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The known about this topic

Pulmonary involvement is observed frequently in patients with immunodeficiency. Chronic changes occur in association with recurrent infec-
tions and accompanying immune and inflammatory events. Data related to pulmonary findings are limited because immunodeficiencies are

observed rarely.

Contribution of the study

The most common pulmonary diseases observed in patients with humoral immunodeficiency include bronchiectasis and atelectasis. Lung
radiography is insufficient to demonstrate structural and functional changes occurring in the lung in patients with humoral immunodeficiency.
High-resolution computed tomography of the chest and pulmonary function tests should be performed when necessary, to evaluate pulmonary

parenchyma and functions.

Abstract

Aim: To determine the frequency of sinopulmonary infections, detect
changes in the respiratory system, and measure functional capacity of
the lungs in our patients with humoral immunodeficiency.

Material and Methods: Fifty-six patients with humoral immunodefi-
ciency were enrolled in this study. The clinical, laboratory, and radio-
logic data, and pulmonary function tests of the subjects were evaluated
from their file records, retrospectively.

Results: The distribution of our patients was as follows: 25 patients
had common variable immune deficiency, three patients had X-
linked agammaglobulinemia, five patients had hyper immunoglob-
ulin M syndrome, 19 patients had deficiency of immunoglobulin G
subset, and four patients had selective immunoglobulin A deficiency.
The most common symptom of the patients was chronic cough
(n=47, 83.9%). The most common pathologies on high-resolution
computed tomography of the chest were atelectasis and bronchiec-
tasis (27.7%). The most common pathology in pulmonary function
tests was the presence of moderate obstructive patterns along with
restrictive patterns (n=6,12.5%). The FEV 1, FVC, and FEF 25-75 val-
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Amag: Humoral immiin yetmezlik tanihi olgularimizda, sinopulmoner
enfeksiyonlarin sikhii ve bunlarin sonucunda solunum sisteminde

meydana gelen degisikliklerin saptanmasi ve fonksiyonel akciger kapa-
sitelerinin 6l¢iilmesi amaglanmigtir.

Gereg ve Yontemler: Calismaya humoral immiin yetmezlik tanih 56 olgu
alindi. Olgularin dosya kayitlarindan klinik, laboratuvar, radyolojik go-
riintiileme bulgular1 ve solunum fonksiyon testi verileri geriye déniik
olarak incelendi.

Bulgular: Olgularin tanilara gére dagihimi; yaygin degisken immiin yet-
mezlik tanili 25 olgu, X’e bagh agamaglobulinemi tanih {i¢ olgu, Hiper
immunoglobulin M sendromu tanili beg olgu, IgG alt grup eksikligi
tanili 19 olgu ve selektif immunoglobulin A eksikligi tanili dért olgu
seklindedir. Olgularin 37’si (%66,1) erkek 19'u (%33,9) kadin, yas ortala-
masi 14,1+10,6 yild1. Olgularin en sik yakinmasi kronik éksiiriik idi (n=47,
%83,9). Akcigerlerin yiiksek ¢oziiniirliiklii bilgisayarli tomografilerinde
en sik goriilen patoloji atelektazi ve bronsiektaziydi (%27,7). Solunum
fonksiyon testlerinde en sik gériilen anormallik orta obstriiktif ve orta
restriktif patern birlikteligiydi (n=6,%12,5). Solunum fonksiyon testi
bulgulan ile radyolojik bulgularin her zaman tutarli olmadig: gériildii.
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ues were significantly lower in patients with common variable im-
munodeficiency compared with the patients who had IgG subset
deficiencies (p=0.001, p=0.01, p=0.01). Among the patients who were
treated with intravenous immunoglobulin, the age at the diagno-
sis of immunodeficiency was higher in patients with bronchiec-
tasis (14.2+8.4 years) compared with those without bronchiectasis
(10.1£11.4 years) (p=0.04).

Conclusion: Clinical findings are not sufficient to monitor the structural
and functional changes in the respiratory system, and patients should be
evaluated using high-resolution computed tomography of the chest and
pulmonary function tests.

