syndrome. Schneider, MDebbané M.,
Bassett, A. S et al. 2014 The American JournaPgikchiatry, 171(6), 6277639



THE AMERICAN JOURNAL OF _ psychiatryonline
PSYCHIATRY

From: Psychiatric Disorders From Childhood to Adulthood in 22g11.2 Deletion Syndrome: Results From the
International Consortium on Brain and Behavior in 22gq11.2 Deletion Syndrome

Am J Psychiatry. 2014;171(6):627-639. doi:10.1176/appi.ajp.2013.13070864

70
N=62 N=53

B Schizophrenia
60 B Schizoaffective disorder

B Schizophreniform disorder

B Brief psychotic disorder

Delusional disorder
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Psychotic disorder not
otherwise specified
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Prevalence of Schizophrenia Spectrum Disorders (%)
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Figure Legend:

Age Range (years)

Prevalence of Schizophrenia Spectrum Disorders and Distribution of Specific Disorders by Age in Participants With 22q11.2
Deletion Syndrome® Among the 235 subjects with schizophrenia spectrum disorders, the prevalence of a schizophrenia diagnosis
increased significant| 312864 d&f¥4, pethOk), whereas the diagnpss of psychotic disorder not otherwise
speci fied d%ldild=sted0.002.



Findings from the International Brain and
Behaviour Consortium

@ Verbal IQ
Vorstman et al" 2015 b Without psychosis (n=341) |
With psychosis (n=47)
A 829subjects with a confirme&2q11.2 ol
deletion £
A recruitedthrough 12 international clinical g -5
researchsites -
A Bothpsychiatric assessment and longitudinal >-10-
IQ measurements were available for a subset s
of 411subjects 5154
Mean (95% Cl) estimated
age at onset of first psychosis
_20_ | ———
8 0| 12 14 16 18 20 2
Age,y

' < : Vorstman et alA cognitive decline precedes the onset of psychosis in patients
q with the 22g11.2 deletiorsyndrome, JAMA Psychiatry, 2015



Guidancéreatment psychiatrigoroblems

¥aMultidisciplinary & holistic approach:
-Guidanceof individualAND familyby (Child)psychiatrist& team)

Reduction of pressure/stimuli: build in regular rest breaks
Restore sleep/improve sleep !

Safetyand structure

Predictability

Medication

Alw?é/sbe alert for additional medicgroblems (fatigue, thyroid problems, neurologic:
LINE Ot SYazZXdu



Brain, Behavior, and Immunity 70 (2018) 88-95

S BRAIN, 50,00 Mhealthy control
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Brain, Behavior, and Immunity

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

A pilot study on immuno-psychiatry in the 22q11.2 deletion syndrome: = @)
A role for Th17 cells in psychosis? i

% of total lymphocyte count

Elfi Vergaelen >>*' Carmen Schiweck ™', Kristof Van Steeland, Jacqueline Counotte *, Wim Veling °,
Ann Swillen ™', Hemmo Drexhage ¢, Stephan Claes*

* University Psychiatric Center KU Leuven, University Hospital Leuven, Leuven, Belgium
Y Center for Human Genetics, University Hospital Leuven, Leuven, Belgium
“ Department of Immunology, Erasmus MC, Rotterdam, The Netherlands
d . P :

Parnassia Psychiatric Institute, The Hague, The Netherlands .
° University of Groningen, Universily Medical Center Groningen, Department of Psychiatry, Groningen, The Netherlands T-cells T-helper cells cytotomc T-cells
" Department of Human Genetics, KU Leuven, Leuven, Belgium

Error Bars: 95% C|

ARTICLE INFO ABSTRACT
2000 Mhealthy control
Article history: Background: A growing body of evidence supports a role for immune alterations in Schizophrenia W22q11.208
Received 30 October 2017 Spectrum Disorders (S5D). A high prevalence (25-40%) of 55D has been found in patients with 22q11.2
::':e“'?c: '1“7";1‘"“: ;‘B’I"'B' 5 March 2018 deletion syndrome (22q11.2D5), which is known for T-cell deficits due to thymus hypoplasia. This study
A cept Marc is the first to explore the association between the T-cell subsets and psychotic symptoms in adults with |
wvailable online 19 March 2018 22q11.2D8 15,00

- Methods: 34 individuals (aged 19-38 yrs.) with 22q11.20D5 and 34 healthy age- and gender matched con-

Keywords: trol individuals were included. FACS analysis of the blood samples was performed to define T-cell subsets.

22q11.2 deletion syndrome

Schizophrenia spectrum disorder Ultra-high risk for psychosis or diagnosis of 550 was determined based on CAARMS interviews and DSM-

5 criteria for SSD. Positive psychotic symptom severity was measured based on the PANSS positive symp- 10007

% of total T-helper cell count

Th17 cells

T-cell immune deficiency toms subscale.

