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Abstract
Background/objectives: The common variable immunodeficiency (CVID) is known as the most 
prevalent symptomatic primary immune deficiency (PID) diseases, which is characterized by lower 
antibody serum levels as well as several infectious and noninfectious manifestations. In this regard, 
Bronchiectasis is considered as a common respiratory complication and a vital challenge in CVID 
cases. This study aimed to evaluate the prevalence of bronchiectasis and investigate its association 
with other manifestations in CVID patients. 
Methods: A total of 297 patients diagnosed with CVID according to the relevant criteria were in-
cluded in the current study. The query was performed to collect the participants’ demographic data, 
clinical manifestations, and laboratory findings. The analysis was performed between the two groups 
of the study including CVID patients with bronchiectasis and those without it. 
Results: Overall, the prevalence rate of bronchiectasis was calculated to be 28.3%. Also, CVID pa-
tients with bronchiectasis had significant higher prevalence rates of respiratory manifestations, recur-
rent infections, otitis, clubbing, lymphoproliferative diseases, urinary tract infections, gastrointestinal 
diseases, dermatologic infections, allergy, and autoimmunity compared to the group including the 
patients without bronchiectasis. Notably, no significant differences were observed in antibodies se-
rum levels between the patients with and without bronchiectasis. Moreover, CD19+ lymphocytes and 
CD8+ lymphocytes had significantly lower and higher percentages in CVID patients with bronchiec-
tasis compared to those without it, respectively. 
Conclusion: The higher prevalence of bronchiectasis in CVID patients might be correlated with 
some other severe respiratory and off-respiratory clinical complications. Therefore, these manifesta-
tions should be precisely managed to impede a serious condition of bronchiectasis in CVID patients.
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Introduction
Common variable immunodeficiency (CVID) is 
a heterogeneous group of primary immune defi-
ciency (PID) diseases, which is characterized by 
diminished IgG, IgA, and/or IgM serum levels as 
well as poor antibody responses to both protein 
and polysaccharide antigens (1). Clinically, this 
disease is recognized as the most frequent PID 
with a prevalence of 1:50,000–1:20,000. Also, 
most of the patients diagnosed with CVID are in 
age range of 25 to 45 years old. It is noteworthy 
that men and women were shown to be equally 
affected (2). Defect in B cell differentiation  is 
a crucial issue in these patients, as mutation in 
genes has been recognized to be associated with 
activation, proliferation, and differentiation of  B 
cells in them (3). However, many underlying de-
fects are undetected yet. 

CVID Patients manifest various clinical manifes-
tations such as recurrent infections, enteropathy, 
autoimmunity, interstitial lung disease, lymphop-
roliferation, malignancy, and allergic diseases (4). 
Among different clinical manifestations of CVID 
patients, respiratory tract complications (espe-
cially refractory sinusitis, otitis media, bronchitis, 
pneumonia, and bronchiectasis) are considered as 
the most frequent ones. In addition, Streptococcus 
pneumoniae and Haemophilus influenza are the 
most common bacterial pathogens affecting the re-
spiratory tract in these patients (5). 

Delay in diagnosis and following that, a poor 
management of respiratory disorders would lead to 
the presentation of irreversible pulmonary compli-
cations including bronchiectasis. In this regard, it 
has been indicated that only some of the affected 
CVID patients present bronchiectasis (6). More-
over, it has been demonstrated that the majority of 
CVID patients are suffering from at least l obvious 
bacterial lower respiratory tract infections (RTI) and 
bronchiectasis (7, 8). Bronchiectasis is determined 
as a chronic airway disease presented by atypical 
bronchial and bronchiolar dilatation (9, 10). Bron-
chiectasis destroys the airways and the parenchyma 

of lungs by means of the frequent infections and in-
flammation, which are known as the reasons of a 
reduction in the lungs’ function (10, 11).

In the present study, we aimed to evaluate bron-
chiectasis in patients with CVID as well as inves-
tigating different demographic data, clinical man-
ifestations, and immunological characteristics in 
patients with and without bronchiectasis.

