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Abstract
Background IgA deficiency (IGAD) is the most common
primary antibody deficiency. Although many affected
individuals have no apparent symptom, selected patients
suffer from recurrent mucosal infections, allergies, and
autoimmune diseases. We aimed to investigate the clinical
features in relation to immune function of Iranian patients
with symptomatic IGAD.
Methods Thirty-seven patients (21 male and 16 female),
aged 4–32 years, were evaluated in this study. Patients were
followed for a total of 131 patient years with a mean
follow-up of 3.5 years per patient.
Results The most prevalent presentations were recurrent
infections occurring in 27 subjects, followed by allergy in

eight cases and autoimmunity in two patients. However,
during the follow-up period, 35 patients developed infections
in respiratory and gastrointestinal tracts, necessitating med-
ical care. Apart from infections, allergy was the most
frequent complaint (31 cases); the major features were
asthma, atopic dermatitis, and allergic rhinoconjunctivitis.
Autoimmune diseases were documented in ten cases;
thyroiditis was the most common. In 31 patients who
received unconjugated pneumococcal polyvalent vaccine,
antibody response against polysaccharide antigen was
measured before and 28 days after vaccination. One fourth
of vaccinated patients were hyporesponsive to vaccine; four
of these patients developed bronchiectasis. The patients with
IGAD were classified into two groups: group 1 (14 cases)
consisted of patients with IGAD and other associated
immune defects, such as immunoglobulin G (IgG) subclass
deficiency and defective specific antibody production. Group
2 (23 cases) had isolated IGAD without other immunological
abnormalities. There was a significantly increased number of
lower respiratory tract infections in group 1 compared with
group 2 (P=0.006). Moreover, four patients of group 1 had
bronchiectasis whereas none of the patients in group 2
developed this complication (P=0.015).
Conclusion Subclassification of IGAD regarding the existence
of associated immune defects is useful in terms of
morbidity and planning for medical care. IgA-deficient
patients with concomitant immune defects such as defects
in specific antibody production have higher rates of
recurrent infections and bronchiectasis, which necessitates
more effective monitoring.
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Introduction

Selective IgA deficiency (IGAD) is the most common
primary antibody deficiency [1]. It is defined by serum
levels of IgA less than 0.05 g/L in the presence of normal
IgG and IgM in a patient older than 4 years [2, 3]. The
incidence of IGAD varies from 1:396 to 1:15,000 in
different regions [4–7]. Although the fundamental defect
is elusive, an impaired terminal differentiation of B cells
and defect in switching to IgA-producing plasma cells are
presumed to be responsible. IGAD shares many features
with common variable immunodeficiency (CVID) another
prototypic primary antibody deficiency. A common genetic
basis for IGAD and CVID has been suggested [1].

Most affected individuals are asymptomatic, whereas
approximately one third of patients suffer from recurrent
mucosal infections, allergies, and autoimmune diseases
[8, 9]. The main involved organs are respiratory and
gastrointestinal tracts [5, 7, 10]. Recurrent sinopulmonary
infections are caused by extracellular encapsulated bacteria
(e.g., Haemophilus influenzae, Streptococcus pneumoniae).
Gastrointestinal diseases include giardiasis, nodular
lymphoid hyperplasia, celiac disease, and inflammatory
bowel disease [11, 12]. IgA-deficient patients may be
frequently affected by allergies, the most common of which
is asthma followed by allergic rhinitis and conjunctivitis,
urticaria, atopic dermatitis, and food allergies [7, 13].
Autoimmune diseases associated with IGAD include immune
thrombocytopenic purpura, autoimmune hemolytic anemia,
rheumatoid arthritis, lupus erythematosus, thyroiditis, and
vitiligo [8, 9, 14, 15].

In spite of several published studies on IgA deficiency,
there are few surveys studying the correlation between
clinical and immunological phenotypes of symptomatic
IGAD patients. We aimed to investigate the clinical
features in relation to immune function in 37 patients
with IGAD.

Patients and Methods

Patients

Thirty-seven patients were enrolled in the study. Thirty
five of them presented with or developed infections during
the course of disease follow-up; only two patients were
free of infection. Diagnosis of IGAD was based on low
serum IgA level (less than 5 mg/dl) and normal IgG and
IgM levels in patients older than 4 years old [3]. Other
immunodeficiencies like ataxia-telangiectasia and drug-
induced IgA deficiency have been excluded. Clinical and
laboratory findings of each patient were recorded in a
designed questionnaire.

