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Abstract
18q deletion syndrome (OMIM #601808) results from a deletion of a part of a long arm of 18 chromosome and is
characterized by mental retardation and congenital malformations. We present an exceptional case of a 12-year-old girl
with severe phenotype of 18q deletion syndrome, frequent infections, type 1 diabetes, autoimmune thyroiditis, and vitiligo.
At first, the patient was diagnosed with selective immunoglobulin A (sIgAD) which explained her susceptibility to both
infections and autoimmunity. With time, sIgAD progressed to common variable immune deficiency-like (CVID-like)
disorder. She had a minimum of 12 infections per year, approximately twice as many courses of different antibiotics and up
to three hospitalizations annually, making the treatment of diabetes difficult. Due to safety issues (increased risk of adverse
reaction to blood products) and patient’s convenience, subcutaneous IgG (SCIG) replacement therapy was initiated. We
noticed a substantial decrease in the number of infections and improvement of metabolic control of diabetes.

Keywords
18q deletion syndrome, immune deficiency, immunoglobulin replacement therapy, SCIG, IgAD, CVID

Introduction

Chromosome 18q deletion syndrome (de Grouchy syn-
drome type II, OMIM #601808) occurs when a fragment of
the long (q) arm of chromosome 18 is missing. Its prev-
alence is estimated to be 1 in 40,000 live births.1–3 The
syndrome’s heterogeneous presentation most commonly
includes short stature, microcephaly, facial dysmorphism,
mental retardation, hypotonia, hand and foot deformities,
hearing impairment and genital anomalies. Frequently,
cleft lip and palate, congenital heart disease, hypertelorism,
umbilical and inguinal hernia, convulsions are also ob-
served in the affected individuals.2,4 Several case reports
and series also suggest that autoimmune diseases and
immunoglobulin A deficiency (IgAD) may also be at-
tributed to this genetic aberration.4–8

Our team has recently reported a case of a girl with
severe phenotype of 18q deletion syndrome due to de novo
deletion at 18q21.32-q23 (chr18:58,660,699-78,012,870)
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(detected by microarray oligonucleotide comparative ge-
nomic hybridization (aCGH) at 5 kbp resolution (Nim-
blegen, Roche)), coexisting with primary immune
deficiency and autoimmunity. She was found, moreover, to
have hypogammaglobulinemia and CD4+CD25+Fox-
P3+regulatory T cells deficiency.9

Here, we would like to present our experience with
subcutaneous immunoglobulin IgG (SCIG) replacement
therapy in this patient, which has resulted in the decrease in
the number of infections as well as in a better metabolic
control of diabetes.

Case Report

The girl of Caucasian ethnicity, who is now 12 years old,
displays severe phenotype of the syndrome: she is mentally
disabled, short-statured, has microcephaly, deeply set eyes,
hypoplasia of the mid-section of the face, and wide carp-
like mouth with cleft lip and palate. Her hands are slender
with tapering fingers and proximally placed thumbs. She
has club feet and planovalgus. Moreover, she has atrial
septal defect (ASDII) with moderate pulmonary stenosis,
hypotonia, and hearing impairment.

Her compromised immune system has posed serious
medical problems since the first day of her life. Shortly
after birth, she was diagnosed with an inborn infection.
Since then she has suffered from recurrent upper respi-
ratory tract infections (on a monthly basis) and con-
comitant cold sores (Herpes simplex). So far she has been
hospitalized over 20 times due to recurrent pneumonia (S.
pneumonie, M. pneumonie, and Ch. pneumonie), bron-
chitis (RV, RSV), pharyngitis (viral, Streptococcus A),
sinusitis (S. pneumoniae, M. pneumoniae), otitis media
(viral, S. pneumoniae, and M. pneumoniae), stomatitis
(Herpes spp., Candida albicans), inflammation of sali-
vary glands and cervical lymph nodes (S. aureus), acute
gastrointestinal tract infections (rotavirus, adenovirus,
and S. typhi), urinary tract (E.coli), or skin infections
(S.aureus). She has also had recurrent H. pylori infection
and positive stool culture for Gardia lamblia and Can-
dida spp.

