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M Abstract

Background and objective: Autoimmune disorders occur with a higher incidence in common variable immunodeficiency (CVID) patients than
in the general population. To describe the clinical features of the autoimmune phenotype in patients with CVID.

Methods: The hospital records of all diagnosed CVID patients referred to the Children’s Medical Center Hospital in Tehran, Iran between
2000 and 2010 were reviewed. Patients were also classified according to the presence or absence of autoimmune disease.

Results: Of 52 patients studied, 26.9% (n=14) had shown at least 1 autoimmune manifestation during the study period. Autoimmune
cytopenias and juvenile rheumatoid arthritis were the most common form of autoimmunity in our series. Autoimmunity was significantly
associated with polyclonal lymphocytic infiltrative disorders (P=.017), increased serum Immunoglobulin (Ig) M levels (P<.001), decreased
IgE values (P=.04) and diminished switched memory B-cell count (P<.001).

Conclusions: Because autoimmunity is one of the first manifestations in CVID, humoral immune system tests should be considered in
autoimmune patients with a history of recurrent infection. The presence of polyclonal lymphocytic infiltrative disorders and decreased
switched memory B-cells may predispose CVID patients to autoimmunity.
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M Resumen

Antecedentes y objetivo: Las enfermedades autoinmunes se presentan asociadas, con una alta incidencia, en los pacientes con
inmunodeficiencia comun variable (IDCV), respecto a la poblacién normal. El objetivo de este estudio fue describir los hechos clinicos del
fenotipo autoinmune en pacientes con IDCV.

Meétodos: Se revisaron las historias clinicas de todos los pacientes diagnosticados de IDCV del Medical Center Hospital de Teheran en el
periodo de 2000-2010. Los pacientes fueron clasificados en dos grupos: con y sin enfermedades autoinmunes asociadas.

Resultados: De los 52 pacientes estudiados, un 26.9% (14 pacientes) habian mostrado al menos una manifestacion de enfermedad
autoinmune durante el tiempo del estudio. Las citopenias autoinmunes y la artritis reumatoide juvenil fueron las manifestaciones mas
frecuentes en nuestra serie. Encontramos en nuestros pacientes asociaciones significativas entre enfermedades infiltrativas polilinfociticas
(p=0.017), incremento de niveles de IgM sérica (p<0.001) y disminucién de cifras de IgE (p=0.04) con desarrollo de autoinmunidad, asi
como una disminucién de las células B memoria (p<0.001).

Conclusién: La autoinmunidad puede considerarse una de las manifestaciones iniciales en los pacientes con IDCV, por lo que se aconseja
explorar el sistema inmunolégico humoral mediante test in vitro, en aquellos pacientes con historias de infecciones de repeticion. Por otra
parte la presencia de enfermedades infiltrativas polilinfociticas y la disminucion de las células B memoria en pacientes con IDCV, pueden
predisponer al desarrollo de una enfermedad autoinmune.

Palabras clave: Enfermedades autoinmunes. Inmunodeficiencia comin variable. Fenotipos clinicos.
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Introduction

Common variable immunodeficiency (CVID), which is
the most prevalent symptomatic primary immunodeficiency
disease (PID), constitutes a heterogeneous group of
disorders characterized by hypogammaglobulinemia
and recurrent bacterial infections that mainly affect the
respiratory and gastrointestinal tracts [1,2]. Autoimmune and
lymphoproliferative disorders occur with a higher incidence
in patients with CVID than in the general population [1-3].
CVID can present at any age, but its 2 peaks of occurrence
are in childhood and early adulthood [1]. The main defect
in CVID is a failure in B-cell differentiation, with impaired
secretion of immunoglobulins, although T-cell and dendritic-
cell abnormalities have also been reported [1].

