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Introduction. DiGeorge syndrome, known also as 22q11.2 deletion syndrome, is a rare multisystemic disorder character-
ized by a wide range of clinical features and may include thymic aplasia and subsequent immunodeficiency, conotruncal 
cardiac anomalies, typical facial features, palatal abnormalities, and hypocalcemia due to hypoparathyroidism.

Material and methods. Data were collected for 10 patients genetically confirmed with DiGeorge syndrome at the Institute 
of Mother and Child. This included general information, laboratory results, and clinical features.

Results. The mean age at diagnosis was 74.6 months (3 months – 28 years). Most cases were sporadic, with only 2 patients 
having a history of DGS (n=1), or close relatives with cardiac malformations (n=1). The most common symptoms that led 
to diagnosis were congenital heart defects (90%), and facial dysmorphism (90%). Common clinical features included re-
current infections (40%) and ENT disorders (20%). Weight was within normal percentiles for the entire group, but a delay 
in height growth was noted. Regarding the immunological characteristics: lymphopenia was recorded in 20% of patients, 
and thrombocytopenia in 2 patients.

Conclusions. Given the diverse array of symptoms associated with DiGeorge syndrome, physicians should be knowledge-
able about both typical and less common characteristics of the syndrome to facilitate optimal treatment and potentially 
enable early diagnosis.
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K e y  m e s s a g e s

What is not yet known on the issue addressed in the submit-
ted manuscript
Despite extensive descriptions of DiGeorge syndrome, little is 
known about its presentation in Eastern European populations. 
This study adds new data on the clinical and immunological fea-
tures of children with genetically confirmed DiGeorge syndrome 
in Moldova.
The research hypothesis 
We hypothesized that children with DiGeorge syndrome in Mol-
dova present a heterogeneous clinical profile, with both typical 
features and less common manifestations, and that systematic ge-
netic confirmation can reveal underdiagnosed immunological and 
developmental abnormalities.



24

Mold J Health Sci. 2026;13(1):23-28Tomacinschii C. et. al.

Introduction
The DiGeorge syndrome (DGS) is a collection of signs 

and symptoms associated with the faulty development of 
the pharyngeal pouch system. Most cases are caused by a 
heterozygous chromosomal deletion at 22q11.2 discovered 
in the 1980s. The 22q11.2 chromosomal region contains ap-
proximately 30–40 genes that are critically involved in the 
embryologic formation of the third and fourth pharyngeal 
arches, thereby influencing the development of the cardi-
ac outflow tract, great vessels, thymus, parathyroid glands, 
and craniofacial structures [1-4].

A comprehensive study conducted on a large popula-
tion has shown that heterozygous chromosome 22q11.2 
deletions are relatively widespread in the general pop-
ulation, establishing 22qDGS as the most common mi-
crodeletion syndrome. According to this study, approxi-
mately 1 in 5950 live births exhibited a deletion in this 
chromosomal region, with 83 percent of these infants 
also presenting a cardiac defect [5]. Another popula-
tion-based study reported an incidence rate of 22qDGS 
as high as 1 in 4000 live births [6, 7]. Its frequency is 2.8-
5% for congenital cardiac malformations. In conotruncal 
defects, this rate is reported as 10-19.4% in various stud-
ies [1,8]. The vast majority of DiGeorge syndrome cases 
(approximately 90%) occur spontaneously, although au-
tosomal dominant inheritance has been reported in a mi-
nority of patients (8–28%) [7, 9].

The deletion of chromosome 22q11.2 presents a wide 
spectrum of clinical features, including heart and major 
blood vessel defects, underdevelopment of the parathyroid 
glands, deficiency in parathyroid hormone, hypocalcemia, 
seizures, aplasia and hypoplasia of the thymus, immunolog-
ical disorders, growth hormone deficiency, anomalies of the 
facial skeleton and structure of the larynx, pharynx, trachea, 
inner ear, esophagus, teeth, kidney malformations, gastro-
intestinal and central nervous system anomalies, delayed 
speech and motor development, hyperactivity syndrome, 
and schizophrenia [10, 11]. 

