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Abstract

Aim: The aim of this study was to identify the clinical and immunologic
features of patients with 22q11.2 deletion syndrome who were followed
up in our clinic. Thus, it is aimed to identify the syndrome early, choose
the right treatment options according to humoral and cellular immuno-
logic analysis, and enlighten how to follow up these kinds of patients
with immunodeficiencies.

Material and Methods: We retrospectively collected data by reviewing the
files of 11 patients with 22q11.2 deletion syndrome who were followed
up in our clinic between January 2003 and January 2015. The diagnoses
were based on the patients’ clinical, genetic, and immunologic features.
Demographic features, family history, initial symptoms on admission,
physical findings, and results of immunologic studies of the patients. Age
of diagnosis, treatment options, and clinical follow-up were evaluated.

Results: The patients’ diagnosis age ranged from 1-11 months and the most
common symptoms of admission were cardiac murmur and atypical facial
appearance, which were detected during a routine physical examination.
All patients had cardiac anomalies, and four patients had a history of car-
diovascular surgery. Eight patients (72.7%) had a history of severe infection;
recurrent lower respiratory tract infections were reported in six patients
(54.5%), pulmonary tuberculosis in one patient (9.1%), and moniliasis re-
sistant to treatment was detected in one patient. None of the patients re-
quired intravenous immunoglobulin replacement therapy, and antibiotic
prophylaxis was administered to two patients with lymphopenia.

Conclusion: 22q11.2 deletion syndrome is a multi-systemic disorder that
should be evaluated by a multidisciplinary team. It should be kept in
mind for patients with neonatal hypocalcemic tetany or recurrent infec-
tions or atypical facial appearance with cardiac anomalies. Early diagnosis
should lead to immunologic analysis and enable the choice of treatment.
Preventive measures against infection is recommended for the patients
with incomplete immunodeficiency, and thymus transplantation is rec-
ommended for patients with complete immunodeficiency.
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Oz

Amag: Bu calismada klinigimizde 22ql1.2 delesyon sendromu tanis: ile
izlenmekte olan hastalarin klinik ve immiinolojik niteliklerinin tanim-
lanmas: amaclanmstir. Béylece hastaligin erken taninmasina yardimer
olmak, humoral ve hiicresel immiinolojik verilere gére tedavi secenekle-
rine yénlendirmek ve bu immiin yetersizlik hastalarinin nasil izlenecegi-
ne 151k tutmak hedeflenmistir.

Gereg ve Yontemler: Klinigimizde, Ocak 2003-Ocak 2015 tarihleri arasinda
22q11.2 delesyon sendromu tamst ile izlenmekte olan 11 olgunun dosya veri-
leri geriye déniik olarak incelendi. Hastalarmn tarusy; klinik, genetik ve immii-
nolojik niteliklere gore konuldu. Caligmaya alinan tiim hastalarin demografik
nitelikleri, aile dykiisti, basvuru yakinmalan, fizik baki bulgulari, immiinolojik
inceleme sonuglar, tani yasi, tedavi secenegi ile klinik izlemleri irdelendi.

Bulgular: Hastalarin tani yas1 1-11 ay arasinda degismekte olup, en sik
bagvuru yakinmasi fizik baki sirasinda farkedilen atipik yiiz goriintimii
ve kalpte duyulan iifiiriim idi. Tiim hastalarin kalbinde anomali bulunur
iken, dért hastada kardiyovaskiiler cerrahi girisim 6ykiisii vardi. Sekiz
hastada (%72,7) ciddi enfeksiyon gegirme ykiisti olup; alt1 hastada (%54,5)
sik tekrarlayan alt solunum yolu enfeksiyonu, bir hastada (%9,1) akciger
tiiberkiilozu ve bir hastada (%9,1) inat¢1 moniliazis saptandi. Lenfopenik
olan iki hastaya (%18,2) antibiyotik profilaksisi uygulanirken, hicbir has-
tada intraven6z immiinglobulin replasman tedavisi gereksinimi olmad.

