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Introduction: In this study, we aimed to investigate the clinical, labora-
tory and demographic characteristics of patients with THI who were ad-
mitted with the suspicion of recurrent infection and immunodeficiency.
Methods: The study included 287 patients who were followed up 
with the diagnosis of transient hypogammaglobulinemia in infancy at 
Selçuk University Meram Faculty of Medicine, Child Health and Diseases 
Department and Department of Pediatric Allergy and Immunology, be-
tween November 2001 and November 2006. The age, gender, the age 
of the complaints and diagnosis, clinical features, family history and 
laboratory findings of the patients were examined. The data of the pa-
tients were collected by using the hospital file and the records in the 
Pediatric Immunology cards.
Results: 195 (67.9%) of the patients were male and 92 (32.1%) were fe-
male (p<0.05). The M/F ratio was 2.1. The age of diagnosis ranged from 
8 months to 48 months with a mean of 24.6±11.3 months. The duration 
between the complaints and the age of diagnosis was between 1 and 
63 months and the mean age was 13.5±8.6 months. Complaints of the 
patients were recurrent upper respiratory tract infection (URTI) 54.35% 
(n: 156), lower respiratory tract infection (LRTI) 50.52% (n: 145), sinusitis 
41.26% (n: 118), recurrent otitis, 28.22% (n: 81), asthma finding 12.89% 
(n=37), allergic skin and rhinitis findings 10.45% (n: 30), gastroenteritis 
6.96% (n: 20), urinary tract infection 4.18% (n: 12), and moniliazis was 
3.83% (n: 11). 
Discussion and Conclusion: THI is usually a self-recovering disease 
around three years of age. In order to prevent complications such as 
chronic lung disease and to reduce morbidity, it is important to follow 
up the cases regularly.
Keywords: Immunodeficiency; infancy; transient hypogamma-
globunemia.

Amaç: Bu çalışmada kliniğimize tekrarlayan enfeksiyon ve immün 
yetmezlik şüphesi ile başvuran THI'li olguların klinik, laboratuvar ve 
demografik özelliklerini incelemeyi amaçladık.

Gereç ve Yöntem: Çalışmaya, Selçuk Üniversitesi Meram Tıp Fakültesi 
Çocuk Sağlığı ve Hastalıkları Anabilim dalı, Pediatrik Allerji ve İmmü-
noloji bölümünde Kasım 2001- Kasım 2006 tarihleri arasında süt ço-
cukluğunun geçici hipogamaglobülinemi tanısı ile izlenen 287 has-
ta alındı. Hastaların yaş, cinsiyet, şikayetlerinin başladığı yaş ve tanı 
yaşları, klinik özellikleri, aile öyküsü, laboratuar bulguları incelendi. 
Hastalara ait veriler, hastane dosyası ve Pediatrik İmmünoloji kartla-
rındaki kayıtları kullanılarak toplandı.

Bulgular: Çalışmaya alınan hastaların 195’i (%67,9) erkek, 92’si 
(%32,1) kız idi (p<0,05). E/K oranı 2,1 idi. Tanı yaşı 8 ay ile 48 ay arasın-
da değişmekte olup ortalama 24,6±11,3 ay idi. Şikayetler ile tanı yaşı 
arasındaki geçen süre 1-63 ay arasında olup ortalama 13,5±8,6 ay idi. 
Hastaların başvuru şikayetleri tekrarlayan ÜSYE %54,35 (n: 156), ASYE 
%50,52 (n: 145), sinüzit %41,11 (n: 118), tekrarlayan otit %28,22 (n:81), 
astım bulguları %12,89 (n: 37), alerjik cilt ve rinit bulguları %10,45 (n: 
30), gastroenterit %6,96 (n: 20), idrar yolu enfeksiyonu % 4,18 (n: 12), 
moniliazis %3,83 (n: 11) idi.

Sonuç: THI çoğunlukla üç yaş civarında kendiliğinden düzelen bir 
hastalıktır. Kronik akciğer hastalığı gibi komplikasyonlarını önle-
mek ve morbiditeyi azaltmak için olguların düzenli takip edilmesi 
önemlidir.