Approximately 20% to 30% of patients with CVID develop
autoimmune disorders, which sometimes present as the first
manifestation of the disease [1]. Although many forms of
autoimmunity have been described in CVID, including juvenile
rheumatoid arthritis (JRA), pernicious anemia, autoimmune
thyroiditis, alopecia areata, primary biliary cirrhosis, vitiligo,
and systemic lupus erythematosus, the most common types
reported are idiopathic thrombocytopenic purpura (ITP) and
autoimmune hemolytic anemia (AIHA) [4].

Early diagnosis of antibody deficiency is important because
delayed or inadequate treatment leads to more irreversible
complications and increased mortality [5,6]. Autoimmune
complications may be the first manifestation of CVID in
patients with no remarkable history of recurrent or severe
infections. As a result, it is important for physicians to be aware
of these manifestations in order to reduce the diagnostic delay
and establish timely immunoglobulin replacement therapy.
Moreover, autoimmune conditions in CVID patients are
poorly understood and, in many cases, difficult to manage in
the clinical setting [7]. The aim of this article is to describe the
clinical and laboratory features of autoimmune manifestations
in patients with CVID and to compare these with the features
of other forms of CVID in order to add to the knowledge in
this area.

Patients and Methods

Patients

The Children’s Medical Center Hospital (CMC), which
is affiliated with Tehran University of Medical Sciences, is
a referral center for patients with known or suspected PID in
Iran. In this study, we reviewed the medical records of patients
with a confirmed diagnosis of CVID who were referred to the
CMC between 2000 and 2010. Diagnosis was made according
to standard criteria [8], which included a reduction of at least
2 serum immunoglobulin (Ig) isotypes (serum IgG, IgA, and
IgM) by 2 SDs from normal mean values for age and exclusion
of other well-known immune system disorders. We excluded
patients under 4 years of age to rule out a probable diagnosis
of transient hypogammaglobulinemia of infancy. Patients for
whom information could not be retrieved were also excluded.
Information for patients who did not undergo regular follow-up
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at the CMC during the study period was obtained by contacting
the patients, their treating physician, or by scheduling a new
visit with an immunologist. The study was approved by the
medical ethics committee of Tehran University of Medical
Sciences.

Methods

A 6-page questionnaire was designed to collect all
the necessary information, including date of birth, first
clinical presentation, age at onset of symptoms, age at
time of diagnosis, consanguinity of parents, past medical
history, history of other complications including recurrent
infections, malignancy, polyclonal lymphocytic infiltration,
and enteropathy manifestations [9]. This questionnaire was
completed for all patients included in the study using data
from the Iranian PID Registry [2]. Laboratory findings were
retrieved from the same database to confirm autoimmunity
and determine immunoglobulin levels and lymphocyte
subsets [10]. We scheduled autoantibody detection tests in
cases where additional information was needed to define
specific autoimmune diseases [11]. Other procedures, such
as endoscopies and biopsies, were performed if medically
indicated to confirm the diagnosis of the autoimmune disorder.

Statistical Analysis

All statistical analyses were performed using SPSS
software version 16.0. We classified patients based on the
presence or absence of autoimmunity. Comparisons between
groups were performed using the 7 test (2-group comparisons)
for continuous data and the %2 test to compare rates and ratios
between groups. Differences were considered significant when
the P value was lower than .05.

Results

At the final stage of the study, of the total number of
patients identified with CVID (n=120), 52 patients (39 male
and 13 female) were evaluated for autoimmune disease. The
mean (SD) age of this selected group (n=52) was 13.6 (1.0)
years at the time of study and 5.7 (4.7) years at the time of
CVID diagnosis. Thirty-three patients (63.4%) were children of
consanguineous parents and 16 patients (30.7%) had a family
history of PID. The patients” immunologic laboratory data are
summarized in Table 1.

Fourteen patients (26.9%) had at least 1 confirmed
autoimmune disorder at the time of the study (Table 2).
Two of these (14.2%) were diagnosed with an autoimmune
disease before they developed recurrent infections or other
signs of CVID. ATHA, JRA, and ITP were the most common
autoimmune disorders in our series. The prevalence of
autoimmune disease was 46.1% in female patients (6/13) and
20.5% in male patients (8/39). Although autoimmunity was
more common in females, the difference with males was not
significant (P=.086). Moreover a family history of PID was not
significantly associated with autoimmunity (P=.29).

