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ABSTRACT

Objective: Immunoglobulin lowering may be associated with recurrent wheezing symptoms and clinic by increasing
the tendency to viral respiratory tract infections. This study aimed to investigate the frequency of immunoglobulinemia
in preschoolers with wheezing.

Material and Methods: The study was conducted between 01.01.2013 - 01.01.2016 between T.C. University of
Health Sciences, Ankara Child Health and Diseases Hematology Oncology Training, and Research Hospital, The
Pediatric Allergy and Immunology Clinic included patients who had been followed up and treated for at least one year
with recurrent wheezing attacks within 72 months. The patients’ immunoglobulin (G, A, M) values were retrospectively
analyzed. Immunoglobulin levels were determined to be normal and low according to age limits.

Results: The study included 585 patients (65.6% male, 34.4% female) under the age of 6 years with a mean age of 26.9
months. The mean follow-up period of the patients is 2.2 years. In 33.7% of these patients, at least one immunoglobulin
was low. None of these patients had any signs or symptoms of immunodeficiency. Immunoglobulin A was low in 21%
of the patients, immUtnglobulin G in 18%, and immunglobulin M in 7.5% of all patients.

Conclusion: Hypogammaglobulinemia was found in approximately 1/3 of the patients. There were no signs
of immunodeficiency in these patients. Whether this is a special group in preschooler recurrent wheezing and
hypogammaglobulinemia combination should be etiologically investigated.

Key Words: Immunoglobulin A, Immunoglobulin G, Immunoglobulin M, Low immunoglobulin, Pre-school recurrent
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0z
Amag: immiinglobulin diisiklGgi viral solunum yolu enfeksiyonlarina egilimi arttirarak tekrarlayan vizing semptomlari ve klinigi ile iliski
olabilir. Bu galismada okul dncesi vizingli hastalarda immtnglobulin dUsukligu sikhidini aragtirmak amagclandi.

Gereg ve Yontemler: Calismaya 01.01.2013 - 01.01.2016 tarihleri arasinda T.C. Saglk Bilimleri Universitesi Ankara Cocuk Sagligi ve
Hastaliklar Hematoloji Onkoloji Egitim ve Arastirma Hastanesi Cocuk Allerji ve immiinoloji Klinigi'nde 72 ay altinda tekrarlayan vizing
ataklaryla en az bir yildir takip ve tedavi edilen hastalar dahil edildi. Hastalarin immunglobulin (G,A,M) degerleri geriye déntik olarak
incelendi. imminglobulin diizeyleri yas sinirlarina gére normal ve diistik olarak belirlendi.

Bulgular: Calismada ortalama basvuru yasi 26.9 ay olan 6 yas alti 585 (%65.6 erkek, %34.4 kiz) hasta dahil edilmistir. Hastalarin ortalama
takip suresi 2.2 yildir. Bu hastalarin %33.7 sinde en az birimmunglobulinde distklik saptanmistir. Bu hastalarin higbirinde immain yetmezlik
dUsundurecek semptom ve bulgular saptanmamistir. TUm hastalarin %21’inde immunglobulin A, %18’inde immunglobulin G, %7.5’inde
immunglobulin M degerlerinde dustklUk oldugu saptanmigtir.

Sonug: Hastalarin yaklasik 1/3’inde hipogamaglobulinemi saptandi. Bu hastalarda immiin yetmezlik belirtileri yoktu. Okul dncesi tekrarlayan

hisilti ve hipogamaglobulinemi kombinasyonu saptanan hastalarin ézel bir grup olup olmadigr konusunda arastirmalar yapiimalidir.
Anahtar Sézciikler: immunglobulin A, immunglobulin G, immunglobulin M, Diistik immunglobulin, Okul éncesi tekrarlayan vizing

INTRODUCTION

Wheezing is a common respiratory symptom in childhood.
Almost half of the children report at least one wheezing episode
in the first six years (1). Since airway narrowing and inflammation
cannot be evaluated clearly in this age group; the diagnosis
is according to physical examination and symptoms. These
children may be incorrectly diagnosed with pneumonia and
poor treatment. Children who experience preschool wheezing
have an increased risk of asthma (2). Therefore, recognizing
recurrent wheezing is very important. In a study conducted in
TUrkiye, according to the The International Study of Asthma and
Allergies in Childhood (ISAAC) phase 2 protocol, the general
prevalence of wheezing was 15.8%, and the widespread
majority of bronchial hyperreactivity was 24.2% (3).

