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Abstract

Background: Primary immunodeficiencies (PID) are a het-
erogeneous group of diseases that cause alterations in the
immune system, leading to the increased susceptibility to
infections, autoimmune diseases, and malignancies. The aim
was to evaluate the presence of clinical manifestations and
diagnoses of asthma, rhinitis, and atopic dermatitis in pa-
tients diagnosed with PID, and correlate these with allergen
sensitization verified by skin prick testing (SPT). Material
and Methods: This cross-sectional, descriptive, and observa-
tional study was conducted from February 2015 to February
2016. We performed a medical report analysis and SPT for
aeroallergens in patients with a PID diagnosis. Results: Thir-
ty-one patients with a PID diagnosis were included. The
mean age of the participants was 15.41 years. From the 31
patients, 28 had symptoms suggestive of allergic disease
(asthma, rhinitis, and atopic dermatitis) and only 7 presented
positive SPT for at least 1 aeroallergen. Conclusion: The fre-
quency of allergenic sensitization in the group of patients
with PID and symptoms suggestive of asthma, rhinitis, or

atopic dermatitis is lower than that found in the general pop-
ulation, probably due the impairment of IgE formation sec-
ondary to their immunologic alterations.
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Introduction

Primary immunodeficiencies (PID) comprise a het-
erogeneous group, currently consisting of >320 diseases
caused by genetic mutations that lead to alterations in the
development and function of the immune system. These
diseases are characterized by recurrent, severe infections
and/or by unusual or low pathogenicity agent, autoim-
mune or inflammatory manifestations and a greater pre-
disposition to neoplasia [1].

Although initially referred to as rare, the current prev-
alence of PID is unknown. Recent surveys conducted in
more than 40 countries estimate that the frequency of
these varies from 1/2,000 to 1/10,000 individuals [2].
Nevertheless, it is suspected that such numbers are un-
derestimated, since cases of immunodeficiency can be
underdiagnosed [3]. A 2007 study conducted in the USA
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concluded that the prevalence of all immunodeficiencies
was approximately 1/800 to 1/2,000 individuals [3].

A previous study observed a high prevalence of respi-
ratory and allergic diseases in patients with partial or total
IgA deficiency; the majority (95%) of the patients had
varying degrees of allergic rhinitis, with a high association
with asthma (approx. 70%) as well as other autoimmune
alterations [4, 5]. To note, immediate-reading skin prick
testing (SPT) or measurements of specific IgE in serum
are used as tools to verify allergic sensitization in the di-
agnosis of allergic diseases [6, 7].

Since PID involve different causes and immunological
changes, the presence of allergen sensitization in this
group of patients depends on the immunological defect
present in each individual. In this context, the objective
of this study was to evaluate the presence of the clinical
manifestations and diagnosis of asthma, rhinitis, and
atopic dermatitis in patients diagnosed with PID, and
correlate these with allergen sensitization verified by
SPT.

Material and Methods

This was a cross-sectional, descriptive, and observational study
using nonprobability sampling with the convenience sampling
method, performed at the Outpatient Clinic for Immunodeficien-
cy of the Hospital de Clinicas of the Universidade Federal de Uber-
landia (HC-UFU) from February 2015 to February 2016.

The patients with a PID diagnosis or their parents/guardians
were recruited and informed about the study procedures that in-
cluded SPT and a questionnaire on allergic diseases based on the
International Study of Asthmaand Allergies in Childhood (ISAAC)
[8]. All patients were followed by senior allergy and/or pulmonolo-
gist physicians in the same institution, and, if necessary, their med-
ical records were consulted for verification. Patients and guardians
who agreed to participate in the study signed an informed consent
form. The study was approved by the Research Ethics Committee
of the UFU under the protocol No. 056239/2015.

