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Primary immunodeficiency diseases are not common in children. The possibility of an 
immunological defect should be considered in any individual with repeated infections. A definite 
diagnosis for immodeficiency is sometimes difficult to achieve because of overlapping clinical mani­
festations. Immunoglobulin subclass deficiency is an immunological deficiency disease with which, 
one or more IgG subclasses are deficient. T cell immunity is normal. Patients may develop recurrent 
bacterial and respiratory infections or could remain asymptomatic11 ). 

Objective : The authors report a case of immunoglobulin G subclass deficiency presenting 
initially as transient hypogammaglobulinemia of infancy 

Case report : A 2 month-old boy presented to Siriraj Hospital with a history of chronic pro­
tracted diarrhea, disseminated scabies and sepsis. On presentation, he had generalized scaly and maculo­
papular rash with no palpable lymph nodes. CBC revealed WBC 22,100 cells/cm3 with PMN 42 per 
cent, lymphocytes 38 per cent, Eosinophils 4 per cent, Basophil 2 per cent and platelets 254,000/cm3• 

The immunoglobulin levels were as follows: IgG I8I mg/dl, IgA < 6.6 mg/dl, lgM 26.3 mg/dl. Lym­
phocyte enumerations revealed CD

4 
of2,433 cells/cm3 (N I,460-5,I60); CD

8 
4,682 cells/cm3 (N 650-

2,450); CD 19 l,588 cell/cm3 (N 500-I ,500); CD
16 

230 cell/cm3 (N 573 ± 264). The initial diagnosis was 
X-linked agammaglobulinemia vs common variable immunodeficiency disease. 

His diarrhea and five courses of sepsis responded well to antibiotics administration and courses 
of intravenous immunoglobulin (IVIG) replacement. His through lgG became normal at 2 years 
of age (after I2 months of IVIG). IVIG was stopped and the diagnosis was changed to transient 
hypogammaglobulinemia of infancy (THI). Nevertheless, during his 4 month follow-up he developed 
recurrent sinopulmonary infections (i.e, otitis media and pneumonia). Repeated immunoglobulin 
profile showed IgG I ,200 mg/dl, lgA I35 mg/dl, IgM 26 mg/dl, IgG subclass were IgG 

1 
I ,030 mg/dl 

(N 280-830), lgG2 30 mg/dl (N 40-2,400), lgG
3 

22 mg/dl (N 6-I30), lgG
4 

3 mg/dl (N 3-I20). A diag­
nosis of IgG2 subclass deficiency presenting early as transient hypogammaglobulinemia of infancy was 
then made. Treatment with monthly IVIG was reinitiated and the patient is currently doing well. 
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Conclusion : The authors present a case of IgG subclass deficiency presenting as transient 
hypogammaglbulinemia of infancy. Follow-up of the immune profile and clinical manifestation is 
necessary for a definite diagnosis. 

Key word : Immunoglobulin Subclass, Hypogammaglobulinemia 

NETTAGUL R, VISITSUNTHORN N, VICHYANOND P 
J Med Assoc Thai 2003; 86: 686-692 

* Division of Allergy and Immunology. Department of Pediatrics. Faculty of Medicine Siriraj Hospital, Mahidol Univer­
sity, Bangkok 10700, Thailand. 

Most immunodeficiency diseases have their 
distinct patterns of clinical presentations and labora­
tory findings. An early diagnosis of the immunodefi­
ciency diseases in these patients is not easy as lgG 
subclass deficiencies may remain asymptomatic since 
several diseases such as X-linked agammaglobline­
mia, transient hypogammagloblinemia of infancy have 
overlapping clinical manifestations. The pattern which 
is unusual for certain descant revise regurres requires 
reconsideration for another diagnosis. 

lgG subclass deficiency is clinical situation 
in which patients have low levels (below 2 standard 
deviations) of age-adjusted geometric mean of one 
or more IgG subclasses(2). 

Most frequently reported infections asso­
ciated with lgG subclass deficiencies are recurrent 
upper respiratory tract infections, including sinusitis, 
otitis media and they usually do not develop life 
threatening infectious episodes. 

A follow-up of clinical and laboratory inves­
tigations in patients is necessary for definite diagno­
sis. 