Anahtar Sözcükler: İmmün yetmezlik; süt çocuğu; geçici hipoga-
maglobülinemi
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The transient hypogammaglobulinemia of the infant (THI) 
was first identified by Gitlin and Janeway in 1956.[1] As a re-

sult of the exclusion of other causes of hypogammaglobuline-
mia, it is normally considered as the period extension of physi-
ological hypogammaglobulinemia which we expect in babies 
aged 3–6 months. Hypogammaglobulinemia develops due 
to the decrease of antibodies in the IgG structure transmitted 
from the mother by transplacental route and inadequate nor-
mal production of the IgG of the infant.[2] In addition, IgA and 
IgM levels may also be low. Although a number of patholog-
ical mechanisms have been proposed, the causes of THI are 
not fully known. 

The THI frequency is not fully known. While THI may be asymp-
tomatic, recurrent sinopulmonary infections and rarely life-
threatening infections such as meningitis may be seen.[3] In 
these cases, the serum IgG level is below the 2 standard devia-
tion of the mean according to the age. Although THI has been 
known for a long time, very little is known about the long-
term follow-up of patients.[4] Spontaneous clinical improve-
ment, in most of the studies, is reported to be between 9 and 
15 months and normal Ig levels are reached between 2 and 4 
years old.[3] However, in a limited number of patients, low Ig 
levels have been shown to continue until the age of 5.[5,6]

In this study, we aimed to investigate the clinical, laboratory 
and demographic characteristics of cases whom we evaluated 
as THI after excluding other hypogammaglobulin causes and 
the patients who were admitted to our clinic with the suspi-
cion of recurrent infection and immunodeficiency, followed-
up with a pre-diagnosis of hypogammaglobulinemia.

Materials and Method

Study population
The study included 287 patients who were followed up with 
the diagnosis of transient hypogammaglobulinemia in in-
fancy at Selçuk University Meram Faculty of Medicine, Child 
Health and Diseases Department and Department of Pedi-
atric Allergy and Immunology, between November 2001 and 
November 2006. The age, gender, the age of the complaints 
and diagnosis, clinical features, family history and labora-
tory findings of the patients were examined, retrospectively. 
Parental blood relatives, family history of immunodeficiency, 
family history about the childern who had lost their lives due 
to this illness, clinical conditions at admission, absolute lym-
phocyte counts, serum immunoglobulin levels, peripheral 
blood lymphocyte subgroups, in vitro lymphocyte subsets, 
complications during follow-up, treatments, if any, the causes 
of death were recorded. The data of the patients were col-
lected by using the hospital file and the records in the Pedi-
atric Immunology cards.

The consanguineous marriage was classified as first degree 
(cousins), second degree (sibling descendants) and third de-
gree (more distant) kinship. It was accepted as growth retar-
dation when the quantitative values which were determined 

according to the height and weight measurement and gender 
were below 2SD It was recorded whether the patients came 
to the hospital when they were regularly called for control at 
3-month intervals repeated viral and pyogenic infections of 
each patient were recorded. Complete blood count and im-
munoglobulin values were re-evaluated.
The lung tomography was performed in patients with chronic 
lung disease findings. High-Resolution Computerized To-
mography (HRCT) was taken when necessary pathological 
radiological images were followed. In patients, allergy was 
detected by specific high IgE levels and/or skin prick test pos-
itivity. The following criteria were investigated for the diag-
nosis of THI.[7]

1. Patients under 4 years of age at the admission
2. One or more major Igs (IgG, A, M) below 2SD for the serum 

level based on the age.
3. Normal titer of isohemagglutinin (1/10 and above)
4. Solidity of cellular immunity, clinical and laboratory tests, 

and no other immunodeficiency syndromes. 
Each patient was called for control at 3 to 6 months periods 
until their immunoglobulins were normal and clinically im-
proved. In the controls, the patient's health status and lab-
oratory tests were examined as a whole. In laboratory tests, 
Igs, isohemagglutinin titers (Anti-A, Anti-B, N: ≥1/10), periph-
eral blood lymphocyte subgroups (CD3, CD4, CD8, CD19 and 
CD16+56 levels), phytohemagglutinin (PHA) lymphopolifera-
tive response were evaluated.

