number variations who underwent microarray analysis

Clinical characteristics of children with neurodevelopmental delay and pathogenic copy
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ical findings of children with pathogenic copy
variations

INTRODUCTION RESUITS
Global developmental delay (GDD), intellectual Twenty-six children were included, 15 (57.7%) of them

disability (ID), and autism spectrum disorders (ASD)
are neuro-dewvelopmental disorders that are frequently]
seen in pediatric neurology practice. Genetic of
chromosomal disorders are the most common etiology
in patients presenting with neuro-developmental
disorders. If a specific diagnosis cannot be made after
systemic clinical evaluation, chromosomal microarray)
(CMA) is the first-line test with the highest diagnostic
value. CMA can detect copy number varations (CNV)
smaller than 1Mb. Pathogenic CNV was found on
average 7.8% in patients with developmental delays
and 10.6% in children with syndromic features (1)

OBJECTIVES

In this study we aimed to define the clinical
characteristics of children with neurodevelopmental
delay and pathogenic copy number variations (CNV) in
chromosomal microarray. Pathogenicity of CNV's were
identified according to Miller et al. (2), and American
College of Medical Genetics guidelines (3). Segregation
analysis could not be performed on all patients due to
loss of follow-up, lack of family consent or financial
reasons.

findings Frequency/total number
of patients evaluated (%)

4/26 (15.4)

were girls. Mean age at diagnosis was 47.640.5 months
(age range: 4-133 months) (Table 1). Most of the

History of preterm birth

children (n=19, 73%) were diagnosed with well defined Bi"h;é:igm 20/26 (76.9)
OMIM  microdeletion/microduplication  syndromes fg: iﬁzgif)
(table 2). Of CNV’s 21 (80.8%) were deletions, 5| |parentaconsanguinity 8/26 (30.8)
(19.2%) were duplications. Fifteen (57.7%) of them :;::‘r‘;e"““’e““"““y A6 (115
had GDD, 7 (31.8%) had ID and 5 (19.2%) had ASD.| |Global developmentaldelay 15/26 (57.7)
History of a preterm birth and birth weight small for e
gestational age were present in 4 and 5 children| |mntellectua disabiiity 7(269)

& e 4 o 3 Mild 5
respectively. Neuroimaging was compatible with TR
hypoxic ischemic injury in 2 children (patient 8 and 13)| |Autism spec:rumdisorder 5 (192)

- 3 = . Head ci
and hypoglycemic sequel in 1 patient (patient 17). One [ | ™%z ZE nee JIPBE6]
patient with mosaic tetrasomy 12p (patient 21), had a Macroce phaly 2/26(7.7)
. . T
large deletion (11 Mb), prenatal genetic tests on O"u:,ypm,,imv 14/26 (538)
chorionic villus samples, including karyotype and m“:"e"""i:?v ;{]2/2&77;9)
. . . it ysmorphism B
CMA analysis (with a lower resolution) and whole| |Hearing impairment 2/26 (7.7)
exome sequence analysis were found to be normal. pEtalimpanent 3/26(11.5)
Epilepsy (seizure controlis 9/26 (34.6)

defined in 8 patients)
Seizure controlwith 6/8
monotherapy
Seizure control with 1/8
two anti-seizure drugs
Drug-resistant epilepsy 1/8

EEG findings 6/14 (42.9)
Focal anomaly 3

Facial dysmorphism was present in 20 (76.9%),
hypotonicity in 14 (53.8%), epilepsy in 9 (34.6%),
microcephaly in 7 (26.9%), macrocepahly in 2 (7.7%),
hearing impairment in 2 (7.7%), visual impairment in 3
(11.5%) children.

MATERIALS& METHODS

Children aged 0-18 years, who were evaluated for
neurodevelopmental delay, from August 2017 to March
2021, in pediatric genetics and pediatric neurology
outpatient clinic at a tertiary hospital, and had
pathogenic CN'Vs were retrospectively analyzed.

Generalized anomaly 3

Abnormal cranial MRI 6/20 (30)
CONCLUSIONS eompeming mar - 6/20(30)
Chromosomal microarray analysis is a wuseful tool in patients with unexplained

neurodevelopmental delay. Even in children with brain injury secondary to perinatal asphyxig
and neonatal hypoglycemia, microarray analysis should be requested in cases of concomitan
dysmorphism and/or multisystem involvement. Enabling an accurate etiologic diagnosis in
patients with neurodevelopmental delay is important for better clinical management, follow-up
for possible complications, genetic counselling after segregation analysis for sub-sequen

Table 2:Summary of phenotype and cytogeneticdataof patients

Patient no/
gender/age
1fem
2Mspm

3f108m
a/em
sMAoRm
sm/am
7/H9m
8/fsm
9/f13m

10//Buim

11M/am

12/ 11y1m

13/f2m

1a/Mpom

15/ m

16/M2vam

17/M/6y10m

18M/7m
19M/ay
2014m
21//13m
22/f5m
23MBYem
24//19m

25Mf6sem

263y

Clinical features
Mild ID, ilesy, pream oA
AD, @iles, dymorphism

ASD, mild 1D
AD, maroaphay

Eilepsy, mild D, marocphay

same 1D, hypotonia dysmorphism  @rpus
allosum dysgmeis, hirsutism, fesding
problers

GDD, hypotonia dysmorphism
hypomginaion, wrpus wlosum dygneis

GDD, dysmorphism preem SGA, hering
loss, mooaphdy, hyetonia peivntriaila
lakomdaia