 Materials and methods
Study population
A total of 297 patients who were referred to 
Children’s Medical Center (Pediatrics Center 
of Excellence affiliated to Tehran University of 
Medical Sciences, Tehran, Iran) were included in 
the present study. CVID patients were diagnosed 
based on the updated ESD/PAGID criteria in-
cluding considerably reduced IgG levels (at least 
2 SD under the mean of the patients’ age), a con-
siderable reduction in IgM and or IgA levels, lack 
of isohemagglutinins and/or inadequate response 
to vaccines, excluding other hypogammaglob-
ulinemia in those individuals with age >4 years 
old, and no evidence of any significant T-cell de-
ficiency. Written informed consents were also ob-
tained from all the participants included.
Methods
A query was perfomed to collect the following data: 
(i) demographic data such as the onset age, the di-
agnosis age, delay in diagnosis, and consanguini-
ty; (ii) clinical presentations including pulmonary 
infections, gastrointestinal complications, allergy, 
enteropathy, lymphoproliferative disorder, presence 
of autoimmune diseases, and malignancy; and (iii) 
lab findings such as IgG, IgM, and IgA serum con-
centrations, complete blood count (CBC) , differen-
tiation, and lymphocyte subsets evaluations. There-
after, demographic features, clinical manifestations, 
and laboratory data were compared in the two 
groups of this study as folllows: (i) CVID-affected 
patients with bronchiectasis and (ii) those without 
bronchiectasis. A clinical immunologist supervised 
the entire diagnosis method. 
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Statistical analysis 
The obtained data were analyzed using SPSS 16.0 
software (Chicago, USA). By the use of Kolmogor-
ov---Smirnov and Shapiro---Wilk tests, we estimat-
ed whether data were parametric or nonparametric 
values. Quantitative variables were also analyzed by 
Mann-Whitney U and Kruskal- Wallis H tests. The 
statistical significance level was considered as P < .05.  

Results
Characteristics of Patients
297 CVID patients (128 men and 169 women) 
with a median age of 24 years old were included 
in this study.  The median current age and onset 
of the participants were  24 and 108 months, re-
spectively. Also, the consanguinity was noted in 
162 CVID patients (54.7%). Accordingly, other 
demographic data are provided in Table 1.
Among the patients with bronchiectasis includ-
ed in this study, 47 (56%) cases were men and 37 
(44%) subjects were women (p = 0.836). The anal-
ysis revealed that the median age of the patients 
at the onset of diagnosis was 156 months for the 
patients with bronchiectasis and 90 months for the 
patients without bronchiectasis, and this difference 
was statistically significant (p = 0.000). out of the 
included patiens, 42 patients with consanguinity 
showed bronchiectsis. Moreover, 32 subjects out of 

all CVID patients were recognized to have a family 
history, and among them, 9 cases were diagnosed 
with bronchiectasis, and 23 cases had no bronchi-
ectasis (p = 0.371). Also, the patients included in 
the present study were followed-up for a median 
duration of 13 months. During the period of the 
investigation, out of all CVID-detected patients 56 
cases died in which 15 cases were identified to have 
bronchiectasis. Table 1 illustrates the epitome of 
the demographic data of all CVID patients.

Clinical Manifestations
Overall, CVID-affected patients represented sever-
al clinical manifestations. The major proportion of 
these presented clinical manifestations was found to 
be related to respiratory tract disorders. Correspond-
ingly, 76 cases (28.3%) were shown to have upper re-
spiratory tract (URT) infections and 72 cases (26.8%) 
showed lower respiratory tract (LRT) infection. In 
addition, Diarrhea (n = 54), non-respiratory infec-
tions (n = 39), fever (n = 9), failure to thrive (FTT) (n 
= 8), organomegaly (n = 5), arthritis (n = 3), and auto-
immunity (n = 3) were the other manifestations. Our 
survey showed that 84 patients (28.3%) manifested 
bronchiectasis, while 213 cases (71.7%) had no bron-
chiectasis. Notably, 59.3% of the patients included in 
this study simultaneously presented bronchiectasis 
and respiratory tract disorders. 

Table 1. Demographic data of the CVID patients with and without bronchiectasis

Parameters Total patients Bronchiectasis + Bronchiectasis - p-value
Age at the study time, m (IQR) 288 (180-384) 330 (252-444) 258 (168-360) 0.000
Age at the diagnosis time , m (IQR) 108 (36-234) 156 (96-315) 90 (24-204) 0.000
Delay diagnosis, m (IQR) 48 (12-107) 84 (32-142) 36 (12-84) 0.000
Course of disease, m (IQR) 192 (60-288) 252 (168-333) 144 (21-262) 0.000
Follow-up, m (IQR) 13 (6-18) 16 (7-19) 9.2 (1.7-13.7)
Gender, N (%)
Male 169 (56.9%) 47 (56%) 122 (57.3%)
Female 128 (43.1%) 37 (44%) 91 (52.7%)
Consanguinity, N (%) 162 (54.7%) 42 (50.6%) 120 (56.3%) 0.373
Family history, N (%) 32 (16.2%) 9 (13%) 23 (18%) 0.371
Mortality status, N (%) 0.318
Alive 202 (68%) 54 (64.3%) 148 (69.5%)
Dead 56 (18.9%) 15 (17.9%) 41 (19.2%)
Unknown 39 (13.1%) 15 24

