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Abstract- Common variable immunodeficiency (CVID) is a heterogeneous heritable disease
characterized by arrest in B cell differentiation. An association between CVID and two HLA
haplotypes, haplotype | (HLA-A1, HLA-B8, HLA-DR3) and haplotype Il (HLA-A29, HLA-B44, HLA-
DRY7) has been previously documented. In the present study, we have attempted to find an association
between susceptibility to CVID and HLA class | and Il antigens in Iranian population. Seventeen
Iranian patients with CVID (mean age 17, range 3-28 years; 12 male and 5 female), including two
couples of brothers and 100 healthy controls were studied. All subjects were typed for HLA class 1, and
12 patients and all controls were typed for HLA class Il, using microdroplet lymphocytotoxicity
technique. Out of 12 CVID patients typed for HLA-DR and DQ specificities, five patients presented
DR-1, which showed an increased frequency in patient (41.6% vs. 12% in controls), and 3 presented
DQ-2, which also showed an increased frequency (25% vs. 4% in controls), both of which reached
statistical significance (P = 0.018 and P = 0.026, respectively). HLA-DR10 was present in 2 patients
(16.6%), which was markedly more frequent compared to controls, but this difference was not
significant statistically. Our results suggest that HLA-DR1 and DQ-2 may contribute to susceptibility to
CVID. We did not find any significant association between HLA-A1, B8 and DR3 that has been

previously reported to be associated with CVID.
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INTRODUCTION

Common variable immunodeficiency (CVID) is a
heterogeneous primary immunodeficiency disorder,
characterized by hypogammaglobulinemia and
increased susceptibility to recurrent bacterial
infections (1). The familial predisposition to CVID
suggests that genetic factors influence disease
susceptibility. Friedman was the first to show that
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genetic factors might be important by finding an
increased incidence of autoantibodies in the serum of
first-degree relatives of CVID patients (2). Although
the molecular defect in this disease is unknown,
different prevalence in different ethnic groups and
familial clustering of the disorder (3,4) suggest
involvement of a thus far unidentified susceptibility
gene(s) in arresting B cell differentiation pathways
(5,6), impairing T cell-mediated cell signaling (7,8)
and/or isotype class switching (7-9).

Evidence for linkage with the HLA region has
been obtained in some (10,11) but not all studies
(4).1t has been previously documented that all or part
of two HLA haplotypes which are referred to as
haplotype | (HLA-DQBI 0201, HLA-DR3, C4B-Sf,



C4A-0, GI-15, Bf-0.4, C2-A, HSP-7.5, TNF alpha-5,
HLA-B8, HLA-AI) and haplotype 1l (HLA-DQBI
0201, HLA-DR7, C4B-S, C4A-L, GlI-4.5, Bf-0.6,
C2-b, HSP-9, TNF alpha-9, HLA-B44, HLA-A29)
are associated with the susceptibility to CVID
(12,13). An association between HLA alleles DRS,
B8, and Al and familial CVID has also been
documented (14). In contrast, in a study done by de
Asis and his colleagues on two-generation family
with three members affected by CVID, HLA typing
did not reveal HLA-A1, B8, DR3 haplotype in this
family (15).

These findings prompted us to attempt to
investigate if similar HLA class | and class Il
antigens were to be found in our CVID patients and
also to seek confirmation of previous findings in a
well defined Iranian CVID patient group.

MATERIALS AND METHODS

Subjects

Tehran University of Medical Sciences research
center approved the study protocol. The children's
Medical center, immunology and allergy clinic serves
as a tertiary referral center for inhabitants of the
province of Tehran.

The clinical records of all immunodeficient
patients referred to this clinic or of those who
regularly take their IVIG in the hospital were
reviewed. After careful exclusion of uncertain cases,
17 CVID patients (5 females and 12 males, mean age
17 years, ranging 3-28 years) who were available and
accepted to participate were included in this study.
All individuals participating in the study were
Iranian. Diagnosis of patients was established in
accordance with accepted recommendations (16-18).
Patients' laboratory data are summarized in table 1.

One hundred randomly selected healthy Iranian
were used as controls.

All subjects and their families gave us their
informed consent before their inclusion in this study.