There was no significant difference between the ages of CVID
patients with autoimmune disease and those without (Table 1).
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Table 1. Immunologic Characteristics of Patients With Common Variable Immunodeficiency?

Patients
Variables Patients Patients With Patients Without
(n=52) Autoimmunity Autoimmunity P Value
(n=14) (n=38)

Absolute lymphocyte counts

CD3* lymphocytes, cell/mL 1649.3 (917.5)  1877.1 (749.1) 1535.5(1003.5) .41

CD4* T cells, cell/mL 786.5 (538.3) 847.7(312.0) 755.9 (632.8) .05°
CD8* T cells, cell/mL 886.9 (464.0) 749.5 (261.1) 955.6 (535.1) .10
CD19* lymphocytes, cel/mL  579.9 (302.8) 786.2 (369.3) 340.2 (323.1)  .036°
Immunoglobulins
IgG, mg/dL 230.8 (217.0) 209.6(162.8) 273.2(30.1) .07
IgM, mg/dL 51.7(9.5) 57.4 (35.0) 28.6 (21.9) <.001°
IgA, mg/dL 27.0(6.9) 31.0(8.4) 19.8 (12.7) 25
IgE, IU/mL 3.30 (3.07) 2.51(2.05) 3.78 (1.4) .04°

Abbreviation: Ig, immunoglobulin.

3Data are presented as mean (SD) unless otherwise specified.

bStatistically significant.

Table 2. Characteristics of 14 CVID Patients With Autoimmune Disorders in the Study Population

Patients Sex Age,y Type of . Consanguinity Family History
Autoimmunity of PID
1 M 21 AIHA Yes No
2 M 21 JRA Yes No
3 M 18 Crohn disease Yes Yes
4 M 13 ITP Yes No
5 F 8 JRA Yes No
6 M 13 Autoimmune hepatitis Yes No
7 M 10 JRA No No
8 F 15 ITP Yes Yes
9 M 16 ITP No No
10 M 4 AIHA No Yes
11 F 2 ATHA Yes No
12 F 16 JRA Yes No
13 F 16 Autoimmune hepatitis No No
14 F 5 AIHA Yes No

Abbreviations: AIHA: autoimmune hemolytic anemia; CVID, common variable immunodeficiency; F, female; ITP: idiopathic thrombocytopenic purpura;

JRA: juvenile rheumatoid arthritis; M, male; PID: primary immunodeficiency.

However the mean (SD) duration of disease in patients with
autoimmunity (10.8 [5.9] years) was significantly higher than
in those without (7.0 [2.3] years) (P=.004).

Although patients with consanguineous parents had a
higher probability of developing an autoimmune disorder,
the increase in risk was not significant. Ten (30.3%) of the
33 patients with consanguineous parents had autoimmunity
compared with 4 (21.5%) of the 19 patients without (P=.46).

The polyclonal lymphocytic infiltration phenotype, which
includes splenomegaly, lymphadenopathy, and granulomatous
lesions, was significantly more common in autoimmune
patients (42.8% vs 21.0%, P=.017).
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With regard to the relationship between the use of
medications and autoimmunity, the only significant
association was found for trimethoprim—sulfamethoxazole
(co-trimoxazole) (odds ratio, 0.35; P<.001). We consider this
effect to be a confounder factor and performed all statistical
analyses after eliminating this potential bias.

The mean (SD) serum level of IgM was significantly higher
in patients with autoimmunity (57.4 [35.0] mg/dL) than in
those without (28.6 [21.9] mg/dL, P<.001; Figure 1). A similar
finding was observed for absolute B-cell count, which was also
significantly higher in autoimmune patients (P=.036, Table 1).
By contrast, patients with autoimmune disease had significantly
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lower IgE levels (2.51 [2.05] vs
3.78 [1.4] IU/mL, P=.04) and a
lower percentage of CD27'IgM~
IgD~ switched memory B cells
(0.51% [0.04] vs 1.02% [0.72]
of peripheral blood lymphocytes,
P<.001).