In a study conducted on a group of postmortem-diag-
nosed DGS patients, alongside severe immune system al-
terations, these children exhibited various stigmata of dys-
morphogenesis, such as low-set auricles, hypotelorism or 
hypertelorism, micrognathia, high palatal vault, cleft palate, 
saddle nose, etc., as well as various congenital malforma-
tions [12, 13].

In DGS, immunological defects vary from extended and 
recurring sinopulmonary infections (often referred to as 
partial DGS) to congenital athymia (a phenotype resem-
bling severe combined immunodeficiency [SCID], termed 
complete DGS). The level of immunodeficiency severity cor-
relates with the extent of thymic functionality [14].

Individuals with DGS exhibit increased susceptibility 
to autoimmune conditions, such as autoimmune cytopenia 
and juvenile idiopathic arthritis [15]. 

The objective of this study was to outline the clinical 
characteristics observed in a cohort of genetically con-
firmed DGS patients, with the aim of enhancing awareness 
and comprehension of DGS.

Material and methods
This descriptive observational study was conducted in 

the Human Molecular Genetics Laboratory and the Depart-
ment of Pediatrics of the Institute of Mother and Child and 
included 10 consecutive patients investigated for suspect-
ed 22q11.2 syndrome. Participants were recruited based 
on clinical criteria formulated by Tobias et al. [16, 17], ac-
cording to which inclusion was possible in the presence of a 
major conotruncal heart defect (such as tetralogy of Fallot, 
interrupted aortic arch, truncus arteriosus, or major aor-
topulmonary collaterals), two or more core features – char-
acteristic facial anomalies, non-conotruncal heart defects, 
developmental delay or learning disabilities, hypocalcemia, 
immunodeficiency, or thymic hypoplasia – or a core crite-
rion associated with complementary manifestations, such 
as long and thin fingers, short stature, hypotonia, palatal 
malformations (cleft palate, velopharyngeal insufficiency, 
difficulty swallowing), renal abnormalities, family history of 
congenital heart disease, or psychiatric disorders, especial-
ly bipolar disorder. For each patient, clinical data were col-
lected in a standardized manner. The assessment of height 
and weight development was performed using SD scores 
and age-appropriate growth charts, and recurrent respira-
tory morbidity was assessed according to criteria described 
in the specialized literature [18].

All patients underwent a complete interdisciplinary 
evaluation, which included cardiological examination 
with Doppler echocardiography to identify conotrun-
cal or non-conotruncal malformations, endocrinological 
evaluation consisting of the determination of total and 
ionized serum calcium and thyroid hormone levels (ELI-
SA method), as well as ENT examination (including au-
diogram). The neurological examination was completed 
by neuropsychological evaluation, and the immunologi-
cal profile included complete blood count, absolute lym-
phocyte count, platelet count, serum immunoglobulin 
levels (ELISA method), and lymphocyte subset analysis 
(performed by flow cytometry).

The genetic diagnosis of the 22q11.2 deletion was es-
tablished using high-accuracy molecular methods, accord-
ing to internally validated protocols, including multiplexed 
QF-PCR using FAM channels for internal controls, VIC/HEX 
for target regions, and LIZ for the size marker [13, 19, 20], 

The novelty added by manuscript to the already published scientific literature 
This is the first study of children with genetically confirmed DiGeorge syndrome in Moldova, offering new insights into their 
clinical and immunological features and helping clinicians recognize and manage both typical and less common manifestations.
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as well as fluorescence in situ hybridization (FISH), chro-
mosomal microarray analysis (CMA), or droplet digital PCR 
(ddPCR) in cases that required additional confirmation. All 
analyses were performed under standardized conditions to 
ensure reproducibility of the results.

Data processing and descriptive statistical analysis were 
performed using Microsoft Excel (Microsoft Corporation, 
Excel, version 2010, WA, USA) for data organization, and 
IBM SPSS Statistics version 26.0 (IBM Corp., Armonk, NY, 
USA), which was used to investigate the descriptive charac-
teristics of the entire cohort.