Note. For quantities data, the median is shown [with IQR, 25th, and 75th percentiles]. N, Count. *p-value <0.05 has been 
considered as statistically significant.
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During the follow-up period, several clinical 
manifestations such as RTI (95.2%), gastroin-
testinal disorders (86.6%), recurrent infections 
(73.8%), pneumonia (84.5%), dermatologic infec-
tions (78.4%), and sinusitis (73.8%) were recorded 
from the CVID patients with bronchiectasis. Out 
of 247 patients with RTI, 80 cases were diagnosed 
with bronchiectasis. Also, out of 174 patients with 

recurrent infections, 62 cases had bronchiectasis 
compared with 112 subjects who had not bron-
chiectasis (p = 0.001). Similarly, among 206 cases 
who showed pneumonia, 135 had not bronchiecta-
sis while 71 others manifested bronchiectasis (p = 
0.001). Accordingly, these data reveal that the rates 
of respiratory disorders were significantly higher 
in the patients with bronchiectasis compared to the 

Table 2. Clinical manifestations and organ involvement of the CVID patients with and without bronchiectasis

Parameters Total patients Bronchiectasis + Bronchiectasis - p-value
Recurrent infections, N (%) 174 (58.6%) 62 (73.8%) 112 (52.6%) 0.001
Otitis, N (%) 143 (48.1%) 52 (61.9%) 91 (42.7%) 0.003
Pneumonia, N (%) 206 (69.4%) 71 (84.5%) 135 (63.4%) 0.000
Sinusitis, N (%) 148 (49.8%) 62 (73.8%) 86 (40.4%) 0.000
Bronchiectasis, N (%) 84 (28.3%) - -
Clubbing, N (%) 70 (23.6%) 39 (46.4%) 31 (14.6%) 0.000
Autoimmunity, N (%) 79 (26.6%) 32 (38.1%) 47 (22.1%) 0.005
LPD, N (%) 81 (27.3%) 36 (42.9%) 45 (21.1%) 0.000
Oral ulcer, N (%) 45 (15.2%) 10 (12%) 35 (16.4%) 0.345
Chronic diarrhea, N (%) 116 (39.1%) 48 (57.1%) 68 (31.9%) 0.000
Allergy, N (%) 63 (21.2%) 27 (32.1%) 36 (16.9%) 0.004
Malignancy, N (%) 14 (4.7%) 3 (3.65%) 11 (5.2%) 0.560
FTT, N (%) 71 (23.9%) 33 (39.3%) 38 (17.8%) 0.000
Conjunctivitis, N (%) 40 (13.5%) 22 (26.2%) 18 (8.5%) 0.000
Tooth decay, N (%) 10 (3.4%) 4 (4.8%) 6 (2.8%) 0.403
Candidiasis, N (%) 49 (16.5%) 10 (11.9%) 39 (18.3%) 0.180
Meningitis, N (%) 8 (2.7%) 3 (3.6%) 5 (2.4%) 0.566
Respiratory tract infections, N (%) 247 (83.2%) 80 (95.2%) 167 (78.4%) 0.000
Eyes disorders, N (%) 13 (14.4%) 9 (39.1%) 4 (6%) 0.000
Urinary tract infections, N (%) 47 (39.5%) 20 (60.6%) 27 (31.4%) 0.004
Heart problems, N (%) 31 (27.7%) 11 (36.7%) 20 (24.4%) 0.198
Hematological diseases, N (%) 67 (50.8%) 22 (59.5%) 45 (47.4%) 0.212
Anemia, N (%) 47 (15.8%) 15 (17.9%) 32 (15%) 0.500
Neutropenia, N (%) 17 (17.9%) 6 (25%) 11 (15.5%) 0.294
Thrombocytopenia, N (%) 25 (25.3%) 9 (34.6%) 16 (21.9%) 0.201
Leukopenia, N (%) 12 (14.1%) 5 (21.7%) 7 (11.3%) 0.219
Pancytopenia, N (%) 18 (20.5%) 4 (19%) 14 (20.9%) 0.855
Gastrointestinal diseases, N (%) 212 (75.5%) 71 (86.6%) 141 (70.5%) 0.005
Rheumatoid, N (%) 62 (45.3%) 26 (63.4%) 36 (37.5%) 0.005
Musculoskeletal disorders, N (%) 23 (21.3%) 9 (33.3%) 14 (17.3%) 0.078
Neurological disorders, N (%) 67 (47.5%) 23 (60.5%) 44 (42.7%) 0.060
Dermatologic infections, N (%) 112(64%) 40 (78.4%) 72 (58.1%) 0.011
Endocrine disorders, N (%) 25 (9.6%) 9 (11.5%) 16 (8.7%) 0.482
Multiple sites, N (%) 243(87.7%) 79 (100%) 164 (82.8%) 0.000