CASE REPORT 
Patient N.S. is a 2 month-old Thai boy 

referred to the Siriraj Hospital because of his chronic 
diarrhea. He was born by normal vaginal delivery 
with a birth weight of 2,500 g. He was breast fed for 
1.5 months. His diarrhea developed after switching 
from breast to infant formula feeding. His diarrhea 
was resistant to medical treatments. Five days prior 

to admission, he developed a generalized pruritic 
maculopapular rash. On arrival at Siriraj Hospital, he 
was afebrile and was slightly pale. A scaly generalized 
maculopapular rash was noted. No tonsils or lymph 
nodes were noted on examination. Liver and spleen 
were not palpable. The laboratory work up was as 
follows Hct 25 per cent WBC 22, I 00 cells/cm3 (N 
42%, L 38%, E 4%, B 2%) pit 254,000 cells/cm3. His 
stool contained numerous WBC but was negative for 
ova and blood sugar and electrolytes were normal. 
Scraping of skin lesions was positive for scabies. The 
anti-HIV (ELISA) was negative. TORCH titer was 
positive for anti HSV (lgG). His chest X-ray was 
normal. 

Hospital course (Table 1) 
During his 7 month's admission (from the 

age of 2 months to 9 months) five episodes of sepsis, 

Table 1. Hospital course of this patient with multiple 
infections and the causative agents. 

Age Diagnosis HIC 
(month) 

2 Sepsis, Diarrhea Candida, S. aureus 
4 Sepsis, Diarrhea Gram + ve cocci 
6 Sepsis, O.M. S. aureus 
7 U.T.I. K. pneumoniae (UIC) 
8 Sepsis S. aureus 
9 Sepsis No growth 
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Table 2. The immunoglobulin value on follow-up with clinical correlations. 

Age lgG lgA IgM 
(month) 

2 400 40 30 
4 181 <6.6 26.3 
6 735 36 60 
7 700 20 30 
8 695 14 48 
9 640 28 

12 630 28 86 
19 930 78 51 
24 1,280 30 125 
27 1.900 28 76 

one episode of otitis media and urinary tract infection 
were observed. He was treated with several courses of 
systemic antibiotics. His diarrhea continued despite 
changes of formula from Alsoy to Olac and Preges­
timil. Additional immunologic investigations were per­
formed after 2 months of admission including normal 
PHA stimulation. There was delayed type hypersen­
sitivity-no response to TB and tetanus. His repeated 
immunoglobulin showed IgG 1g1 mg/dl, IgA < 6.6 
mg/dl. lgM 26.3 mg/dl. CD4 was 2, 433 cells/cm3, 
COg 4,6g2 cells/cm3, B cell 1,5gg cells/cm3, The 
C04: COg ratio was 0.5. His lymph node biopsy 
showed only a decrease in the number of B cells and 
plasma cells. Although this was not typical of XLA 
(presence of germinal center and plasma cell) the 
authors decided to initiate intravenous immunoglo­
bulin administration at four months of age. His initial 
diagnosis was possibly X-linked agammaglobuline­
mia. (Table 2) 

His immunoglobulin level gradually increased 
to near normal levels at two years of age also with 
improvement of clinical symptoms. His IVIG treat­
ment was stopped at 27 months of age and the diagno­
sis was changed to transient hypogammmaglobuli­
nemia of infancy (THI). During his 4 months follow­
up (after discontinuation of IVIG), he developed 
recurrent sinopulmonary infections and pneumonia. 
Repeated immunoglobulin profile showed lgG 1,200 
mg/dl, lgA 135 mg/dl, lgM 26 mg/dl, lgG subclass 
showed IgG 1 1,030 mg/dl (N 2go_g30), IgG2 30 mg/ 
dl (N 40-240), IgG3 22 mg/dl (N 6-130), lgG4 3 mg/ 
dl (N 3-120). The diagnosis of IgG subclass deficiency 
was then made. Treatment with monthly intravenous 
immunoglobulin was reinitiated and the patient is 
currently doing well. 

Disease H/C IVIG 
(weekly) 

Sepsis NG 
Sepsis Gram + ve cocci I 
Sepsis+ O.M. S.aureus I 
U.T.I. Klebsiella( urine) 2 
Sepsis S.aureus 3 
Sepsis 2 

6 
6 

Off 

DISCUSSION 
The patient presented with low levels of 

immunoglobulin G which became normal, at 19 months 

of age suggesting a diagnosis of Transient Hypo­
gammaglobulinemia of Infancy (THI). Most patients 
with THI remain asymptommatic but could develop 
recurrent diseases such as otitis media, chronic diar­
rhea, bronchitis, urinary tract infection, osteomyelitis 
and cellulitis(3.4). The presented patient could be an 

extremely severe case of THI due to his severe cli­
nical courses during his early admission. 

