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ABSTRACT

Primary immunodeficiency disorders, although rare, pose a significant burden in the quality 
of life of afflicted patients and their families. The most common of these disorders are 
caused by B-cell defects. A total of 6 patients were seen and diagnosed in a national tertiary 
hospital in the Philippines from 1996 to 2018. These patients were admitted due to various 
infections, and were subsequently diagnosed to have B-cell defects. Four out of the 6 patients 
have genetic studies confirming the diagnosis of X-linked agammaglobulinemia. One patient 
succumbed to sepsis at 10 years of age, while the rest are on follow-up at the Philippine 
General Hospital for intravenous immunoglobulin infusion.
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INTRODUCTION

Primary immunodeficiency is a group of rare disorders of immune system dysfunction 
affecting 1 in 2,000 live births [1]. Based on reports from various countries, B lymphocyte 
defects account for 50% to 58% of primary immunodeficiency disorders [2, 3].

In the Philippine Pediatric Society registry, there have been 50 reported cases of hereditary 
hypogammaglobulinemia, 4 cases of selective IgA deficiency, 1 case of selective IgG 
deficiency, and 2 cases of hyper IgM syndrome [4].

This case series describes the 23-year experience of a national tertiary hospital in the 
Philippines, during which 6 patients with primary immunodeficiency from B-cell defects 
were seen and diagnosed.
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CASE REPORTS

In our institution, 6 patients were seen and diagnosed with primary immunodeficiency from 
B-cell defects from 1996 to 2018. The summary of the patients' data is shown in Table 1. All 
patients were male and were admitted in the Philippine General Hospital due to a variety of 
infections. The age of onset of their first infections ranged from 11 months to 27 months, 
with a mean age of 17 months.

The age at the time of diagnosis of B-cell immunodeficiency varied widely, from 2 years to 
16 years of age, with a mean age of 5 years. The longest interval from the age of onset of 
first infection to the age of diagnosis of B-cell immunodeficiency was 15 years. The shortest 
interval was 3 months.

Only 4 patients had definitive diagnosis made through genetic studies. One patient expired 
without genetic studies being conducted. The other patient has not had genetic testing done 
due to financial constraints. The youngest patient to have had genetic testing done was at 2.5 
years old, 3 months after the onset of his infections. The oldest patient was at 17 years old, 
which was 16 years after the onset of clinical manifestations.

The first clinical presentation of the 6 patients varied from upper respiratory tract infection, 
diarrhea, skin infections, oral sores, meningitis, to pneumonia. Other clinical manifestations 
included sepsis, septic arthritis, otitis media, and tuberculosis. Table 2 shows the frequency 
distribution of the various infections.

Three out of the 6 patients had a positive family history of early death, all of which involved 
male family members (brother, uncle). Two patients had negative family history of early 
death, while data was not available for 1 patient.
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Table 1. Clinical, laboratory, and molecular profile of patients with B-cell immunodeficiency.
Patient 
No.

Sex Age at 
onset of 

infections 
(mo)

Age at 
diagnosis of 
B-cell defect 

(yr)

Age at 
definitive 
diagnosis 

(yr)

Family 
History

First clinical 
manifestation

IgG 
(mg/
dL)

IgM 
(mg/
dL)

IgA 
(mg/
dL)

B cell 
(%)

Genetic 
studies

Mother's 
status

Final 
diagnosis

Outcome

1 M 12 5 N/A +  
(brother)

URTI 554 
(low)

33.4 
(low)

60.5 
(low)

0 BTK mutation 
(exon 18 

c.G1751A)

N/A XLA On  
follow-up,  

27 years old
2 M 12 16 17 - Meningitis 288 

(low)
58.6 
(low)

68.7 
(low)

0 BTK mutation 
(exon 1 

g.35420G>A)

Carrier XLA On  
follow-up,  

26 years old
3 M 13 2 9 +  

(brother)
Skin 

infection
284 

(low)
34.4 
(low)

60.5 0 BTK mutation 
(R520X)

N/A XLA On  
follow-up,  

12 years old
4 M 26 2.5 No 

definitive 
diagnosis

- Diarrhea 33 (low) 5.16 
(low)

6.67 
(low)

0.73 Not done Not done B-cell 
defect

On  
follow-up,  

12 years old
5 M 11 1.5 No 

definitive 
diagnosis

N/A Oral sores 390 
(low)

85.9 68.7 2.64 Not done Not done B-cell 
defect

Died at 10 
years old 

from sepsis
6 M 27 2.5 2.5 +  

(brother, 
maternal 

uncle)

Pneumonia 688 
(low)

48.6 
(low)

114.2 0.64 BTK mutation 
(exon 8 

c.895>T)

N/A XLA On  
follow-up,  

2.5 years old

N/A, data not available; BTK, Bruton tyrosine kinase; URTI, upper respiratory tract infection; XLA, X-linked agammaglobulinemia.