The study was approved by the Research Ethics Commit-
tee of the Nicolae Testemițanu State University of Medicine and 
Pharmacy (No. 13/15.03.2019), and informed consent was 
obtained from all legal guardians of the participating minors.

Results
The mean age of patients was 9.3 years (2–30 years) at 

the time of the study and 74.6 months (3 months – 28 years) 
at diagnosis. In the study group, 30% of the patients were 
male, while 70% were female. Demographic and clinical fea-
tures of the cohort are described in Table 1. 

Table 1. Demographic and clinical features of patients with 22q11.2 deletion syndrome

Patient Current age 
(years) / gender

Age of onset 
(months) Cardiac defect Other abnormalities Family history

1 5/female 3 Common truncus Facial dysmorphism 
Growth retardation None 

2 4/male 48 Tetralogy of Fallot Facial dysmorphism Great-grandmother and uncle 
with cardiac malformation

3 8/female 24 Tetralogy of Fallot

Facial dysmorphism
Growth retardation 
Psychomotor, cognitive and language delay, attenti-
on-deficit hyperactivity
Upper and lower respiratory tract infections, otitis
Renal agenesis
Swallowing difficulty

Father with DGS

4 30/male 28 years Unspecified Facial dysmorphism Father of P3
5 8/female 72 None Upper and lower respiratory tract infections None

6 5/female 10 Tetralogy of Fallot
Facial dysmorphism
Growth retardation 
Laryngomalacia

None

7 9/female 60 Patent foramen 
ovale (PFO)

Facial dysmorphism
Cognitive and language delay None

8 2/female 6 Tetralogy of Fallot Facial dysmorphism
Growth retardation None

9 2/female 7 Right aortic arch
Upper and lower respiratory tract infections
Facial dysmorphism
Growth retardation

None

10 20/male 15 years Tetralogy of Fallot Facial dysmorphism
Upper and lower respiratory tract infections None

Note: DGS - DiGeorge syndrome; PFO - patent foramen ovale; P3- patient number 3

Most cases were sporadic, with only 2 patients having a 
history of DGS (n=1) or close relatives with cardiac malfor-
mations (n=1). During the neonatal period, subjects P3 and 
P9 experienced complications such as seizures, hypotonia, 
and sucking difficulties.

Cardiac malformations were the most common man-
ifestation, accounting for 90% of cases (n=9). Among 
these, 77.7% exhibited conotruncal anomalies (5 had 
tetralogy of Fallot, 1 had right aortic arch, 1 – common 
truncus), while 33.3% had non-conotruncal anomalies. 
All patients with cardiac malformations required surgi-
cal correction, during which thymic hypoplasia was de-
scribed in all cases.

Nine of ten patients (90%) exhibited facial dysmor-
phism, with microstomia being the most prevalent feature 
(9/10), followed by micrognathia (4/10), dental anomalies 
(1/10), hypertelorism (3/10), and low-set ears (3/10).

Forty percent of the patients presented recurrent infec-

tions, predominantly in the form of pneumonia. Following 
surgical correction, the number of infections decreased in 
most patients.

ENT anomalies were recorded in 20% of the patients, 
with one presenting laryngomalacia and one exhibiting swal-
lowing difficulties and palatal anomalies. Other alterations 
observed in patients with DGS included speech delay in 2 pa-
tients and developmental delay in 2 patients. Regarding con-
genital renal conditions, renal agenesis was identified in P3.

Weight was within normal percentiles for the entire 
group, but a delay in height growth was noted. Most of the 
cohort experienced a decrease in height (between -1 and -2 
SD), particularly during childhood. There were no instances 
of short stature (height < -2 SD) recorded. Subject P4 was 
excluded due to a lack of reported measurements. P3 pre-
sented with neonatal hypocalcemia.

From the immunological characteristics, lymphopenia 
was recorded in 20% of patients (Fig.1), with a mean val-
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ue of 3.83 ± 1,48; low platelet counts (100-150,000) were 
observed in 2 patients. IgA was below normal levels in 1 pa-
tient. Elevated levels of IgE were noted in 2 patients.