In general, patients with THI continue to 
have a low level of immunoglobulin after the phy­
siologic hypogammaglobulinemia between 3 and 6 
months of age. Immunoglobulin levels are normally 
achieved by the age of 1g to 36 months(2). B cells 

are normal or near normal in number in such patients. 
The underlying pathogenesis for this disorder is 
unknown and could be heterogenous such as from 
deficiency ofT helper cells(5). Delayed functional 
maturation of B cells(6) has been postulated as con­
tributing factors to the pathogenesis of THI. It is 
most commonly thought to be a variant of the normal, 
age-related acquisition of the capacity of B cells to 
produce immunoglobulins. Subsequent laboratory 
investigations should clarify such a problem. Kosnik 
reported a THI patient with streptococcal sepsis pre­
senting as an acute abdomen(?). The presented patient 
had 5 episodes of sepsis which is unusual for THI. 
Most THI patients do not require IVIG since infec­
tions are usually not serious(g). The need for IVIG 
with frequent serious infections in the presented 
patient prompted the consideration for another diag­
nosis. 
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No THI patient who subsequently had a low 
level of lgG subclass after returning to normal level 
of immunoglobulin has been reported because it is 
a transient condition. 

Specific antibody response to H. influenzae 
and Pneumococci vaccine should be determined in 
this patient since there is a general consensus that 
absence of one or more IgG subclasses is relevant 
only if this deficiency is associated with abnormal 
specific antibody response(9, I 0). 

The mechanisms of lgG subclass deficiency 
are not clear. Deletions of sections of the immuno­
globulin gene are extremely rare but have been found 
in a few healthy individuals with deficiencies of 
more than one lgG subclass in combination with IgA 1 
deficiencyOO. The defect, therefore, probably resides 
at the level of the transcription of immunoglobulin 
gene in the B-lymphocyte. Abnormal T-lymphocyte 
control of B-lymphocyte function has also been pro­
posed02). The mechanism which links THI to IgG 
subclass is unclear 

lgG subclass is normally maintained within 
a relatively narrow range: lgG 1, 60-65 per cent; lgG2, 
20-25 per cent; IgG3, 5-10 per cent; lgG4, 3-6 per 
cent03). Each IgG subclass has an individual pattern 
of development with lgG 1 and lgG3 attaining adult 
levels at an earlier age than IgG2 and IgG4( 14). lgG3 
deficiency occurs most often in adults, and IgG2 defi­
ciency is most common in children05). The clinical 
expressions and immunoglobulin levels in patients 
with deficiencies of one or several IgG subclasses 
are variable. Variability in the clinical expressions, 
types and degrees of deficiencies has led to the notion 
that this condition is a syndrome caused by more than 
one mechanism(9), In general, patients with lgG sub­
class deficiencies usually do not present with life­
threatening infections(2). Asymptomatic individuals 
with lgG subclass deficiencies such as found in both 
blood donors06) and among the relatives of patients 
with a variety of immunodeficiencies including family 
members of patients with lgG subclass deficiencies 
(17). A wide range of infections with lgG subclass 
deficiencies have been reported such as pneumonia, 
bronchitis, otitis media, urinary tract infection, skin 
and eye infections. The predominant subclass defi­
ciency report was IgG 1 (18). whereas, others have 
generally seen deficiency of IgG2(l9) (and possibly 
IgG4)<20). The most common multiple immunoglo­
bulin isotype deficiencies were combined IgG2-IgG4 
(20) and combined IgG2-IgG4-IgA deficiency08, 
21). Such combinations may be due to coordinate 

regulation of immunoglobulin isotype-switch expres­
sion since these heavy-chain loci are sequentially 
adjacent on chromosome 14(22,23). Patients with 
recurrent and/or some respiratory infections with 
borderline lgG levels could have IgG subclass defi­
ciencies. Patients with combined lgG-IgA deficiencies 
are predisposed to recurrent respiratory tract infec­
tions08). Isolated lgG4 subclass deficiency with 
recurrent infections have also been reported(20). 
Patients with IgG 1 and lgG3 deficiencies may deve­
lop recurrent respiratory tract infections resulting 
in deafness (from chronic otitis media) and bron­
chiectasis particularly when associated with IgA defi­
ciency(24). Allergic patients may have an increased 
prevalence of low lgG values compared with non 
atopic individuaJs(25). Low lgG4 has frequently been 
observed in allergic patients resulting in recurrent 
infections more atopic control subjects with normal 
IgG subclass leveJs{20,26), IgG subclass deficiencies, 
predominantly of IgG2, has been observed in one 
third of children under 7 years of age presenting with 
severe asthma presumably due to delayed maturation 
of the immune system(27) or from chronic steroid 
usage(28-31). The pattern of pneumococcal antibody 
response could be divided into three groups accord­
ing to the postvaccination antibody titer, i.e. Gr sup 
1: Non responder, Gr sup II: Intermediate responder, 
and Gr sup III: Normal responderC32). 