Keywords: Humoral immunodeficiency, pulmonary findings. radiologic
evaluation
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Intravenéz immiinglobulin alan olgular arasinda yaygin degisken im-
miin yetmezlik tanili olgularda, immiinglobulin G alt grup eksikligi olan
olgulara gére solunum fonksiyon testlerinde; FEV 1, FVC ve FEF 25-75
degerlerinin anlamh diisiik oldugu saptand: (p=0,001, p=0,01, p=0,01).
Intravensz immiinglobulin tedavisi alan olgularda; bronsiektazisi olan-
larin immiin yetmezlik tani yas: (14,2+8,4 yil), olmayanlara (10,1+11,4 yil)
gére anlaml olarak biiyiiktii (p=0,04).

Cikarimlar: Klinik bulgular solunum sistemindeki yapisal ve fonksiyonel
degisiklikleri izlemek igin yeterli degildir ve olgular gereginde akciger
yiiksek ¢oziiniirliiklii bilgisayarh tomografi ve solunum fonksiyon test-
leri ile degerlendirilmelidir.

Anahtar sozciikler: Akciger bulgulari, humoral immiin yetmezlik, radyo-
lojik degerlendirme

Introduction

Primary immunodeficiencies (PID) are characterized by
infectious diseases, allergy, autoimmune diseases, and
disorders in the function of the immune system with
tendency to malignancies (1, 2). Although the prevalence
and distribution vary by region, humoral immune sys-
tem diseases constitute 55.2% of PIDs in Europe (3). In
Turkey, the prevalence of humoral immune deficiency
was found as 73.5% in a prevalence study based on the
records of the European Society for Immunodeficien-
cies (ESID) (4). In a study conducted by Yorulmaz et al.
(5), the frequency of humoral immunodeficiency was re-
ported as 92.8% in 1054 patients with PID.

Humoral immunodeficiencies are characterized by
insufficient antibody production and the main sub-
groups are as follows: common variable immune de-
ficiency (CVID), X-linked agammaglobulinemia (XLA),
immunoglobulin (Ig) class-switching defect/hyper IgM
syndrome, selective IgA, IgG, IgM deficiencies, IgG
subgroup deficiencies, specific antibody production
defects, and other hypogammaglobulinemias (6).

In primary immunodeficiencies, different compli-
cations related to the respiratory system including
recurrent pneumonia, bronchitis, chronic atelecta-
sis, empyema, interstitial pulmonary fibrosis, pul-
monary arterial hypertension, cor pulmonale, hilar
lymphadenopathy, bronchiectasis, lymphoid intersti-
tial pneumonia, pulmonary abscess, lymphoreticular
malignancies, and bronchiolitis obliterans may occur
(7-9). In individuals who are affected, Haemophilus
influenzae, Streptococcus pneumoniae, and Staphylo-
coccus aureus are frequently responsible for pyogenic
infections (10-12).

In this study, it was aimed to evaluate the frequency
of sinopulmonary infections and pathologic changes
occurring in the respiratory tract as a result of these
infections in patients with humoral immunodeficiency.

Material and Methods

The files of 56 patients who were followed up in Uludag
University, Faculty of Medicine, Pediatric Immunology
Clinic with a diagnosis of humoral immunodeficiency
were examined, retrospectively. The study was conducted
in accordance with the principles of the Declaration of
Helsinki. Approval was obtained from Uludag University,
Faculty of Medicine, Medical Researches Ethics Commit-
tee (June 2009, Decision number: 2009-11/63).

The data related to age, demographic properties, clinical
characteristics, intravenous immunoglobulin (IVIG) treat-
ment periods, infections, number of hospitalizations due
to respiratory tract infection, sputum cultures, treatments
administered, and comorbid allergic, autoimmune, and
malignant diseases were recorded.

The Ig levels at the time of presentation and final Ig lev-
els were evaluated. Cough lasting for at least 8 weeks was
considered chronic cough. The upper limit was consid-
ered 100 IU/L for total IgE and 0.35 IU/L for specific IgE.