Cikarimlar: Kromozom 22q11.2 delesyon sendromu, ¢oklu organ tutulu-
mu nedeniyle bir¢ok uzmanhk dahyla birlikte izlenmelidir. Yenidogan
déneminde hipokalsemik tetani gegiren, kalp anomalisine eslik eden
atipik yiiz gériintimii olan ve yineleyen enfeksiyon 6ykiisii olan hasta-
larda mutlaka akla getirilmelidir. Erken tani ile hastalarin immiin sistem
incelemesinin yapilmasy; kismi eksiklik durumunda enfeksiyonlardan
koruyucu énlemler alinmasini, tam hiicresel immiin bozukluk olmasi
durumunda ise timus nakli yapilmasina olanak saglayacaktir.

Anahtar sozciikler: 22q11.2 delesyon sendromu, DiGeorge sendromu,
hiicresel immiinite
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Introduction

22q11.2 deletion, which occurs as a result of deletion of
the long arm of the 227 chromosome, is one of the most
common microdeletion syndromes observed in the com-
munity. Its prevalence is known to be 1/4000. However,
recent studies reported that the 22qll.2 deletion was
more frequent in the population (1, 2). Although de novo
mutations are found in a great percentage of patients, au-
tosomal dominant inheritance is reported in approxima-
tely 20% (3, 4).

Although chromosome 22qll.2 deletion syndrome ma-
nifests with immunodeficiency secondary to thymus hy-
poplasia/aplasia, cardiovascular anomaly, characteristic
facial appearance, growth retardation, and hypocalcemia
secondary to hypoparathyroidism, it has a considerably
wide spectrum of clinical variability (3). The presence of
a large variety of phenotypic characteristics makes the
diagnosis difficult in some patients and the diagnosis is
made in advanced periods of life, especially if underlying
congenital heart disease is absent (5). Conotruncal cardiac
anomaly is found in approximately 75% of patients diag-
nosed as having chromosome 2q11.2 deletion and these
are the most important anomalies that influence mor-
tality (3). The most common conotruncal anomalies inc-
lude Fallot tetralogy, truncus arteriosus, and interrupted
arcus aorta (5). Besides these anomalies, almost all cardiac
anomalies may accompany 22q11.2 deletion syndrome. A
reduction in the number of T cells (incomplete immune
deficiency) is reported in 75-80% of patients as a result
of examination of the humoral and cellular immune sys-
tem (6). A mild reduction in the number of T cells causes
frequent infections, especially viral infections, and a pre-
disposition to bacterial infections in these patients (7, 8).
The number of T cells may be very low in 0.1% of patients
(complete immunodeficiency or severe immunodeficien-
cy); these patients are considered a pediatric emergencies
and thymus transplantation is recommended (6).

The aim of this study was to describe the typical clinical
findings of patients who were followed up with a diag-
nosis of chromosome 22q11.2 deletion syndrome, and to
evaluate these patients in the immunologic aspect. Thus,
it was aimed to help early diagnosis and follow-up for this
disease, which is under recognized by physicians.

Material and Methods

The data of patients who were followed up with a diag-
nosis of chromosome 22ql1.2 deletion syndrome betwe-
en January 2003 and January 2015 in Istanbul University
Cerrahpasa Medical Faculty, Division of Infectious Dise-
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ases, Clinical Immunology and Allergy, were investigated
retrospectively by examining patient files and electronic
registry systems. The patients’ demographic information,
family histories, symptoms at presentation, laboratory
findings (immunologic, biochemical, endocrinologic) and
ages at the time of diagnosis were recorded. Accompan-
ying diseases and problems and treatments administered
during clinical follow-up were recorded.

