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SUMMARY

Objective: Relate the immunological status of IgG2 and specific antibodies in recurrent acute otitis media in

childhood, through academic review of medical papers.

Method: An electronic research was performed on MEDLINE, LILACS and Cochrane databases, in a period

between 1980 and 2005 at Clementino Fraga Filho University Hospital from Rio de Janeiro Federal

University.

Results: Thirteen (13) works matched the revision criteria. From these, nine showed relationship between recurrent

acute otitis media in childhood and IgG2 deficiency. The incidence of IgG2 deficiency in childhood

ranged from 9% to 44% on the selected papers. Antibodies like IgG2 against capsular polysaccharide

of the Streptococcos pneumoniae and against cell membrane proteins of Haemophilus influenzae not

tipable were deficient in ten articles.

Conclusion: The clinical application of IgG2 as first exam is useful in childhood, but the better recommendation

is the dosage of specific IgG2 against capsular polysaccharides of the most prevalent bacterial agents.

Key words: otitis media-etiology, otitis media-immunology, recurrence, IgG subclass deficiency, children, academic

revision (publication type).
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INTRODUCTION

Acute otitis media (AOM) is an extremely common
problem of public health among our children representing
the most frequent type of infection in upper respiratory
tract. It is associated to either high economical or social
costs and it mainly affects preschool age children. By the
end of the third year of life, 50% to 70% of children had at
least one episode of OMA and by age 6, 75% of children
had at least one or more episodes. Three or more episodes
are reported between 9% and 18% of children during the
first year of living and one or more episodes are reported
in one third of all children during the first three years of life
(1,2).

Otitis media is a very broad term. It encompasses a
very large range of diseases from acute otitis media to
chronic suppurative otitis media, passing through otitis
media with effusion and recurrent otitis media. In Brazil, the
Associação Brasileira de Otorrinolaringologia e Cirurgia
Cérvico Facial (ABORLCCF), with its consensus about
otitis, performed in 2002, has established as recurrent acute
otitis media (RAOM) the disease of middle ear with three
or more episodes in six months or four in twelve months
with non symptomatic periods during the crisis (3).

Children with recurrent acute otitis media are classified
with the expression otitis-prone condition (4). Many are
the risk factors for disease recurrence like the first episode
in the first year of life, family background of otitis, tube
dysfunction, stay inday care centers, age, male gender,
specific immune deficiencies (2,5,6). Although there might
be an interaction between those factors and AOM, its
relation is still a lot controversial, making some children
prone to have recurrent acute otitis media (7).

Children with positive background of RAOM generally
present alterations in the complement system and serum
concentrations of certain immunoglobulin subclasses below
the lower level like immunoglobulin G subclass 2 (IgG2)
and subclasses 4 (IgG4), specific antibodies (IgG2) vs
causing agents of acute otitis media (8,9.10,11). However
other authors have not found the same results (12,13,14).
Thus there is not a consensus in literature about the role of
subclasses IgG on recurrent infections of upper respiratory
tract specially on acute otitis media.

First reports on the relation between IgG subclasses
deficiency and recurrent infections were done in 1968 and
studies were about patients with recurrent infections who
presented IgG subclasses below normality (15), with new
reports in 1970 (16). Interest on this subject became wider
with a study published in 1974 where there was a report
of a family with serum levels of IgG2 and IgG4 below

normality and recurrent and chronic infections of respiratory
tract caused by Haemophilus influenzae (17).

In the 80’s many researchers tried to reproduce
studies described above but their results were very
controversial. One of the possible proposed causes would
be techniques used to measure immunoglobulines,
previously measured with polyclonal antibodies and, with
advent of new types of measurement, performed with
monoclonal antibodies, more specific results were reached.
Immaturity of immune system would be another cause for
imprecise results since studies with longer segments
showed that children with IgG2 dificiency turned to
present normal levels of this immunoglobulin when
adults. Besides absolute serum value of IgG2 below
normality would not be responsible for recurrent otitis but
selective deficiency of specific antibodies vs
polysaccharide antigens of Streptococcus pneumoniae
capsule would be the great responsible for recurrence of
the disease (11,14).

This study is undertaken to describe immune role of
immunoglobulin G subclass 2 and of specific antibodies in
recurrent acute otitis media in childhood through systematic
review of literature studies.

METHOD

In order to select the articles an electronic search of
literature on databases MEDLINE, LILACS and on The
Cochrane Collaboration Controlled Trials Register was
performed. The following search words were used: acute
otitis media, immunology,  recurrence,  IgG deficiency,
children. Finally bibliographic references of selected articles
to be possibly included in this study were also reviewed in
order to find articles not located with electronic search.