Evaluation of imaging findings

Lung radiography and high-resolution computed tomog-
raphy (HRCT) findings were reevaluated by the same ra-
diologist. Lung radiographs that were not obtained with
an interval of shorter than two months, were not evalu-
ated because of the necessity of assessing lung radiogra-
phy and HRCTs in association. Diffuse bronchiectasis was
defined as bronchiectasis formations in three or more
lobes. The patients’ pulmonary nodules were classified as
parenchymal, peribronchial, and diffuse nodules.

Pulmonary function test

Pulmonary function tests (PFT) were performed using a
spirometer (Jaeger MasterScope, Germany) and the data
were interpreted according to the American Thoracic
Society guidelines (13). Vital capacity (VC), forced vital
capacity (FVC), forced expiratory volume in one second
(FEV1), forced expiratory flow during the middle portion
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Table 1. Mean age, age at the time of diagnosis, and number of hospitalizations by diagnosis groups

Number Age of the Age at the time Number of IVIG treatment
of patients of diagnosis hospitalizations period
patients (years) (years) (years) (years)
MeanSD MeanSD MeantSD MeanSD
(min.—-max.) (min.—max.) (min.—max.) (min.—max.)
CVID 25 18.8+10.6 12.0+11.0 3.8+3.0 6.7+4.6
(6-43) (1-34) (0-13) (0.5-20)
Hyper IgM syndrome 5 25.2+15.6 21.9+13.8 2.842.3 3.3+2.4
(14-51) (10-45) (0-6) (0.5-6)
XLA 3 13.0+8.0 5.3+4.0 1.0+1.7 7.6+4.9
(5-21) (3-10) (0-3) (2-11)
Selective IgA deficiency 4 6.5+1.7 4.7+1.5 0.8+0.9 0.0£0.0
(4-8) (2.5-6) (0-2) (0-0)
IgG subgroup deficiencies
IgG3 deficiency 10 7.3+2.7 5.2+1.0 11+17 0.0£0.0
IgG2 deficiency 4 (4-13) (4-10) (0-6) (0-0)
IgG3 and IgGl deficiency 2
IgG3 +partial IgA deficiency 2
IgGl deficiency 1
Total (n=56) 56 14.2+10.6 9.7+9.8 2.4+2.7 6.2+4.5
(2-51) (1-45) (0-13) (0.5-20)

Hyper IgM: Hyperimmunoglobulin M syndrome; Ig: Immunoglobulin; IVIG: Intravenous immunoglobulin; SD: Standard deviation;
CVID: Common variable immunodeficiency; XLA: X-linked agammaglobulinemia

of a forced expiration (FEF 25-75%), and the ratio of FEV1
to FVC as percentage, were calculated.

Statistical Analysis

The SPSS 23 program was used for statistical analysis of
the data. Descriptive statistics and/or frequency distribu-
tion were calculated by variable types. The Kolmogorov-
Smirnov and Shapiro-Wilk tests were performed. Wil-
coxon’s signed-rank test was used for the comparison
of the median values of two dependent groups, and the
Mann-Whitney U test was used for the comparison of the
median values of two independent groups. Fisher’s exact
test was used for the analysis of categorical variables. A p
value of <0.05 was considered statistically significant.

Results

The subjects’ distribution by diagnosis was as follows: 25
subjects with CVID, three subjects with XLA, five subjects
with hyper IgM syndrome, and 23 subjects with IgG sub-
group deficiency, partial or selective immunoglobulin A
deficiency.

Thirty-seven (66.1%) of the subjects were male and 19
(33.9%) were female. The mean age was found as 14.2+10.6
years, and the mean age at the time of diagnosis was
9.7+9.8 years. The patients’ distribution by diagnosis, age,

age at the time of diagnosis, number of hospitalizations,
and IVIG treatment periods are shown in Table 1.

Forty-seven (83.9%) of the subjects had chronic cough
(productive and non-productive), 33 (58.9%) produced
sputum, and 10 (17.9%) had dyspnea. Growth in culture
was found in only four subjects who were diagnosed as
having pneumonia (Haemophilus influenzae in two sub-
jects, Acinetobacter baumannii in one subject, Candida
albicans in one subject).