Abbreviations: LPD: Lymphoproliferative disorder; FTT: Failure to thrive. Note. For quantities data, the median is shown 
[with IQR, 25th, and 75th percentiles]. N, Count. *p-value <0.05 has been considered as statistically significant.
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patients who had not bronchiectasis. Regarding the 
other clinical manifestations of the participants of 
this study, otitis (p = 0.003), sinusitis (p = 0.000), 
clubbing (p = 0.000), autoimmunity (p = 0.005), 
lymphoproliferative disorders (p = 0.000), chronic 
diarrhea (p = 0.000), allergy (p = 0.004), FTT (p = 
0.000), conjunctivitis (p = 0.000), eyes problems (p 
= 0.000), urinary tract infections (p = 0.004), Gas-
trointestinal diseases (p = 0.005), rheumatoid (p 
= 0.005), dermatologic infections (p = 0.011), and 
multiple sites disorders (p = 0.000) were significant 
between the two groups including the patients with 
and without bronchiectasis. The details of these 
clinical manifestations are categorized in Table 2. 
Immunological Findings
The analysis showed that the patients with bronchi-
ectasis had a significantly lower frequency of lym-
phocytes compared to those patients without bron-
chiectasis (29% vs. 38 %; p = 0.000). However, the 
frequency of neutrophils was significantly higher in 
the group of the patients with bronchiectasis in com-
parison with another group (65 vs. 52 %; p = 0.000). 

Immunological assay of lymphocytes demonstrat-
ed that CD3+ cells were not expressed significant-
ly in the patients with bronchiectasis compared to 
the patients without bronchiectasis (p = 0.075 and 
0.591, respectively). In contrast, the expression of 
CD8+ cells was significantly higher in the group of 
the patients with bronchiectasis compared to the 
other group (p = 0.000). However, other investigat-
ed lymphocytes including CD4+, CD56+, CD16+, 
CD19+, and CD20+ cells had an equal median of 
percentage in both groups. Among them, only the 
difference in the median of CD19+ cells was signif-
icant (p = 0.009). In the investigation of the serum 
levels of antibodies, it was demonstrated that IgG 
and IgE had lower medians of serum levels in the 
patients with bronchiectasis compared to the pa-
tients without bronchiectasis (p = 0.488 and 0.108, 
respectively). Also, the median serum levels of IgA 
were identical between the two studied groups (p = 
0.726). In contrast, IgM exhibited a slightly higher 
median of serum levels in the patients with bron-
chiectasis compared to the other group (p = 0.338). 

Table 3. Laboratory data of the CVID patients with and without bronchiectasis

Parameters Total patients (n = 297) Bronchiectasis + Bronchiectasis - p-value
WBC, cell/µl (IQR) 7900 (5510-11000) 8300 (5645-11875) 7855 (5400-10475) 0.399
Lymphocyte, % of total 
WBC (IQR)

35 (24-50) 29 (20-37) 38 (27-52) 0.000

Neutrophils, % of total 
WBC (IQR)

