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Introduction

Primary hypogammaglobulinemia is a heterogeneous
group of immunoglobulin deficiences. The spectrum of
antibody deficiencies is broad, ranging from the most severe
type of antibody deficiency with total absence of B cells
and serum Ig to patients who have a selective antibody
deficiency with normal serum Ig. The most common
hypogammaglobulinemias are IgA deficiency, X-linked
agammaglobulinemia, and common variable immuno-
deficiency (CVID).

Patients with primary hypogammaglobulinemias display
a variety of clinical signs and symptoms. Recurrent pneu-
monia, bronchitis, and maxilar sinusitis are the most common
symptoms before diagnosis. Immunodeficiency and auto-
immunity seem to be on opposite sides of clinical immune
response, but in reality they are frequently related and can
coexist. Many immune deficiency syndromes, mainly humoral
defects, are associated with autoimmune disorders (figure 1). 

Autoimmune manifestations in patients with
hypogammaglobulinemias are due to dysregulation of the
physiological homostatic mechanisms of the immune
system. There are many ways by which immunodeficiency
may lead to autoimmune disorders. 

1. Persistent antigen stimulation
Continuous foreign antigen stimulation is the main

pathogenic mechanism for autoimmunity in immuno-
deficiency. In these patients, the defective immune system
cannot eradicate microbial and viral pathogens, which leads
to increased chronic inflammatory response, and auto-
immunity. 

Primary immune defect → persisting opportunistic
infection → suboptimal, chronic immune response →
bystander tissue damage „autoimmunity” [1].

2. Immune dysregulation
• IL-2 deficiency in mice and humans is associated with

autoimmune disease and in many immunodeficiencies there
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is impaired production of IL-2 or poor IL-2 signaling. 
IL-2 is also very important in the production of CD4+
CD25+ regulatory T cells (this is important in maintaining
tolerance), 

• impaired expression of cell surface molecules on T cells
such as CD40 ligand molecule → failure of B-cell
maturation,

• decreased production of intracellular protein tyrosine
kinase, and cytokines (IL-2, IFN-γ), 

• suppressor T cells promote the growth of autonomous
autoimmune clones,

• T-cell abnormalities: decreased T-cell proliferation to
mitogens and antigens, reduced generation of antigen-
specific memory T cells [2-4].

3. Recurrent tissue damage

4. Defective clearance of immune complexes
• impaired phagocytosis associated with failure to clear

apoptotic cells or immune complexes (complement
deficiencies) [2].

5. Genetic predisposition - patients with CVID may be
genetically predisposed to autoimmune diseases; a putative
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CVID gene has been proposed to lie within or near the
MHC class III region on chromosome 6.

The most common autoimmune disorders are
thrombocytopenic purpura (ITP) and autoimmune
hemolytic anemia (AHA). Cytopenias are particularly
common in antibody defects (CVID, selective IgA
deficiency: SIgAD) [5, 6].

Sarmiento et al. [7] demonstrated the frequency of
autoimmune disorders in 152 patients with primary antibody
deficiencies. They were found in 35 patients (23%).
Autoimmune diseases were more frequent in CVID patients
(37.1%) than in those with selective IgA deficiency (25.5%)
or selective IgG subclass deficiency (12.5%). Thirty-seven
percent of autoimmune episodes occurred prior to the
diagnosis of primary antibody deficiency. Autoimmune
hematological disease was found in 14 patients (9.2%),
autoimmune diseases of the gastrointestinal tract in 8 (5.3%),
autoimmune endocrine diseases in 6 (3.9%), autoimmune
rheumatic diseases in 6 (3.9%) and vitiligo in 4. Sixteen
patients (10.5%) had autoantibodies without clinical data of
an autoimmune disease. 