Methods
Complete blood count (Beckman Coulter Gen-S, laser sys-
tem) and peripheral smear were used to calculate the abso-
lute neutrophil and lymphocyte counts. If the absolute lym-
phocyte count was less than 3000/mm³ under one year and 
below 1500/mm³ at one year of age, neutropenia was con-
sidered if lymphopenia and neutrophil count was lower than 
1500/mm³. Serum immunoglobulin and its subgroups were 
studied by nephelometric method (Date Behring Marburg 
Gmbh, Germany) and the values were compared with the 
normal limits. Peripheral lymphocyte subgroups were ana-
lyzed using 4 color flow cytometry method (BD Facs Calibur, 
BD Calibur, BD Biosciences, San Jose, California, USA). In vitro 
lymphocyte proliferation was performed using fitohemaglu-
tinin (Irvine Scientific, 2511 Daimler street, Santa Ana, Cal-
ifornia). The titers of isohemagglutinin were determined in 
the blood bank of our hospital according to the standard 
methods.

Statistical analysis
Statistical evaluation of the data (SPSS for Windows, Version 
10.0, SPSS Inc., U.S.A) was performed using the package pro-
gram. Student t-test was used for normal distribution, and 
Mann-Whitney U test was used for the distribution which is 
not normal. Pearson chi-square was used to compare categor-
ical variables. P<0.05 was considered statistically significant.
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Results
The average number of patients who were admitted to the 
general outpatient clinics of Selçuk University Faculty of 
Medicine Child Health and Disease department was deter-
mined as 20.000. There were 1054 patients diagnosed with 
primary immunodeficiency during the five-year period. Ac-
cording to this, primary immunodeficiencies accounted for 
about 1.75% of the patients admitted to the general outpa-
tient clinics of Pediatrics and 25.7% of the 4100 patients who 
were followed in the Pediatric Allergy and Immunology out-
patient clinic. During the 5-year follow-up, there were 287 pa-
tients diagnosed with THI. According to this, THI covers 0.47% 
of patients who are admitted to the polyclinics in total and 
7% of patients who are admitted to the child allergy and im-
munology policlinic. The patients followed up with pre-diag-
nosis of primary immunodeficiency was 27.2%.
195 (67.9%) of the patients were male and 92 (32.1%) were 
female (p<0.05). The M/F ratio was 2.1. The age of diagnosis 
ranged from 8 months to 48 months with a mean of 24.6±11.3 
months. Demographic characteristics of the patients are 
shown in Table 1. The duration between the complaints and 
the age of diagnosis was between 1 and 63 months and the 
mean age was 13.5±8.6 months. Complaints of the patients 
were recurrent upper respiratory tract infection (URTI) 54.35% 
(n: 156), lower respiratory tract infection (LRTI) 50.52% (n: 
145), sinusitis 41.26% (n: 118), recurrent otitis, 28.22% (n: 81), 
asthma finding 12.89% (n=37), allergic skin and rhinitis find-
ings 10.45% (n: 30), gastroenteritis 6.96% (n: 20), urinary tract 
infection 4.18% (n: 12), and moniliazis was 3.83% (n: 11) (Table 
2). URTI, LRTI and sinusitis were found significantly higher 
than other accompanying symptoms (p<0.005).
The rate of consanguineous marriage was 30.0% in THI pa-
tients. The first degree was 2.8%, the second degree was 
14.6% and the third degree was 12.6%. In 11 patients (3.83%), 
there was a history of sibling death and no immunodeficiency 
was determined in the family. Growth retardation was de-
tected in 16 patients (5.57%). Anemia was found in 108 pa-
tients (37.63%), neutropenia in 11 (3.83%) and lymphopenia 
was found in 4 patients (1.39%).
Levels of isohemaglutinin in patients with ABO blood group 
antigens and lymphocyte proliferation response to mitogens 
were evaluated. 21 (7.31%) patients had AB blood group, so 
the titer of isohemaglutinin could not be studied. The titers 
of isohemagglutinin was low in 52 (18.11%) patients and re-
turned to normal at later controls. The lymphoblastic transfor-
mation response of phytohemagglutinin was found normal in 
all children studied (n=24). In 12 (4.18%) patients, the antibody 
response to pneumococcal vaccine was found to be normal. 
Peripheral blood lymphocyte analyzes were compared with 
the normal values of healthy Turkish children in 147 (51.2%) 
patients and the CD3, CD4, CD8, CD19 and CD16+56 levels 
were found normal.
103 of our patients (35.88%) were diagnosed with asthma. An-
tihistaminic and/or local treatment was initiated in 18 (6.27%) 

patients due to allergic rhinoconjunctivitis and dermatitis. 
In 111 patients, positivitiy was found in specific IgE elevated 
levels and/or skin prick test. In 10 (3.48%) patients, isoniazid 
treatment was started upon detection of elevation in tuber-
culin skin test.