55 (41-67) 65 (54-72) 52 (36-63) 0.000

Platelet, cell/µl (IQR) 232500 (118250-321750) 186000 (82000-328000) 240000 (137000-318000) 0.143
Hb, g/dl (IQR) 12 (11-13) 12 (11-13) 12 (11-13) 0.549
CD3, % of lymphocytes 74 (63-83) 76.9 (66.5-84) 73 (61.7-82) 0.075
CD4, % of lymphocytes 32 (23-42) 30.2 (19.7-39.2) 35 (23-42) 0.059
CD8, % of lymphocytes 35 (25-50) 45 (31-57) 34 (23-45) 0.000
CD56, % of lymphocytes 6 (3-9) 6 (5-9) 6 (3-10) 0.516
CD16, % of lymphocytes 7 (5-11) 7 (5-10) 7 (5-12) 0.734
CD1656, % of lymphocytes 5 (3-7) 5.5 (3.7-8.2) 5 (2.7-7.2) 0.591
CD19, % of lymphocytes 9 (4-17) 6.5 (3.2-12.7) 11 (4-20) 0.009
CD20, % of lymphocytes 11 (4-20) 10 (3-15) 11 (5-22) 0.115
IgG, mg/dl (IQR) 226 (77-470) 197 (77-499) 233 (74-470) 0.488
IgA, mg/dl (IQR) 19 (7-47) 19 (7-47) 19 (6-47) 0.726
IgM, mg/dl (IQR) 28 (13-58) 32 (14-68) 26 (13-52) 0.338
IgE, mg/dl (IQR) 1 (0-5) 1 (0-3) 1.7 (0.6-5) 0.108

Abbreviations: WBC: white blood cells; Hb: Hemoglobin; Ig: Immunoglobulins; CD: Cluster of Differentiation; y: year. 
Note. For quantities data, the median is shown [with IQR, 25th, and 75th percentiles]. N, Count. *p-value <0.05 has been 
considered as statistically significant.
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Discussion
Previous studies have indicated that the onset of 
CVID symptoms could occur at any age from the 
childhood to the adulthood (8). Our results showed 
that the patients diagnosed with CVID with a medi-
an of 108 months, the onset was significantly high-
er in the patients with bronchiectasis compared to 
the patients without it. Also, we have exhibited that 
the median delay diagnosis was significantly high-
er in the patients with bronchiectasis compared to 
the other group. This diagnostic delay, which was 
previously reported in some studies, was more than 
5 years in the developed countries (12). In a study 
on CVID and bronchiectasis, despite a higher me-
dian of ages at the time of diagnosis for the CVID 
patients who showed bronchiectasis, no significant 
difference was observed between the patients with 
and without bronchiectasis (13). In contrast to our 
findings, it was shown that no significant difference 
was presented for the median delay in diagnosis be-
tween the two studied groups (13). However, an-
other study exhibited a significantly higher median 
of age at the time of diagnosis for the patients with 
bronchiectasis compared to those patients without 
bronchiectasis. They have also shown a significant-
ly higher median of delay in diagnosis in the pa-
tients who had bronchiectasis (14).

Chronic respiratory manifestations are the most 
common CVID clinical features (between 30% and 
60%) among the affected patients (15-17). It has 
been demonstrated that bronchiectasis is the most 
frequent cause of mortality and morbidity among 
CVID patients. Interestingly, the prevalence of 
bronchiectasis remarkably varied from 11.2% to 
90% in the vast cohort studies (15). However, it has 
been reported that bronchiectasis might be progres-
sive, which could be considered as the reason of 
mortality and morbidity in patients with CVID (13). 
In the current study, bronchiectasis was documented 
in 28.3% of the total CVID patients. In this regard, 
bronchiectasis has been hightly presented in ourin 
CVID cases (6, 18), which indicate that these pa-
tients  need to receive more dosages of intravenous 

immunoglobulin (IVIG) compared to those CVID 
patients without bronchiectasis. The increased 
dose would consequently lead to the augmenta-
tion of  the transportability of respiratory mucus 
and decrease the inflammation of the airways (18). 
Nevertheless, a cohort study conducted on CVID 
patients revealed that bronchiectasis has no rela-
tionship with the cause of the patient’s death (14). 
In this study, consistent with previous studies, we 
indicated that respiratory complications (especially 
pneumonia) are the most frequent clinical manifes-
tations (5). Similarly, another study reported that 
73% of CVID patients exhibited pneumonia, which 
is similar to the current study result (19).  Similar 
to our findings, Ramzi et al. in their study demon-
strated that CVID patients have prevalence rates of 
60.3% and 41.9% for pneumonia and sinusitis, re-
spectively (13). However, Hampson et al. reported 
that  interstitial lung diseases (ILD) can be known 
as an immune-mediated manifestation and the main 
reason for lung function decline, rather than recur-
rent infections and bronchiectasis in CVID-affected 
patients (20). ILD affect almost 10-20% of CVID 
cases; however, this rate might be higher (21, 22). 