Sixteen (28.5%) subjects had asthma, 30.3% (n=17) had al-
lergic rhinitis, and 16% (n=9) had both asthma, and al-
lergic rhinitis. The total IgE level was elevated in 11 sub-
jects (19.6%) and specific IgE levels were elevated in seven
subjects (mite in two subjects, egg white in two subjects,
grass in two subjects, and fungus in one subject). Two of
the subjects with positive specific IgE had asthma, one
had allergic rhinitis, one had allergic conjunctivitis, and
three had association of asthma, allergic rhinitis, and
conjunctivitis. Twelve subjects (21.4%) had a family his-
tory of atopy, and 32 (57.1%) subjects had a family history
of smoking.

The subjects’ annual frequencies of sinopulmonary in-
fection before and after IVIG treatment were compared.
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Table 2. Number of annual sinopulmonary infections before and after treatment by diagnosis groups in the subjects

who received intravenous immunoglobulin

Number of Number of P Number of Number of p
lung infections lung infections URTI before URTI after
before IVIG/year after IVIG/year IVIG/year IVIG/year
Mean (min.—max.) Mean (min.—max.) Mean (min.—max.) Mean (min.—max.)
CVID (n=25) 5(1-14) 1(0-2) <0.001 10 (2-30) 2(0-10) <0.001
Hyper IgM (n=5) 4 (1-8) 0(0-3) NA 10 (7-15) 3(0-4) NA
XLA (n=3) 1(0-2) 0(0-1) NA 4 (2-10) 0(0-3) NA
Total (n=33) 3(0-14) 0(0-3) <0.001 10 (2-30) 5(0-10) <0.001

Ig: Immunoglobulin; IVIG: Intravenous immunoglobulin; Hyper IgM: Hyperimmunoglobulin M syndrome; CVID: Common variable

immunodeficiency; XLA: X-linked agammaglobulinemia; Test: Wilcoxon signed-rank test

When the total of 33 subjects who were given intravenous
immunoglobulin were examined, the annual frequency
of pulmonary infection was found as 4.5+3.0 before IVIG
treatment and 0.8+0.8 after IVIG treatment (p=0.001). The
annual frequency of upper respiratory tract infection was
found as 11.3+6.4 before IVIG treatment and 2.2+1.8 after
IVIG treatment (p=0.001). The infection frequencies of
the subjects with humoral immunodeficiency by subtypes
before and after IVIG are shown in Table 2.

Forty-one percent of the subjects (n=23) were using
antibiotic prophylaxis (18 subjects trimethoprim-sul-
famethoxazole, two subjects ciprofloxacin, three subjects
clarithromycin). Long-acting P2 agonist with inhaled
steroid was given to patients with bronchoconstriction,
and chest physiotherapy was applied to patients with
bronchiectasis. In addition, rituximab and steroid were
given to one patient who had nodular pulmonary find-
ings, and abatacept, steroid, and sirolimus were given to
another patient, and steroid and sirolimus were given to
a third patient.

Chest radiography

Among 27 subjects who had an antero-posterior lung
radiography obtained in the last two months, 17 (62.9%)
had normal findings, five had consolidation, three had
bronchial thickening, one had volume loss in one lung,
and one had bronchiectasis.

High-resolution computed tomography (HRCT)

Lung HRCTs of 54 (96.4%) subjects could be obtained and
55.5% of these subjects (n=30) had normal lung HRCT.
The most common pathologies were found to be atelec-
tasis and bronchiectasis (27.7%, n=15). The distribution
of lung HRCT findings by order of frequency is shown
in Figure 1. The distribution of these findings by diag-
noses is presented in Table 3. When the regions in which
bronchiectasis was found were evaluated by order of fre-
quency, the most commonly involved region was found

Lung HRCT findings
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Figure 1. Distribution of the findings on high resolution

computed tomography of the lung by order of
frequency

to be the right lower lobe (18.5%), followed by the left
lower lobe (16.7%) and the right middle lobe (11.1%); the
least commonly involved region was found to be the left
upper lobe (5.6%).