A number of rheumatic manifestations have been
reported in patients with primary hypogammaglobulinemia:
arthralgia, septic arthritis (particularly due to mycoplasma),
aseptic monoarthritis, symmetrical polyarthritis, and arthritis
associated with concomitant autoimmune diseases [8, 9].
Polyarthritis can resemble rheumatoid arthritis (RA)
clinically, but it is most commonly non-erosive, usually runs
a benign course, and spontaneously improves after IVIG
(intravenous immunoglobulin) therapy. Rheumatoid factor
is negative. Often the large joints are involved and there are
no extra-articular manifestations typical of RA (only
subcutaneous nodules that have a histology similar to that of
RA have been occasionally reported). In histological studies
of the synovium, chronic synovitis with mainly perivascular
CD8+ lymphocyte infiltrates is present. In these patients we
can see predominance of CD8+ lymphocytes in the peripheral
blood. The CD4/CD8 ratio is reversed due to the elevated
number of CD8+ cells (CD4/CD8 ratio <1). After infusions
of immunoglobulins, the CD8+ lymphocyte count is
sometimes decreased [10]. It is possible that CD8+
lymphocytes are involved in the pathogenesis of arthritis
associated with agammaglobulinemia. The arthritis of
hypogammaglobulinemia often dramatically improves after
gammaglobulin treatment and can therefore be included
among the few potentially curable polyarthritises. There are
some reports of an association between RA and primary
hypogammaglobulinemia. Some of the cases were perhaps
not RA, but mycoplasma arthritis. Hypogammaglobulinemia
could also be secondary to drug therapy (most commonly
gold) [11]. In patients with RA and hypogammaglobulinemia
it is likely that the arthritis is predominantly T-cell mediated.

Septic arthritis in patients with hypogammaglobulinemia
is usually due to a mycoplasma organism (Mycoplasma

pneumoniae, Mycoplasma hominis, Mycoplasma salivarium)
and seldom to bacterial pathogens such as Streptococcus
pneumoniae and Haemophilus influenzae. In these cases,
highly destructive mono-, oligo-, or polyarthritis appear.
Sometimes the patients have urethritis, conjunctivitis, and
low synovial fluid glucose and we must distinguish it from
reactive arthritis. When confronted with negative cultures,
PCR testing allows us to identify such infections.

In the literature they are only a few examples of the
coincidence of hypogammaglobulinemia and scleroderma
or pansclerotic morphea. Disabling pansclerotic morphea is
the most severe form of linear morphea. In this disease,
elevation of gamma globulins are very often present.
Devidayal et al. [12] described a unique combination in 
a 1.5-year-old girl with disabling pansclerotic morphea and
hypogammaglobulinemia (perhaps CVID). Pamuk et al. [13]
presented a patient who was diagnosed as having XLA in
early childhood and who developed oligoarthritis at 5 years
and limited cutaneous scleroderma at 8 years of age. There
are some reports of a good response after IVIG therapy,
which decreased the skin score in scleroderma, but this
patient developed scleroderma while using regular IVIG.

Common variable immunodeficiency

Common variable immunodeficiency (CVID) patients
are known to have an increased tendency to develop
autoimmune manifestations [14]. It may be the first or sole
sign before the underlying disease is established. CVID is
the most common symptomatic primary antibody deficiency
syndrome. CVID is not a single disease, but an idiopathic
group of diseases characterized by various degrees of
defective antibody production.

It is characterized by recurrent bacterial infections,
especially of the upper and lower respiratory tracts, and is
also associated with an increased incidence of autoimmune
and neoplastic disorders [15]. Most patients are diagnosed
as adults. The median age at the time of onset of symptoms
is the second or third decade of life. The diagnosis is made
upon exclusion of other causes of humoral immune defects
such as multiple myeloma, thymoma, lymphoid
malignancies, and the use of drugs. The diagnosis of CVID
requires decreased immunoglobulins of at least two isotypes
(serum IgG, IgA, or IgM reduced by two or more standard
deviations from the normal mean) with impaired specific
antibody formation. 

The predominant manifestation is hypogammaglobu-
linemia. The underlying cause is still unknown, although
several T- and B-cell defects have been described. A principal
defect in CVID appears to be abnormal terminal
differentiation of B cells to immunoglobulin-secreting cells
after appropriate T-cell- or mitogen-derived stimulatory signals
[16]. T-cell abnormalities are very often present in CVID:
defects in interleukin 2, interferon gamma production, T-cell
signaling pathway, or depressed expression of the CD40
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ligand in T cells. Some patients have defective signal
transduction with diminished proliferative responses occurring
after T-lymphocyte receptor stimulation. 