The main Ig deficiencies of the patients at the time of diagno-
sis are shown in Table 3.

Although 90 (31.35%) of our patients were called for outpa-
tient check-ups, they did not come. Immunoglobulin levels 
could be controlled in 116 (40.41%) patients. The patients 
were followed-up for 3–52 months (mean 14 months). 25 
(8.71%) patients' Ig levels reached at normal level in consis-
tence with age after 12 months (Normal range: 5–31 months). 
Despite the follow-ups, in 91 (31.70%) patients, low levels of 
Ig levels were maintained. In spite of 52 months, there was 
the patient who had low Ig level. Among these patients, 27 
(9.40%) of them had isolated IgG decrease, 10 (3.48%) of them 

Table 1. Demographic characteristics of patients

  Mean±SD Min.–Max.

The age of diagnosis (month) 24.6±11.3  8–48
The duration between the complaints 
and the age of diagnosis (month) 13.5±8.6 1–63
The follow-up time (month) 12.6±15.3  3–52
The age of recovery (month) 28.6±10.1 5–60

SD: Standard deviation; Min.: Minimum; Max.: Maximum.

Table 2. Clinical features of patients

Complaints n %

URTI 156 54.35
LRTI 145 50.52
Sinusitis 118 41.11
Recurrent otitis, 81 28.22
Asthma 37 12.89
Allergic skin and rhinitis findings 30 10.45
Gastroenteritis 20 6.96
Urinary tract infection 12 4.18
Moniliazis 11 3.83

URTI: Upper respiratory tract infection; LRTI: Lower respiratory tract infection.

Table 3. The main Ig deficiencies of the patients at the time of 
diagnosis

  n %

Isolated IgG decrease 87 30.31
IgA and IgG decrease 77 26.82
IgG, IgA and IgM decrease 67 23.34
IgG and IgM decrease  30 10.45
IgA and IgM decrease 26 9.05
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had isolated IgA level decrease (3 of them were selective), 6 
(2.09%) of them had isolated IgM decrease. IgA and IgG in 16 
(5.57%) patients, IgG and IgM in 15 (5.22%) patients, IgG and 
IgM in 11 (3.83%) patients and IgA and IgM continued to de-
crease in 6 (2.09%) patients. In 19 patients, fluctuations in Ig 
levels were observed.
In the controls, it was found that 50.17% (n: 144) of the patients 
had URTI and 29.26% (n: 84) had pyogenic infections. Co-tri-
moxazole prophylaxis was started in 129 patients (44.94%). 
In 11 patients (3.83%), chronic lung findings (atelectasis in 3 
patients, bronchiectasis in 3 patients and fibrotic changes in 
5 patients) were detected with CT and/or HRCT. Two patients 
(0.69%) were treated with IVIG at 400 mg/kg every 4 weeks 
for recurrent LRTI. Antituberculosis treatment was started in 
two of our patients who had joint tuberculosis and pulmonary 
tuberculosis.

Discussion
THI is the primary humoral immune deficiency, which is char-
acterized by a lack of normal Ig production due to the delay 
of immune maturation.[8–10] The widespread opinion is that 
the clinical presentation of the disease is not homogeneous 
but that its course is heterogeneous. Although a number of 
pathological mechanisms have been proposed, the causes of 
THI are not fully known. Delay in maturation of B cells, auxiliary 
T cell (CD4+) maturation defects, and irregularities between 
cytokines take place among these mechanisms. In a study, it 
was reported that there was no dysfunction in B lymphocytes 
in THI but deficiency of T helper cell function caused a de-
crease in Ig synthesis.[11] This theory was supported by defect 
in CD4+ T cell numbers and functions, although B cell num-
bers and functions were normal.[4] Recent studies have shown 
that cytokines have an important role in the pathogenesis of 
THI. Kowalczyk et al. found that TNF-α, TNF-β, IL-10 production 
increased in patients with THI and there was no significant 
change in the release of other cytokines.[12] 
Although the incidence of this disease group is unknown in 
our country, the high rate of consanguineous marriages con-
stitutes a significant risk for these diseases. Relative marriages 
increase the risk of autosomal recessive and multifactorial dis-
eases.[13] In Asia and Africa, consanguinity is common for social 
and cultural reasons.[14,15] The frequency of consanguineous 
marriages in Middle Eastern Muslims varies between 20–70%.
[16] This situation is still a problem in our country. In our series, 
consanguineous marriage was found to be high in patients 
with THI (30.0%).
Although there are various studies on the frequency of THI, it 
continues to be discussed. The incidences were found to be 
different in studies among various centers. The real incidence 
is not known due to the fact that most of the patients are 
asymptomatic or the cases of severe infection are rare. Some 
of the researchers report that THI rarely appears. Some sug-
gest that THI cannot be detected sufficiently in clinical prac-
tice.[4–6,17–19] Tiller and Buckley detected THI in 11 of 10 thou-