Each hospitalization was challenging not only for the
mentally disabled patient and her parents but also for the
health care professionals. The girl reacted with huge
emotional distress to admissions and medical procedures.
She was screaming, was unable to remain still and calm
down. Apart from recurrent infections, at the age of 3.5, she
was diagnosed with type 1 diabetes mellitus (T1D), au-
toimmune thyroiditis (AIT) and, subsequently, with
vitiligo.

Soon after the onset of diabetes, she was found to have
selective IgAD (defined as IgA <0.07 g/L, with normal
levels of IgM and IgG in a patient above 4 years of age),
which explained her susceptibility to infections and

autoimmunity.10 Since her IgG levels during infections
were elevated, there were no indications for IVIG therapy.
The girl was vaccinated according to the Polish immuni-
zation schedule.

The treatment of both hypothyroidism (replacement
with thyroxine) and diabetes was hindered by the recurrent
infections. Trimethoprim-sulphamethoxazole prophylaxis
was attempted with a moderate clinical effect. She had a
minimum of 12 infections per year, and approximately
twice as many courses of different antibiotics and up to
three hospitalizations annually. We also noted a few epi-
sodes of urticaria without trigger.

Despite insulin pump therapy and all efforts of her
careful, compliant, and well-trained mother, her glycated
hemoglobin A1c (HbA1c) level reflecting average con-
centration of blood sugar over the past 3 months, and used
for metabolic control assessment, was constantly above
90th percentile for age-matched Polish pediatric population
with type 1 diabetes (Figure 1).

At the age of 10, she underwent the reconstruction of the
alveolar process and palate with autogenous bone block
graft from the iliac crest. Unfortunately, the procedure was
complicated by hemorrhage and infection which led to
subsequent removal of the graft. She had severe anemia and
required packed red blood cells transfusion. The initial
serological studies showed the presence of warm auto-
antibodies on the patient’s erythrocytes and irradiated
leukocyte-depleted phenotype-matched red blood cells
concentrate was used. Despite this, an acute febrile reaction
occurred during the transfusion. She also had positive
Coombs test but with no signs of autoimmune hemolytic
anemia.

Further immunological evaluation revealed that the
immune deficiency progressed, mimicking CVID. She had
IgG deficiency with low IgG1, IgG2, IgG4 levels, IgAD,
low IgE, and profound defect in differentiation of B
lymphocytes (Table 1). Taking into consideration the pa-
tient’s complex medical history, we concluded that im-
munoglobulin replacement therapy might be beneficial.
After obtaining informed consent, the SCIG therapy was
initiated with ready-to-use 20% liquid preparation of hu-
man IgG, specifically formulated for subcutaneous infu-
sions (Hizentra®, IgPro20; CSL Behring, Bern,
Switzerland).

Although Hizentra® is usually applied by rapid-push
method without pump, in this case, we decided to ad-
minister it with Micropump mlh+ Multi Syringe driver
(Micrel Medical Devices). This manner of administration
was consistent with the Polish product characteristics and it
was based on good safety profile in a patient with previous
blood product reaction as well as guardian’s preference
(familiar with insulin pump). We applied a starting dose of
2 g weekly, up to 0.4 g/kg monthly, and the rate of the
injection was 20 mL/hr.
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Luckily, no adverse reactions after the drug application
have been observed, apart from minor and transient edema
and redness in the injection area.

Immunoglobulin IgG levels (including the subclasses,
with the exception of IgG4) have reached the normal value
(the results after 12 months of substitution are shown in
Table 2). After a year since the beginning of the SCIG
replacement, the girl has not required any hospitalizations
due to infections and antibiotics have been administered
only twice as a prophylaxis at the time of a planned tooth
extraction. Moreover, we noticed a decrease in the number
of infections (from 12 annually to one in the past year) and
the improvement of metabolic control of diabetes (lowering
of HbA1c level) (Figure 1).

Discussion

Although the 18q deletion syndrome has been known since
1964 (1), the literature is devoid of studies on the preva-
lence of other than IgAD immune system anomalies as-
sociated with this genetic aberration.