Further investigations on the clinical features of 
the present study have demonstrated that RTI, pneu-
monia, and sinusitis had a significantly higher prev-
alence rate in the CVID patients with bronchiectasis 
compared with the subjects without bronchiectasis. 
This is in line with another study on CVID cases in 
which the prevalence rates of pneumonia and RTI 
were significantly higher in CVID-affected patients 
who had bronchiectasis in comparison with those 
without it. Besides, the prevalence of sinusitis was 
remarkably higher in patients with bronchiectasis 
compared to those patients without bronchiecta-
sis  (13). Interestingly, it was reported that CVID 
patients with bronchiectasis could also have no his-
tory of pneumonia diagnosis, which may be due 
to subclinical immune dysregulation and intense 
inflammation (23). 

Recurrenct infections along with autoimmune and/
or inflammatory manifestations are recognized as 
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the two main phenotypes of CVID clinical features  
(2, 16). The current study represented that gastroin-
testinal diseases, dermatologic infections, and recur-
rent infections are the most common non-respiratory 
complications associated with CVID. Our analysis 
performed on CVID patients revealed that the fre-
quencies of gastrointestinal diseases, dermatologic 
infections, and recurrent infections were significantly 
higher in the patients with bronchiectasis compared 
with those without it. Similarly, we demonstrated 
that CVID patients with bronchiectasis have signifi-
cantly higher frequencies of otitis, chronic diarrhea, 
conjunctivitis, FTT, and clubbing compared to the 
patients without bronchiectasis. Accordingly, this is 
in line with the other study on CVID cases in which 
the prevalence of otitis was significantly higher in 
patients who had bronchiectasis (13). In contrast, 
although  FTT and clubbing had higher prevalence 
rates in patients with bronchiectasis, these rates were 
not significant (13). Similarly, the prevalence rates 
of tooth decay, candidiasis, and meningitis were 
not significant, despite the increased rates of them 
in patients with bronchiectasis in the present study. 
Further analysis demonstrated that hematological 
diseases (50.8%), neurological disorders (47.5%), 
and rheumatoid (45.3%) had also high prevalence in 
CVID patients. We have also reported that the prev-
alence rates of autoimmunity, lymphoproliferative 
disorders, allergy, and rheumatoid were significantly 
higher in the patients with bronchiectasis compared 
those patients who had not bronchiectasis. It was 
exhibited that CVID patients are more susceptible 
to the developed malignancies and cancers (24). A 
recent study conducted on CVID showed that the 
prevalence of rheumatologic complications, autoim-
munity, lymphadenopathy, malignancy, and asthma 
or allergy were not different significantly between 
the CVID patients with or without bronchiectasis 
(13). However, autoimmunity was shown to be a 
major manifestation with a high prevalence rate in 
CVID cases (19). 

As discussed earlier, the characterization of CVID 
was studies by investigating the serum levels of anti-

bodies and the frequencies of lymphocytes, especially 
B cells. We have also demonstrated that the frequen-
cy of lymphocytes was significantly lower in the pa-
tients with bronchiectasis compared with the cases 
without it. However, neutrophils had a significantly 
higher frequency in the patients with bronchiectasis 
compaered with the cases without it. Correspondingly, 
this revealed a lymphopenia profile in CVID patients 
with bronchiectasis. in contrast, in a study on CVID 
it was shown that lymphocyte had a higher median 
in patients with bronchiectasis compared to patients 
without it (13). In agreement with our results, another 
study demonstrated that lymphocytes had a signifi-
cantly lower frequency in patients with bronchiectasis 
compared with patients without it. On the other hand, 
they have shown that neutrophils had a significantly 
higher frequency in patients with bronchiectasis com-
pared with those without it (14).Our findings have 
demonstrated that CD19+ lymphocytes had a signifi-
cant lower proportion in the patients with bronchiecta-
sis compared to those without it.  Moreover, previous 
studies have indicated that patients with CVID who 
had bronchiectasis have a low frequency of B cells as 
well as low levels of IgG (25-27).

Furthermore, the possible association between 
CVID and bronchiectasis might be due to lower 
baseline IgG levels (28). A recent study performed 
on CVID cases showed that IgG had slightly lower 
serum levels in patients with bronchiectasis com-
pared to patients without bronchiectasis (14). In 
contrast, a study indicated higher serum levels of 
IgG in CVID patients with bronchiectasis in com-
parison with those without it. This conflicting result 
might be due to the low sample size of the study and 
more IVIG therapies in patients with bronchiectasis 
compared with patients without bronchiectasis (13). 
In major cases of CVID, both IgG and IgA levels 
were shown to be either absent or dysfunctional 
(29). In fact, IgA plays an imperative role in the im-
munity of airway.  Similarly, CVID patients with 
extremly low IgA levels had higher rates of severe 
respiratory infections compared with patients with 
higher IgA levels (12, 30). 
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Coclusion
The current study demonstrated that bronchiec-
tasis is a common serious manifestation in CVID 
patients. Moreover, the prevalence rates of other 
chronic respiratory complications, infections, and 
autoimmunity disorders were remarkably higher 
in patients with bronchiectasis. Given that bron-
chiectasis could be considered as a major cause 
for higher  morbidity and mortality in CVID pa-
tients, having appropriate awareness and early di-
agnosis are vital for improving the management 
and high quality of life for CVID patients.