sand patients.[6] Dressler et al. similarly identified 5 cases in 
more than 8000 samples in 11 years.[17] Walker et al. reported 
definite THI (1.5%) in 15 of 2468 patients in 10 years, and prob-
abale THI in 25 of them.[18] This indicates that the incidence is 
about 21–61 in 1,000,000 live births.[3] 35 of the 1632 infants 
referred to the Canadian Immunology Clinic were diagnosed 
with THI (2.1%).[17] In the study conducted by Kütükçüler et al., 
they found a rate of 12.5%.[20] In our study, THI rate was found 
as 27.22%. The inconsistency of incidences in reports from 
various centers can be explained by different study popula-
tions and differences in the diagnostic criteria of this disease. 
The height of our rate can be explained by the fact that we are 
an immunology center and that children who are ill frequently 
can apply directly.
The heredity of the disease is not completely known. In the 
literature, it is reported that the patients with THI are predom-
inantly male. In two studies, the ratio of male/female ratio has 
been found as 2/1.[19,21] In our study, 69.94% of the cases were 
male, in accordance with the literature. When the symptom 
ages of the patients were examined, it was found that the 
symptom age of the patients diagnosed with THI, was median 
9 months in the study performed by Doğu et al.[21] In our study, 
the age of diagnosis ranged from 8 months to 48 months with 
a mean of 24.6±11.3 months. This may be explained by the 
late referral of patients to our center. The fact that the peirod 
between the complaints and the diagnosis age was 13.5±8.6 
months supported this idea.
THI's clinical characteristics vary widely from patient to pa-
tient. It may cause severe recurrent infections while seen with-
out any symptoms.[3,6] In the study of 40 cases with Kılıç et al., 
the most common complaints were the recurrent respiratory 
tract infection, otitis media, bronchitis, asthma and recurrent 
gastroenteritis.[19] Doğu et al. reported similar results in their 
studies.[21] In our study, these two studies showed similarity 
with the results. Invasive infections have been reported in two 
separate studies.[19,21] In the study of Dalal et al., meningitis 
was detected in one patient.[4] In our study, we found sepsis 
in two (0.69%) patients and meningitis in one (0.34%) patient. 
This may be explained by the lower socioeconomic status of 
our patient population and poorer hygiene conditions.
The rate of atopic diseases is not significant in many series.
[4,6] However, Fineman and his friends in their study, defined 
food allergy and increase in IgE levels in patients with THI.[22] 
Today, Walker et al. reported atopic disease or food allergy 
symptoms in 12 of 15 patients.[18] In another study, 13 of 40 
patients (32.5%) had allergic symptoms including allergic 
bronchitis and atopic dermatitis.[19] In another study, 14 of the 
30 patients (46.6%) had asthma and other allergic diseases.[20] 
We found similar findings in our study. A total of 103 (35.88%) 
patients were admitted with symptoms of asthma such as 
wheezing, coughing and wheezing, and 18 (6.27%) patients 
with other allergic symptoms such as allergic rhinitis and 
atopic dermatitis.
Transient neutropenia is one of the rarely seen hematological 
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abnormalities in THI. Tiller et al. in their study, they found tem-
porary neutropenia in 2 patients (18.1%).[6] Dalal et al, in their 
study again, found neutropenia in two patients.[4] In our series, 
108 patients (37.63%) had anemia, 11 (3.83%) had neutrope-
nia and 4 (1.39%) had lymphopenia. Patients with THI should 
be followed up with complete blood count considering that 
there may be hematological abnormalities.

