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■ Abstract

Immunoglobulin (Ig) A defi ciency has long been recognized in patients with chromosome 18 abnormalities. We present the case of a 
young girl in whom a chromosome 18p deletion syndrome (46,XX,del[18][p11.1]) was associated not only with IgA defi ciency, but also 
with an inability to make antibody to the unconjugated pneumococcal polysaccharide vaccine, Pneumovax II, indicating a concomitant 
specifi c polysaccharide antibody defi ciency. The patient suffered from recurrent upper respiratory tract and genitourinary infections, which 
were controlled by the use of prophylactic antibiotics. The association of specifi c polysaccharide antibody defi ciency, IgA defi ciency, and 
chromosome 18p deletion syndrome has not been described previously, and extends the immunological phenotype of antibody defi ciencies 
associated with defects of chromosome 18. The presence of specifi c polysaccharide antibody defi ciency should be investigated in patients 
with chromosome 18 abnormalities, as these patients may have a more severe spectrum of infections than patients with chromosome 18 
abnormalities and selective IgA defi ciency alone.  
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■ Resumen

Hace tiempo que se ha identifi cado una defi ciencia de inmunoglobulina (Ig) A en pacientes con anomalías del cromosoma 18. Aquí 
se presenta el caso de una chica joven cuyo síndrome de deleción del cromosoma 18p (46,XX,del[18][p11.1]) se asoció no solo a 
una defi ciencia de IgA, sino también a una incapacidad de producir anticuerpos frente a una vacuna antineumocócica polisacárida no 
conjugada, Pneumovax II, hecho indicativo de una defi ciencia simultánea de anticuerpos específi cos anti-polisacáridos. La paciente padecía 
infecciones recurrentes de las vías respiratorias altas y del aparato genitourinario, que se controlaban con antibióticos profi lácticos. La 
asociación de defi ciencia de anticuerpos específi cos anti-polisacáridos, defi ciencia de IgA y síndrome del cromosoma 18p no se ha descrito 
con anterioridad, y amplía el fenotipo inmunológico de las defi ciencias de anticuerpos asociadas a defectos del cromosoma 18. Debe 
estudiarse la presencia de una defi ciencia de anticuerpos específi cos anti-polisacáridos en pacientes con anomalías del cromosoma 18, 
ya que estos pacientes pueden presentar un espectro más grave de infecciones que los pacientes con anomalías del cromosoma 18 y solo 
una defi ciencia selectiva de lgA.

Palabras clave: Cromosoma 18. Síndrome de deleción 18p. Defi ciencia de IgA. Defi ciencia de anticuerpos específi cos anti-polisacáridos. 
Defi ciencia de anticuerpos.. 

Introduction

The association between immunoglobulin (Ig) A 
deficiency and aberrations of chromosome 18 was first 
described in the 1960s. Deletions of both the short and long 
arms, and ring chromosome 18, have all been associated with 
IgA defi ciency (reviewed by Hammarstrom and Smith [1]). 

As only 1 chromosome 18 is affected in these patients, the 
clinical phenotype results from haploinsuffi ciency of an as yet 
unidentifi ed gene or genes encoded by chromosome 18.

Chromosome 18 deletion syndromes are among the 
commonest autosomal deletion syndromes. The clinical 
spectrum includes dysmorphic features (often not striking at 
birth, but becoming evident by around 3 years of age), mental 
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impairment of variable severity, and a tendency towards 
autoimmune disorders, including autoimmune thyroiditis, 
diabetes mellitus, pernicious anemia, and rheumatoid arthritis. 
Growth delay is common, and growth hormone defi ciency 
has been described in a number of cases. IgA defi ciency is 
present in approximately half of reported cases [1].

Case Description

The patient was born at term (birth weight, 3.6 kg). There 
were no perinatal problems, but at 5 days she was referred 
to a pediatrician for possible dysmorphic features, which 
were considered to be within normal limits at that time. At 
10 months she was referred to a geneticist for assessment of 
dysmorphism and developmental delay. She was noted to have 
a large head (circumference on the 90th percentile, compared 
with height and weight between the 3rd and 10th percentiles), 
with a broad brow, small nose, thin upper lip, micrognathia, 
prominent ears, and bilateral ptosis. She was noted to be 