Conflicts of interest 
The author declare that he have no conflicts of 
interest.

Aknowledgment
This research received no grant from any finan-
cial organizations or funding agency related to 
the public, commercial or not-for-profit sectors. 
Also, there is no Financial & competing interest 
disclosure.

References
1. Knight AK, Cunningham-Rundles C. Inflam-

matory and autoimmune complications of 
common variable immune deficiency. Autoim-
mun Rev. 2006;5(2):156-9.

2. Smith T, Cunningham-Rundles C. Primary 
B-cell immunodeficiencies. Hum Immunol. 
2019;80(6):351-62.

3. Ahn S, Cunningham-Rundles C. Role of B 
cells in common variable immune deficiency. 
Expert Rev Clin Immunol. 2009;5(5):557-64.

4. Yazdani R, Habibi S, Sharifi L, Azizi G, Abol-
hassani H, Olbrich P, et al. Common Variable 
Immunodeficiency: Epidemiology, Pathogene-
sis, Clinical Manifestations, Diagnosis, Classi-
fication, and Management. J Investig Allergol 
Clin Immunol. 2020;30(1):14-34.

5. Yazdani R, Abolhassani H, Asgardoon MH, 
Shaghaghi M, Modaresi M, Azizi G, et al. In-
fectious and Noninfectious Pulmonary Com-

plications in Patients With Primary Immuno-
deficiency Disorders. J Investig Allergol Clin 
Immunol. 2017;27(4):213-24.

6. Maglione PJ, Overbey JR, Radigan L, Bagiel-
la E, Cunningham-Rundles C. Pulmonary 
radiologic findings in common variable im-
munodeficiency: clinical and immunological 
correlations. Ann Allergy Asthma Immunol. 
2014;113(4):452-9.

7. Brent J, Guzman D, Bangs C, Grimbacher B, 
Fayolle C, Huissoon A, et al. Clinical and lab-
oratory correlates of lung disease and cancer in 
adults with idiopathic hypogammaglobulinae-
mia. Clin Exp Immunol. 2016;184(1):73-82.

8. Cinetto F, Scarpa R, Rattazzi M, Agostini C. 
The broad spectrum of lung diseases in pri-
mary antibody deficiencies. Eur Respir Rev. 
2018;27(149).

9. Hurst JR, Elborn JS, De Soyza A. COPD-bron-
chiectasis overlap syndrome. Eur Respir J. 
2015;45(2):310-3.

10. Mooney D, Edgar D, Einarsson G, Downey 
D, Elborn S, Tunney M. Chronic lung dis-
ease in common variable immune deficiency 
(CVID): A pathophysiological role for micro-
bial and non-B cell immune factors. Crit Rev 
Microbiol. 2017;43(4):508-19.

11. Cole PJ. Inflammation: a two-edged sword--
the model of bronchiectasis. Eur J Respir Dis 
Suppl. 1986;147:6-15.

12. Quinti I, Soresina A, Guerra A, Rondelli R, 
Spadaro G, Agostini C, et al. Effectiveness 
of immunoglobulin replacement therapy on 
clinical outcome in patients with primary an-
tibody deficiencies: results from a multicenter 
prospective cohort study. J Clin Immunol. 
2011;31(3):315-22.

13. Ramzi N, Jamee M, Bakhtiyari M, Rafie-
manesh H, Zainaldain H, Tavakol M, et al. 
Bronchiectasis in common variable immuno-
deficiency: A systematic review and meta-anal-
ysis. Pediatr Pulmonol. 2020;55(2):292-9.

14. Moazzami B, Mohayeji Nasrabadi MA, 



Bronchiectasis in Patients with the CVID Sanaei

Immunol Genet J (2020) 3(3):30-38 www.igjournal.ir38

Abolhassani H, Olbrich P, Azizi G, Shirzadi R, 
et al. Comprehensive assessment of respiratory 
complications in patients with common vari-
able immunodeficiency. Ann Allergy Asthma 
Immunol. 2020;124(5):505-11.e3.