Immunoglobulin Levels and Antibody Responses

Serum levels of IgG, IgA, IgM, and IgE were measured by
nephelometry (Behring Nephelometer, Behringwerke,
Marburg, Germany). Serum IgG1, IgG2, IgG3, and IgG4
levels and antibody response against diphtheria and
tetanus toxoids were measured using an enzyme-linked
immunosorbent assay (ELISA). All patients were fully
immunized according to the national vaccination program
including diphtheria and tetanus toxoids. The results were
interpreted based on the previous established criteria:
diphtheria antitoxin level of 0.01 IU/ml or greater and
tetanus antitoxin level 0.1 IU/ml or greater were regarded
as protective.

Thirty one out of 37 patients received unconjugated
pneumococcus polysaccharide vaccine (PNEUMO 23®
Aventis, Pasteur, France). Specific antibodies against
whole pneumococcal antigen were measured using the
protocol of the third generation ELISA assay format
before and 4 weeks after vaccination [16]. Forty-five
healthy volunteers, selected as the control group, were
immunized with the same pneumococcal vaccine. Results
were reported as end point titer determined by the highest
dilution giving an optical density of ≥0.2. The median
titers before and after vaccination in the control group
were 70 and 450 U/mL, respectively. The lower limit of
the two-tailed 90% probability interval of postimmunization-
specific IgG was 129 U/mL, which is used as the minimum
significant increase for adequate response in the patients’
group [17].

Pulmonary Evaluation

Pulmonary function was evaluated according to the
American Thoracic Society guidelines [18] by using a
computerized pneumotachograph (Jaeger, Germany) in
patients 6 years and older who could cooperate. Forced
vital capacity (FVC), forced expiratory volume in one
second (FEV1), FEV1/FVC, maximal midexpiratory flow
were recorded.

In those with chronic pulmonary infections, high-
resolution computed tomography scan was performed to
confirm the presence of bronchiectasis.

Skin Prick Test

The allergy status of patients with a pertinent history was
evaluated by skin prick test on the forearm, using 14
common standard allergen extracts (Stallergen, France).
Histamine and normal saline were simultaneously used as
positive and negative controls, respectively. A wheal
formation ≥3 mm above negative control after 15–20 min
was considered as positive.
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Classification of Disease

The patients were classified in two groups: group 1
consisted of patients with concomitant low IgG subclass
levels (IgG2, IgG3) or reduced IgG response to protein and
polysaccharide antigens. Patients who had only selective
IGAD with normal IgG subclass levels and specific
antibody response were assigned as group 2. IgG4
deficiency was not considered as concomitant immune
defect. Demographic and clinical data of patients in group 1
are depicted in Table I.

Statistical Analysis

Data were compared between the two groups using Fisher’s
exact test and Mann Whitney U test for qualitative and
quantitative measures, respectively. Data analysis was
performed by SPSS statistical software package, version
14.0 (SPSS Inc, Chicago, IL, USA).

Results

Characteristics of Patients

Thirty-seven patients (21 male and 16 female from
unrelated 36 families), aged 4–32 (median=9) years, were
evaluated. Patients were followed for a total of 131 patient
years with a mean follow-up of 3.5 years per patient.
During this period, two patients evolved to CVID (P35 and

P36), which were started on intravenous immunoglobulin
(IVIG). P35 was a 22-year-old girl presenting first with
myasthenia gravis and IGAD that evolved to CVID over
time [19]. Finally, she expired due to uncontrolled
pulmonary failure. P36 is a 26-year-old man, presented
first at 10 years with respiratory infections, developed
bronchiectasis at age 23, and diagnosed as CVID. He is
currently on regular IVIG with good clinical condition.

Clinical Manifestations

The most prevalent presentations were recurrent infections
occurring in 27 subjects (73%), followed by allergy in eight
cases (22%) and autoimmunity in two patients. However,
during the follow-up period, 35 patients (94%) developed
infections in respiratory and gastrointestinal tracts, necessi-
tating medical care (Table II). Apart from infections, allergy
was the most frequent complaint, observed in 84% of
patients; the major features were asthma, atopic dermatitis,
and allergic rhinoconjunctivitis (Table II). Autoimmune
diseases were documented in ten cases; among which
thyroiditis was the most common (four cases), followed by
vitiligo, myasthenia gravis, celiac disease, autoimmune
hemolytic anemia, Crohn’s disease, alopecia areata, and
juvenile idiopathic arthritis. As illustrated in Fig. 1, most
patients had overlapping manifestations.