It is known that patients with CVID are more susceptible
to autoimmune disease; about 22-25% of patients with CVID
develop autoimmune diseases. There are often female and are
more likely to develop malignancies in the 5th and 6th decades
than CVID patients without autoimmune disease. The most
common autoimmune diseases described are idiopathic
thrombocytopenic purpura and autoimmune hemolytic
anemia. ITP occurred in 7.6% and AHA in 4.8% of patients.
Patients with CVID and ITP generally respond well to
treatment with corticosteroids (max: 1 mg prednisone/kg) and
IVIG (1-2 g/kg over 1 week). Recurrent episodes could be
treated in a similar manner and splenectomy is almost never
required [17]. Pernicious anemia has also been reported.
Autoimmunity can affect every organ. Bloch-Michel et al.
[18] analyzed 17 patients with CVID. Seven patients
developed autoimmune conditions (insulin-dependent
diabetes, idiopathic thrombocytopenic purpura, rheumatoid
arthritis). These patients had activated T CD4(+) and/or
CD8(+) cells. The other 5 patients did not have activated T
lymphocytes, but presented with infectious events only. In 95
patients with CVID, 19% had one or more autoimmune
diseases: pernicious anemia (6%), atrophic gastritis (3%),
idiopathic thrombocytopenia (3%), rheumatoid-like arthritis
(2%), autoimmune hemolyticanemia (1%), and autoimmune
thyroiditis (1%) [19].

SLE is a disorder characterized by hypergammaglo-
bulinemia associated with high levels of autoantibodies and
circulating immune complexes. In the literature, a dozen or
so patients with SLE and CVID have been reported. SLE was
diagnosed first and the patients were treated with
immunosuppressive drugs, so it is difficult to establish whether
SLE or immunosuppressive therapy was the primary cause
of hypogammaglobulinemia. Another possibility is the
existence of lymphocytotoxic antibodies, which have been
observed in patients with SLE. In SLE patients with decreased
immunoglobulin levels, high levels of lymphocytotoxic
antibodies were reported [20]. SLE and CVID is a very
interesting association. SLE and CVID are both associated
with aberrant immune regulation. In SLE there is excessive
B-cell activity, often with hypergammaglobulinemia and
autoantibody formation, and in CVID there are reduced levels
of immunoglobulins. There do not appear to be any
differentiating clinical features between SLE developing in
the presence or absence of CVID. A review of 18 patients
with hypogammaglobulinemia and SLE identified multiple
etiologies of these cases [21, 22]:
• excessive T suppressor cell function,
• diminished T helper cell activity, 
• decreased numbers of phenotypically characterized B

cells,
• intrinsic B-cell dysfunction, 
• extrinsic factor with an effect of B-cell maturation,

• existence of lymphocytotoxic antibodies,
• immunosuppressive medications.

The question remains whether these two disorders simply
coexist or whether CVID is a complication of SLE or caused
by the immunosuppressive treatment given to these patients.
Tarrant et al. described a patient with SLE who developed 
a loss of circulating B cells with associated hypogamma-
globulinemia requiring immunoglobulin. The SLE went into
complete remission. Recently, anti-CD20 antibodies used to
selectively deplete mature B cells have been effective in
treating autoantibody-mediated diseases and these results
suggest that such therapy may also be effective in SLE [23]. 

In a large study of 103 patients with CVID, 3 were
reported to have juvenile rheumatoid arthritis (JRA), but it
was unclear whether the arthritis or the immunodeficiency
appeared first [24].

Œwierkot et al. [25] described the case of a 38-year-old
patient in whom recurrent respiratory infections of
increasingly serious course had appeared since she was about
12 years old. These were later accompanied by infections of
the digestive tract, neurological complications in the form of
tetraparesis, periodic fevers, as well as painfulness and
features of inflammation in the area of several joints, despite
treatment with anti-inflammatory agents. CVID was
diagnosed on the basis of the clinical symptoms and
laboratory results. Substitution IVIG was applied, achieving
notable improvement in the patient’s quality of life, 
a decrease in the frequencies of inflammation and fever, 
and distinct improvement in the condition of the joints.

Single cases of the coexistence hypogammaglobulinemia
and inclusion-body myositis have been reported. The
occurrence with CVID may be a clinical clue for a viral
pathogenesis of inclusion-body myositis. There is an
increased rate of the simultaneous occurrence of eosinophilic
fasciitis and CVID. Di Gioacchino et al. [26] reported on 
a 53-year-old patient with persistently low levels of all
immunoglobulin classes, unrelated to protein loss or
immunosuppressive treatment, one year after the appearance
of eosinophilic fasciitis.

Many autoimmune diseases may appear at times
simultaneously in patients with CVID. A 13-year-old boy
had JRA, hemolytic anemia, alopecia, and juvenile warts.
The numbers of circulating T and B lymphocytes were
normal, while T-cell function was depressed and B cells
were unable to secrete IgM or IgG [27]. Tanus et al. [28]
report a case of CVID presenting with multiple unusual
autoimmune diseases, including parotitis, vitiligo, atrophic
gastritis, pernicious anemia, and primary biliary cirrhosis.