The clinical and laboratory picture of our patient
(recurrent/severe infections, three autoimmune disorders
occurring at an early age, low IgG, IgA, and defective B
lymphocytes differentiation) suggest coexisting CVID.11

Taking into account existence of numerous similar reports
on autoimmune disorders, IgAD, as well as conversion of

IgAD to more profound hypogammaglobulinemia in pa-
tients with 18q deletion, this is rather not a matter of co-
incidence, but a result of haploinsufficiency of certain
genes located distally to 18q21.5,8,9,12,13

Therefore, we suggest that patients with 18q abnor-
malities, recurrent infections, and/or already diagnosed
IgAD should be regularly screened by repeated measure-
ment of immunoglobulin A,M,G,E and IgG1-4 levels which
is generally available and relatively not expensive. Anti-
body deficiency should be dealt with as early as possible to
establish indications for immunoglobulin replacement
therapy (IGRT) and prevent many years of severe clinical
problems. If possible, the undertaken procedures should
also include more detailed diagnostics, for example, toward
selective antibody deficiency against bacterial polysac-
charides (SPAD), which we were not able to determine.
Such abnormality was documented in a patient with 18
chromosome short arm deletion.14 It should be highlighted,
however, that the confirmation of SPAD is not necessary to
initiate IVIG/SCIG replacement. The increased frequency
of severe respiratory bacterial infections is absolutely
sufficient indicating criteria for SCIG/IVIG substitution.
Vaccination against pneumococci and regular vaccination
against flu should also be recommended for such patients.

To our knowledge, this is the first description of SCIG
treatment in a patient with 18q deletion syndrome. In this
case, clinical benefit from IGRT is clear and no complications

Figure 1. Overtime changes in HbA1c (black dots) and number of infection-related hospitalizations (each event–one black cross) of the
girl with 18q deletion syndrome and type 1 diabetes. The vertical arrow denotes the time of SIVG commencement. For reference,
historical age-appropriate HbA1c ranges for Polish population with T1D are presented (lines–medians, boxes–25–75%). Each range was
calculated based on the sample of N children, as denoted in the bottom of the graph. The data were collected in a cross-sectional fashion
from a majority of Polish reference centers for childhood diabetes in 2018 and covered ∼8% of total Polish pediatric population with
T1D.
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have been observed, despite the potential risk of transfusion-
related adverse events. Taking into account our patient’s
safety (recent reaction to irradiated leukocyte-depleted
phenotype-matched RBC concentrate, increased risk of
anaphylaxis to blood products, in patient with IgA deficiency
(potential immunization to IgA present in the donor
plasma)),15 we decided to try subcutaneous IgG (SCIG) re-
placement therapy which is known to have a better safety
profile than IVIG.16

The incidence of anti–IgA-mediated anaphylactic re-
action includes one in 1.3 million blood components
transfused,17 while isolated IgA deficiency, on the other

hand, is very common with the prevalence of one in 500
Caucasians, indicating that rare factors such as special anti-
IgA antibodies might be involved in addition to the IgAD in
the pathophysiology of the systemic inflammatory re-
sponse.18 Our patient was not tested for the presence of
anti-IgA antibodies as this test is currently not offered by
any laboratory in Poland.

The maximal IgA concentration of the chosen SCIG
formulation according to the manufacturer is 0.05 mg/mL,
which is relatively low in comparison with other products.
Another advantage of using SCIG was its convenience. It
can be self-administered at home once a week via personal

Table 1. Lymphocyte subsets in peripheral blood of a girl with 18q del syndrome.

