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Bruton’s Disease Presenting With Arthritis; A Case Report
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Introduction: X-linked Agammaglobulinemia (XLA) is one of the primary humoral immunodeficiencies. It usually presents symptoms of 
recurrent infections, but in some unusual cases it may present rheumatologic manifestations.
Case Presentation: The current paper presents the cases of two boys with arthritis treated for juvenile rheumatoid arthritis (JRA) without 
proper responses. Addition of some recurrent infections in the course of their disease led to work-up them for immunodeficiencies.
Conclusions: According to the results of these work-ups, XLA was diagnosed for the cases.
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1. Introduction
X-Linked agammaglobulinemia (XLA or Bruton’s disease) 

is a subset of primary immunodeficiencies characterized 
by a defect in B-cell maturation (1). Most of the patients 
with hypo or agammaglobulinemia present symptoms 
of the recurrent bacterial respiratory infections, but XLA 
may also present symptoms of arthritis, which can be the 
only manifestation of the disease or its complication (2); 
therefore, recurrent arthritis needs a high index of sus-
picion to be diagnosed as XLA. The current paper reports 
two cases of arthritis as a manifestation of this condition, 
and discusses their clinical courses.

2. Case Presentation
The first case was a six-year-old boy from non-consan-

guineous parents with no siblings. The first presenta-
tion, at the age of three years, was arthritis in both knees 
diagnosed as Juvenile Rheumatoid Arthritis (JRA) accord-
ing to the serial work-ups and treated with predniso-
lone, colchicine, and Ebetrex. However, the patient had 
several flare-ups despite treatment. During the course of 
the disease, he experienced several episodes of diarrhea. 
About a year later, signs and symptoms of acute sinus-
itis showed up, and were confirmed by spiral comput-
erized tomography scan (CT-scan) of paranasal sinuses, 
illustrating mastoiditis and pansinusitis. At that time, 
broad-spectrum antibiotics were administered, result-
ing almost in no improvement in the patient’s condi-
tion. Resistant respiratory infections and histories of 

recurrent arthritis raised a suspicion of an underlying 
disease. After an immunologic work-up and further eval-
uation (Table 1), diagnosis of Bruton’s disease was made 
and intravenous immunoglobulin (IVIG) with dosage 
of 600 mg/kg per month was started. Shortly after the 
new treatment and also discontinuation of the previous 
drugs, his symptoms began to resolve. The other case was 
a 12-year-old boy from non-relative parents with no sib-
lings. Eight years ago, at the age of four, due to pauciartic-
ular arthritis and following work-ups, diagnosis of JRA 
was made and the patient was discharged with predniso-
lone, hydroxychloroquine, and sulfasalazine. Three years 
later, the patient presented symptoms of exacerbation 
of the disease, poorly responsive to immunosuppressive 
agents. On the admission, lab results demonstrated a 
flare-up of the arthritis. After several admissions, addi-
tion of recurrent upper respiratory tract infections, oti-
tis media and developing non-specific coughs made the 
condition more ominous. Chest spiral CT-scan showed 
opacities in lingula and peribronchial regions of the 
both lungs. History of flaccid paralysis followed by the 
polio vaccine administration at the age of six months, 
history of an immunodeficiency disorder in the patient’s 
maternal uncle, and poor response to broad-spectrum 
antibiotics were clues to work up the patient for primary 
immunodeficiencies (Table 2). According to the results, 
Bruton’s disease was diagnosed. IVIG with dosage of 600 
mg/kg were prescribed and symptoms relieved.
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Table 1. Immunologic Work-up and Flow Cytometry Results 
(Patient 1)

Results

IgM (nephelometry), mg/dL not detected

IgG (nephelometry), mg/dL not detected

IgA (nephelometry), mg/dL 9

IgE (ELISA), IU/mL 3

Anti-tetanus IgG (ELISA), IU/mL undetectable

Anti-diphtheria IgG (ELISA), IU/mL undetectable

Isohemagglutinin anti A, Titer < 1/2

Isohemagglutinin anti B, Titer < 1/2

Flowytometry

CD3, % 78.1

CD4, % 38.6

CD8, % 33.6

CD16, % 11.3

CD19, % 0.2 (low)

CD56, % 9.2

CD4/CD8 1.15

Table 2. Immunologic Work up and Flow Cytometry Results 
(Patient 2)

Results

IgM (nephelometry), mg/dL not detected

IgG (nephelometry), mg/dL not detected

IgA (nephelometry), mg/dL 3

IgE (ELISA), IU/mL < 0.1

Anti-tetanus IgG (ELISA), IU/mL undetectable

Anti-diphtheria IgG (ELISA), IU/mL undetectable

Isohemagglutinin anti A, Titer < 1/2

Isohemagglutinin anti B, Titer < 1/2

Flowytometry

CD3, % 90.5

CD4, % 42.4

CD8, % 47.6

CD16, % 6.7

CD19, % 2 (low)

CD56, % 5.4

CD4/CD8 0.89

3. Discussion
XLA is a humoral immunodeficiency, characterized by 

a defect in B-cell maturation followed by marked reduc-
tion in all of the isotypes of serum immunoglobulins as 
a result of BTK-gene mutation on X-chromosome (1, 3, 
4). Delay in diagnosis of primary immunodeficiencies 
(PIDs) is usual and these disorders are more common 

than thought (4). Since 1952, when Bruton’s disease was 
first described, the prevalence of infections and fre-
quency of hospital admissions have decreased, because 
of earlier diagnosis and proper management (3). Recur-
rent infections are the main manifestations of PIDs (3, 5), 
especially sinopulmonary ones (6), but other infections 
such as meningitis, arthritis, osteomyelitis, cellulitis, 
and gastroenteritis may occasionally occur (6). In com-
mon variable immunodeficiency (CVID) and XLA, com-
pared to the other congenital immunodeficiencies, bone 
and joint infections are observed more (6, 7). Nonpatho-
genic organisms in immunocompetent individuals, like 
mycoplasma and ureaplasma, are the most common 
agents causing arthritis in such immunocompromised 
patients (6), although Staphylococcus aureus and strep-
tococcal infections are also commonly observed (3, 6, 7). 
Bone and joint abnormalities can occur in patients with 
PID, with arthritis being the most common joint mani-
festation. The type of arthritis is usually aseptic oligo/
mono arthritis, which can be even the sole presentation 
(2, 7, 8). For many years, it was believed that hypogam-
maglobulinemia and agammaglobulinemia can be as-
sociated with symmetric polyarthritis with occasional 
extra-articular manifestations, resembling RA (7, 9). A 
report by Wang XC investigated this issue. In his study, 
which was conducted on eight patients with suspected 
XLA, results showed that three of eight had polyarthritis 
without any evidence of infection (10). In another study 
conducted on 281 patients with immunodeficiency, 30 
had arthritis as the first presentation, which was more 
common in individuals with Bruton's disease (22%). Non-
specific arthritis was more common than septic type. 
Monoarthritis and oligoarthritis were observed in Bru-
ton's disease and CVID, respectively and more commonly 
arthritis can get septic as a complication of an underly-
ing arthritis due to delayed diagnosis (9). In conclu-
sion, patients with recurrent arthritis or resistant ones 
should be assessed for immunodeficiency disorders, 
especially when other infectious states accompanying 
during the course of the disease; therefore, awareness 
of physicians concerning this issue would certainly pre-
vent serious and life-threatening complications in this 
group of patients.
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