Transient hypogammaglobulinemia of infancy (THI) is a
temporary immunodeficiency in which immunoglobulin G levels
are below 2 standard deviations for age. Immunoglobulin M
and immunoglobulin A deficiency may also accompany (4).
THI is one of the most common primary immune disorders in
childhood and usually resolves by six years of age (5). Although
its incidence is unknown, it is considered more common than
estimated since routine immunoglobulin levels are not checked
in healthy children. It causes an increase in frequency, especially
in upper and lower respiratory tract infections (6). Studies show
low immunoglobulin levels increase susceptibility to respiratory
virus infections, exacerbate asthma, and cause chronic
obstructive respiratory diseases (7-9). In a study by Karaman
et al. (10), immunoglobulin G4 levels were significantly lower in
recurrent preschool wheezing. Coexistence can be observed
between allergic diseases and immune deficiencies (11-14).

In patients followed up with recurrent wheezing, low
immunoglobulin may be associated with recurrent wheezing
symptoms by increasing the tendency to viral respiratory tract
infections. Our study aimed to investigate the frequency of low
immunoglobulin in patients with preschool wheezing.
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MATERIALS and METHODS

The study was conducted between 01.01.2013 - 01.01.2016
between T.C. University of Health Sciences, Ankara Child Health
and Diseases Hematology Oncology Training and Research
Hospital, Pediatric Allergy and Immunology Clinic. This study
was approved by the Clinical Research Ethics Committee
of Ankara Pediatrics Hematology Oncology Training and
Research Hospital (14.06.20217/2017-084). Inclusion criteria
of the patients were determined as followed-up in the clinic with
recurrent wheezing for at least one year and under the age of
72 months. Patients who presented to the clinic with wheezing
at least three times a year were considered recurrent wheezing.
The criteria for the exclusion of cases were other causes that
might lead to hypogammaglobulinemia (systemic disease,
cellular immune deficiency, malignity, genetic syndromes).
Laboratories such as lymphocyte subgroup analysis, vaccine
responses, complement level measurement, and nitroblue
tetrazolium test were performed on suspected patients.
Patients thought to have a specific immunodeficiency were
excluded from the study. Electronic health records and files of
patients were evaluated retrospectively in terms of concomitant
low immunoglobulin levels.

Thepatients’immunoglobulin(G, A, M)valueswereretrospectively
analyzed. Immunoglobulin levels were determined to be normal
and low according to age limits. All data about the patients
were scanned in the patient follow-up files and the database
in the information operating system. Immunoglobulin (IgG,
IgA, IgM, IgE) measurement was performed nephelometrically
with a device called Immunochemistry System-IMMAGE 800.
Immunoglobulin measurements of the patients, which were
made once at any time, were compared with the normal
immunoglobulin values of Turkish children for age below -2 SD
value (15) was considered as hypogammaglobulinemia.

All results were evaluated with the Statistical Package for
Social Sciences 18.0 (SPSS Inc., Chicago, IL, 2009) program.
Discrete variables were given as numbers and percentages,
normally distributed continuous variables as mean + standard



deviation, and non-normally distributed continuous variables as
median (interquartile range). The Chi-square test was used to
compare discrete variables.

RESULT

There were 585 patients (201 females (%34.4) and 384 males
(%65.6) included in the study. All patients were diagnosed
with wheezing under the age of 72 months. The mean age of
initiation was 26.9 months. The current mean age of the patients
was 4.2 years (min: 61 days, max: 72 months). The mean
follow-up period of the patients was 2.2 years. Immunoglobulin
G, Immunoglobulin M, and Immunoglobulin A levels were
measured in all patients.

At least one immunoglobulin isotype was low in 33.7% of
all patients. The prevalence values of low immunoglobulin
levels were 22.7% for one immunoglobulin, 7.5% for two
immunoglobulins, and 3.4% for three immunoglobulins.
Immunoglobulin deficiency for isotypes was detected in 21.9%
of Immunoglobulin A, 18.6% of immunoglobulin G, and 7.5% of
immunoglobulin M. In female patients, the low immunoglobulin
ratio was 28.4% at IgA, 16.4% at IgG, and 6.5% at IgM. The low
immunoglobulin ratio in male patients was 18.5% at IgA, 19.8%
at IgG, and 8.1% at IgM. Low immunoglobulin A frequency was
significantly higher in the female gender (p<0.050) (Table ).

For patients between 61 days and five months, low
immunoglobulin levels were detected in all girls and 75% of
boys. For patients between 9-12 months, low immunoglobulin
levels were detected in 47.6% of girls, in 75% of boys. For
patients between 12-24 months, immunoglobulin deficiency
was detected in 50.7% of girls, in 52.4% of boys (Figure 1).

