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ENT manifestations in Iranian patients with primary
antibody deficiencies
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Abstract
Objective: One hundred and nine patients with primary antibody deficiencies were selected in order to
determine the frequency of ENT complications.

Method: Demographic information and ENT medical histories were collected for each patient. Duration
of study for each patient was divided into two periods of before diagnosis and after diagnosis and the
initiation of treatment.

Results: Eighty-two of 109 patients (75.2 per cent) experienced ENT infections during the course of the
disease (63: otitis media, 75: sinusitis and nine: mastoiditis). At the time of diagnosis, 52 (47.7 per cent) out
of 109 patients presented with an ENT symptom. The frequencies of episodes were 27 for sinusitis and 25
for otitis media (one complicated with mastoiditis). After immunoglobulin replacement therapy the
incidence of otitis media was reduced from 1.75 before treatment to 0.39 after treatment per patient per
year ( p ¼ 0.008). The incidence of sinusitis also significantly decreased from 2.38 to 0.78 ( p value ¼ 0.011).

Conclusion: ENT infections are common medical problems in primary antibody deficiency patients.
Persistent and recurrent ENT infections should be suspected as originating from a possible underlying
immunodeficiency.
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Introduction

Primary antibody deficiency is the most common form
of primary immunodeficiencies which comprises a
heterogeneous inherited group of disorders ranging
from a severe reduction in all serum immunoglobulin
isotypes with absent B cells to selective antibody
deficiency with normal serum immunoglobulins.1,2

The most common symptomatic forms of primary
antibody deficiencies are common variable immuno-
deficiency, X-linked agammaglobulinaemia and
Hyper IgM syndrome. Hypogammaglobulinaemia is
the main characteristic of these diseases. In contrast
to the patients with X-linked agammaglobulinaemia
who have a low number of B cells (,1 per cent),3,4

the number of B cells in common variable immunode-
ficiency and Hyper IgM syndrome are normal.5

Patients with primary antibody deficiency are more
susceptible to pyogenic infections, particularly to
encapsulated bacteria such as Streptococcus
pneumoniae and Haemophilus influenzae compared
to healthy individuals.6,7 These organisms are respon-
sible for upper and lower respiratory tract infections
including ENT infections and pneumonia.8

Several documented studies show that ENT infec-
tions occur in 70–98 per cent of patients with anti-
body deficiency during the course of their
diseases.7,9 In some instances, ENT infections can
be the initial presenting symptom of the underlying
disease10 and affected patients are frequently seen
by ENT specialists. Delay in diagnosis, especially
in those presenting with ENT infections, can result
in severe complications and the need for surgical
procedures.11

In order to evaluate the frequency and severity of
ENT infections in patients with primary antibody
deficiency, this historical cohort study was performed.

Patients and methods

The Children’s Medical Center Hospital is the refer-
ral centre for primary immunodeficiency in Iran.
Among those patients who were diagnosed and
treated during a 24-year period (1980–2004) 109
patients with primary antibody deficiency who had
fully detailed and completed medical history
records were selected as the subjects of this study.
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The diagnosis of patients was based on standard
criteria introduced by the European Society for
Immunodeficiencies and Pan-American Group for
Immunodeficiency.12 ENT problems had been diag-
nosed and confirmed by ENT specialists.

Demographic data and medical histories of ENT
infections were collected for each patient mainly by
reviewing the past documented medical history
before diagnosis of primary antibody deficiency and
registry record after diagnosis, and also by direct inter-
views with patients. Acute rhinosinusitis was defined
as a sinus infection in which clinical symptoms are
completely resolved within 12 weeks.13,14 Diagnosis
of sinusitis was made according to clinical signs and
symptoms including chronic nasal obstruction, muco-
purulent rhinorrhoea, post-nasal discharge and
cough.13 Recurrent acute rhinosinusitis consists of
multiple acute episodes with complete resolution of
disease between episodes. Chronic rhinosinusitis was
diagnosed when sinus infection accompanied by low-
grade signs and symptoms persisted for more than
12 weeks and its diagnosis was confirmed by a com-
puted tomography scan.15–18 The diagnosis of otitis
media was made according to the presence of mild
to moderate otalgia, fever and hearing loss.