SPT was performed with the following commercially acquired
standard extracts of aeroallergens: Dermatophagoides pteronyssi-
nus (Der p), D. farinae (Der f), dog epithelia (Canis familiaris), cat
epithelia (Felis domesticus), cockroach (Periplaneta americana),
Blomia tropicalis (Blo t), grasses, Alternaria alternata, Aspergillus
fumigatus, Cladosporium herbarum, Penicillium notatum, hista-
mine, and a negative control (Immunotech®, Rio de Janeiro, Bra-
zil). The tests were performed according to the guidelines of the
Brazilian Association of Allergy and Immunology (Associagdo
Brasileira de Alergia e Imunologia, ASBAI) [7].

The questionnaire presented topics with the purpose of verify-
ing the clinical diagnosis of allergic diseases including asthma, al-
lergic rhinitis, and atopic dermatitis in the individual and their
first-degree relatives, as well as lifestyle habits and housing condi-
tions, age, and gender data.

Statistical analysis was performed using measures of central
tendency and the Excel® program.
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Table 1. Primary immunodeficiency (PID) diagnoses of study par-
ticipants

Specific antibody deficiency 1
Common variable immunodeficiency
Agammaglobulinemia

Transient hypogammaglobulinemia of infancy
Hyper IgE syndrome

Wiskott-Aldrich syndrome

DiGeorge syndrome

Congenital neutropenia

Ectodermal dysplasia associated with PID
Selective IgA deficiency

DOCKS deficiency

CD#4 deficiency
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Results

Thirty-one patients with a PID diagnosis were includ-
ed. The mean age of the participants was 15.41 years
(range 1-67 years); 64.52% (n = 20) were male and 35.48%
(n=11) were female. Mean age was 6.02 years (range 0-58
years) for the onset of typical PID symptoms (infections)
and 12.23 years (range 0.1-61 years) for PID diagnosis,
with a mean interval of 6.21 years between the onset of
symptoms and PID diagnosis.

In this cohort of patients, 24 (77.42%) had predomi-
nantly antibody defects, 3 (9.68%) had genetic syndromes
associated with immunodeficiencies, 3 (9.68%) had com-
bined immunodeficiencies, and 1 (3.22%) had a defect in
their innate immunity. Table 1 shows the PID diagnoses
of the study participants.

At the time of data collection, 13 (41.94%) patients
were receiving intravenous immunoglobulin replacement
therapy monthly, 15 (48.39%) were on prophylactic anti-
biotics, and 1 (3.23%) was receiving filgrastrim weekly.

Twenty-eight (90.32%) patients had symptoms sug-
gestive of allergic diseases. Regarding asthma, 15 (48.30%)
had a diagnosis suggestive of asthma, and 6 (40.00%) of
them were on inhaled corticosteroids with or without
slow-acting bronchodilators. In this group of patients,
only 3 (20%) had positive SPT for aeroallergens. The di-
agnosis suggestive of rhinitis was observed in 13 (42.93%)
patients, with positive SPT in 5 (38.40%) of these. Atopic
dermatitis was diagnosed in 6 (19.30%) and SPT was pos-
itive in 3 (50%) patients.

Seven (22.58%) patients presented with positive SPT
for at least 1 aeroallergens. Most patients with positive
test were sensitized to more than one allergen, with 6 pos-
itive for Der p, 5 for Der f, 3 for Blo t, 1 for cat epithelia,
and 1 for P. notatum.
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Table 2. Correlation of the diagnosis of asthma, rhinitis, and dermatitis with sensitization to aeroallergens in 31

patients

Disease Patients Sensitization Immunodeficiencies and sensitization

Asthma 15 (48.3) 3/15 (20.0) DOCKS, SAD, congenital neutropenia

Rhinitis 13 (42.9) 5/13 (38.4) SAD (3), CD4 deficiency, congenital neutropenia
Dermatitis 6 (19.3) 3/6 (50.0) DOCKS, SAD, congenital neutropenia

Values in parentheses are percentages. SAD, specific antibody deficiency.

Table 2 correlates the diagnosis of asthma, rhinitis, and
dermatitis with sensitization to aeroallergens, showing an
asthma diagnosis in 15 (48.3%) of the patients in this co-
hort, rhinitis in 13 (42.9%), atopic dermatitis in 6 (19.3%),
and the crescent ratio of sensitization in these diseases,
respectively.

