
mutation (40%) in the TCF4 gene located at 18q21.2 and
encoding Transcription Factor 4. Variants in TCF4 usually
occur de novo in children with severe phenotype, milder
phenotypes inherited autosomal dominant We have examined
9 patients (4 boys and 5 girls) with Pitt-Hopkins aged 1 to
12 years.

Array-comparative genomic hybridization was performed
in 5 children Target areas of the exome were investigated
by massive parallel sequencing (NGS) in 4 cases. Validation
of the identified variants was carried out by the Sanger
method.

De novo microdeletions 1 revealed in 5 cases: arr 18q21.2q21.32
(51266708_56293087) ×1, arr 18q21.2 (52691678_52999165) ×1,
arr 18q21.2q21.1 (50029734_61654329) ×1, arr 18q21.2q21.31
(51620900_54883094) ×1, arr18q21.2q21.31 (49493248_55403360)
×1. Detected deletions was from 307 Kb to 1162 Mb.

We identified 4 different mutations in the TCF4 gene in 4
patients with Pitt-Hopkins syndrome: c.961+2T>C, c.1452
+1G>T, c.1634C>G, c.2033G>A.

Spectrum of mutations represented by splicing site muta-
tions, nonsense and missense mutations.

All children had severe motor development delay and
muscle hypotonia. Only one child was able to walk independ-
ently. All children had severe mental retardation. Expressive
speech represented by vocalizations, individual words. Autistic
and behavioral disorders were in 6 children. Severe episodes
of hyperventilation followed by apnea observed in one child.
Dysmorphic features included coarse face, protruding lower
face, deep-set eyes, upslanting palpebral fissures, high, wide
nose bridge, wide open mouth, cupid’s bow upper lip – thick,
fleshy lips, cup-shaped ears. Three children diagnosed with
myopia, scoliosis in one case. Brain MRI (in 4 children) show
hypoplasia/dysplasia of the corpus callosum, atrophy/hypoplasia
of the cerebellum, Dandy – Walker anomaly, hydrocephalus,
small hippocampus size.
Conclusion Pitt-Hopkins syndrome is important for the differ-
ential diagnosis in children with severe mental retardation and
behavioral disorders.

82 RARE GENETIC SYNDROME PRESENTING AS COW MILK
ALLERGY AND ECZEMA

Aida Koka*, Marsela Biqiku, Arla Harka. vlora Pediatric Hospital

10.1136/archdischild-2021-europaediatrics.82

We describe here a case of an infant who applied initially for
bronchyolitis and eczema and was afterwards diagnosed with
1q44 microdeletion syndrome.

The child was followed up in his early months of life for
cow’s milk allergy and related bronchiolitis and eczema. Dur-
ing the follow up persisting hypotonia and microcephaly
began to be more evident. The face atypia was more promi-
nent with frontal bossing, telecanthus, strabismus, small
almond like eyes, flat nasal bridge. When the child got nearly
1 year old he came to the emergency department with a gen-
eralized febrile seizure, which afterwards followed with other
febrile and nonfebrile seizures. In the mean time the child’s
general neuromotor development was very delayed with
marked central hypotonia and low control of the head. In the
laboratory investigations there was a persistent microcytic

anemia, despite oral iron replacement. The hemoglobin elec-
trophoresis was normal. There was also noted slight hypothyr-
oidism, which improved after a short time with hormone
replacement therapy. The child underwent a cranial MRI
which showed agenesis of corpus callosum. The infant was
suspected of having a genetic syndrome and Molecular Karyo-
typing with Whole Genome Deletion/Duplication Analysis was
performed. The result was consistent with a loss of 5,3 MB
in the region 1q44 and a gain of 4,1 MB in the region
21p11.2q11.2.

Here, we present the first case of chromosome 1q44 dele-
tion in Albania confirmed by microarray analysis. In litera-
ture, all reported patients showed growth and psychomotor
retardation. In addition, many patients showed CNS anoma-
lies, such as agenesis/thin corpus callosum or hydrocephalus,
hypotonia, seizure, autonomic dysfunction, and feeding diffi-
culties. In our case, brain MRI revealed partial agenesis of
corpus callosum, delayed myelination, and seizures. We rec-
ommend orchypexy in order to prevent tumoral transforma-
tion of the testes.