For a complete blood count, blood samples were obtai-
ned and placed in EDTA (ethylendiamine tetraacetic acid)
tubes and examined using a Beckman Coulter LH780 de-
vice. The total white blood cell count, lymphocyte count,
and neutrophil count were determined by making com-
parisons with age-appropriate standard values. The num-
bers of CD3+ T lymhocytes, CD4+ T lymphocytes, CD8+
T lymphocytes, CD19+ B lymphocytes, and CD16/56+ NK
cells were determined simultaneously using a Beckton
Dickinson Facs Calibur flow cytometer device in Cerrah-
pasa Medical Faculty, Department of Pediatrics, Pediatric
Immunology Laboratory using monoclonal antibodies.
Immunoglobulin (Ig) G, A, and M levels were measured
using nephelometry with a ROCHE COBAS 702 device,
and IgE concentrations were measured using the immu-
noCAP method. Genetic diagnosis was confirmed by de-
monstrating chromosome 22q11.2 deletion with fluores-
cence in situ hybridization (FISH) in all patients.

The study was conducted in accordance with the prin-
ciples of the Declaration of Helsinki. Approval was obtai-
ned for the study from the local ethics committee of our
hospital (February 2018 - Decision number: 1790). Written
informed consent was obtained from the parents of all
patients.

Statistical analysis

The SPSS program (Version 20.0, IBM Company, SPSS
Inc.) was used for statistical analysis. Numerical data are
expressed as meanststandard deviation and categorical
data are expressed as frequency (n) and percentage (%).

Results

The median age of the 11 patients included in the study
was 8 years (range, 3.5 months — 13 years; mean 7.16+4.73
years). Six patients were male and five were female.
The median age at the time of diagnosis was found as
3 (range, 1-11; mean 4.77+3.68) months. The parents of
two patients had consanguineous marriage. None of the
patients had a familial history of immunodeficiency. The
symptoms at the time of presentation included cardiac
murmur in four patients, atypical facial apperance in th-
ree patients, hypocalcemic tetany in two patients, pneu-
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Table 1. Demographic characteristics and cardiac involvements of the patients

Patient Sex, age Age at the time of diagnosis, Cardiac anomalies History of
number symptoms at presentation cardiovascular
surgery

1 Male, 5 years 6 months 11 months, cardiac murmur VSD, ASD, AC, PH Yes

2 Female, 13 years 2.5 months, hypocalcemic convulsion RAA, PDA, PH No

3 Male, 5 years 6 months 3 months, cardiac murmur VSD, ASD, TOF, RAA, Yes

AC, PA,PDA, PH

4 Female, 6 months 4 months, cardiac murmur VSD No

5 Female, 2 years 8 months, pneumonia VSD No

6 Female, 11 years 2 months, hypocalcemic convulsion ASD, PH No

7 Male, 10 years 11 months, cardiac murmur VSD, ASD, TA, PDA, PH Yes

8 Male, 10 years 6 months, atypical facial appearance  VSD, ASD, TOF, RAA, PDA Yes

9 Male, 3.5 months 1 month, atypical facial appearance VSD, ASD, PA, PDA No

10 Male, 13 years 2 montbhs, atypical facial appearance ASD No

1 Female, 8 years 2 months, sepsis VSD, ASD No

AC: Coarctation of aorta; ASD: Atrial septal defect; PA: Pulmonary atresia; PDA: Patent ductus arteriosus; PH: Pulmonary hypertension;
RAA: Right arcus aorta; TA: Truncus arteriosus; TOF: Fallot tetralogy; VSD: Ventricular septal defect

monia in one patient, and sepsis in one patient. Cardiac
anomaly and chromosome 22q11.2 deletion were found
in all patients. Cardiovascular surgery was performed in
four patients (Table 1).

Eight patients had had severe infection. Recurrent lower
respiratory infection was found in six patients, pulmonary
tuberculosis was found in one patient, and refractory mo-
niliasis was found in one patient.

Growth and development was evaluated with height and
weight percentile curves. The height was found to be be-
low the 3 percentile (p) in five patients, 3-10 p in two
patients, 10-25 p in three patients, and 25-50 p in one pa-
tient. The body weight was found to be below 3p in five
patients, 3-10 p in three patients, 10-25 p in one patient,
25-50 p in one patient, and 97 p in one patient.