Discussion

PID are diseases requiring wide information to be
spread among health professionals since they are under-
diagnosed in many centers. [9]. In this study, the average
time between the onset of PID symptoms and diagnosis
was 6.21 years, shorter than that previously described in
the literature, i.e., 12.5 years (in the last decade) [10, 11].
The presence of a reference unit in clinical immunology
with regional coverage may have influenced the reduc-
tion of the average time to the diagnosis of PID.

Predominantly, antibody defects are found to be the
most frequent, followed by genetic syndromes, combined
defects, and phagocyte disorders [11, 12]. Allergic diseas-
es and allergen sensitization in a group of patients with
PID have previously only been reported in 2 studies. One
of these, performed in Turkey, presented a particular sit-
uation where 32.39% of the cohort of PID patients had a
diagnosis of IgA deficiency or IgG-subclass deficiency,
both conditions that usually present fewer infections than
other PID [13, 14]. This is a different profile of PID pa-
tients from that of our cohort, probably because our im-
munology clinic receives patients referred for recurrent
infections, meaning the number of patients with an IgA
or IgG-subclass deficiency is very low. Notwithstanding,
the frequency of patients with PID sensitized to SPT in
our setting was higher than what they observed [13].

The other study where PID patients were evaluat-
ed recruited only common-variable immunodeficiency
(CVID), and verified the presence of allergen sensitiza-
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tion in approximately 5.6% of the cases [14]. Allergen
sensitization was observed in only 3.28% of the patients
with CVID and an asthma diagnosis. This low frequency
was confirmed in our study, since no patient with CVID
had a positive SPT.

Allergic rhinitis was previously found in one-third of
patients diagnosed with PID [13], i.e., lower than what we
observed (42.93%). Meanwhile, the presence of reported
atopic dermatitis in the same study was 25%, higher than
in ours (19.3%). A study published in the same popula-
tional area comparing PID patients with a regular popula-
tion without PID [6], found that of 212 patients with a
diagnosis of rhinitis and asthma 73.50% had SPT positiv-
ity, higher than what we described in PID patients. Both
studies show the same sensitization profile, albeit to a
lesser extent, corroborating the theory that sensitization
to aeroallergens depends on an interrelationship between
genetic susceptibility and exposure to allergens.

We speculate that the low rate of allergen sensitization
in PID patients with allergic symptoms could be ex-
plained by the impairment of fully active effector cells
(e.g., Th2) or molecules like cytokines and receptors; due
to specific immune alterations, a complete IgE response
fails to develop. On the other hand, the presence of aller-
gen sensitization in a CD4-deficient patient in this cohort
is worth noting. We believe that IL4/IL13 could be pro-
duced by innate cells like natural killer (NK) cells, NKT
cells, or dendritic cells as has previously been published
(15, 16].

A recent study involved the role of lower respiratory
tract infections and an increased risk of recurrent wheez-
ing and subsequent asthma in preschool children [17].
There is increasing evidence of asthma pathogenesis and
events occurring during early childhood, especially viral
respiratory tract infections and their interactions with
this microbiome. PID patients present immune altera-
tions associated with a significant number of infections,
especially in the lower respiratory tract. Therefore, an-
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other possibility for this minor allergen sensitization
could be the development of respiratory symptoms simi-
lar to asthma and rhinitis, that may be related to inflam-
matory activation due to infectious processes but not to
the IgE-mediated mechanism that is present in the major-
ity of children diagnosed with asthma.

Our report has limitations, including the different di-
agnoses of PID patients in our cohort and the total num-
ber of patients. However, we do not consider these limita-
tions to have influenced the final results and discussion.

In conclusion, we observed the frequency of allergenic
sensitization in the group of patients with PID and symp-
toms suggestive of asthma, rhinitis, or atopic dermatitis
to be lower than that found in the general population.

This is probably due the impairment of IgE formation
secondary to the immunologic alteration.
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