Studies that would evaluate deficiency of total
immunoglobulinas and of subclasses IgG, specially IgG2, in
patients with recurrent acute otitis media, with publishing
date until December 2005 were included. In relation to the
study drawings the following were included: studies of
transverse and longitudinal cuts, with or without control
groups, systematic reviews and metanalysis being useful
only articles published in English, Portuguese, Spanish,
Italian and French. To be included, the studies should
present relation between acute otitis media and deficiency
of IgG2 without other related factors as well as should
contain samples with 20 or  more patients. Evaluated
individuals patients should be between 6 months and 18
years old. The samples should be clinical or populational
based presenting patients with deficiency of IgG2
independent of gender, local of birth or laboratory analysis
method.
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Studies that related other etiologic factors with
acute otitis media such as primary or acquired immune
deficiency, allergic rhinitis, gastroesophageal reflux,
craniofacial anomalies, hypertrophy of pharyngeal and
palatine tonsils, tube dysfunction as well as case reports,
letters to the editor, reviews from experts and articles with
evaluated samples of adult patients or of deficiency of
other immunoglobulines (IgA, IgG1, IgG3 ou IgG4). When
duplicated articles were found only one of the versions was
used.

The summary of the articles obtained through
electronic search were examined by the author and by
one more reviewer (MBB). First, a selection through the
titles of the articles was performed excluding those that
were about topics specifically not related with this
review. Second, the summary of the articles were
evaluated according to the criteria of inclusion and
exclusion. In case there was no agreement among the
reviewers about an article, a specific discussion about it
was carried out until a final consensus. The reviewers
were not blind for the names of the authors, institutions
and publishing journals.

RESULTS

Table 1 shows selection process of articles in several
databases used. Only articles arising from 1982 fulfilled all
the inclusion criteria. 127 articles were found in English,
French, Spanish, Italian, Portuguese, German, Japanese
and Chinese. However only articles in English, French,
Spanish, Italian and Portuguese remained in the final
selection. 09 of the 13 articles included in the review
showed IgG2 measures below the normality in children
with RAOM. 10 articles also evaluated selective deficiency
of pneumococcal antipolysaccharide antibodies (IgG2) in
children with recurrent infections of respiratory tract. 4
articles not included in the 13 original ones were associated
to the immunization with antipneumococcal vaccine and
its response on the recurrence of acute otitis media.
Heterogeneity of methods found was great with varied
technicians of measurement of total immunoglobulines
and their subclasses, not showing a regular standardization
among the articles finishing, thus, with distinct results.

Relation of deficiency of immunoglobulin g

subclass 2 and recurrent acute otitis media in

childhood

Table 2 shows the articles that have fulfilled inclusion
criteria according to the relation between IgG2 deficiency
and RAOM. 13 original articles, arising from 1985, associated
recurrent otitis media with selective deficiency of IgG2

(6,11,12,13,14,18,19,20,21,22,23,24,25). Five of the 13
evaluated studies showed control groups and eight were
studies of transverse type. In relation to the studies with
control groups only one has not shown correlation between
IgG2 deficiency and the highest recurrence of AOM (14).
Eight studies that have not shown control groups compared
their studies with reference values of the method of each
laboratory used in the studies. Five of them have found
correlation between IgG2 deficiency and seriousness and
severity of AOM. Nine of the 13 original studies have
shown that children with RAOM are more likely to have
IgG2 deficiency. Children below 12 months of life were
included in every study. Among evaluated studies, incidence
of IgG2 deficiency in children with RAOM varied between
9% and 44%.

Ten articles highlight the importance of specific
antibodies determination vs certain bacterial agents such
as pneumococcal and H. influenzae, showing that there
children with RAOM are more likely to have selective
deficiency of these antibodies (8,9,10,11,12,13,
18,22,26,27).

DISCUSSION

Acute otitis media is one of the most frequent
childhood infections and one of the most common diagnosis
in otolaryngology. In 1990, AOM was the secont most
frequent diagnosis in all age groups in the United States
with an average of 24 million visits (2, 28). It is the diagnosis

Table 1. Result of Electronic Search in the Several Databases.

Database MEDLINE LILACS/ Cochrane
SCIELO

Identified Articles 123 4 0

Total exclusion    

Repeated articles
in Medline NA NA 0

Books 0 0 0

Reviews 28 0 0

Case reports,
letters and abstracts 15 0 0

Articles about IgA
deficiency 10 0 0

N sample < 20 10 0 0

Not related to subject 29 1 0

did not fulfill inclusion
criteria 20 1 0

Total 11 2 0
Subtitle: NA: not applicable.
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Table 2. Relation between IgG2 and recurrence of acute otitis media in childhood.