83 SCREENING FOR THE ACTIVITY OF HISTONE
DEACETYLATION INHIBITORS IN THE GASTRULATING
EMBRYO-DERIVED TERATOMA BIOLOGICAL
SYSTEM

1,2,3Milvija Plazibat*, 2,4Ana Katušić Bojanac, 2,4Marta Himerleich Perić, 5,6Gordana Jurić-
Lekić, 4,7Katarina Raković, 5,8Ozren Gamulin, 5,8Škrabić Marko, 5Maria Krajačić,
2,4Jure Krasić, 2,4Nino Sinčić, 4,6Gordana Jurić-Lekić, 2,4Floriana Bulic-Jakus. 1Hospital Zabok,
Department of Pediatrics, Zabok, Croatia; 2Centre of Excellence for Reproductive and
Regenerative Medicine, Unit for Biomedical Investigation of Reproduction and Development,
School of Medicine, University of Zagreb, Zagreb, Croatia; 3University of Osijek, Faculty of
Medicine, Dental Medicine and Health, Osijek, Croatia; 4University of Zagreb, School of
Medicine, Department of Medical Biology, Croatia; 5University of Zagreb, School of
Medicine, Department of Physics,Zagreb, Croatia; 6University of Zagreb, School of Medicine,
Department of Histology and Embryology; 7Karolinska Institute, Department of
Microbiology, Tumor and Cell Biology, Stockholm, Sweden; 8Center of Excellence for
Advanced Materials and Sensing Devices, Research Unit New Functional Materials, Zagreb,
Croatia

10.1136/archdischild-2021-europaediatrics.83

In our in vitro natural 3D biological system, rodent embryos
explanted at the time of formation of the three germ-layers
(gastrulation), develop a teratoma-like structure. We present
the results of screening for the activity of Histone Deacetyla-
tion Inhibitors (HDIs) in this biological system.

9.5-days-old Fisher rat embryos-proper were cultivated for
14 days in Eagle’s MEM and 50% rat serum with 2mM or
1mM valproate or trichostatin A

(66 nM) at the air-liquid interface. Histone acetylation was
assessed by western blotting and apoptosis and cell prolifera-
tion by immunohistochemistry and stereology. Spent media
metabolomes were analyzed by IR-spectroscopy (FTIR).

Valproate and TSA both negatively influenced growth of
explants and differentiation of the neural tissue. Valproate
2mM significanty increased histone acetylation and apoptosis
in explants. In spent media metabolomes the amide I a-helices
and the elevated ratio of A(CH3)/A(CH2, as biomarkers for
histone acetylation, and a higher intensity of the 1625 cm-1
absorption band for the parallel b-strand structure and CH2
vibrations of lipids at
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2853 cm-1, as biomarkers of apoptosis, were assessed.
Our in vitro biological screening system detected embryo-

toxic/anti-tumor impact of both HDIs. FTIR spectroscopy was
able to discern biomarkers of histone acetylation and apoptosis
in spent media metabolomes, thus upgrading our biological in
vitro system for faster screening of embryotoxic/antitumor
agents.

84 RARE COPY NUMBER VARIANTS IN CONGENITAL HEART
DEFECTS

Maša Davidović*, Leona Morožin Pohovski, Nikolina Vidan Rogulj, Ivona Sansovic,
Adriana Bobinec, Ana-Maria Meašić, Mijana Kero, Ljubica Boban, Ivan Malčić,
Ingeborg Barišic. Department of Paediatrics, University Hospital Centre Zagreb, University of
Zagreb School of Medicine, Zagreb, Croatia

10.1136/archdischild-2021-europaediatrics.84

To detect copy number variants (CNVs) in patients with con-
genital heart defects (CHD) and identify potential novel candi-
date genes involved in CHD pathogenesis. CHD are the most
common congenital anomalies. Etiology of CHD can be
genetic (chromosomal abnormalities, rare single gene disorders)
or environmental, but it is mostly multifactorial. Copy number
variants (CNVs) are important causes of genetic syndromes
associated with CHD. Chromosomal microarray (CMA) is
used as the first test to detect the CNVs in this category of
patients.

We have evaluated 260 subjects with CHD in the period
between Jan 2016 and Sep 2019 using CMA. In the majority
of cases additional features such as facial dysmorphia, intel-
lectual disability/developmental delays (ID/DD) or extracar-
diac anomalies (ECA) (190/260; 73.1%) were present; the
remainder had isolated CHD. CMA analysis was performed
using Agilent SurePrint G3 Unrestricted CGH ISCA v2
Human Genome, 8x60 K oligonucleotide microarray format
according to the manufacturers’ instructions (Agilent Technol-
ogies, USA).