HLA Typing

Typing antisera obtained from commercial sources
were utilized for HLA A, B, C, DR, and DQ typing
by the microdroplet lymphocytotoxicity test.
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Table 1. Demographic and immunologic specifications of 17
CVID patients

19G IgM 1IgA
No Sex Age (mg/dl) (mg/dl) (mg/dl)
1 M 8 289 120 54
2 F 11 490 60 50
3 M 11 320 40 <20
4 M 15 180 25 45
5 F 15 280 Abs Abs
6 M 3 160 <20 <10
7 M 18 440 210 41
8 F 15 530 20 46
9 F 17 260 150 <10
10 M 7 250 228 27
1 M 11 180 <20 <10
12 M 28 230 120 44
13 F 25 185 90 32
14 M 9 320 100 <20
15 M 5 350 51 47
6 M 12 290 32 19
7 M 13 450 80 50

Abbreviation: CVID, common variable immunodeficiency.

Statistical Analysis

Differences in the frequency of study parameters
between two populations were analyzed by the chi
square test or, in case of small numbers, Fisher's
exact test. P values were not corrected for multiple
comparisons.

RESULTS

All 17 patients were typed for HLA class I, and 12
patients were typed for HLA class Il. The HLA
typing results are summarized in table 2.

A, B, and C antigens frequency

The frequency of A, B, and C antigens in our
patients and controls are summarized in table 3. This
shows an increased frequency of HLA-A23 (5.8% vs.
3%), A30 (5.8% vs. 1 %), B7 (17.6% vs. 6%), B8
(17.6% vs. 10%), B21 (23.5% vs. 16%), B38 (17.6%
vs. 6%), CW4 (58.8% vs. 37%), and CW6 (23.5% vs.
13%). Among these antigens, odds ratio for A23
(2.02), A30 (6.19), B7 (3.36), B38 (3.36), and CwW4
(2.43) were remarkable, but none of these increases
in  frequencies reached statistical significance.
Frequency of none of the other class | antigens was
significantly different in two groups.



HLA in CVID patients

Table 2. HLA class | and Il results in 17 CVID patients

HLA Class | HLA Class I
No A B DR DQ
1 A3 B5 DR3  DR52 DQ2
2 A24 B35 B38 Cw4 DR1 DR11 DR52 DQ1 DQ3
3 Al A3 B38
4 A26 A30 B13 B38 CW6 DR52 DR53
5 A2 A28 B5 B15 Cw4 DR52
6 A28 B18 B22 DR6 DR2 DR52 DQ1
7 A2 A28 B5 B2l Cw4 DR1 DR6 DR52 DQ1 DQ2
8 A2 B5 B21
9 A2 A23 B7 B2 Cw4
10 A24 B35 B8 Cw4 DR3 DR7 DR52 DR53 DQ3
11 Al All B35 CW4 CWé
12 A3 A24 B53 CW1 CW6 DR1 DR4 DR53 DQ1 DQ3
13 All A24 B35 cw4 DR4 DRIl DR52 DR53 DQl DQ3
14 Al A2 B8 B2l CW6 DR1 DR10 DR53 DQ1
15 Al A2 B8 B21 CW6 DR1  DRI0 DQ1
16 All B7 B35 Cw4 DR2 DQ1 DQ2
17 All B7 B35 Cw4

Abbreviation: CVID, common variable immunodeficiency.

Table 3. HLA-A, B, and C antigens frequency in CVID
patients and normal subjects

- _ Controls
Patients(n=17) (n=100)  Odds Ratio
Antigen N % %

Al 4 23.5% 30% 0.72
A2 6 35.3% 35% 1/01
A3 3 17.6% 21% 0.81
All 4 23.5% 32% 0.65
A23 1 5.9% 3% 2.02
A24 4 23.5% 21% 1.16
A26 1 5.9% 24% 0.2
A28 3 17.6% 17% 1.05
A30 1 5.9% 1% 6.19

B5 4 23.5% 41% 0.44

B7 3 17.6% 6% 3.36
B8 3 17.6% 10% 1.93
B12 1 5.9% 11% 0.51
B13 1 5.9% 6% 0.98
B15 1 5.9% 15% 0.19
B18 1 5.9% 6% 0.98
B21 4 23.5% 16% 1.62
B22 1 5.9% 9% 0.63
B35 6 35.3% 35% 1.01
B38 3 17.6% 6% 3.36
B53 1 5.9% 18% 0.28
Cw1 1 5.9% 7% 0.83
Ccw4 9 52.9% 37% 2.43
CW6 5 29.4% 13% 2.06
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DR and DQ antigens frequency

The frequency of DR, and DQ antigens in our
patients and controls are summarized in table 4. Five
of the 12 CVID patients (41.6%) had HLA-DR1
antigen, whereas only 12 of the 100 healthy controls
(12%) did so (odds ratio = 5.24). Also the result
indicates that the frequency of HLA-DQ2 is
remarkably higher than controls (25% vs. 4%; odds
ratio, 8).