Table. Immunologic Parameters in the Patient Over Timea

 
 3 Years 6 Years 6 Years 7 Years
 9 Months 2 Months 6 Monthsb 5 Monthsc 
 
IgG, g/L 8.4 (4.9-16.1) 10.8   8.9 (5.4-16.1)
IgA, g/L <0.25 (0.4-2.0) <0.06  <0.25 (0.5-2.0)
IgM, g/L 0.79 (0.5-2.0)   0.90  0.82 (0.5-2.0) 
   
IgG1, g/L    7.48 (3.6-7.3)
IgG2, g/L  1.36 (1.4-4.5)
IgG3, g/L  0.74 (0.3-1.1)
IgG4, g/L  <0.04   (0-1.0)  
    
Tetanus Ab, IU/mL  0.21   (>0.1) 1.53
Hib Ab, mg/L  0.20   (>1.0) >9.0  
    
Pneumococcal Ab 
Serotype  4, mg/L  0.05 0.11 >2.8
   6B, mg/L  0.02 0.13 >10.4
   9, mg/L  0.05 0.08 >2.9
   14, mg/L  0.16 0.07 >6.5
   18C, mg/L  0.10 0.38 8.95
   19F, mg/L  0.24 0.99 >9.5
   23F, mg/L  0.26 5.73 >6.3
   1, mg/L  0.05 0.04 0.01
   3, mg/L  0.22 0.57 0.13
   5, mg/L  0.09 0.13 0.12
   7F, mg/L  0.09 0.08 0.04
   8, mg/L  – 0.64 0.10
   19A, mg/L  0.23 0.06 0.05 

Abbreviations: Ab, antibody; Hib, Haemophilus infl uenzae B.
aAge-related normal ranges for serum immunoglobulins and IgG subclasses are given in parenthesis.
bAfter vaccination with Menitorix and Pneumovax II.
cAfter vaccination with Prevenar; all 13 pneumococcal serotypes tested are contained in 23-valent Pneumovax 
II; serotypes 4, 6B, 9V, 14, 18C, 19F and 23F are contained in 7-valent Prevenar.

hypotonic, and had short, tapering fi ngers, with normal 
palmar creases. Karyotypic analysis confi rmed a chromosome 
18p deletion (46,XX,del[18][ p11.1]). No cardiac or renal 
malformations were found, but a magnetic resonance image 
of the brain showed reduced or delayed myelination. At 18 
months, she was referred to the growth clinic for assessment 
of her short stature, with height and weight both below the 
3rd percentile. At this stage, her medical records show that 
she was prone to respiratory tract infections. IGF1 and 
IGFBP3 levels were 2.6 nmol/L (reference range, 4-20) 
and 1.3 mg/L (reference range, 0.5-2.9), respectively, and 
a growth hormone provocation test showed a maximum 
stimulation level of 18 (reference range, >20). She was started 
on growth hormone (Norditropin SimpleXx, 0.3 mg/d by 
subcutaneous injection; Novo Nordisk, Crawley, UK), with 
some improvement in her growth.

In the following years, she developed recurrent upper 
and lower respiratory tract infections, which responded to 
treatment with courses of antibiotics. Over a period of 1 year, 
she also developed a series of vulval infections, which were 
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treated with antiseptic bath washes and antibiotics as required. 
At the age of 6 years she was referred for an immunology 
workup. She had received all her routine childhood 
immunizations (which did not include pneumococcal 
immunization). Physical examination was unremarkable, 
except for the features noted above. Baseline immunological 
investigations (Table) showed normal serum levels of IgG and 
IgM, but serum IgA level was below the limit of detection. 
IgG subclasses showed borderline high IgG1 and borderline 
low IgG2 levels, with normal IgG3 and IgG4 levels for 
age. She had low but protective levels of antitetanus toxoid 
antibody, suboptimal anti–Haemophilus infl uenzae type B (Hib) 
antibody (to both of which she had been immunized), and 
essentially absent antibody to pneumococcus (to which she 
had not been immunized). Lymphocyte markers showed mild 
polyclonal B cell lymphocytosis, with normal numbers of     
T cells and NK cells. Other immunological parameters were 
normal. She was immunized with the conjugated Hib/MenC 
vaccine, Menitorix (GSK, Uxbridge, UK), and the 23-valent 
unconjugated pneumococcal vaccine, Pneumovax II (Sanofi  
Pasteur, Maidenhead, UK). Four weeks after vaccination, 
she had made a good antibody response to tetanus toxoid 
and Hib, but no antibody response to 12 of 13 pneumococcal 
serotypes tested (Table). She subsequently received 2 doses 
of the 7-valent conjugated anti-pneumococcal vaccine, 
Prevenar (Wyeth, Maidenhead, UK), to which she made a 
good antibody response. She continues to be treated with 
courses of antibiotics for respiratory and vulval infections 
as required, with regular antiseptic bath washes to reduce the 
incidence of vulval infections.