At least one of the following anomalies was present in the
facial appearance of the patients: long hook nose, short
palpebral fissure, long face, small chin, low-set ears, and
a broader distance between the eyes. Eight patients were
receiving special education with a diagnosis of mental /
motor retardation. Three patients had a diagnosis of hy-
peractivity, and one patient had a diagnosis of autism.
Five patients had comorbidities (epilepsy in three pa-
tients, obesity in one patient, and right dysplastic kidney
in one patient).

When endocrinologic assessments were made, it was ob-
served that the parathormone (PTH) concentration was
low in three patients. The serum calcium concentration

was low at the time of diagnosis in two patients. One pa-
tient had a normal serum calcium concentration, though
his PTH concentration was low (PTH 4.02 pg/mL, Ca 9.9
mg/dL); this patient was considered to have partial hypo-
parathyroidism. Growth hormone deficiency was found
in one patient and growth hormone replacement treat-
ment was initiated. The Pediatric Endocrinology Depart-
ment initiated follow-up and levothyroxine treatment in
three patients because of hypothyroidism.

The median value was found to be 10,300 (range, 4600—
18,700) /mm? for the white blood cell count, 4700 (ran-
ge: 1100-9400) /mm? for the absolute lymphocyte count,
and 155,000 (range, 15,000-799,000) /mm’ the for platelet
count. The platelet count was found to be below 150,000/
mm’® in five (45.4%) patients. When the lymphocyte su-
bgroups were examined, it was found that the median
value was 2278 (range, 602-6670) /mm?® for the number of
CD3+ T lymphocytes, 1130 (range, 198-3535) /mm’® for the
number of CD4+ T lymphocytes, and 547 (range, 108-1555)
/mm? for the number of CD8+ T lymphocytes (Table 2). In
two patients who were found to have a lower absolute ly-
mphocyte count by age (1100/mm?® and 1500/mm’, respe-
ctively), the number of CD3+ T lymphocytes was found as
602/mm’ and 870/mm?, and the number of CD4+ T lymp-
hocytes was found as 198/mm?® and 495/mm?, respectively.

Trimethoprim-sulfametoxazole prophylaxis was initiated
because of recurrent lower respiratory infection in two
patients who were lymphopenic. Intravenous immunog-
lobulin replacement treatment was not recommended
to any patients who had normal immunoglobulin levels
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Table 2. Laboratory findings of the patients
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Mean Standard deviation Median Minimum Maximum
PTH (pg/mL) 23.81 9.10 24.80 4.02 40.30
Ca (mg/dL) 9.30 1.54 9.80 5.20 10.90
P (mg/dL) 5.05 0.76 4.80 4.20 6.40
25-hydroxy vitamin D (ng/mL) 23.88 9.44 20.00 1370 40.00
WBC (cells/mm3) 10,400 3860.05 10,300.00 4600.00 18,700.00
Lymphocyte count (cells/mm3) 4994.09 2596.85 4700.00 1100.00 9400.00
Neutrophil count (celss/mm3) 4294.09 2441.29 3200.00 2000.00 8300.00
Hemoglobin value (g/dL) 11.24 131 11.50 9.50 13.60
Platelet count (mm3) 244,363.6 208,525.9 155,000 15,000 799,000
Eosinophil count (cells/mm3) 254.55 143.97 300.00 100.00 500.00
CD3+ T lymphocyte (%) 47.73 11.61 45.00 30.00 67.00
CD3+T lymphocyte (cells/mm3) 2371.27 1636.23 2278.00 602.00 6 670.00
CDA4+ T lymphocyte (%) 52.91 18.54 59.00 22.00 76.00
CDA4+ T lymphocyte (cells/mm3) 1311.36 985.79 1130.00 198.00 3535.00
CD8+ T lymphocyte (%) 30.55 13.07 30.00 9.00 56.00
CD8+ T lymphocyte (cells/mm3) 613.27 385.75 547.00 108.00 1555.00
CD19+ B lymphocyte (%) 3573 1534 32.00 12.00 57.00
CD16/56+NK cells (%) 14.64 9.29 11.00 4.00 35.00
IgG (mg/dL) 947.45 363.36 1 080.00 484.00 1430.00
IgM (mg/dL) 69.81 28.08 67.00 34.00 116.00
IgA (mg/dL) 74.93 65.68 36.70 12.00 179.00
IgE (mg/dL) 19.48 7.35 17.00 10.00 35.00