We also compared the clinical
and immunologic data between
individuals with autoimmune
cytopenias and other types of
autoimmune disease. Those with
cytopenia were older at the time
of onset (P=.01, Table 3) and had
significantly lower serum levels of
IgA (162 [12.1] vs 27.7 [4.8] mg/dL,
P=.048), and IgE (1.43 [0.9] vs
7.5 [3.2] IU/mL, P<.001).

IgM Levels, mg/dL
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Figure. Comparison of immunoglobulin (Ig) M levels between patients with common variable
immunodeficiency according to the presence and absence of autoimmune manifestations.

Table 3. Classification of Autoimmune CVID Patients Based on the Type of Autoimmunity?

: : Other Types of
Parameters Autmmm(l:lrE:ﬂCytopema Autoim}rlrll)unity P Value
- (n=7)
Clinical data
Age at onset of disease, y 1.14 (0.8) 4.0 (3.2) .01°
Age at time of diagnosis, y 5.14 (4.2) 7.6 (1.8) 15
Male to female ratio 3:4 3:4 1.0
Parental consanguinity, No. (%) 2 (28.5) 2(28.5) 72
PLI manifestation, No. (%) 4(57.1) 2(28.5) .29
Absolute Lymphocyte Counts
CD3* lymphocytes, cell/mL 2232.8 (944.1) 1913.0 (700.6) 51
CD4+ T cells, cell/mL 950.4 (458.0) 937.9(326.2) .14
CDS8* T cells, cell/mL 691.2 (213.8) 818.2 (364.9) .56
CD19* lymphocytes, cell/mL 685.4 (460.2) 787.9 (310.2) .19
Immunoglobulins
1gG, mg/dL 386.1 (254.0) 67.17 (11.5) .07
IgM, mg/dL 53.5(34.2) 29.0 (4.5) <.001°
IgA, mg/dL 16.2 (12.1) 37.7 (4.8) .048°
IgE, IU/mL 1.43 (0.9) 7.53.2) <.001°

Abbreviations: Ig, immunoglobulin; PLI, polyclonal lymphocytic infiltration.

*Data are presented as mean (SD) unless otherwise specified.

bStatistically significant.
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Discussion

Finally, 27% of patients with CVID in this series had
autoimmune manifestations. Despite the high number of
consanguineous marriages in Iran [12], the prevalence of
autoimmunity in our series was not dissimilar to figures
reported by studies from other countries, in which clinical or
serologic autoimmune manifestations were found in 22% of
American patients [1], 25.89% of Italian patients [13], and
37% of French patients [14].

In agreement with previous studies on CVID [1,4], over 50%
of CVID patients with autoimmune disease have hematologic
cytopenias, such as AIHA and ITP[15,16]. Both ITP and AHIA
are rare in the general population (annual incidence of 1.0-12.5
and 1-3 cases per 100000 population, respectively) [17].

JRA was very common in our series (28.5% of autoimmune
CVID cases), contrasting with previous reports. In a study
of 248 CVID patients, 6% and 4.8% of the patients had ITP
and AIHA, respectively, while JRA occurred only in 1.6% of
cases [1]. Autoimmune hepatitis and Crohn disease were other
autoimmune manifestations in our patients. Cunningham-
Rundles et al [1] also reported that approximately 6% of the
patients in their study had inflammatory bowel disease and
2.8% had hepatitis due to an unknown cause [1].

