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Introduction
Acute otitis media (AOM), recurrent acute otitis media (RAOM) and otitis 

media with effusion (OME) are the most common diseases in childhood. They 
occur primarily in pre-school children and account for the majority (33%) of 
pediatric visits to medical centers in the United States of America and for about 
42% of antibiotics prescriptions for children under 10 years of age. By the age 
of three, 50% to 70% of children will have experienced at least one episode of 
acute otitis media, and by the age of six 75% will have experienced one or more 
episodes, which represent high financial and social costs1,2.

Among all other forms of otitis media, RAOM is frequently related to 
immunosuppression. RAOM is well defined as the occurrence of three or more 
episodes of infection in six consecutive months, or four or more episodes in 
twelve months, with asymptomatic periods in between episodes3.

Besides the anatomic features and the immature immune system inherent 
to children, other risk factors can be related to otitis media recurrence: onset of 
first episode up to one year of age, family history for otitis, clinical conditions 
leading to dysfunction of the Eustachian tube, children in daycare, little or no 
breastfeeding, smoking parents and specific immune disorders. According to 
Howie, children with such risk factors are considered to have “otitis-prone 
condition” 1,2,4,5.

Among conditions that favor recurrent acute otitis media we would like 
to highlight primary immunodeficiencies (PIDs). Predisposition to frequent and 
severe infectious diseases, high morbidity and eventual mortality in childhood, as 
well as late or misdiagnosis of these immunosuppressive conditions determine the 
need for medical professionals to better understand the management of acute otitis 
media. We do not intend to discuss immunodeficiency diseases in depth, but rather 
to increase doctors’ awareness of diagnosis suspicion when faced with recurrent 
respiratory infections that often challenge otolaryngologists in everyday practice. 
Considerations on the Immune System

The human immune system encompasses the innate or primary immune 
system - responsible for natural and nonspecific immunity - and the adaptive 
or secondary immune system - responsible for acquired and specific immunity. 
Both have humoral and cellular components. The innate immune system consists 
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of physicochemical barriers, phagocytes, complement system, natural killer cells, 
acute phase proteins and cytokines. The adaptive immune system, on the other 
hand, consists of B lymphocytes and plasmocytes, which guarantee the humoral 
immunity, and T lymphocytes, which account for cellular immunity. The chemical 
mediators of humoral immunity are the secreted antibodies (IgG, IgA, IgM, IgD, 
IgE) while cellular immunity is mediated by lymphokines (interleukins (IL-I, 
IL-II), macrophage inhibition factor, and many others).

It is important to highlight the existing interaction between the primary and 
secondary immune systems. Usually the primary immune response is sufficient to 
eliminate hazardous antigens. But when it fails to do so, the secondary immune 
response is activated and the antigen is eliminated. If the antigenic threat persists, 
hypersensitivity mechanisms (types I, II, III, IV) are then activated, and this 
can still be an asymptomatic course. Finally, when all defense mechanisms 
are ineffective severe disease presentations may arise in the form of recurrent 
infections, allergy, autoimmune disorders and neoplasms 6,7. 

Immumodeficiencies are divided into primary and secondary categories. 
Primary immunodeficiencies are in turn broken down into 4 main groups: 
•	 Antibodies	deficiency	(humoral	-	B	lymphocytes	-	50%;	cellular	-
	 T	lymphocytes	-	10%);
•	 Combined	T-cell	and	B-cell	deficiency	(30%); 
•	 Phagocytes	and	chemotaxis	disorders	(6%); and 
•	 Complement	system	deficiency	(4%)	6,7. 

With regards to humoral immunity, the IgG class of antibodies is quantitatively 
greater than others: a child’s IgG serum level at birth is close to or even higher 
than the mother’s. By the third or fourth month of life, transplacental IgG (innate 
immunity) undergoes progressive degradation and serum levels decrease and 
reach its lowest levels at six months of age. Later on IgG starts rising again but 
at different levels for each subtype. For example, IgG2 subtype will go back to 
its original levels only at puberty. Hence it is possible to observe transient and 
physiological hypogammaglobulinemia in children especially between six months 
and two years of age, which makes them prone to a greater number of infectious 
diseases episodes 2,6,7. 