Ca: Calcium; CD: Cluster of differentiation (surface differentiation antigens); Ig: Immunoglobulin; NK: Naturel killer; P: Phosphorus;

PTH: Parathormone

by age. BCG-itis developed in one of eight patients who
were administered Bacillus Calmette-Guerin (BCG) vac-
cine. Vaccine-induced antibody response developed in
three of four patients who were administered the meas-
les-mumps-rubella (MMR) vaccine and no complications
developed in any of them. The patients were followed up
for a mean period of 78.6 months, no mortality occurred
in any patients (Table 3).

Discussion

DiGeorge syndrome is associated with chromosome
22q11.2 deletion, arises from embrionic developmental
defect of the 3" and 4% pharyngeal arci, involves mul-
tiple systems, and has a wide phenotypic spectrum (9).
Its main components include congenital heart disease,
hypocalcemia, atypical facial appearance, and immuno-
deficiency. The patients we followed up presented with
at least one of these findings. Thus, patients who present
with at least one of these findings must be examined in
terms of DiGeorge syndrome and other findings that
may accompany.

Patients who have congenital heart disease or neonatal
hypocalcemia are generally diagnosed in the first year of
life (5). Dysmorphic facial appearance accompanying car-
diac anomaly was found in all our patients and a history
of severe infection was found in most of them. The diag-
nosis was made after investigations performed because of
hypocalcemic convulsions in two patients and because of
cardiac murmur heard on physical examinations in four
patients. The diagnosis was made before the age of one
year in all our patients.

In chromosome 22ql1.2 deletion syndrome, deletion in-
heritance is observed in a small portion of patients (28%),
de novo mutations are observed in many individuals who
are newly diagnosed (3). Although screening in terms of
deletion was not performed in the parents of our patients,
clinical findings suggesting 22qll.2 deletion were not
found in any patients. The most important factors influ-
encing mortality in these patients include cardiac anoma-
lies and the degree of immunodeficiency. Cardiovascular
anomalies were reported in more than 80% of patients in
many previous studies (3, 5, 10). Therefore, chromosomal
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Table 3. Clinical characteristics of the patients
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n % n %
Genetic Antibody response against MMR 3 273
22q11.2 mutation 11 100,0  Atypical facial appearance 1 100,0
Cardiac anomaly 1 100,0  Growth
VSD 8 72,7 Height
ASD 8 72, <3p 5 45,4
Fallot tetralogy 2 18,2 3-10p 2 18,2
Right arcus aorta 3 27,3 10-25p 3 27,3
Coarctation of aorta 2 18,2 2550 p 1 %1
Pulmonary atresia 2 18,2 Body weight
Truncus arteriosus 1 91 <3p : 4
PDA 5 454 3-10p 3 273
P 4 36,4 10-25p 1 9,1
Cardiovascular surgery 4 36,4 B-50p ! o1
) ) 50-75p 0 0,0
Endocrinologic . 75-90 p 0 0,0
Hypoparathyroidsm 3 27,3 90-97 p 1 91
Hypocalcemia 2 18,2 Psychiatric
Hypothyroidism 3 27,3 Mental-motor retardation 8 72,7
Growth hormone deficiency 1 91 Hyperactivity 3 273
Immunological Autism 1 91
BCG vaccine 8 72,7 History of severe infection 8 72,7
BCG'itis 1 91 Antibiotic prophylaxis 2 18,2
MMR vaccine 4 36,4  IVIG replacement treatment 0 0,0
Complication following MMR vaccine O 0,0 Mortality 0 0,0