Discussion

Our patient had an immunological defect that consisted 
of IgA deficiency and specific polysaccharide antibody 
defi ciency. The association between IgA defi ciency and 
chromosome 18 abnormalities has been widely reported. 
However, there have been no reports of chromosome 18p 
deletion syndrome with IgA deficiency and a specific 
polysaccharide antibody defi ciency. Whilst most reports 
of immune deficiency associated with chromosome 18 
abnormalities have focused on selective IgA defi ciency, 
several patients have shown a more extensive or progressive 
antibody defi ciency. Michaels et al [2] reported a girl with 
ring chromosome 18, intestinal nodular hyperplasia, and 
hypogammaglobulinemia affecting IgG, IgA, and IgM titers. 
Slyper and Pietryga [3] described a case of progression 
from IgA defi ciency to common variable immunodefi ciency 
(CVID) in an adolescent female with an 18q deletion. More 
recently, Litzman et al [4] described a 14-year-old girl 
with markedly decreased IgG and IgA and progressively 
falling IgM titers. The patient described in this report was 
unable to mount a serotype-specifi c antibody response to 
the unconjugated pneumococcal polysaccharide vaccine, 
Pneumovax II, but was able to make antibodies to bacterial 
polysaccharides when these were presented in conjugate 
vaccines (Menitorix and Prevenar). This profi le is consistent 
with specifi c polysaccharide antibody defi ciency [5], and 

extends the spectrum of immune defi ciencies seen in patients 
with chromosome 18 abnormalities. The association of IgA 
defi ciency and specifi c polysaccharide antibody defi ciency 
is recognized in patients without defined chromosomal 
abnormalities, and may have significant implications, 
as those patients with isolated IgA defi ciency had fewer 
lower respiratory tract infections and a lower incidence of 
bronchiectasis than patients with IgA defi ciency associated 
with other immune defects, such as specifi c polysaccharide 
antibody defi ciency [6].

The prevalence of chromosome 18 abnormalities in 
patients with IgA defi ciency is unclear. Burgio et al [7] 
identifi ed a single case of ring chromosome 18 in 50 children 
with IgA defi ciency, whilst Taalman et al [8] found a single 
case among 17 children with IgA defi ciency. The genetic 
relationship between IgA defi ciency and chromosome 18 
abnormalities is obscured by the fact that IgA defi ciency has 
been reported in patients with deletions in both the long and 
short arms [9], indicating that a single gene on chromosome 
18 is unlikely to be the culprit. In a recent study, Dostal et al 
[10] identifi ed a potential susceptibility gene locus for IgA 
defi ciency in patients with 18q deletion syndrome at a distal 
region of 18q22.3-q23. This is broadly in keeping with the 
fi nding of Lewkonia et al [11] of an association between IgA 
defi ciency and chromosome breakage at 18q23. Li et al [12] 
suggested that the NFATc gene, located at the q-terminus of 
chromosome 18, might be responsible for the association 
between 18q deletion and IgA defi ciency, a fi nding supported 
by NFATc gene expression studies in patients with 18q 
deletion syndrome with and without IgA defi ciency [13]. 
However, Vorechovsky et al [14] failed to identify allele 
sharing at 17 chromosome 18 marker loci in a study of 449 
patients with familial IgA defi ciency/CVID. No candidate 
genes have been identifi ed to date on 18p.

Similar to IgA defi ciency, growth hormone defi ciency 
(as found in our patient) has been reported in patients with 
18p or 18q deletion syndromes and ring chromosome 18 
[15-19]. As with IgA defi ciency, there is no clear association 
with an individual gene on either 18p or 18q, although the 
distal regions of 18p [20] and 18q22.3-q23 [18] have been 
implicated.

This case illustrates that patients with chromosome 18 
abnormalities should be investigated not only for the presence 
of IgA defi ciency, but also for specifi c antibody defi ciency to 
polysaccharide antigens, particularly where there is a history 
of upper or lower respiratory tract infections. In addition, 
the antibody defi ciency associated with chromosome 18 
abnormalities may be progressive, and serial measurement 
of serum immunoglobulins may be indicated in selected 
patients.
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