Two patients had no infections and their clinical
problems were either allergy or autoimmunity. The first
case was diagnosed with IGAD during screening for asthma
associated with atopic dermatitis at age of 4 years. The
second one presented with diarrhea beginning at age of

Table I IgA Deficiency Associated with Other Concomitant Immune Defects

ID Sex Age
(year)

IgG
(mg/dl)

IgA
(mg/dl)

IgM
(mg/dl)

Other immune
defects

Presenting
symptom

Bronchiectasis and associated features

P2 F 4 1,250 0 60 SAD Infection Ring chromosome 18
P3 M 4 1,160 <5 110 SAD Allergy –
P5 F 4 920 <5 90 SAD Allergy Asthma, atopic dermatitis, thyroiditis
P12 F 6 1,770 <5 90 SAD, ↓anti-T/D Infection –
P19 F 9 2,370 0 100 LG3 Allergy –
P21 M 10 1,250 <5 70 ↓IgG3, SAD,

↓anti-T/D
Infection –

P22 F 10 1,650 0 70 ↓Anti-T/D Infection Thyroiditis
P26 F 14 1,990 0 120 ↓Anti-T/D Infection –
P28 F 14 780 0 70 ↓IgG2, SAD Infection Bronchiectasis, thyroiditis
P30 M 17 1,350 0 50 SAD Infection Bronchiectasis
P31 M 17 1,020 <5 40 SAD Allergy –
P35 F 22 1,470 0 110 ↓IgG2, SAD Allergy Bronchiectasis, myasthenia gravis, Thyroiditis,

progressed to CVID
P36 M 26 720 0 40 SAD Infection Bronchiectasis, progressed to CVID
P37 M 31 1,810 0 50 ↓Anti-T/D,

SAD
Infection –

↓ anti-T/D low anti-tetanus/diphtheria antibody, SAD specific antibody deficiency to pneumococcal polysaccharide antigen
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3 years. Further investigation showed he had celiac disease
associated with IgA deficiency.

Severe autoimmune hemolytic anemia occurred in a 5-
year-old male patient necessitating hospital admission and
blood transfusion.

In our series, a male patient, aged 4 years, presented with
recurrent respiratory infections, microcephaly, hypertelorism,
and low-set ears. Chromosomal karyotyping showed ring
chromosome 18.

Family History

In 12 families, parents were consanguineous of which nine
were first cousins. To investigate familial segregation of
IgA deficiency, serum IgA levels of all parents and
symptomatic siblings of affected patients were measured.
During this screening, we found one new IGAD and two
partial IGAD patients. These two individuals with partial
IgA deficiency were not included in the study.

History of allergic disorders and autoimmune diseases
were investigated in 633 family members of the studied
patients: 43 family members (6.8%) had allergy, while 39
family members (6.2%) had autoimmunity.

Serum Immunoglobulins

All patients had serum IgA levels of less than 5 mg/dl, with
normal serum IgG levels (mean=1,360±460 mg/dl). Al-

though the mean serum IgM levels of these patients were in
normal range (90±50 mg/dl), 14 cases had elevated levels
of IgM over two SD compared with age-matched controls.
In addition to IgA deficiency, two patients lacked IgG2
subclass and two others had IgG3 deficiency. Eleven cases
had associated IgG4 deficiency, which was not assumed as
immunological defect.