All subjects with bronchiectasis had a history of recur-
rent pulmonary infection before the diagnosis. The fre-
quencies of bronchiectasis by diagnoses were as follows:
47.8% in CVID (n=11), 60% in hyper IgM syndrome (n=3),
and 33.3% in XLA (n=1). The appearances of bronchiec-
tasis, atelectasis, ground-glass opacity, and parenchy-
mal nodules observed on the patients’ lung HRCTs are
shown in Figure 2.

Among the subjects who received intravenous im-
munoglobulin treatment, the IgG level was found as 800
mg/dL and above in 57.5% (n=19), and below 800 mg/dL
in 42.5% (n=14) after treatment. Bronchiectasis was found
to be less frequent in subjects who had IgG levels of 800
mg/dL and above (n=3, 15.7%) compared with those who
had a IgG levels below 800 mg/dL (n=4, 33.3%), but this
difference was not statistically significant (p=0.42).
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Table 3. Assessment of high-resolution computed tomography of the lung and pulmonary function test findings in the
subjects with humoral immunodeficiency by diagnosis groups

CVID Hyper XLA Selective IgG Total
IgM IgA subgroup
deficiency deficiency
n % n % n % n % n % n %
Lung HRCT
Ground-glass opacity 7 304 2 40 0 0 0 0 0 0 9 16.6
Atelectasis 1 47.8 2 40 1 333 0 0 1 5 15 277
Bronchiectasis 11 47.8 3 60 1 333 0 0 0 0 15 27.7
Consolidation 2 8.6 2 40 0 0 0 0 0 0 4 74
Bronchial wall thickness 3 13 0 0 0 0 0 0 0 0 3 55
Parenchymal nodule 3 13 2 40 0 0 0 0 0 0 5 9.2
Pleural effusion 1 43 0 0 0 0 0 0 0 0 1 1.8
Tree in bud 4 17.3 0 0 0 0 0 0 0 0 4 7.4
Fibrosis 1 43 1 20 0 0 0 0 0 0 2 3.7
Emphysema 0 0 0 0 1 333 0 0 0 0 1 1.8
Hilar LAP 6 26 2 40 0 0 1 25 2 10 11 20.3
Mediastinal LAP 5 217 0 0 0 0 0 0 1 5 6 11.1
Total 23 100 5 100 3 100 4 100 19 100 54 100
Pulmonary function tests

Normal 7 31.8 2 40 1 333 3 100 15 100 28 58.3
Mild obstructive 2 9.0 0 0 0 0 0 0 0 0 2 41
Moderate obstructive 2 9.0 0 0 0 0 0 0 0 0 3 6.2
Marked obstructive 2 9.0 0 0 0 0 0 0 0 0 3 6.2
Mild restrictive 3 136 O 0 0 0 0 0 0 0 3 6.2
Moderate restrictive 2 53 1 20 0 0 0 0 0 0 2 41
Mild obstructive+restrictive 0 0 0 0 0 0 0 0 0 0 1 2.0
Moderate obstructive 4 18 2 40 1 333 0 0 0 0 6 12.5
+restrictive

Total (Number of subjects 22 100 5 100 3 100 3 100 15 100 48 100

who underwent pulmonary
function test)

Hyper IgM: Hyperimmunoglobulin M syndrome; HRCT: High-resolution computed tomography; CVID: Common variable
immunodeficiency; XLA: X-linked agammaglobulinemia; LAP: Lymphadenopathy

Five of the subjects with diffuse bronchiectasis (n=7,
46.6%) were being followed up with a diagnosis of CVID,
and two were being followed up with a diagnosis of hy-
per IgM syndrome. Three (17.6%) of the subjects who had
diffuse bronchiectasis were diagnosed as having asthma.
All these three subjects had moderate obstructive pattern
findings in PFTs (mixed in two subjects).

Among 33 subjects who received intravenous im-
munoglobulin treatment, the age at the time of diag-
nosis was significantly older in the subjects who had
bronchiectasis (14.2+8.4 years) compared with those with-
out bronchiectasis (10.1+11.4 years) (p=0.04).