Even though THI has been known for a long time, there has 
not been enough information about the long-term outcome 
of these patients until recent years. In the prospective evalu-
ation of these infants, normal Ig levels were found to reach in 
30–40 months. Dalal and his colleagues followed 35 children 
with hypogammaglobulinemia for 10 years and showed that 
all other patients, except for three patients, reached normal 
IgG levels in 6–100 months.[4] In the study of Kılıç et al., 40 pa-
tients with THI were evaluated prospectively and they showed 
that 33 of them had normalized Ig levels.[19] 53% (n=16) of 
the patients reached normal Ig levels before 36 months, and 
the improvement was achieved in 5 patients (20%) after 36 
months (41–66 months). 9 patients with a average follow-up 
of 16 months have been reported with low Ig levels. In the 
study conducted by the Doğu et al., patients were followed-
up for 5 to 28 months, and 21 (70%) patients were reported to 
have normal levels consistent with age approximately at the 
age of 27 months, while improvement was monitored before 
36 months of age in 16 of the 21 patients.[21] In our series, pa-
tients were followed-up for 3–52 months (mean 14 months). In 
25 (8.71%) patients, Ig levels reached normal levels that were 
compatible with age after 12 months. In 91 (31.70%) patients, 
a low level of IgG levels was observed despite the follow-up. In 
this study, according to the records of our patients, we found 
that 8.71% of THI patients improved with one year follow-up. 
This low rate can be explained by the shortness of our average 
follow-up periods.

In most patients with THI, normal or near-normal tetanus and 
diphtheria toxids have been reported to have an antibody 
response. In some cases, the level of isohemaglutinin was 
found to be in the normal range according to the age before 
the Ig levels were normal.[18,23] Cano et al. reported that 11 of 
12 patients with THI had no specific antibody response to the 
respiratory tract viruses panel despite repeated URTIs before 
17-month.[24] In the study of Kılıç et al., 40 of the 40 patients had 
specific antibodies against polio virus antigens and they found 
antibody forming capacity against ABO blood group antigens 
in 39 patients.[19] In our study, the titers of isohemagglutinin 
was low in 52 patients (18.11%) at baseline and returned to 
normal at later controls. The response of phytohemagglutin to 
lymphoblastic transformation and response to pneumococcal 
vaccine was found to be normal in all studied children. These 
findings are consistent with the literature.

In general, supportive treatment and appropriate antimicro-
bial therapy for specific infections are sufficient in these pa-
tients. Although IVIG replacement therapy is not usually re-
quired, treatment of Ig may be considered in the presence of 

refractory infection to severe or conventional treatment.[3,4,24] 
The aim of IVIG treatment is to help reduce the frequency and 
severity of infections. In the study performed by Kılıç et al., two 
(5%) patients underwent IVIG treatment for about a year and 
in the follow-up they found that the levels of immunoglobulin 
returned to normal.[19] In the study conducted by Doğu et al., 
two (6.6%) patients were treated with IVIG and they discon-
tinued the treatment when their immunoglobulin levels im-
proved before 36 months.[21] In our study, two (0.69%) patients 
with recurrent pneumonia were treated with IVIG. Our practice 
was similar to the rates reported in other studies.
In studies in which patients with THI have been examined 
whether the patients have undergone recurrent infections in 
their follow-up have not been fully reported. Patients with re-
current respiratory or middle ear infections may benefit from 
prophylactic antibiotic treatment. Co-trimaxazole prophylaxis 
was initiated in 129 (44.9%) of our patients. Antituberculosis 
treatment was started in two of our patients who had joint tu-
berculosis and pulmonary tuberculosis.
Complications may occur in patients due to recurrent respira-
tory tract infections. The earlier it is diagnosed, the more pos-
sible to reduce these complications. We found chronic lung 
findings in 11 (3.83%) patients with THI. This is seen in diseases 
in which diagnosis is difficult and diagnosis is delayed. Pedi-
atricians should not forget the imaging modalities as well as 
immunodeficiency screening panels in patients with recurrent 
lower and upper respiratory tract infections. For patients with 
normal CT, HRCT should be performed if necessary.
As a result, THI is usually a self-recovering disease around three 
years of age. Different results have been found in the literature 
on the age of recovery of immunoglobulins and the reason for 
this has not been elucidated yet. Long-term prospective stud-
ies are needed for this. Other causes of hypogammaglobuline-
mia must certainly be excluded. In order to prevent complica-
tions such as chronic lung disease and to reduce morbidity, it 
is important to follow up the cases regularly
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