Fig. 1 Coincidence of the infection diseases and allergy with
autoimmunity in IgA deficiency

Table II Comparison of Patients’ Characteristics and Spectrum of Infections and Allergic and Autoimmunity Symptoms During the Course of
the Disease (n=37)

Characteristics Total Group 1 Group 2 P value

No 37 14 23 –
Sex: F/M 16/21 8/6 8/15 –
Age: median (range) years 9 (4–32) 12 (4–31) 8 (4–32) –
IgG (mean±SD) mg/dl 1,360±460 1,390±480 1,340±460 0.976
IgM (mean±SD) mg/dl 90±50 80±30 110±50 0.035
Respiratory and gastrointestinal manifestations (number, percent) 35 (94%) 13 (93%) 22 (96%) 0.62
Sinusitis 29 (78%) 13 (93%) 16 (70%) 0.12
Otitis media 14 (38%) 7 (50%) 7 (30%) 0.40
Pneumonia 17 (46%) 11 (79%) 6 (26%) 0.006
Bronchitis 13 (35) 8 (57%) 5 (22%) 0.039
Chronic diarrhea 7 (19%) 4 (29%) 3 (13%) 0.39
Bronchiectasis 4 (11%) 4 (29%) 0 (0%) 0.015
Allergy (Number, percent) 31 (84%) 12 (86%) 19 (83%) 0.59
Asthma 19 (51%) 7 (50%) 12 (52%) 0.83
Atopic dermatitis 18 (49%) 6 (43%) 12 (52%) 0.83
Allergic rhinitis/conjunctivitis 16(40%) 8 (57%) 8 (35%) 0.32
Urticaria 9 (24%) 4 (29%) 5 (22%) 0.70
Drug allergy 8 (22%) 2 (14%) 6 (26%) 0.68
Food allergy 8 (22%) 1 (7%) 7 (30%) 0.12
Autoimmune disorders (Number, percent) 10 (27%) 4 (29%) 6 (26%) 0.59
Family members affected with allergy (Number, percent) 43 of 633 (6.8%) 24 of 364 (6.6%) 19 of 269 (7.1%) 0.94
Family members affected with autoimmunity (Number, percent) 39 of 633 (6.2%) 20 of 364 (5.5%) 19 of 269 (7.1%) 0.52
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Antibody Response

Antibody titers to tetanus and diphtheria proteins were
measured in all patients. Five (13.5%) patients (P12, P21,
P22, P26, P37) had nonprotective antibody titers.

In 31 patients who received unconjugated pneumococcus
polyvalent vaccine, antibody response against polysaccharide
antigen was measured before and 28 days after vaccination.
Eleven (35%) out of 31 vaccinated patients were hypores-
ponsive to pneumococcal antigen (Table I) in comparison
with normal controls. The lower limit of the two-tailed 90%
probability interval of postimmunization-specific IgG was
utilized as the minimum significant increase for adequate
response in the patients.

Among 11 patients who were hyporesponsive to polysac-
charide antigen, four patients (P28, P30, P35, P36), aged 14 to
26 years, developed bronchiectasis, whereas none of the
patients younger than 10 years developed this complication.

All these bronchiectatic patients were started on monthly
IVIG replacement therapy with 500–600 mg/kg with
significant reduction in the rate of bacterial infections and
chronic chest symptoms.

After treatment with IVIG, the incidence of pneumonia was
reduced from 0.7 before treatment to 0.2 after treatment per
patient per year.

Pulmonary Function Test

Twenty-four patients cooperated to perform a pulmonary
function test (PFT) using spirometry. The volume and
flows were normal in 18 subjects (75%). Abnormal PFTs
included an obstructive pattern in three patients, a
restrictive pattern in two cases, and a mixed pattern
(obstructive–restrictive) in one.

Skin Prick Test

Skin prick test was performed for 31 patients whom had
allergic symptoms using 14 common allergen extracts
(Stallergen, France). Fifteen out of 31 (48%) showed
positive results to at least one tested allergen. The most
frequent detected allergens were weeds (15 cases) and
Dermatophagoides pteronyssinus (15 cases) followed by
cockroach (12 cases), cat fur (12 cases), Dermatophagoides
farinaee (nine cases), and Alternaria alternata (nine cases).
Other less frequent allergens were cow’s milk (six cases),
mixed grasses (six cases), mixed trees (three cases), egg
whole (three cases), and hazel nut (three cases).

Classification of Disease

The patients with IgA deficiency were classified into two
groups of IgA deficiency with other associated immune

defects (group 1) and IgA deficiency without other
immunological abnormalities (group 2).