Taking into account the presence of recurrent infec-
tions, predominantly pneumonia, patients underwent chest 
X-rays, which consistently showed the absence of a thymic 
shadow, a characteristic sign of DGS.

Discussion
The present study provided a clinical characterization 

of a group of patients with DGS. Considering the high clin-
ical heterogeneity and the state of underdiagnosis in DGS, 
elaborating upon the clinical features of DGS may be helpful 
for improving timely diagnoses and diagnosis rates. In this 
group of patients, typical characteristics associated with 
22q11.2DS were identified. These included congenital heart 
defects, distinct facial features, recurrent infections, and ab-
normalities in the immune system.

All patients included in the study were diagnosed with 
22q11.2 deletion. In approximately 90% of cases, the 
22q11.2 deletion arises de novo, while in 6–25% of patients 
it is inherited in an autosomal dominant manner [1, 21]. In 
line with previously published data, our cohort included 
one patient (10%) with a paternally inherited deletion, as 
well as one patient with a family history of congenital car-
diac anomalies. These findings underscore the importance 
of comprehensive genetic counseling for affected families, 
including a clear discussion of recurrence risk and available 
prenatal diagnostic options [1].

As anticipated, congenital heart defects were a promi-
nent feature, presenting in 90% of our patients. This prev-
alence aligns with prior findings, where 75% of individuals 
with the 22q11.2 deletion exhibit cardiac anomalies, pre-
dominantly conotruncal defects or aortic arch anomalies 
[1, 22], or 49–83%, according to other sources [23]. Among 
these, tetralogy of Fallot and interrupted aortic arch are the 
most common (27-62.3%; 14-53%, respectively). Transpo-
sition of the great arteries is infrequent. Non-conotruncal 

structural cardiac anomalies are also documented, with de-
letions potentially implicated in 5% of all newborns with 
cardiac defects [1, 24].

Another prominent characteristic of DiGeorge syndrome 
observed in our group was recurrent infections, which oc-
curred in 40% of the patients. Jawad et al. and Oskarsdottir 
et al. reported recurrent infections in 60–65% of their study 
populations [25, 26]. Subsequent studies by Giardino et al., 
Cancrini et al., and Nissan et al. revealed even higher rates 
of recurrent infections in individuals with DiGeorge syn-
drome (64%, 54%, and 78%, respectively) [27-29]. These 
disparities between our cohort and previous studies may be 
attributed to the focus on other criteria, such as the docu-
mentation of recurrent infections.

Distinctive facial dysmorphic characteristics, includ-
ing microstomia, narrow palpebral fissures, and microg-
nathia, were noted in all study patients. Additionally, less 
common traits, such as low-set ears, dental anomalies, 
and hypertelorism were also observed. The findings may 
differ based on race and ethnicity [30, 31]. In this study, 
the majority of patients with the 22q11.2 deletion exhibit-
ed the characteristic facial features of the syndrome. This 
underscores the significance of visual inspection in clini-
cal assessment.

In our cohort, 20% of patients exhibited speech and de-
velopmental delays, which is lower than the prevalence re-
ported in earlier studies [32].

Hematologic abnormalities, particularly thrombocyto-
penia and lymphopenia, have been extensively document-
ed in individuals with DiGeorge syndrome in the literature. 
Thrombocytopenia was described in some cases as having 
an autoimmune etiology, but in most cases, its etiology is 
unknown [32, 33].

No severe immunodeficiency resembling leaky SCID was 
observed in our cohort. The immunological abnormalities 
detected may reflect thymic hypoplasia, commonly report-
ed in 22q11.2DS [28, 34].

Conclusions
In conclusion, DiGeorge syndrome is a condition that 

impacts various organ systems. Prompt detection of this 
syndrome is key to proper care. Given the diverse array 
of symptoms associated with DiGeorge syndrome, phy-
sicians should be knowledgeable about both typical and 
less common characteristics of the syndrome to facilitate 
optimal treatment and potentially enable early diagnosis. 
This marks the initial report of DGS patients in our country. 
Despite the relatively high frequency of DGS, only a small 
number of patients with a confirmed diagnosis are current-
ly under follow-up.
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