Copy number variants were detected in 71 (71/260,
27.3%) patients; 53 of them (53/71, 74.6%) were classified as
pathogenic and 18 (18/71, 25.4%) as variants of unknown
clinical significance (VUS). Pathogenic CNVs were predomi-
nately deletions (36), followed by duplications (9) and com-
plex rearrangements (8). CNVs were discovered in 4 patients
with isolated CHD (4/70, 5.7%) and 67 patients with addi-
tional feature/s (67/190; 35.3%). The most frequent patho-
genic CNV was 22q11.21 deletion (DiGeorge syndrome),
followed by other well-known syndromes (Williams, 5p dele-
tion etc.). Beside these, we detected CNV clusters in loci that
have previously been associated with CHD in literature (such
as 15q11.2, 8p23.1, 1q43 etc.). We also observed rare CNVs
in loci that have not yet been recognized as important in
CHD pathogenesis (i.e. Yp11.2, 17q24, 15q24.3 etc.) Identifi-
cation of rare CNVs is important for clarification of CHD
pathogenesis. Potential novel candidate genes in these loci war-
rant further research.

This work was supported by Scientific Center of Excellence
for Reproductive and Regenerative Medicine and by the Euro-
pean Union through the European Regional Development
Fund, under grant agreement No. KK.01.1.1.01.0008, project
,,Reproductive and Regenerative Medicine – Exploring New
Platforms and Potentials.

85 CLINICAL, CYTOGENETIC AND MOLECULAR FINDINGS
IN PATIENTS WITH PALLISTER-KILLIAN SYNDROME

Ivana Milković*, Ivana Tonković Đurišević, Kristina Crkvenac Gornik, Anita Pokupec Bilić,
Marija Vidaković, Sanda Huljev Frković. University Hospital Centre Zagreb, Department of
Pediatrics

10.1136/archdischild-2021-europaediatrics.85

Goal Pallister Killian syndrome is a rare genetic disorder
caused by tissue-limited mosaicism tetrasomy of the short arm
of chromosome 12, which usually presents as an extra iso-
chromosome 12p. Clinical features include distinct facial
anomalies, other systemic abnormalities with variable develop-
mental delay and intellectual impairment. The aim of this
work is to present clinical and cytogenetic findings of PKS
patients diagnosed in our Clinic for the last 12 years and to
compare their findings with previously published cases.
Methods The suspicion of PKS was set after the recognition
of their characteristic phenotypic features. The diagnosis was
confirmed by karyotype analysis of fibroblast cultures and In
situ hybridization with chromosome 12-specific DNA, which
revealed the supernumerary mosaic i(12p).
Results Since 2008 four patients with PKS were diagnosed and
treated at our Clinic. Karyotypes obtained from cultured
peripheral lymphocytes were normal in two cases, while kar-
yotypes obtained from cultured skin samples revealed the
supernumerary mosaic i(12p) in all four patients.
Conclusion The wide phenotypic spectrum of PKS in conjunc-
tion with the mosaic distribution of the i(12p) makes PKS
often an underdiagnosed disorder. Since additional chromo-
some is usually absent in karyotypes obtained from cultured
peripheral lymphocytes, clinical recognition with skin biopsy
and fibroblast chromosome examination is of utmost
importance.

86 FLOPPY INFANT SYNDROME DUE TO CONNECTIVE
TISSUE DISORDER. CASE REPORT OF A PATIENT WITH
KYPHOSCOLIOTIC EHLERS-DANLOS SYNDROME

Tomislav Smoljo*, Sanda Huljev Frković, Nina Barišić, Ivo Barić, Danijela Petković Ramadža.
University of Zagreb, School of Medicine

10.1136/archdischild-2021-europaediatrics.86

Introduction Ehlers-Danlos syndrome is a group of 13 heredi-
tary connective tissue disorders due to defects in collagen for-
mation, folding or interaction. Kyphoscoliotic EDS (kEDS) is
characterized by severe congenital hypotonia, early-onset pro-
gressive kyphoscoliosis, joint hypermobility, hyperelastic skin
and myopathy. The majority of patients have biallelic muta-
tions in the PLOD1 gene, and others in the FKBP14 gene.
The clinical phenotype is indistinguishable, except for hearing
impairment, occurring in FKBP14-kEDS only. FKBP14-kEDS
(OMIM 614557) is an ultra-rare disease with less than 30
patients described. We present our patient in order to raise
awareness of connective tissue disorders in the differential
diagnosis of floppy infant syndrome.
Case Presentation The patient was born after a normal preg-
nancy and delivery. Family history is unremarkable. Parents
are unrelated. Joint hypermobility and weak cry were present
at birth. Hearing screening revealed left-sided hearing impair-
ment, confirmed by audiometry. Brain, heart, abdominal ultra-
sound and ophthalmic examination were normal. After the
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