Table 4. HLA-DR and DQ antigens frequency in CVID
patients and normal subjects

Patients(n=12) Controls Odds

- (n=100) Ratio
Antigen N % %
DR1 5 41.7% 12% 5.24
DR2 2 16.7% 37% 0.34
DR3 2 16.7% 24% 0.63
DR4 2 16.7% 37% 0.34
DR6 2 16.7% 4% 4.8
DR7 1 8.3% 19% 0.39
DR10 2 16.7% 3% 6.47
DR11 2 16.7% 17% 0.98
DR52 8 66.7% 66% 1.03
DR53 5 41.7% 55% 0.58
DQ1 8 66.7% 65% 1.08
DQ2 3 25.0% 4% 8
DQ3 4 33.3% 50% 0.5

P value for HLA-DR1 and HLA-DQ2 are 0.018 and 0.026
respectively. P values for other antigens are higher than 0.05.



The Fisher exact test confirmed a significant
difference (P = 0.018 for HLA-DR1 and P = 0.026
for HLA- DQ2) between the frequencies of these two
antigens in patients and controls. The results also
showed an increased frequency of HLA-DR6
(16.67% vs. 4%; odds ratio, 4.8) and HLA-DR10
(16.67% vs. 3%; odds ratio, 6.47), but they were not
statistically significant, although P value of 0.08 for
HLA-DR10 was remarkable. Frequency of none of
the other class Il antigens was significantly different
(Table 4).

DISCUSSION

Our results showed an increased frequency of
some HLA class | antigens in patients comparing
with controls, especially HLA-A30 with odds ratio of
6.19, but none of them reached statistical
significance. While the association of HLA-A1 (12-
14) and HLA-B8 (12-14,19) to susceptibility to
familial CVID has been reported in previous studies,
the frequency of HLA-AI in our patients was less
than controls; and although HLA-B8 in the patients
was more frequent than healthy controls, this was not
significant statistically (Table 3). In our patients, just
two brothers (cases no. 14 and 15 in table 2)
possessed both these antigens (HLA-Al and B8).
There was also a significantly increased frequency of
HLA-B5 among patients with CVID in another
Iranian study, which didn't occur in present study
(20). Four out of 17 patients had HLA-Al1l, B35
(case 11, 13, 16, and 17) and another 4 patients had
HLA-A2, B21 (case 7, 8, 14, and 15) (Table 2), but
because we didn't type their families, we could not
consider any of them as haplotypes to compare their
frequencies in patients with general population.

The results of HLA class Il typing showed an
increased frequency of HLA-DRI and HLA-DQ2
antigens compared to normal controls (41.67% vs.
12% and 25% vs. 4%, respectively); these differences
reached statistical significance (P = 0.018 and P =
0.026, respectively). The increased frequency of
HLA-DR10 in our patients was remarkable (16.67%
vs. 3%) but was not significant statistically (P =
0.088). While the association of HLA-DR3 (12, 13,
19), and in some studies, HLA-DR7 (12, 13) to
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susceptibility to familial CVID has been reported in
previous studies, the frequency of them in our
patients was less than controls.

Our results suggest that some HLA class Il
antigens (mainly HLA-DR1 and HLA-DQ2) confer
an increased susceptibility to develop CVID in our
patients; and like a few other studies (15,20), the
reported association of HLA Al, B8, DR3 haplotype
with familial CVID was not revealed in our study.
Because of the strong linkage disequilibrium between
the different MHC loci, it is extremely difficult to
differentiate whether the primary association is with
the gene(s) coding one or both of these two antigens,
or another gene somewhere else within the MHC.
Our different results from previous studies may be
explained by the heterogeneous nature of CVID.
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