Percentage (%) (normal
range) Cells/ul (normal range)

White blood cells (WBCs) — — 7850 (4400–8100)
Lymphocytes — 28.7 (36.0–43.0) 2253 (1400–3300)
Lymphocytes T Subpopulations — %(normal range) Cells/ul (normal

range)
CD3 — 70 (56–84) 1577 (1000–2200)
CD4 — 46 (31–52) 1036 (530–1300)
CD8 — 20 (18–35) 451 (330–920)
TCRα/β — 67 1510
TCRγ/δ — 3 68
CD3/HLADR — 24.7 (8–15) 556 (73–162)

Lymphocytes T memory/naive — — —

CD45RA — 22 —

CD45RO — 78 —

Lymphocytes T double-negative — 3.5c —

NK Cells (CD3-16+56+) — 21 (3–22) 473 (70–480)
Lymphocyte B subpopulations Lymphocytes B

(%)
(normal range)

Lymphocytes (%)
(normal range)

Cells/ul
(normal range)

B cells CD19+ — 8 (9.40–22.8) 180 (200–600)
Memory B cells CD19+CD27+ 1.85 (13.3–47.9)a 0.15 3

(50–200)a

Marginal zone B cells CD19+CD27+IgD+ 0.83 (4.60–18.20)a 0.07 1 (20–70)a

Class-switched memory B cells CD19+CD27+IgD-
IgM-

0.2 (8.7–25.6)a 0.02 (1.7–5.4)b 0 (30–110)a

Activated B cells CD21lowCD38lowCD19high 22.75 (2.70–8.70)a 1.82 41 (10–30)a

Total transitional B cells CD38++IgM high 6.49 (1.40–13.0)a 0.52 12 (10–60)a

Plasmablasts CD38+++IgM-CD21lowCD19low 0.14 (0.60–6.5)a 0.01 0 (<20)a

CD19+/CD27-/IgD+ Naive B cells 85.96 (51.3–82.5) 6.88 155

Normal range for T/NK cells based on local reference, B cell maturation according to:
aPiątosa B et al. B cell subsets in healthy children: reference values for evaluation of B cell maturation process in peripheral blood. Cytometry B Clin Cytom.
2010 Nov; 78 (6):372-381. doi: 10.1002/cyto.b.20536. PMID: 20533385.
bFreiburg classification.Warnatz K, et al. Severe deficiency of switched memory B cells (CD27 (+) IgM (�) IgD (�)) in subgroups of patients with common
variable immunodeficiency: a new approach to classify a heterogeneous disease. Blood. 2002 Mar 1; 99 (5):1544-1551. doi: 10.1182/blood.v99.5.1544.
PMID: 11861266.
cAlthough the patient had no clinical features of ALPS (autoimmune lymphoproliferative syndrome) such as lymphadenopathy or splenomegaly, we noticed
an abnormally increased proportion of CD3+CD4�CD8� “double-negative” T cells (3.5% of all lymphocytes). While the patient has no features of
lymphoproliferation, this might be another piece of evidence for immune dysregulation in 18q deletion syndrome. Apart from ALPS, the increased
percentage of double-negative T cells might be present in various autoimmune disorders, infection, and persistent inflammation, which is consistent with
the situation of our patient.
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pump, is easy to handle, and can be stored at a temperature
of up to 25°C.19 The girl had been already treated with a
pump for continuous insulin infusion (MiniMed Paradigm
Veo, Medtronic, Northridge, CA, USA), which facilitated
the education of her mother.

One may wonder if the observed improvement in meta-
bolic control of T1Dmay solely be attributed to the decreased
infections rate due to SCIG therapy and not to other factors,
for example, physical and mental growing up. It should be
stressed, however, that the patient’s cognitive function and
treatment adherence have not improved with age. Moreover,
since puberty is generally associated with metabolic control
worsening (Figure 1), the SCIG effectiveness (and reduced
number of infections) seems to be the only justified expla-
nation for the lowering of HbA1c level in this case.

Conclusion

SCIG substitution in a patient with 18q deletion syndrome,
immune deficiency symptoms, and hypogammaglobulin-
emia proved to be safe, efficacious as well as a convenient
form of protection from recurrent infections and contrib-
uted to better metabolic control of diabetes. Patients with

18 chromosome abnormalities and recurrent infections and/
or already diagnosed IgAD should be regularly screened by
repeated measurement of immunoglobulins in order to
provide immunoglobulin replacement therapy (IGRT) and
prevent many years of severe clinical problems.
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