The file records revealed that follow-up lung HRCT
was obtained in 11 subjects. The shortest time between
shootings was found to be four years, and the longest
time between shootings was 9 years and 6 months. It
was found that previous bronchiectasis persisted in
five of 11 patients, and bronchiectasis was newly found
in three patients. Bronchiectasis was not observed on
new lung HRCTs in three patients who did not have
bronchiectasis previously. It was observed that atelecta-
sis persisted in three of six subjects who had atelectasis
and regressed in three. Development of new atelectasis
areas was observed in two patients. Ground-glass opac-
ity persisted in two of four patients with ground-glass
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Figure 2. Appearances of the findings on high-resolution
computed tomography of the lung. (a) Cystic
bronchiectasis. (b) Bronchiectasis and atelectasis.
(c) Ground-glass opacity. (d) Parenchymal nodule

opacity and regressed in two. New ground-glass areas
were observed in four patients. ‘Tree-in-bud’ appear-
ance regressed in two patients who had this finding and
new ‘Tree-in-bud’ appearance developed in one patient.
Among two patients who had nodular findings in the
lung, these findings persisted in one and new nodular
findings were found in five patients who did not have
nodular appearance previously.

Pulmonary function test

PFTs were found to be within the normal limits in 58.3%
of the subjects (n=28). SFTs were found to be normal in all
patients who had a diagnosis of selective IgA deficiency
and IgG subgroup deficiency. The most common pathol-
ogy observed in pulmonary function tests was association
of moderate obstructive and moderate restrictive pattern
(n=6, 12.5%). Assessments of 48 subjects who underwent
pulmonary function test are shown in Table 3.

Karali et al. Pulmonary findings in patients with humoral immunodeficiency

PFTs revealed a significant reduction in the FEV1, FVC,
and FEF 25-75 values in subjects who had common vari-
able immunodeficiency compared with the subjects who
had IgG subgroup deficiency (p=0.001, p=0.01, p=0.01)
(Table 4). All measurements in PFTs were found to be
lower in subjects who had X-linked agammaglobulinemia
compared with subjects who had CVID and hyper IgM
syndrome, but statistical analysis could not be performed
because the number of subjects was low.

The FEV1, FEVI/FVC, and FEF 25-75 values were lower
in subjects who had bronchiectasis compared with those
without bronchiectasis, though the difference was not
statistically significant (p>0.05). The FEF 25-75% value was
found to be lower in subjects who had diffuse bronchiec-
tasis as compared with those without diffuse bronchiecta-
sis (p=0.01). No significant difference was found between
the two groups in terms of other PFT measurements.
PFT findings showed no significant difference between
the subjects who did and did not have atelectasis on lung
HRCT (p>0.05).

No correlation was found between PFTs and lung
pathologies in five subjects who had parenchymal nod-
ules (three CVID, two Hyper IgM). PFTs were found as
normal in two of these subjects. Marked obstructive pat-
tern was observed in one subject who had abnormal PFTs
and parenchymal nodules, and a moderate obstructive
pattern and mixed pattern were found in the other two
patients, respectively.

Discussion

Although immunoglobulin treatment reduces the risk of
development of chronic pulmonary disease by reducing
the frequency of infection in humoral immune deficien-
cies, pulmonary problems are an important cause of mor-
bidity in these cases (1, 14).

Chronic cough is an important marker for diseases such
as chronic bronchitis, bronchiectasis, and sinusitis (15). In

Table 4. Distribution of the test findings by diagnoses in the subjects in whom pulmonary function tests could be performed

CVID n=25 1gG subgroup deficiencies n=19 ¢}
FEV 1 median (min.—max.) 74.5 (19-124) 99 (74-122) 0.001
FVC median (min.—max.) 73.5 (48-127) 90 (63-125) 0.01
FEV 1/FVC median (min.—max.) 84.5 (30-117) 86 (84-111) 0.15
VC median (min.—max.) 74.5 (42-134) 88 (66-113) 0.06
FEF 25-75 median (min.—max.) 79 (5-140) 104 (83-175) 0.01

FEF 25-75: Forced expiratory flow at 25-75% of forced vital capacity; FEV1: Forced expiratory volume in 1 second; FVC: Forced vital

capacity; Hyper IgM: Hyperimmunoglobulin M syndrome; VC: Vital capacity; CVID: Common variable immunodeficiency; XLA:

X-linked agammaglobulinemia; Test: Mann-Whitney U test
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our study, the most common respiratory symptom in our
cases was found to be chronic cough (83.9%, n=47). In dif-
ferent studies, the frequency of cough has been reported
to range between 30% and 40% (16-18).