The serum IgGs of all 6 patients were below normal range. Five patients had concomitantly 
low IgMs, while 3 patients had concomitantly low IgAs. All patients had normal T cell and 
natural killer cell counts. B-lymphocytes were less than 1% in 5 patients. Out of these 5 
patients, 4 were able to undergo genetic analysis for BTK mutation which confirmed the 
diagnosis of X-linked agammaglobulinemia. One patient had a B lymphocyte of 2.64%. 
Unfortunately, this patient expired before genetic analysis could be performed.

Only 1 patient had available results of the other family members, with results showing that 
the mother was heterozygous for the mutated allele.

Out of the 6 patients, 1 succumbed to sepsis at 10 years of age. The rest are on follow-up at 
our institution for intravenous immunoglobulin infusion. One patient has cognitive and 
motor deficits as a complication of viral encephalitis. Another patient has chronic lung 
disease, specifically bronchiectasis, which necessitated tracheostomy.

Although the recommended dose of intravenous immunoglobulin is 400–600 mg/kg every 
3–4 weeks, all 5 patients are unable to comply with this recommendation due to financial 
constraints. The usual average interval of their intravenous immunoglobulin infusion is 3 
months. All patients are provided antibiotic prophylaxis and supportive care, and are monitored 
for possible complications such as chronic lung disease, autoimmunity, and malignancy.

DISCUSSION

B-cell defects are characterized by disorders in the number or function of B-lymphocytes, 
resulting in the inability to produce normal antibodies. These manifest as recurrent and 
severe infections occurring during early childhood, after the maternally derived antibodies 
wane over 6 to 12 months [5]. This is consistent with the experience of our institution, with 
all patients first manifesting with infections at ages 1 to 2 years old.

Based on the 2019 International Union of Immunological Societies classification of primary 
immunodeficiencies, B-cell defects can be classified as hypogammaglobulinemia or other 
antibody deficiencies [6]. The most common cause of congenital hypogammaglobulinemia 
is X-linked agammaglobulinemia (XLA), which accounts for 85% of the cases [7]. In our case 
series, 4 out of the 6 patients had mutations in the BTK gene, confirming the diagnosis of XLA. 
All our patients were male and 3 patients had male relatives with early deaths from infection, 
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Table 2. Frequency distribution of clinical manifestations of patients with B-cell immunodeficiency
Clinical manifestation First clinical manifestation (n) Manifestations up until diagnosis was made, n (%)
Skin infection 1 5 (83)
Pneumonia 1 4 (67)
Otitis media 0 3 (50)
Abscess, deep-seated 0 3 (50)
Upper respiratory tract infection 1 2 (33)
Sepsis 0 2 (33)
Tuberculosis 0 2 (33)
Oral sores 1 1 (17)
Diarrhea 1 1 (17)
Meningitis 1 1 (17)
Pericarditis 0 1 (17)
Septic arthritis 0 1 (17)



which is consistent with the X-linked mode of inheritance. One patient still needs to undergo 
genetic studies to confirm the diagnosis. The patient who expired most likely did not have XLA, 
since his B cell was greater than 1%. He manifested with recurrent oral sores, pneumonia, 
septic arthritis, cellulitis, and Enterobius infection. His serum IgG, CD19, and CD20 levels were 
below normal range. His serum IgM, IgA, CD3, CD4, CD8, CD16/56, absolute neutrophil 
counts, and absolute lymphocyte counts were normal. This patient may have isolated IgG 
subclass deficiency. Although patients with isolated IgG subclass deficiency are usually 
asymptomatic, a minority can manifest with recurrent viral and bacterial infections. Another 
differential diagnosis is CD20 deficiency, although this is extremely rare [6].

B-cell defects cause significant economic and psychosocial difficulties among patients and 
their families [8]. The older patients in the case series had long intervals from the onset of 
manifestations to the age of diagnosis of B-cell immunodeficiency, during which repeated 
infections, physician consults, and antibiotic treatments drained the finances of the family. 
In fact, one patient already developed chronic lung disease necessitating tracheostomy 
before the diagnosis of B-cell defect was made. The younger patients had shorter interval 
from the onset of manifestations to the age of diagnosis, reflecting the positive results of 
increased awareness and early referral among the Philippine physicians. However, there may 
be patients with B-cell defects whose diagnosis were missed because of various reasons such 
as (1) they succumbed to infections complications before they could be screened for primary 
immunodeficiency, (2) inability to perform diagnostic tests such as serum immunoglobulins 
and B-cell enumeration due to financial constraints, and (3) they were lost to follow-up [9].

Currently, the cost and accessibility of genetic studies and intravenous immunoglobulin are 
significant obstacles in achieving optimal outcome for these patients.
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