Chronic inflammatory bowel diseases might occur in
up to 20% patients with CVID (most often the large bowel
is affected). The inflammatory bowel diseases may have
histological features of celiac disease, Crohn’s disease, or
acute graft-versus-host disease. In these patients, the tumor
necrosis factor α concentration is often very high. 
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Granulomatous disease has been reported in several
patients with hypogammaglobulinemia, with granuloma
occurring in the lymph nodes, spleen, liver, kidney, central
nervous system, and bone marrow. The pathogenesis of
granulomatous disease in CVID is unclear, but may involve
monocyte and T-cell abnormalities. Good response was
described after corticosteroid treatment and intravenous
immunoglobulin infusions [29]. Wegener’s granulomatosis
associated with CVID could be treated with conventional
therapy (IVIG and immunosuppressive agents such as
cyclophosphamide) despite hypogammaglobulinemia [30]. 

A variety of autoimmune disorders may dominate the
clinical picture of CVID such that the underlying
immunodeficiency is overlooked.

X-linked agammaglobulinemia

X-linked agammaglobulinemia (XLA) is a hereditary
immune deficiency caused by a mutation of the gene
encoding Bruton’s tyrosine kinase (Btk) protein. Mutations
of Btk impair B-cell receptor signaling and impair the
transition from pre-B to B cell. Only males are affected.
The clinical symptoms consist of recurrent bacterial
infection, especially due to encapsulated organism such as
Streptococcus pneumoniae and Haemophilus influenzae.
The disease is characterized by the onset of bacterial
infections at an early age (usually after 6 months), low
serum immunoglobulin levels in all isotypes, and a quite
decreased number of B cells in the peripheral blood. 

Autoimmune diseases are rarely described in XLA
patients. A dermatomyositis-like syndrome has been
described in about 20 patients with X-linked hypogammaglo-
bulinemia. A cutaneous and muscular syndrome resembling
dermatomyositis in a patient with congenital agammaglo-
bulinemia was first reported in 1956 [31]. The syndrome is
often accompanied with echovirus or echovirus-adenovirus
combination meningoencephalitis (the virus may occasionally
be retrieved from muscle biopsies). Neurological signs are
often extremely discrete, in particular at the onset, and can
be completely absent. Non-pitting edema of the lower legs
or a transient erythematous rash is occasionally the first sign
of the condition. Some of the patients have HLA B8 (55%
of patients) and HLA-DR3 (90%), which seems to play 
a major role in juvenile dermatomyositis [32]. In muscle
biopsies obtained during the period of the dermatomyositis-
like syndrome, CD8+ lymphocytic infiltrates very similar to
observations in classical dermatomyositis were demonstrated
[33]. Serum muscle enzymes increase during exacerbation.
The intensify of changes are very diverse: some patients
complain only of stiffness, while others have flexion
contractures of the knees or elbows. The treatment of
dermatomyositis-like syndrome is often very difficult.
Extremely high doses of IVIG should be used, and treatment
with intrathecal immunoglobulin could be successful in cases
with central nervous system involvement. 

In patients with XLA, chronic aseptic arthritis, very
similar to juvenile rheumatoid arthritis, sometimes appears.
Janeway et al. reported already in 1956 an increased
incidence of arthritis, with negative joint fluid cultures in
children with XLA [31]. The arthritis is usually non-erosive
and responds well to intravenous gammaglobulin infusion.
XLA should be considered as a possible underlying cause
of juvenile chronic arthritis in males. Early recognition is
important for early therapy with gammaglobulin infusions. 

Patients with hypogammaglobulinemia sometimes
develope classical RA. Verbruggen et al. [34] described 
a patient with XLA who presented with an erosive
symmetrical polyarthritis with histological features of RA,
including the formation of a destructive pannus. Infiltrates in
both the synovium and nodule consisted almost exclusively
of CD8+ T cells. This case illustrates that classical RA can
develop in the absence of mature B cells. Patients with
hypogammaglobulinemia can also develope subcutaneous
nodules that are histologically indistinguishable from
rheumatoid nodules. The pathogenic role of B cells in
rheumatoid arthritis has recently gained much interest due to
the marked clinical responses of anti-CD20 therapy in RA. 