lgG subclass deficiencies have been observed 
in patients with vasculitides such as with Henoch­
Schonlein purpura, autoimmune cytopenia, diabetes 
mellitus type(33,34), Freidreich's ataxia, Ataxia telan­
giectasia(35) and SLE(36) and patients with severe 
combined immunodeficiency, chronic granulomatous 
disease, chronic mucocutaneous candidiasis and defi­
ciency of major histocompatibility antigens (Bare 
lymphocyte syndrome )<37 ,38) Initial treatment of 
patients with recurrent infections with low lgG sub­
classes and/or a selective antibody deficiency could 
be prophylactic antibiotics. The usual choices of anti­
biotics are amoxycillin and Trimetroprim-Sulfametho­
xazole given twice daily. Failure to prophylactic treat­
ment could justify the use of IVIG particulary those 
with specific antibody deficiencies. Duration of given 
IVIG is variable depending on the age and clinical 
course of individual patients(39). 

Available IVIG preparations generally con­
tain normal proportions of IgG subclasses but differ 
mainly in lgA contents. The recommended dosage is 
200-500 mglkg of lgG every 3-4 weeks. Dosages and 
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intervals can be adjusted according to severity of 
infections(40). The mode of action can not be attri­
buted to replacement of the respective isotypes of 
IgG. but is probably due to the effect of IVIG in pre­
venting repeated viral infections. The biologic acti­
vity of the immunogloblin approved for treatment is 
more important than substitution of the respective 
isotypes because IgG subclass level is not signifi­
cantly changed after the infusion(41). 

Most patients with IgG subclass deficiencies 
have normal lgG levels due to a compensatory 
increase in other lgG subclasses. Total lgG concen­
trations could be low in lgG 1 deficiency due to a 
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large contribution of this subclass(39). The interpre­
tation of low lgG subclass levels could sometimes 
be difficult due to a variation in IgG subclass con­
centrations with age and lack of universally stan­
dardized methods of assay. This pattern of serocon­
version is characteristic of young infants aged 6 
months or less(42). 

The duration of IVIG treatment in the pre­
sented patient depended on his clinical course. The 
clinical course in the presented patient indicated that 
a definite diagnosis of his immunodeficiency could 
only be made by close follow-up overlapping the 
clinical manifestations. 

(Received for publication on September 28, 2002) 
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~J-wLni11!J"l'll'l::1l~LLl'l::&il11L~iJn~ 5 l'lf~~~(;liJ1J~t.liJ~~~iJI!JlUlj~lt.I::LL~::m'lh1iil-ll;jltJLn~\l~t.l (IVIG) 'i::iu 

lgG 'lliJ~~J1£Jn~Ul-llLU'\.Iun&i L~iJiJl~ 2 u ( 12 LtiiiJtJ 'r1~~h11VIG) ;H~1~'r1~111L~ IVIG u.~::i-Q'IQI!ILUt.i Trans1ent hypo­

gammaglobullnemla of 1nfancy 4 LtiiiJt.~'r1~~'llnm"l~l11(;lll-/WUll~J-wii ljtlm~uu.~::tJiJl111J1l-lii~ 4 1'1~~ 9l"l1"l'i::iu 

Li'liJ111WU lgG 1 ,200 mg/dl, lgA 135 mg/dl, lgM 26 mg/dl, lgG subclass wu lgG 1,030 mg/dl (tJn~ 280-830), 
1 

lgG 30 mg/dl (un~ 40-2,400), lgG 22 mg/dl (Un~ 6-130), lgG 3 mg/dl (Un~ 3-120) "lln~~i~n~l1Yn1~ 
2 3 ' 

iU'IQI!J~,j,£J"ll£JifLutJ lgG
2 

subclass deficiency ;H~mm"lLL~(;l~L~l-IU.'inL'rliiiJtJ Trans1ent hypogammaglobulinemia of 

1nfancy mm'i~J1£JMt.~'r1~~fn~n~li!J IVIG 'YJnL~iJt.l . . ' .. . . 
RltJ : 11111h~t.1iJ~Ull!l lgG subclass deficiency l1l-ll11111!1iJlnl'il'l~l£Jnu Trans1ent hypogammaglobulinem1a 

of 1nfancy nl'iLc-h~(;l(;lll-/iJlnl'iLL~::~l'lLi'liJl11l1l~iil-l~t.l '1::~1tJLt.lm"li'U"lQI!J 1~tJn~iJ~ 

7::1 L'l.lflflrJa, 'l.l"la!l'l.l~fi' i;t~!Jtf\l'm, tJiifl i•rn'I.I1J,j' 
'i"'l1)(l!JL'I1'Jm'i!LL'W'YipJ "1 2546; 86: 686-692 