The course of the disease for each patient was
divided into two periods of time; before diagnosis and
after initiation of treatment, once the diagnosis was
made. In addition to analyzing the number of ENT
infections, the episodes of ENT infections per patient
per year were compared between these two periods to
evaluate the probable effect of treatment. It should be
mentioned that only documented infections requiring
treatment, were included in the analysis.

Diagnosis delay is defined as a period of time
between age at onset and age at diagnosis. Also,
the follow-up period is considered as the period of
time between diagnosis age and current age. Data
analysis was performed using SPSS statistical soft-
ware package (version 11.0). The comparison of
ENT infections before and after treatment was per-
formed, using the Wilcoxon signed ranks test.
P values less than 0.05 were considered as significant.

Results

Characteristics of patients

In this study, 109 patients (76 males and 33 females)
aged 2–56 years with primary antibody deficiency
including 64 with common variable immunodeficiency,

36 with X-linked agammaglobulinaemia and nine with
Hyper IgM syndrome were studied. The median age at
onset of symptoms was one and a half years of age
(range: 1 month to 46 years) and the median age at
diagnosis was 5.3 years (range: 6 months to 54 years).
The median diagnosis delay of these patients was
three years (range: 0–485 months). The patients were
followed up after diagnosis for a median period of
four years (range: 1–288 months) (Table I).

At the time of this study, 68 patients were alive, 21
were dead and the remaining 20 have not been
referred to our clinic during the past three years.
Among the patients who died prior to this study, 15
patients had common variable immunodeficiency,
four had X-linked agammaglobulinaemia and two
had Hyper IgM syndrome.

Laboratory findings

The patients’ median values of immunoglobulin
levels at the time of diagnosis were 150 (range: 0–
600 mg/dl) for IgG, 16 (range: 0–1240 mg/dl) for
IgM and 5 (range: 0–29 mg/dl) for IgA (Table II).

ENT presenting illnesses

Fifty-two (47.7 per cent) out of 109 patients pre-
sented with ENT infections, mainly sinusitis (27
patients), followed by otitis media (24 patients).
One of the patients with a history of otitis media
presented with mastoiditis. In the common variable
immunodeficiency group, 13 patients (20.3 per cent)
presented with otitis media and 17 patients (26.5)
with sinusitis. These frequencies were nine (25 per
cent) with otitis media and eight (22.2 per cent)
with sinusitis for X-linked agammaglobulinaemia,
and two (22 per cent) with otitis media and two
(22 per cent) with sinusitis for Hyper IgM syndrome
patients.

ENT infections during the course of disease

Eighty-two (75.2 per cent) of 109 patients developed
ENT infections (sinusitis, otitis and/or mastoiditis)
either as the presenting symptom or during the
course of the disease. Among the patients who
encountered otitis media during the course of their
disease; 55 (50.5 per cent) and 47 (43.1 per cent)
patients experienced this problem before and after
treatment, respectively. The total number of patients
manifested with sinusitis, was 75 (68.8 per cent)
during the course of the disease in which the

TABLE I

AGE AND SEX DISTRIBUTION OF PATIENTS WITH PRIMARY ANTIBODY DEFICIENCIES

Disease No. of patients Sex Onset age/median
(range) years

Diagnosis age/
median
(range)
years

Current age/
median
(range)
years

Diagnosis delay/
median
(range)
years

Follow up/
median
(range)
years

Male Female

XLA 36 36 0 1 (, 0.1–6.8) 3.75 (0.5–14) 11 (1.5–34) 2 (0–13) 8 (0.5–24)
CVID 64 33 31 2 (0.5–46) 8.25 (2–54) 12.5 (2.3–56) 3.25 (0.5–39) 3 (,0.1–18)
HIGM 9 7 2 1.5 (0.5–7) 4.6 (2–24.5) 10 (4–30) 1.75 (,0.1–17.5) 4.5 (1–13)
Total 109 76 33 1.5 (,0.1–46) 5.3 (0.5–54) 12 (1.5–56) 3 (0–39) 4 (,0.1–24)

XLA ¼ X-linked agammaglobulinaemia; CVID ¼ Common variable immunodeficiency; HIGM ¼ Hyper IgM syndrome
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number of those before treatment was 62 (56.9 per
cent) and those after treatment was 68 (62.4 per
cent). The status of nine patients (8.3 per cent) was
complicated with mastoiditis ( five before making
diagnosis and four after treatment).