Environmental and genetic factors can influence the
incidence of autoimmune diseases. One of the most well-
defined and influential factors is sex [18]. Although most
of the patients with autoimmunity in our series were male,
prevalence was higher in females, coinciding with previous
reports [19]. It has been shown that sex hormones can influence
both helper T cell 1 and 2 responses and even fluctuations in
these hormones can affect the severity of autoimmunity [18].
The X chromosome complement may also directly contribute
to the development of autoimmunity in females. Theoretically,
more antigen heterogeneity in women could be assumed due
to random X chromosome inactivation in somatic cells [18].

Co-trimoxazole had quite a significant reverse relationship
with autoimmunity in our patients. This drug, which has not
been considered a confounder in previous reports, is used
as a prophylactic antibiotic in PID patients. By inhibiting
nuclear factor-kB signaling activation, it can contribute to
both anti-inflammatory and immunosuppressive effects [20].
Secondary effects on T cells may be responsible for the effect
of co-trimoxazole on the prevention of autoimmunity in CVID
patients. There has also been a report of successful treatment
of certain autoimmune diseases such as alopecia areata with
co-trimoxazole [21].

We found a strong association between autoimmunity
and increased IgM and decreased IgE levels at the time of
diagnosis. In other forms of PID, such as Wiskott-Aldrich
syndrome, an association between high levels of IgM and
development of autoimmunity has been previously reported [22].
In a European study, Chapel et al [23] reported associations
between high IgM levels and the development of polyclonal
lymphocytic infiltration and lymphoid malignancy [23]. We
observed decreased levels of switched memory B cells in CVID
patients with autoimmune disease. In fact, it could be suggested
that a hidden defect in the class switching recombination
leads to IgM increases, IgE decreases, and autoimmunity. It
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also predisposes individuals with CVID to overexpression
of enzymes needed for both class switching and somatic
hypermutation (eg, activation-induced cytidine deaminase)
to compensate for this defect [24].

The strong correlation between autoimmunity and the
polyclonal lymphocytic infiltration phenotype observed
in this study may support the hypothesis that the origin of
these disorders lies in immune dysregulation in selected
CVID patients [25]. Similar molecular evidence has been
described in both phenotypes, including a defect in the TACI
gene [26], ineffective B-cell receptor signaling or other
abnormal ligand interactions [16], elevated serum levels of
special cytokines such as BAFF or APRIL [27], uncontrolled
somatic hypermutation [28], reduced IgD-CD27+* [29,30] and
CD21-B cells [31], increased CD4/CD8 ratios, and decreased
CD4*CD25(high) Foxp3* regulatory T cells [32]. Surprisingly,
defects of this type are also seen in autoimmune cytopenias.

By contrast, there have been reports of an association
between repeated antigen exposure due to early recurrent
infections, special human leukocyte antigen haplotypes, and
defects in classical complement pathway (mannose-binding
lectin polymorphisms), which result in immune complex
formation or defective pathogen clearance, in CVID patients
with other types of autoimmunity such as SLE and JRA [19].

In a recent study, Boileau et al [33] studied differences
in clinical and immunologic data of 116 CVID patients (55
with autoimmune cytopenias and 61 with other types of
autoimmunity). They noted that diagnosis was made later in
the first group of patients (43 vs 29 years), supporting our
findings. They also found that ITP and ATHA were more closely
associated with splenomegaly, but unlike us, they did not find
such an association for granulomatous disease. More clinical
studies are needed to investigate the value of classification of
types of autoimmune disease in CVID.

Although treatment of PID is complicated by the restrictions
and cautions associated with immune suppression [34,35],
increased doses of intravenous immunoglobulin [4], lower
doses and shorter cycles of corticosteroids [19], anti-CD20
monoclonal antibody (rituximab) [36], and tumor necrosis
factor o antagonists (infliximab) can be used to treat CVID
with autoimmunity [35].

Conclusions

Autoimmunity is one of the first manifestations of CVID,
and humoral immune system tests should therefore be
considered in autoimmune patients with a history of recurrent
infection. The presence of polyclonal lymphocytic infiltrative
disorders and decreased switched memory B cells in CVID
may predispose patients to autoimmunity.
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