Authors Type of Study Sample Sex Age N Measurement Frequency of Frequency of
method IgG2 Deficiency IgG2 Deficiency

in children with  (control group)
RAOM

FREIJD et al, 1985 Control case Clinic M/F 1-2.5 40 Radioimmuno 0.58±0.30g/l 0.85±0.39g/l
diffusion through (12 months) (12 months)
Mancini method p<0.02 1.38±0.49g/l

0.82±0.30g/l  (32 months)
(32 months)
p<0.001

SCHACKELFORD Transverse Clinic M/F 1-19 30 Radioimmuno- Seven patients: ----
et al, 1986 essay test (23.3%)

Average: 0.17mg/ml
(1.56mg/ml
normal zone)

SÖDERSTRÖM Transverse Clinic M/F 1-16 129 Radioimmuno- IgG2 only: ----
 et al, 1987 diffusion 57 (44.2%);

IgG1 and IgG2:
16 (12.4%);
IgG1, IgG2 and
IgG3: 5 (3.9%);
IgG2 and IgG3:
8 (6.2%)

SØRENSEN Control case Clinic M/F <1- 156 Radioimmuno- 2 groups: OP 1.5g/l
 et al, 1988 13.5 diffusion (“otitis prone”):  (1.2-1.8)

35 children/ p<0.03
average: 1.0g/l
 (0.7-1.4) and
RAOM (recurrent
otitis): 46 children/
average: 1.3g/l
(0.9-1.6)

BERKEL Transverse Clinic M/F <1-8 64 Radioimmuno- 4 patients (20%); ----
et al, 1989 diffusion IgG2-IgG4:

3 patients (15%)

AUCOUTURIER Transverse Clinic M/F 1-18 195 ELISA 16% ----
et al, 1989

JØRGENSEN Case control Clinic M/F <1-1.5  44 Radioimmuno- 0.57g/l (0.04-2.20) 0.49g/l (0.09-2.79)
et al, 1990 diffusion p<0.01

SCHACKELFORD Longitudinal Clinic M/F <1-16 575# Immunoassay ---- 11 children
 et al, 1990 test with without  recurrent

fluorescent  particles  disease#

PRELLNER Longitudinal Clinic M/F <1-3 113*  ELISA Diphtheria: post- Diphtheria: post-
 et al, 1990 immunization: 46% immunization: 45%

have reached have reached
normal values; normal values
tetanic toxoid: tetanic toxoid:
100%; Rubeola: 100%Rubeola:
values lower than normal values
control groups

GROSS et al, 1992 Transverse Clinic M/F <1-14.5 267 Radioimmuno- 13.1% ----
essay test

BERMAN et al, 1992 Case control Clinic M/F <1->2 119 Immunoenzymatic test 10% 6%

 MASIN et al, 1995 Retrospective Clinic M/F <1-13 20! Radioimmunodiffusion  50% 0%
case control

HIRATA et al, 1999 Transverse Clinic M/F <1->3 77 Radioimmunodiffusion 9.09% ----

Subtitle: # healthy children;
* measured immunoglobulines vs tetanic toxoid, pre and post-immunization diphtheria and rubeola;
! Children with ventilation tubes, comparing otitis condition in children with IgG2 deficiency and healthy children.
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that most induces the use of antibiotics in pediatric patients
with estimated annual costs of 2.98 to 4 billion dollars
(2,28,29).

Highest incidence of acute otitis media occurs in
preschool children between 1 and 2 years of age. It is
estimated that 50% to 75% of children will have experienced
at least one episode of otitis media by the time they reach
3 years of age, and approximately 5% to 10% of them will
have had recurrent infections of middle ear which deserves
medical care and attention (2,26,30,31). During this period
of life, it is also observed relatively low levels of
immunoglobulines, specially subclasses IgG, that will
increase in puberty.

Serum immunoglobulines are part of humoral
response of immune system being the IgG, qualitatively,
the most important of them. Serum levels of IgG in
newborn child are identical or even higher than the
mother’s, showing active transport occurrence of
immunoglobulines through the placenta. Such IgG levels
acquired through placenta rapidly fall during the first 3 or
4 months of life as a result of maternal IgG catabolism
determining very low IgG levels in children during the first
6 months of life. Due to this fall, a period of physiologica
hypogammaglobulinemia is developed during the first 3 to
7 months of life. Besides this transitory reduction, IgG
levels are the lowest ones among IgG subclasses during 6
months to 2 years of life.