Other autoimmune phenomena, such as alopecia, AHA,
and scleroderma, were also described. In many cases,
treatment with IVIG may ameliorate their condition.

IgA deficiency

In selective IgA deficiency (SIgAD), the most common
primary immunodeficiency disorder (1 in 600), serum IgA
is <5 mg/dL, with levels of IgG and IgM remaining normal.
Some IgA-deficient patients have concomitant IgG subclass
deficiencies; in about 10% of patients, the IgA deficiency
may also be associated with a selective IgG2 deficiency. Most
people are asymptomatic. Selective IgA deficiency occurs
with increased prevalence in atopic individuals. IgA
deficiency and CVID may occur in the same family,
suggesting a genetic relationship between these immune
defects. Genetic predisposition to CVID, as to isolated IgA
deficiency, may be determined by genes within the class III
region of the major histocompatibility complex (MHC) [35].

Autoimmune manifestations were reported in 7-36% of
patients with selective IgA deficiency and more than 40% of
patients with abnormal serum antibodies to cells or tissues.

Patients with IgA deficiency produced various
autoantibodies, including rheumatoid factor, antinuclear,
antithyroid, anti-smooth muscle, anti-bile canaliculi, and
anticardiolipin antibodies [17]. 

The most specific autoimmune disorders are SLE (1-5%),
rheumatoid arthritis (2-4%) and JRA. Conversely, 1-4% of
JRA patients have low IgA levels or IgA deficiency [36]. The
prevalence of IgA deficiency in patients with SLE ranges from
0.94-4.6%, which is 10-20 times higher than in the general
population [37]. Ammann et al. [38] reported in 30 IgA
deficient patients 26 with aseptic polyarthritis, 3 with
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dermatomyositis, 2 with Sjögren’s syndrome, and 1 with SLE.
Other disorders that are found with increased frequency
include celiac disease and inflammatory bowel disease. The
prevalence of SIgAD in patients with celiac disease is 2.6%,
which is 10-16 times higher than in the general population
[39]. Idiopathic Addison’s disease of the adrenal glands,
myasthenia gravis, autoimmune thyroiditis, and chronic active
hepatitis have also been reported. ITP may occur in 1/200
individuals with selective IgA deficiency.

Davies et al. [40] presented 13 patients with IgA
deficiency in the 22q11 deletion syndrome who developed
inflammatory polyarticular arthritis. The arthritis was
clinically indistinguishable from juvenile idiopathic arthritis.
The patients were treated with methotrexate and/or
corticosteroids with partial response.

Parenteral immunoglobulin replacement therapy is not
indicated because the patients very often have anti-IgA
antibodies (IVIG could be done only in patients with
concomitant IgG subclass deficiency). 

Conclusions

Primary antibody deficiencies have variable autoimmune
manifestations. For early detection and appropriate treatment,
autoimmune disease should be suspected in patients with
immunodeficiency. Recognition of this association is
important because early diagnosis and treatment can greatly
influence the prognosis. The basis of treatment for primary
immunodeficiencies is immunoglobulin replacement for
antibody deficiency syndromes (other than selective IgA
deficiency) and the prevention and aggressive treatment of
infections. The exact mechanism of action by which IVIG
are of benefit in such diseases is complex and only partly
understood. The immunomodulatory potential of IVIG in
patients is a result of a variety of complex mechanisms that
act in a synergy:
• interaction of the Fc portion of immunoglobulins with Fc

receptors,
• selection of lymphocyte repertoires of patients through

variable regions of infused immunoglobulins,
• modulation of the activation and effector functions of B

and T lymphocytes,
• neutralization of pathogenic autoantibodies,
• interference with antigen presentation, 
• a strong anti-inflammatory effect which depends on its

interaction with the complement system, cytokines
(increased serum concentration levels of IL-6, IL-8, 
IL-1Ra, and TNF alpha, no significant variation observed
in the serum levels of IFN gamma, or IL-2), and
endothelial cells [41].

In evaluating patients with rheumatic diseases for
hypogammaglobulinemia it is important to consider that drugs
used in the therapy of rheumatic diseases (gold, sulfasalazine,
D-penicillamine) may cause hypogammaglobulinemia. 

Primary immunodeficiencies and autoimmune disorders
might be viewed as being at opposite ends of a spectrum, but
the truth is more complicated. Paradoxically, patients may
have both immunodeficiency and autoimmune disorders.
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