Efficacy of immunoglobulin replacement therapy

All patients received intravenous (IV) immunoglo-
bulin replacement therapy (400–500 mg/kg every
three to four weeks). The mean IgG level in the
total patient group increased from 178.4+
167.9 mg/dl before treatment to 545.9+345.1 after
treatment ( p value , 0.001).

Although there was an increase of IgG serum level
in all groups of patients (common variable immuno-
deficiency: from 195.1 to 552.2 mg/dl, p , 0.001;
X-linked agammaglobulinaemia: from 164.2 to
512.9 mg/dl, p , 0.001; Hyper IgM syndrome: from
112 to 669 mg/dl, p ¼ 0.089), there were no signifi-
cant differences between serum levels of IgA and
IgM before and after treatment.

All patients were followed up during a total of
581.9 patient years. The median number of episodes
of otitis media and sinusitis for each patient in all
groups before and after diagnosis and then the
number of ‘episodes per patient per year’ for each
manifestation in each patient group were calculated.
Among all patients, the median number of episodes
of otitis media was three (range: 0–29) before treat-
ment and one (range: 0–10) after treatment. In
patients who suffered from sinusitis, the median
number of episodes was four (range: 0–25) before
treatment and two (range: 0–12) after treatment.

The median number for otitis media was 0.86 (range:
0–36) per patient per year before treatment and 0.14
(range: 0–4) per patient per year after treatment.
The frequencies of sinusitis (per patient per year)
were 1.0 (range: 0–36) before and 0.47 (range: 0–6)
after treatment. After treatment with IV immunoglo-
bulin the incidence of otitis media and sinusitis
significantly decreased ( p value , 0.001) (Table III).

Discussion

Primary antibody deficiency is a heterogeneous group
of rare disorders characterised by decreased levels of
serum immunoglobulin isotypes and increased sus-
ceptibility to infections in different organs, especially
in the respiratory tract.1,2,6,7 It has been shown that

the majority of patients with antibody deficiency
have a history of recurrent ENT infections.

In our study, three quarters of all patients were
affected by ENT complications during the course of
the disease. In a cohort study on 248 common vari-
able immunodeficiency patients, 243 (98 per cent)
cases had recurrent sinusitis, otitis or bronchitis
during the course of their disease.7 Another study
on primary antibody immunodeficient patients
showed that chronic rhinosinusitis was observed in
49 (86 per cent) of 57 cases with agammaglobulinae-
mia, and it was also high (76 per cent) in common
variable immunodeficiency.19 Moreover, two other
studies showed that 68.5 per cent and 75 per cent of
patients with X-linked agammaglobulinaemia
encountered upper respiratory tract infections
during the course of the disease.9 Another study
revealed that infections of the upper respiratory
tract occur several years before the appearance of
lower respiratory tract infections.20 All these studies
show that immunological defects have an important
role in recurrent ear and sinus infections.

ENT infections, especially sinusitis and otitis media,
were the most common presenting manifestations in
our studied population. This was in agreement with
previous studies, which showed that resistant sinus
infections could frequently be the first presenting
symptom in immunodeficiencies, especially antibody
deficiencies.8,21,22

As we observed in our study, half of our patients
presented with ENT infections. In some instances
the patients are frequently seen by ENT specialists
and treated with different courses of antibiotics
without attention being paid to the underlying
disease. As a result of the lack of knowledge about
primary antibody deficiencies among physicians the
diagnosis might be delayed for many years in some
instances.11 It should be noted that the approach to
the treatment of ENT infections in patients with
primary antibody deficiency is not the same as that
for non-immunodeficient patients and requires
appropriate therapy directed at the underlying
immunological abnormality.