15. Resnick ES, Moshier EL, Godbold JH, Cun-
ningham-Rundles C. Morbidity and mortality 
in common variable immune deficiency over 4 
decades. Blood. 2012;119(7):1650-7.

16. Chapel H, Lucas M, Lee M, Bjorkander J, Web-
ster D, Grimbacher B, et al. Common variable im-
munodeficiency disorders: division into distinct 
clinical phenotypes. Blood. 2008;112(2):277-86.

17. Quinti I, Soresina A, Spadaro G, Martino S, 
Donnanno S, Agostini C, et al. Long-term fol-
low-up and outcome of a large cohort of pa-
tients with common variable immunodeficien-
cy. J Clin Immunol. 2007;27(3):308-16.

18. Pereira AC, Kokron CM, Romagnolo BM, 
Yagi CS, Saldiva PH, Lorenzi Filho G, et al. 
Analysis of the sputum and inflammatory alter-
ations of the airways in patients with common 
variable immunodeficiency and bronchiecta-
sis. Clinics (Sao Paulo). 2009;64(12):1155-60.

19. Azizi G, Bagheri Y, Tavakol M, Askarimogh-
addam F, Porrostami K, Rafiemanesh H, et al. 
The Clinical and Immunological Features of 
Patients with Primary Antibody Deficiencies. 
Endocr Metab Immune Disord Drug Targets. 
2018;18(5):537-45.

20. Hampson FA, Chandra A, Screaton NJ, Con-
dliffe A, Kumararatne DS, Exley AR, et al. Re-
spiratory disease in common variable immuno-
deficiency and other primary immunodeficiency 
disorders. Clin Radiol. 2012;67(6):587-95.

21. Maglione PJ, Ko HM, Beasley MB, Strauchen 
JA, Cunningham-Rundles C. Tertiary lym-
phoid neogenesis is a component of pulmonary 
lymphoid hyperplasia in patients with common 
variable immunodeficiency. J Allergy Clin Im-
munol. 2014;133(2):535-42.

22. Prasse A, Kayser G, Warnatz K. Common 
variable immunodeficiency-associated gran-

ulomatous and interstitial lung disease. Curr 
Opin Pulm Med. 2013;19(5):503-9.

23. Maarschalk-Ellerbroek LJ, de Jong PA, van 
Montfrans JM, Lammers JW, Bloem AC, Ho-
epelman AI, et al. CT screening for pulmonary 
pathology in common variable immunodefi-
ciency disorders and the correlation with clin-
ical and immunological parameters. J Clin Im-
munol. 2014;34(6):642-54.

24. Mayor PC, Eng KH, Singel KL, Abrams SI, 
Odunsi K, Moysich KB, et al. Cancer in pri-
mary immunodeficiency diseases: Cancer inci-
dence in the United States Immune Deficiency 
Network Registry. J Allergy Clin Immunol. 
2018;141(3):1028-35.

25. Huck K, Feyen O, Ghosh S, Beltz K, Bellert 
S, Niehues T. Memory B-cells in healthy and 
antibody-deficient children. Clin Immunol. 
2009;131(1):50-9.

26. Oksenhendler E, Gérard L, Fieschi C, Malphettes 
M, Mouillot G, Jaussaud R, et al. Infections in 
252 patients with common variable immunode-
ficiency. Clin Infect Dis. 2008;46(10):1547-54.

27. Alkan G, Keles S, Reisli İ. Evaluation of 
Clinical and Immunological Characteristics of 
Children with Common Variable Immunodefi-
ciency. Int J Pediatr. 2018;2018:3527480.

28. Filion CA, Taylor-Black S, Maglione PJ, 
Radigan L, Cunningham-Rundles C. Differen-
tiation of Common Variable Immunodeficien-
cy From IgG Deficiency. J Allergy Clin Immu-
nol Pract. 2019;7(4):1277-84.

29. Ameratunga R, Woon ST, Gillis D, Koop-
mans W, Steele R. New diagnostic criteria for 
common variable immune deficiency (CVID), 
which may assist with decisions to treat with 
intravenous or subcutaneous immunoglobulin. 
Clin Exp Immunol. 2013;174(2):203-11.

30. Cerutti A, Chen K, Chorny A. Immunoglob-
ulin responses at the mucosal interface. Annu 
Rev Immunol. 2011;29:273-93.