Twelve out of 14 patients (86%) in group 1 presented
with recurrent infections compared to 15 out of 23 patients
(65%) in group 2. There was a significantly increased
number of upper and lower respiratory tract infections in
group 1 compared with group 2 (Table II). Moreover, four
patients of group 1 had bronchiectasis, whereas none of the
patients in group 2 developed this complication (P=0.015).
There was no significant difference in the frequency of
allergy and autoimmunity between the two groups. Mean
serum IgM level in group 2 was significantly higher than
group 1 (105±55 vs. 75±25 mg/dl, P=0.035).

Discussion

IgA is a first line of immune protection at mucosal surfaces
which are exposed to external potentially harmful agents.
IGAD is the most common primary antibody deficiency,
which could be seen either asymptomatic or symptomatic
[8, 9]. A common genetic basis for IGAD and CVID has
been suggested by their occurrence in members of the same
family and the progression from IGAD to CVID that has
been reported in several cases [19, 20].

Two studies have recently reported that coding variants
in TNFRSF13B, which encodes transmembrane activator
and CAML interactor (TACI), are associated with CVID
and IGAD [21, 22]. Worldwide prevalence of IGAD varies
between 1/396 in Finland and 1/15,000 in Japan [4–7, 23].
Although higher prevalence of IGAD was reported in
Iranian Primary Immunodeficiency Registry based on data
of symptomatic patients [24], frequency of one in 651 is
estimated based on the study on Iranian blood donors [25].
However, if we take a look at selected patients with recurrent
infections, IGAD frequency will be higher, as it is shown to
be about 5.3% to 9.3% [26–28]. Here, we present the clinical
and laboratory features of 37 symptomatic IGAD patients
evaluated in our center.

In our series, 94% of patients experienced infections
during the course of the disease which is in agreement with
previous studies [10, 14] that showed 50–77% of patients
with symptomatic IGAD experienced recurrent infections.

Although infections are the most prominent symptoms in
symptomatic individuals with IGAD, a number of allergic
and autoimmune diseases may represent as a common
association [5, 29]. Sometimes, allergic manifestations
could be the first presenting symptoms as we observed in
15 cases (40.5%). During follow-up period, a total number
of 31 (83.7%) patients developed allergic symptoms in our
study, which is much higher than the prevalence of allergic
rhinitis and asthma among Iranian normal population
(about 22–23% and 3–6%, respectively) [30–33]. In some
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instances, allergy and autoimmunity could be the only
clinical manifestation of IgA deficiency as we observed in
two patients who had just an atopic (P5) or autoimmune
(P33) presentation without any infections. It has been
suggested that 25% of patients with IgA deficiency could
be identified during an allergy evaluation [5].

The majority of patients with IGAD also have deficiency
of secretory IgA [5, 34]. Considering the blocking role of
secretory IgA in mucosal surfaces, in an IgA deficiency
state, aeroallergens and food antigens may pass through this
barrier at the mucosal interface of respiratory and gastro-
intestinal tracts, respectively [5, 29, 35]. This justifies the
higher association of allergies and infections among these
patients. Measurement of serum IgA should be considered
not only in patients with recurrent infections but also in the
case of allergic and autoimmune diseases.

In the present study, patients were classified into group 1
and group 2 based on existence or absence of concomitant
immune defects, respectively. Patients in group 1 who had
associated immune defects showed more severe and
frequent infections and chronic lung complications com-
pared to group 2. These findings are supported by previous
studies that showed patients with IgA deficiency who have
an additional deficiency of one or more IgG subclasses or
impaired antibody responses are at risk of more severe and
frequent infections [14, 17, 36–39].

Given the development of bronchiectasis in four of 11
patients with concomitant IGAD and specific antibody
deficiency (SAD), we suggest that all symptomatic IGAD
patients should be evaluated for associated SAD. We
noticed a reduced frequency of infections after introduction
of prophylactic IVIG in bronchiectatic IGAD patients with
associated SAD. Although the replacement of IVIG is
controversial in isolated IGAD, it is recommended in
symptomatic IGAD patients who have SAD as well.

In group 2 patients, a compensatory increased level of serum
IgMwas found. Lack of severe infections in these patients may
be attributed partly to this increase in secretory IgM.

In summary, we have shown that subclassification of IgA-
deficient patients regarding the existence of associated immune
defects is useful in terms of morbidity and planning for IVIG
replacement. IgA-deficient patients with concomitant immune
defects such as defects in specific antibody production have
higher rates of recurrent infections and bronchiectasis, which
necessitates more sophisticated care.
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