Low immunoglobulin A was detected in all girls and 75% of
boys between 61 days and five months, in 44% of girls and
30% of boys between 12-24 months, in 27% of girls and 16%

Table I: Frequency of immunoglobulin A, M, G deficiency in
female and male patients.

Female Male Total
n (%) n (%) n (%)

Low immunoglobulin A 57 (28.4) 71 (18.5) 128 (21.9) =0.006
Low immunoglobulin G 33 (16.4) 76 (19.8) 109 (18.6) >0.050

Low immunoglobulin M 13 (6.5) 31 (8.1) 44 (7.5) >0.050

Table Il: Frequency of any immunoglobulin deficiency in
patients younger than four years old and over four years
old

Under 4 Over 4
years old years old P
n (%) n (%)
Low in one Immunoglobulin -~ 125 (22.2) 8(34.8) >0.050
Low in Two Immunoglobulins 43 (7.7) 14.3) >0.050
Low in Three Immunoglobulins 20 (3.6) 0 (0) >0.050
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Figure 1: Frequency of patients with low levels of any Immunoglobulin
by gender and age in different age groups.
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Figure 2: Frequency of patients with low immunoglobulin A according
to gender and age in different age groups.

100,0

HFemale EMale
80,0

60,0

40,0

20,0 I
0,0 l - ._

9-12 months

61days—5months 6-8months 12-24 months  25-36 months  37-48 months 49-72 months

Figure 3: Frequency of patients with low immunoglobulin M according
to gender and age in different age groups.

of boys between 37-48 months (Figure 2). Low immunoglobulin
M was evaluated in 15% of boys between 61 days and 5
months, 13% of girls, and 23.3% between 12-24 months
(Figure 3). The results of low immunoglobulin G levels were
between 9-12 months old patients in 28.6% of girls, in 14.8%
of boys, between 12-24 months in 20.3% of girls, in 32% of
boys, and between 49-72 months in 23.1% of girls, in 30% of
boys (Figure 4).

In patients under four years of age, the frequency of low levels of
any immunoglobulin was 22.2%, 7.7 % of two immunoglobulins,
and 3.6% of three immunoglobulins. In patients over four years
of age, the frequency of any immunoglobulin was 34.8%, and
the frequency of low levels of two immunoglobulins was 4.3%.
No patient had low levels of three immunoglobulins in patients
over four years of age (Table II).

Among the 585 patients, there were 562 patients under four
years old, and 23 were over four years old. The immunoglobulin
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Figure 4: Frequency of patients with low immunoglobulin G levels by
gender and age in different age groups.
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Figure 5: Frequency of low immunoglobulin A, M, and G values in
patients younger than four years old and over four years old

Avalues of the patients were compared, and it was found that low
immunoglobulin A was 22.1% in patients under four years and
17.4% in patients over four years. The immunoglobulin G values
were compared. Low immunoglobulin G levels in patients under
four years old were 18.3%, and low immunoglobulin G levels in
patients over four years old were 26.1%. Immunoglobulin M
values were compared; low immunoglobulin M levels were
7.8% in patients under four years. Immunoglobulin M levels
were normal in patients over four years (Figure 5).

DISCUSSION

Our study found a decrease in at least one immunoglobulin
isotype in 33.7% of the patients. Symptoms and signs ofimmune
deficiency diseases were not detected during the evaluation
of the patients, but the process related to the patients in the
later stages is unknown. It is thought that low immunoglobulin
levels in a group of patients with recurrent wheezing may cause
recurrent viral infections or severe viral infections, leading to a
preschool wheezing clinic. In addition, many studies indicate
that there may be a relationship between immune deficiencies
and allergic diseases (12,13,16,17).

Many factors, such as personal and environmental factors,
play a role in the development of asthma, and the male gender
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is one of the risk factors (18). Low immunoglobulin A was
found more frequently in females when the frequency of low
immunoglobulin levels was evaluated according to the genders.
Since all of these patients were under 72 months of age, they
were not evaluated for selective or partial immunoglobulin A
deficiency. No significant difference was found between both
genders regarding immunoglobulin M and G levels.

Kaufmanetal. (19) evaluated the relation with atopy by measuring
the immunoglobulin level in 641 adult cases with recurrent
allergic disease symptoms. They found immunoglobulin levels
low in 6.7% of the cases (19). In our study, low immunoglobulin
levels were more common. This result may be due to the
temporary delay in immunoglobulin production because the
patients we followed were younger than six. In addition, some
of the patients we followed may have had transient infantile
hypogammaglobulinemia. This difference may also be due to
ethnic, genetic, and geographic disparities and differences
between normal immunoglobulin values (20).