The defect that occurs in mucosal immunity facilitates
inhaled allergen sensitivity, bronchial hyperreactivity,
and thus development of asthma (19). The pathogenesis
of asthma in patients with common variable immunod-
eficiency is still not clear; intrinsic asthma (non-atopic) is
observed mostly (20). In different studies, the frequency
of asthma has been reported to range between 9% and
15% in patients with CVID (15, 21-23). In our study, the
percentage of general asthma was found as 24% and the
percentage of atopic asthma was found as 4% in cases
of CVID. Elevated total IgE was found too with a rate
of 19.6% in the whole group, and with a rate of 37.5% in
subjects with asthma. Elevated specific IgE was found in
31.6% of the subjects with asthma.

In IgG subgroup deficiency, respiratory tract infections oc-
cur frequently as a result of insufficient immune response
against infectious agents. In two studies conducted with
children, an association of IgG subgroup deficiency with
asthma was reported with a rate of 7% and with a rate of
34% (24, 25). Asthma was observed with a rate of 31.5%
in our subjects who had IgG subgroup deficiency. In our
study, IgG3 deficiency was found in 50% of the subjects
who had asthma and IgG subgroup deficiency. Thus, the
most common subgroup deficiency was found as IgG3
deficiency in children with severe asthma in the study
conducted by de Moraes Lui et al. (26).

Increased serum IgG levels were shown to have a healing
effect in terms of lung involvement in patients with hu-
moral immunodeficiency (27). In our study, the percent-
age of bronchiectasis was found lower in patients who
had an IgG threshold level above 800 mg/dL, in accor-
dance with the literature, though the difference was not
statistically significant. This was thought to be associated
with the low number of patients.

Bronchiectasis is irreversible dilatation of the airways
that develops as a result of inflammatory destruction. The
best method to make a diagnosis of bronchiectasis is lung
HRCT (28, 29). In many previous studies, the frequency of
bronchiectasis has been reported to range between 38.1%
and 71% in patients with CVID (28, 30-33). In two stud-
ies conducted in our country, the rates of bronchiectasis
were reported as 41.6% and 68%, respectively, in patients
with CVID (8, 9). In our study, the frequency of bronchiec-
tasis was found as 27.7% in all subjects, whereas this rate
was 47.8% in subjects with CVID, similar to the literature.
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Bronchiectasis was found with a rate of 33.3% in patients
with a diagnosis of X-linked agammaglobulinemia and
with a rate of 60% in patients hyper IgM syndrome.

In patients with humoral immunodeficiency, bronchiec-
tasis is observed most commonly in the middle and lower
lobes (29, 30, 34). In different studies, different areas of
involvement including the upper lobes, right middle lobe,
and lower lobes, have been reported (29, 30, 35). In our
study, bronchiectasis was observed more frequently in
the lower lobes (57.5%) in accordance with the literature
[especially in the right lower lobe (18.5%)].

In primary immunodeficiencies, respiratory findings oc-
cur at the age of 3-5 years in 20% of children. Therefore,
permanent lung injury might have already developed
when the diagnosis was made at advanced ages in these
subjects (36). In addition, positive effects of early diagno-
sis of immunodeficiency and early initiation of treatment
in terms of protecting lung parenchyma have been shown
in various studies (30, 37, 38). In this study, the age at the
time of diagnosis was found to be significantly higher in
subjects with bronchiectasis compared with those with-
out bronchiectasis.

In patients with common variable immunodeficiency,
granulomas observed in the lung and other organs were
thought to occur as a result of an inflammatory process
(39). The incidence of granuloma in patients with CVID
was reported as 5.4-10% by Mechanic et al. (40) and 50%
by Park et al. (41). In our study, parenchymal nodules were
found in 8.9% (n=5) of all subjects [three patients with
CVID (12%) and two patients with hyper IgM syndrome
(40%)). All nodules were smaller than 5 mm and showed
irregular distribution.