ASD: Atrial septal defect; BCG: Bacillus Calmette-Guerin, IVIG: Intravenous immunoglobulin; MMR: Measles-Mumps-Rubella;
PDA: Patent ductus arteriosus; PH: Pulmonary hypertension; VSD: Ventricular septal defect

analysis is recommended in children who are found to
have conotruncal heart anomalies and anomalies related
to the aortic arch (Fallot tetralogy, truncus arteriosus, in-
terrupted aortic arch, aortic arch anomalies) (5, 11). Park et
al. (11) found cardiovascular anomalies in 85% of patients
with DiGeorge syndrome (Fallot tetralogy in more than
half) and isolated ventricular septal defect (VSD) in 20%.
All our patients had cardiovascular anomalies. Fallot tet-
ralogy was found in two patients and isolated VSD was
found in two patients. Cardiovascular surgical interventi-
on was performed in four patients.

The picture characterized by absence of thymus and mar-
ked T cell lymphopenia is defined as ‘complete DiGeo-
rge syndrome,’ and the picture accompanied by milder
immunodeficiency is defined as ‘partial DiGeorge synd-
rome, which is observed in many patients (12). A slight
reduction in the number of T cells is observed in most
patients, whereas severe immunodeficiency related to
complete deficiency of T cells is observed in a very small

portion of the patients (<1%). These patients must be
followed up by immunology departments. A naive T cell
count (CD4/CD45-RA) of <50/mm’ constitutes an indicati-
on for thymus transplantation (6). The number of T cells
is lower in children of all age groups who have 22q11.2
deletion syndrome compared with healthy children (13).
Patients with a total T cell (CD3+ T lymphocyte) count of
800-2000/mm’® mostly have normal serum immunog-
lobulin concentrations and a normal T cell proliferation
response in the first years of life (6).

Thymus hypoplasia has a low level of impact on humo-
ral immunity. The serum IgG and IgM concentrations
are mostly normal (12, 13). Although immunoglobulin A
deficiency and specific antibody response deficiency are
found in a very small number of patients, they are found
with a higher rate in this patient group compared with the
general population (13). In the study conducted by Patel
et al,, (14) hypogammaglobulinemia was found in 6% of
patients with DiGeorge syndrome after the age of 3 years
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and immunoglobulin replacement treatment was admi-
nistered to 3% of the patients. Similarly, Cancirini et al. (5)
found that 3% of patients with hypogammaglobulinemia
received intravenous immunoglobulin treatment. The se-
rum IgA concentration was found to be borderline low
in only one of our patients and immunoglobulin repla-
cement treatment was not needed in any of our patients.

Sepsis has been reported in 7% of patients with DiGeor-
ge syndrome and recurrent respiratory tract infection has
been reported in approximately 50% (5). Cancirini et al. (5)
reported that 17% of patients used broad-spectrum antibi-
otic for prophylaxis for infection control. Although the T
cell count is found to be relatively lower in these patients in
all age groups compared with healthy children, an associ-
ation of this finding with the increased frequency of infe-
ctions and autoimmunity risk could not be demonstrated
(13). Although only two of our patients were lymphopenic,
eight patients had a history of severe infection. Increased
frequency of infections can be explained with cardiovas-
cular anomalies, structural disorders of the face, humoral
or cellular immune system changes, and atopic structure.

Primary immunization is recommended in all patients
because of the risk for increased infections. However, the
decision of administering live viral vaccines should be
made according to the patient’s specific findings inclu-
ding thymus aplasia and T cell count. Administration of
measles, mumps and rubella (MMR) and chicken pox vac-
cines has been reported to be safe in patients with a slight
reduction in the T cell count (15, 16). Measles, mumps and
rubella vaccine was not administered because of lymp-
hopenia in 2 of 9 patients who were aged above one year.
The MMR vaccine was administered to four patients and
complications did not develop in any of these patients.
Antibody responses were found to be sufficient in three
patients and insufficient in one patient.

It has been reported that most patients with B22q11.2
deletion who have been administered BCG vaccine tole-
rate the vaccine well and BCG-itis or extensive disease
develops in a minority of patients (16). BCG vaccine was
administered to eight of our patients and BCG-itis deve-
loped in only one patient. In this patient, the total, helper
and suppressor T cell counts were found to be low (CD3+
T lymphocyte 1.200/mm?, CD4+ T lymphocyte 264/mm’,
CD8+ T lymphocyte 108/mm’), and serum immunoglo-
bulin concentrationss were found to be normal by age.