Immunoglobulin A:

The most important function of immunoglobulin A in the
body is to form the first line of defense against pathogens by
preventing the attachment of bacteria and toxins to epithelial
cells. High levels of secretory immunoglobulin A antibodies can
avoid the absorption of allergens by preventing the adhesion
and penetration of antigens (21). Immunoglobulin A, the most
abundant immunoglobulin in the mucosa, acts as an active
barrier to inhaled and ingested antigens. Barrier changes
and epithelial disorders are also prominent features of allergic
asthma (22, 23). It is reported that immunoglobulin A secreted
in breast milk reduces the risk of asthm (24, 25).

Our study found low immunoglobulin A levels in 21% of patients
with recurrent wheezing. Our findings suggest that there may
be a relationship between low immunoglobulin A levels and
recurrent wheezing. In the saliva, secretory immunoglobulin A
is protective against the development of recurrent wheezing
in children (26, 27). Another study reported that high fecal
immunoglobulin Alevels in the first six months of life might reduce
the risk ofimmunoglobulin E related disease development (28). It
has been shown in various studies that infants with higher nasal
immunoglobulin A levels have fewer respiratory tract infections
and a lower incidence of wheezing during viral infection (29). In
a study conducted in Iceland, babies with low immunoglobulin
A levels had more asthma and otitis media than those with
normal levels. A significant correlation was also found between
the severity of allergic symptoms and low immunoglobulin A
levels (30).

Selective immunoglobulin A deficiency is one of the
immunodeficiencies most commonly associated with allergy
and atopy. In a study conducted on patients diagnosed with
selective immunoglobulin A deficiency, there was a correlation
with allergic findings in 83.7%.



Immunoglobulin M:

Immunoglobulin - M is the first immunoglobulin isotype
synthesized in the neonatal period. Immunoglobulin M is an
important antibody in most external secretions, particularly in
saliva and respiratory epithelial fluid, and plays a role in the
pathogenesis of some autoimmune diseases like rheumatoid
arthritis. However, there needs to be more information about
the role of immunoglobulin M in the pathogenesis of asthma
(81). It has been reported that individuals with immunoglobulin
M deficiency are more susceptible to opportunistic respiratory
tract infections than healthy individuals (32). In addition to
immunoglobulin - A, secretory immunoglobulink M may be
important for pulmonary mucosal barrier homeostasis (31). In
our study, immunoglobulin M was low in 7.5% of all patients.
In patients older than 48 months, low immunoglobulin M was
not detected.

Immunoglobulin G:

Immunoglobulin G, the major immunoglobulin of the body,
constitutes 75-80% of serum immunoglobulins (33). It is known
that there is a transplacental transmission of immunoglobulin G
(28). Based on this information, low immunoglobulin G levels
were detected in patients between 61 days and five months in
our study (female 16.7%, male 20%) had a higher percentage
than expected.

In a study aiming to investigate humoral immunity in children
with asthma, immunoglobulin G, M, A, and E levels were
normal in cases with severe asthma, but immunoglobulin
G (especially immunoglobulin G3) and immunoglobulin
A subgroup deficiencies were found (16). In a study to
determine the relationship between serum immunoglobulins
and recurrent wheezing in patients with recurrent wheezing,
serum immunoglobulin - G subclasses were measured.
Immunoglobulin G3 was significantly deficient in patients aged
2-6 years compared to the control group (34). In another study,
immunoglobulin G3 levels were low in 39.6% of three years
old patients with recurrent wheezing (35). It has been reported
that low IgG4 levels may cause recurrent wheezing in infants
(86,37). These studies suggest that wheezing in childhood may
be associated with immunoglobulin G subclass deficiency. In
our research, immunoglobulin G subclasses were not examined
in patients, but new studies on this subject are needed in light
of the significant results in previous studies. We found that
18% of all patients had low immunoglobulin G levels. These
findings showed that low immunoglobulin levels in patients with
recurrent wheezing might predispose them to wheezing attacks
due to delayed maturation of the immune system.

In conclusion, our study found low immunoglobulin A in
21% of all patients. Our study has led us to think that the
immunoglobulin A level improves in advancing ages, and the
wheezing disappears. Further research is needed to determine
whether this is a special group of patients with preschool
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wheezing. Future studies on immunoglobulin A may develop
new therapeutic strategies to develop protective immunity
against pathogens and help induce immune tolerance to
allergens. In addition, the findings of this study support the idea
that in case of delayed production of immunoglobulin G, the
immune response may be affected, and a predisposition to
recurrent wheezing attacks may occur.
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