By calculating the episodes of ENT infections per
patient per year for each symptom in each patient
group, we have shown that all groups had a high inci-
dence of infections before diagnosis and still high but
fewer incidents after diagnosis. Sinusitis and otitis
media continue to be important problems in patients

TABLE II

LABORATORY DATA OF PATIENTS WITH PRIMARY ANTIBODY DEFICIENCIES

CVID XLA HIGM

Median Range Median Range Median Range

IgG (mg/dl) 170 0–1150 105 0–700 85 0–555
IgA (mg/dl) 5 0–220 4 0–322 5 0–70
IgM (mg/dl) 22 0–204 3 0–220 480 228–1260
CD3 þ T cells (%) 76 34–99 91 61–97 74 43–99
CD4 þ T cells (%) 31 4.5–68.3 44 6.5–68 33 18–60
CD8 þ T cells (%) 37 17–73 40.5 17–93 35 12–52
CD19 þ B cells (%) 8.1 0.5–70.2 0.5 0.1–0.9 8.9 2–19

XLA ¼ X-linked agammaglobulinaemia; CVID ¼ Common variable immunodeficiency; HIGM ¼ Hyper IgM syndrome
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with primary antibody deficiency. It seems that
immunoglobulin replacement therapy does not era-
dicate ENT infections late after diagnosis, possibly
because of the structural damage that strikes the
mucociliary system.23

. Otolaryngological infections are common
medical problems in primary antibody
deficiency patients. Persistent and recurrent
infections should be suspected as originating
from a possible underlying immunodeficiency

. In this study 109 patients with primary
antibody deficiencies were selected in order to
determine the frequency of ear, nose and
throat complications

. Eighty-two of 109 patients (75.2 per cent)
experienced ENT infections during the course
of the disease

. Sinusitis and otitis media are the most frequent
ENT presentations of patients with primary
immune deficiency

As we noticed in our patients after initiation of
IV immunoglobulin the incidence of otitis media
and sinusitis significantly decreased. Our finding
is in contrast to the study that suggested non-respir-
atory and upper respiratory infectious events may
not be prevented by IV immunoglobulin alone,
even at standard doses, and the patients may need
parallel surgical or pharmacological approaches to
be optimally cured.23 The management of sinusitis
in patients with primary antibody deficiency is con-
troversial. An objective assessment of the extent of
sinus disease, a standardised therapeutic approach
and a careful follow up are very important. In
patients without underlying immune defects,
sinusitis can be effectively treated with a combi-
nation of broad spectrum antimicrobials, anti-
inflammatory agents, and saline nasal washes.22

We suggest the administration of prophylactic anti-
biotics in patients who suffer from recurrent ENT
infections in spite of receiving regular IV immuno-
globulin and with an adequate desired serum level
(500–600 mg/dl).

Moreover, it is suggested that regular use of IV
immunoglobulin associated with prophylactic anti-
biotics could effectively prevent ENT infections.
Herein, it is concluded that persistent and recurrent
ENT infections, refractory to treatment, should be
suspected as originating from a possible underlying
immunodeficiency. Clinical history is the most
important aspect of being suspicious to the diagnosis
of primary antibody deficiencies. All patients with a
history of recurrent ENT infections should have a
full assessment of their immune system including
measurements of immunoglobulin levels, IgG sub-
classes and also antibody responses to protein and
polysaccharide antigens. Diagnostic delay and
failure to provide adequate therapy result in organ
damage and permanent complications.

Early diagnosis and effective treatment increase
the quality of life of patients with primary antibody
deficiency while delay in diagnosis results in perma-
nent organ damage such as bronchiectasis. It
should be emphasised that recurrent and chronic
ENT infections should alert the general practitioner
and ENT specialist to the need to perform immuno-
logical investigations.
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