Lymphocytic interstitial pneumonia is a common finding
in lymphoproliferative diseases and characterized by dif-
fuse interstitial accumulation in plasma cells. Radiologic
findings of the disease are variable, ranging from inter-
stitial infiltrations to perihilar involvement, and from
parenchymal nodules to patchy infiltration and ground-
glass appearance (42). In patients with common variable
immunodeficiency, lymphocytic interstitial pneumonia is
characterized by diffuse or multifocal reactive lymphoid
infiltrations, especially in the alveolar interstitium (43—45).
These appearances are mostly nonspecific and cannot be
differentiated from opportunistic infections. In our study,
interstitial fibrosis was found in two patients with hyper
IgM syndrome and in one subject with CVID.

Early interstitial ground-glass opacity showing airway in-
volvement represents incomplete filling of the parenchy-
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mal interstitium or alveoli. Early recognition of this finding,
which is generally observed in interstitial pneumonia, is im-
portant, because it shows active or treatable disease phases
(46). Ground-glass appearance was found with a rate of 10%
on lung HRCTs by Boloursaz et al. (47) and 42% by Obregon
et al. (34) in patients with CVID. In our study, ground-glass
opacity on lung HRCT was found with a rate of 16.6% (n=9)
in the entire study population (30% in patients with CVID
and 40% in patients with hyper IgM syndrome).

Although ‘tree in bud,” which is a term used for dilated
centrilobular bronchioles that are filled with fluid on
lung HRCT, is generally a marker of infection, it may also
be observed when the bronchioles are obstructed with
mucus plaque in patients with pulmonary tuberculosis,
bronchiectasis, and asthma (48, 49). ‘Tree-in-bud’ ap-
pearance was found in only four patients who had CVID
(17.3%) in our study group, and all these patients had
bronchiectasis additionally.

In patients with common variable immunodeficiency, re-
strictive lung disease may develop secondary to progres-
sion of primary or obstructive diseases (21). Watts et al.
(50) found restrictive pattern on PFTs in 40% of subjects
with CVID. Kainulainen et al. (28) reported that restrictive
pattern on PFT most commonly developed secondary
to pulmonary fibrosis. Restrictive pattern alone was ob-
served in five of our subjects who had common variable
immunodeficiency, and association of restrictive pat-
tern and obstructive pattern was found in four subjects.
Restrictive pattern on PFT in the absence of any pathol-
ogy on lung HRCT is a clue for interstitial lung diseases
(21). In our study, restrictive pattern was found in 12% of
the subjects who had CVID despite normal lung CT find-
ings, and association of restrictive and obstructive pattern
was found in one subject with hyper IgM syndrome.

Although lung radiography is used in the initial assess-
ment and follow-up of patients with immunodeficiency
with respiratory problems, patients with chronic symp-
toms should be evaluated using CT. Hence, bronchiecta-
sis was found on 3.7% of lung radiographs in our study,
whereas this percentage was 27.7% in patients who were
assessed with HRCT. Again, parenchymal nodules were
found with a rate of 9.2% on HRCT, whereas no parenchy-
mal nodules were detected in lung radiography. Although
it is thought that HRCT should be obtained with certain
intervals in patients with common variable immunodefi-
ciency, there is no consensus on the issue in the literature
of when to obtain the initial HRCT and what the inter-
vals should be. In addition, the effect of radiation on the
development of cancer should also be kept in mind in
patients with immunodeficiency.
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The limitations of our study included the study’s ret-
rospective design, its low number of patients, and the
fact that atopy was detected only through specific IgE
levels.

In conclusion, assessment of lung findings in patients
with humoral immunodeficiency and planning treat-
ment accordingly, are very important in terms of progno-
sis. Patients with immunodeficiency should be evaluated
with certain intervals in terms of parenchymal diseases.
Assessment by lung HRCT and PFT may be needed even
if lung radiography is normal.
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