In chromosome 22qll.2 deletion syndrome, endocrino-
pathies (hypoparathyroidism, hypothyroidism and short
stature) are commonly observed (17). Hypocalcemia may
accompany in some patients with hypoparathyroidism.

Nepesov et al. Chromosome 22q11.2 deletion syndrome

Ryan et al. (3) found the frequency of hypocalcemia to be
60% in a patient group with 22ql11.2 deletion and repor-
ted that hypocalcemic convulsions accompanied in more
than half of these patients. The prevalence of hypocalce-
mia has been found to range between 30% and 48% in
different studies (5, 18). Two (18.2%) of our patients pre-
sented with hypocalcemic convulsions and hypocalcemia
secondary to hypoparathyroidism was found in both pa-
tients. In our center, patients followed up with a diagnosis
of 22q11.2 deletion syndrome are interrogated in terms of
hypocalcemia findings, and serum Ca, P, ALP, PTH con-
centrations are checked at regular intervals. Hypocelce-
mia did not develop during the clinical follow-up in our
patients except for two patients. Short stature is frequent-
ly observed both structurally and because of underlying
systemic disease. Growth retardation is observed with a
high rate in patients with congenital heart disease (3). In
five of our patients, the height or body weight was found
to be below the 3" percentile. Thyroid dysfunction is also
a common endocrinopathy in these patients (9). Three of
our patients were receiving hormone replacement treat-
ment with a diagnosis of hypothyroidism. In the literatu-
re, growth hormone deficiency has been reported with a
rate of 4% in this patient group (19). One of our patients
was receiving hormone replacement treatment with a di-
agnosis of growth hormone deficiency.

Although genitourinary anomalies are observed in 36% of
the patients in the literature, we found dysplastic kidney
in only one patient in our study (3). Therefore, patients di-
agnosed as having 22ql1 deletion syndrome should rou-
tinely be screened using urinary tract ultrasonography in
terms of structural kidney anomalies.

Dysmorphic clinical findings and laboratory test results
compatible with the phenotypic and genotypic characte-
ristics of 22q11.2 deletion syndrome were found in all our
patients. The primary limitation of our study was the low
number of patients.

Chromosome 22ql1.2 deletion syndrome is a disease in-
volving multiple systems that occurs with an important
frequency in the population and should be followed up in
association with many specialities. In the presence of fin-
dings suggesting this syndrome, chromosomal analysis
should be requested for diagnosis, and screening in terms
of involvement of other systems should be performed.
Considering that patients with this syndrome are someti-
mes diagnosed in the late period with findings including
frequent infections, neuromotor developmental retarda-
tion, and speech disorder, it is important to raise the awa-
reness of general practitioners and pediatricians in terms
of these phenotypic characteristics (5).
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Etik Komite Onayi: Calisma Helsinki deklarasyon prensip-
lerine uygun olarak gerceklestirildi. Caligma icin hastane-
miz lokal etik kurulundan onay alind1 (Subat 2018 - Karar
no: 1790).

Hasta Onami: Tiim hastalarin ebeveynlerinden yazil
onam alind.

Hakem Degerlendirmesi: Dis bagimsiz.

Yazar Katkilari: Fikir - S.N.,Y.C., H.C.; Tasarim - S.N., ED.A,
Y.C.; Denetleme - H.C., Y.C.; Veri Toplanmasi ve/veya Isle-
mesi - S.N., UK., E.T.; Analiz ve/veya Yorum - S.N., ED.A,,
UK, E.T.; Literatlir Taramasi - S.N., ED.A,; Yaziy1 Yazan -
S.N.; Elestirel Inceleme - H.C., Y.C.

Cikar Catismasi: Yazarlar ¢ikar catismasi bildirmemislerdir.

Mali Destek: Yazarlar bu ¢aligma icin mali destek alma-
diklarini beyan etmislerdir.
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