G0D, hypotonia dysmorphism

GDD, hypotonia tam SGA, bilad
mophtdma dymorphism, etrarity
momdie

GDD, praam  SGA, hypatonisty,
maoaphdy duplict wllating seten in
Kdnes

mild ID, dysmorphism smsorinaird hering
loss

GDD, hypotonia maowphdy,  @iles,
dysmorphism,  traheostomisad,
adiomppahy, strbistus, paivntricla
Ik mdxa

GDD, hypotoni, maoehdy, dymorphism

G0D, hypotonia dysmorphism
hyepignntaion  dong Bladiio’s line,
opticarophy

GDD, hypotania tam LGA

sae D, rdratory @il®sy, hypotonia
maoaphdy sud imparment,
dysmorphism  Cliniad finding avd MRI ae
@mpatible with nonad hypodyamc
smud

GDD, hypotonia dymorphism

GOD, @ilesy

60D, @il®s;, hypotonia

GDD, mimoaphdy, hyotonia eilesy,
dymorphism tam SGA, Bstan mormdy

GDD, hypotonia dymorphism

ASD

ASD, dysorphism

Mild 1D, dysmorphism @ilesy,
mrocphdy,  prameturity

60D, hypotonia maowphdy @il
dysmorphism

Copy number variations

ar 3q27.1q29(184,326,28-
192,863,237)
ar 16p12.2(21,601,714-21,9636

ar 7p22.3(1,132,9712,38,8534
17p22.2p22.1(4,186,277-
6,601,751)8
122q11.21(20,716,876-
21,927,660
a16425.3(155,751,813-
157,398,175)a.

ar4q34.1(173,854,451-
175,026,757)a

arl8p11.32p11.21(136,226-
14,978,127)

ar18q12.2921.1(34,508,506-
46,532,088)X1
1-a13p26.3(61,891-2,070,846) 4
2-a14935.1935.2(185,721,369-
190,957,473) 1
3-a113q31.3q34(92,732,335-
115,107,733)8"

1. an1q22(45,973,877-
48,097,372)8

2. an2q13.2q1333 (42,592,238
51,197,838)a°

a22q11.21(20,742,449-

21,804,886)8

ar1p36.33p.36.32(849,466-
5,021,200)
46,XX,dd(1)(p36.3)
ar15q11.2q13.1(23,291,158-
28,828,168)X1
ar12p13.33p11.22(191619-
28756107)2-4

ar15q13.2q13.3(31,073,668-

32,914,239)d
ar1p36.33(849,466-1,992,748)d

am16p11.2(29,567,295-30,226,80x
arl6p11.2(29634212 30199805)a
ar16p11.2(29634212-301998094
arlp36.33p36.22(82154 1160308
1

ar9p24.3p22.3(203,861-
14,831,003)a

ar16p12.2(21,620,625-21,740,274d

ar17q24.2(65,738,331-66,344,03d

am15q13.2q13.3(30,940,398 -
32,922,987)
1-ar1q21.2(147391614-
147826658)8
2-ar17p13.1(7082687 7277907}

size

85 Mb

362 Kb

1.2 Mb
2.4 mb

12 M8

1.6 Mb

1.2 Mb

14.8 Mb

12 Mb

12 Mb
2:5.2 Mb
3:22.4mb

12 Mb
2-5.6 Mb

1.1 Mb

4.2Mb

5.5Mb

28.5Mb

1.8 Mb

1.1 Mb

660Kb

566Kb

565Kb

11.5Mb

14.6Mb

120Kb

606Kb

2mb

1435 Kb
2-195Kb
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Inheritance

unknown

unknown

unknown
denow

unknown

uninown

denovo

denovo

denov

1-paand
(2Mb)
2-denowo
3-denow

unknown

unknown

denovo

unknown

unknown

denow

denovo

unknown
denov

unknown
unknown
unknown
unknown
metend

(294Kb)
uninown
1- maand

(102 Kb)
2-denow

Associated gene or chromos ome
locus, references

OECIPHR: 292123, 275722, 275534
281790

Chromosome 16p12.2-p11.2 ddaion
sndrome (OMIM# 613604)

ISCA 1514082213

722.1 dupliction sndrome

(PMID: 27866048) (14)

22q11.2 ddetion syndrome (DiGeorge
sndrome) (OMIM# 188400)

ARID1B gne Coffin Srissndrome
(oMIM# 135900)

DECIPHER: 267783
ICA: nss578000

Tarmomy 18 p, sochromosome 18p
sndrome (OMIM# 614290)

Chromosome 18q ddetion sndrome
(OMIM# 601808)

30PMID: 25337073 (15)

2%Chromosome 2213.3 ddaion
smdrome (Phda Memid sndromd
(oMIM# 606232)

Chromosome 22q11.2 migodupliation
sndrome

(OMIM# 608363)

1p36 dd sndrome

(oMIM# 607872)

Anglmen  sndrome (OMIM# 105830)

Mozic termomy 12p sndrome
(PalistaKillim sndrome
(OMIM# 601803)

15q13.3 ddaion sndrome
(oMIM# 612001)

1p36 ddation sndrome
(oMIM# 607872)

Chromosome 16p11.2 ddaion
sndrome 593 Kb (OMIM#611913)
Chromosome 16p11.2 dddtion
sndromes93 Kb (OMIM# 611913)
Chromosome 16p11.2 ddaion
sndromes93 Kb (OMIM# 611913)
1p36 ddetion sndrome

(oMIM# 607872)

Chromosome 9p ddetion sndrome
(oMIM# 158170)

Chromosome 16p11.2 ddetion
sndromes93 KB

(oMIM# 611913)

BPTF gne (not dfetal in mothe)
PMID: 22166941 (16)

15q13.3 ddaion sndrome

(oMIM# 612001)

2%Chromosome 17p13.1 ddetion
sndrome

(oMIM# 613776)

pregnancies and avoiding unnecessary tests.
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