Subsequently, IgG levels increase but each subclass
shows a different period of augmentation. Minimum IgG
level is approximately 25% of maternal initial level and it
increases more slowly when compared to other subclasses.
50% of the levels in adults are not reached until 3 years of
life and levels similar to adults’ are only reached in puberty
(after 15 years old). Nevertheless, immunoglobulin synthesis
occurs immediately after the birth in response to
gastrointestinal tract colonization, infections and other
antigenic stimulation and becomes well-established after 6
months of life (15,16). Based on the evidences described
about immunoglobulin production in childhood, children
between 6 months and 2 years of life seem to be more
susceptible to bacterial infections, thus, might also be more
susceptible to recurrent infections of upper respiratory
tract including acute otitis media.

In the last 3 decades, immunoglobulin quantitative
determinations, including IgG subclasses, were performed
in many serum evaluations of children and adults with
positive background of recurrent infections of upper
respiratory tract. In some studies, approximately 10% of
evaluated serum showed deficiency of one or more IgG
subclasses appearing to be an immunodeficiency not so
rare as it was thought before (15,16).

The 13 original articles included in the final analysis
of the study showed the same results found in review
studies about IgG subclasses deficiency. Nine of them
showed diminution in serum concentration of IgG2 in
children with RAOM when compared to healthy children or
to identical reference values of each laboratory. The length
of the studies was similar with an average of 5 to 7 years
also coincident with the literature data. However, in all
studies, children with RAOM were between 6 months and
1 year old in the start of evaluation. These patients show
a transitory IgG deficiency in this period what might
significantly compromise the final result of the studies
showing a false positive result.

Incidence of IgG2 deficiency in children with RAOM
varied between 9% and 44% among the sutdies. This so
expressive variability may be explained by the floating
levels of IgG subclasses according to age group, ethnic
factor, infection background as well as evaluation methods.
Different reference values of IgG subclasses were found in
the analyzed studies. This fact is due to the variation of the
used technician and geographic distribution of genetic
markers that influenced their levels. Thus, each laboratory
should determine its reference value according to the
studied population.

In 10 studied articles of this study, reference to
selective deficiency of IgG2 in relation to pneumococcal
atigens was found. Children with RAOM background showed
total IgG2 levels within normality with antipneumococcal
IgG2 very below from the expected, though, showing the
importance of selective evaluation of antibodies IgG2 in
these patients. Therefore serum levels of total IgG2 within
normality do not necessarily demonstrate an adequate
immunological condition, making children with RAOM be
likely to show a functional immunodeficiency. Thus, the
use of a “functional antibodies” measurement is currently
recommended, that is, measurement of antipneumococcal
IgG and IgG2 antibodies of specific serotype in patients
with recurrent infections background, specially RAOM.
Measurement of the so-called “functional antibodies” has
its own methodology and standardization and should only
be performed in trustable laboratories that have a vast
experience in these measures (32).

Most of the 13 evaluated studies date from 1990 and
the most recent one, from 1999. A huge bibliographic
review about the subject was carried out while the
dissertation was being made and no more recent sutdy was
found. A possible explanation would be a more specific
interest in other immune deficiencies and even in
antipneumococcal vaccine research as the subject is inserted
in many of these articles. Most of literature is about
immunological study of vaccines and genetic research not
focusing on serum immunoglobulin determinations.
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As a treatment for children with RAOM background
the literature tells of antipneumococcal vaccine use that
may appear with 7, 14 or even 23 types on antigens of
most frequent serotypes of pneumococcus. Vaccines seem
to be more efficient after 6 to 7 months of life because
there is a transitory hypogammaglobulinemia, with the
lowest levels of IgG2, during this period not showing
satisfactory antibodies for immunization. After 10 years old,
IgG2 levels are regularized and response to vaccine seems
to be more efficcient. Some recent works do not observe
any difference in the recurrence of acute otitis media after
immunization with pneumococcal 23-valent vaccine
opposing to most of authors (33,34,35). Therefore many
studies are still necessary to reach a final conclusion about
this vaccine on RAOM in childhood.

COMMENTS

The 13 articles included in this study evaluated the
relation of IgG2 with the recurrence of AOM in childhood.
Nine (9) of them found a relation between IgG2 deficiency
and RAOM. Incidence of IgG2 deficiency in children with
RAOM varied between 9% and 44% among the researched
sutdies, with very distinct variables.

Ten (10) studies showed the relation between IgG2
selective antibodies deficiency (antibodies vs polysaccharides
of pneumococus capsule and of Haemophilus influenzae
not typeable) and recurrence of AOM and of other infections
of upper respiratory tract in childhood.

Clinical applicability of IgG subclasses measurement
(absolute values), specially IgG2, as initial physical
examination in children with RAOM would not be useful;
measurement of “functional antobodies” is more
recommended (IgGand IgG2 antibodies vs capsular
polysaccharides of principal agents of AOM), specially in
those patients where other risk factors were excluded
ruled out.
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