Psychosis Results: A partial T-cell immune deficiency in 22q11.2DS patients was confirmed by significantly reduced
Neuro-inflammation percentages of circulating T and T-helper cells. Significantly higher percentages of inflammatory Thl,

Th17, and memory T-helper cells were found in adults with 22q11.2DS. Most importantly an increased 5.00-
Th17 percentage was found in adults with psychotic symptoms as compared to non-psychotic adults
with 22q11.2DS, and Th17 percentage were related to the presence of positive psychotic symptoms.

Conclusions: Given the literature on the role of T cells and in particular of Th17 cells and IL-17 in hip-
pocampus development, cognition and behavior, these results support the hypothesis for a role of
Th17 cells in the development andfor regulation of psychotic symptoms in 22q11.2DS. This pilot study

0,00—

underlines the importance to further study the role of T-cell defects and of Th17 cells in the development Th1 Th2 **;;h" Treg
of psychiatric symptoms. It also supports the possibility to use 22q11.2D5 as a model to study T-cell ErorSaf 5% Kl

involvement in the development of S5D.
© 2018 Elsevier Inc. All rights reserved.



The Immune system@ndpsychoticsymptoms
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Fatiguefrom el et
High Prevalence of Fatigue in Adults with a
adOIescenCQn I 228(111.2 Deletion Sgndrgome

Elfi Vergaelen,l'z* Stephan Claes,2 Stefan Kempke,3 and Ann Swillen™*
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Conclusion
Frominfant to adultwith 22gl1deletion (22911 DS):
[bwide variabllity

* medicalfeatures tlinicalphenotypée

* cognitive behaviouralsociatemotionalfeatures pehaviouralphenotypg




22q11.2 microdeletion syndrome

genotype different phenotypes

Palatal anomalies

Feeding and Swallowing Problems

Speech delay

Dental: Delayed eruption, Enamel hypoplasia

Learning disabilities

Developmental delay
Behaviour/psychiatric problems

N

Immunodeficiency

ﬁNeurologic
Skeletal abnormalities

Cardiac anomalies

22q11.2

Renal anomalies

diagnosis management society




The dynamic nature of health & developmentshavioural
psychiatric concerns in patients with 22911.2 DS

g

. Cardiac Development  Cogniti | Employment
|(‘:*l9h ing Feeding Behav“i’ov: Psychiatric
encem | Calcium Palate Infection
Medium Infection Infection Cardiac
Concern Cardiac Cardiac
Early Toddler School Adult
Infancy




Multidisciplinarycare (the Leuven model)

wHolistic focus (interaction body and mind + person and context)
wEarly assessment of patient need® psychaeeducation
wMultidisciplinary consultations & meetings

wCoordination and continuation operzonalizedcare

wAnNticipatory guidance and longitudinal followap

:

LEUVEN
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MEDICAL
CONCERNS

American Journal

| of Medical Genetics Part C (Seminars in Medical Genes
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DEVELOPMENTAL/
BEHAVIORACONCERNS

ARTICLE

Developmental Trajectories in 22¢11.2 Deletion

ANN SWILLEN ano DONNA McDONALD-McGINN

Figure 3. Developmental cogmtive rajectones in 22g11 DS,
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Multidisciplinarycare (the Leuven model)

wHolistic focus (interaction body and mind + person and context)
wEarly assessment of patient need$ psychceeducation
wMultidisciplinary consultations & meetings

wCoordination and continuation operzonalizedcare

wAnNticipatory guidance and longitudinal followap

:

LEUVEN



Earlydiagnosisndassessmemnif needsis an opportunity

Ato start, organize and coordinate the personalized &
multidisciplinary care for child and parents

Afor (psychojeducation: inform and explain.
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https://www.thegeneticpuzzle.eu A "

Ato anticipate and manage the medical, psychosocial and
educational needs
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AThecare=personalizectare

Optimal balance between functional capacities

and environmental demands G %

> healthy 4+ healthy = happy
body mind life

Vulnerable Resistant

Alnformation & psycheeducation, followup, supportanda
coordinated cardy a multidisciplinaryexpert network/team
are indispensable.

i




Stepgowardsa holistig integratedcare (& research)

Alnstallmultidisciplinary teams(MDT) witha clearvisionand
division ofresponsibllities (resourceentre & excellency)

APersonalized, coordinated and continued catéD good
communicationbetween professionals of different
disciplines and between MDT and patients 1 digital
LI OASYd NBO2ZNR oO0aY2{ &0 GAGEF
appointments for patient + my heakhexus

Alntegrated health sciences campus
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1 central digital
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Integratedhealth & research campus
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