It is also important to consider that selective IgA deficiency is the 
most frequent PID (1/800), leading to recurrent episodes of tonsillitis, otitis, 
pneumonia and giardiasis. However this disorder may also present itself as an 
absolutely asymptomatic syndrome. Similarly, IgG subtypes deficiencies (IgG1, 
IgG2, IgG3, IgG4) are expressed with recurrent respiratory tract infections. Many 
authors have already described the direct relationship between impaired IgG 
class antibodies and recurrent episodes of acute otitis media and tonsillitis2,7.

Secondary immunodeficiencies are immunity disorders triggered or 
directly caused by external factors. Here we find natural (primary) immunity 
deficiency such as drug-induced or infection-induced leukopenia; specific 
(secondary) immunity deficiency due to humoral impairment, as seen 
in immunosuppressors use, congenital infections, malnutrition; cellular 
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immunity deficiency caused by viruses, fungi or parasites infections, 
malnutrition, neoplasms, immunosuppression or congenital infections; and 
also Acquired Immunodeficiency Syndrome (AIDS), associated to HIV 
infection7.

Clinically, immunodeficiencies disorders are rare in childhood and must be 
suspected in the face of recurrent and/or severe or persistent bacterial infections, 
infections resistant to standard treatment or caused by atypical or opportunistic 
agents. We should also be alert to immunity impairment in cases of developmental 
or growth failure secondary to infectious diseases 6.
Primary Immunodeficiencies (PID) and Recurrent Acute Otitis Media

Primary immunodeficiencies comprise more than 120 different diseases, 
affecting 1:2000 live births. Of these, 1:1000 show IgA deficiency, defined as IgA 
antibody serum level below 7 mg/dL, usually expressing an asymptomatic clinical 
course 6,7,8, 9.

Diagnosis of PID is based on clinical and laboratory findings that usually 
indicate the type of immunodeficiency. Clinically, we can distinguish different 
types of immunosuppressions by the infection onset age, etiological agent, 
localization, severity and frequency 6,7. 

Cellular immunity impairment, which affects phagocytes and T lymphocytes 
activity, typically triggers infections during the child´s first month of life, despite 
maternal antibodies protection 6. In this immunodeficiency, the most common 
recurrent infections include those caused by fungi, viruses, protozoa, Koch 
bacillus and intracellular bacteria. As an example, we see recurrent, severe or long 
lasting clinical courses of Candidiasis, deep tissues mycoses, toxoplasmosis and 
mononucleosis6. 

On the other hand, humoral, complement system and phagocytes deficiencies 
lead to predisposition to bacterial infections. Particularly on humoral disorders, 
these infections tend to occur mainly on the skin and respiratory tract6,7. 

In RAOM, besides suspicion of primary IgA, IgG2, IgG3 and IgG4 
immunodeficiency, we should also investigate family history for otitis - and 
should this be positive, these patients may present higher levels of HLA-A2 
leukocyte antigen than the ordinary population (control group)7. 

Based on the usual clinical presentations of PIDs, the Jeffrey Modell 
Diagnostic Center for Primary Immunodeficiencies compiled 10 alert signs for 
PIDs suspicion, shown on Table 16.

Table 1. 10 Warning Signs of Primary Immunodeficiency

1. Eight or more new ear infections in 1 year. 6. Recurrent deep skin or organ abscesses.

2. Two or more serious sinus infections within 1 year. 7. Persistent thrush in mouth or elsewhere on skin, 
after age 1.

3. Two or more months on antibiotics with little effect. 8. Need for intravenous antibiotics to clear 
infections.

4. Two or more pneumonias within 1 year 9. Two or more deep-seated infections.

5. Failure of an infant gain weight or grow normally 10. A family history of primary immunodeficiency.

Adapted from The Jeffrey Modell Foundation
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The Brazilian Group for Immunodeficiency – BRAGID – has currently 
adapted the Jeffrey Modell Foundation table, as shown in Table 2. 10 Children who 
present two or more signs should be investigated for PID.6

Other possibilities should also be looked into when considering a PID 
diagnosis:
•	 Rhinosinusitis	due	to	allergic	rhinitis;
•	 Cystic	fibrosis	associated	with	developmental	delay,	pneumonia	
 and sinus diseases;
•	 Asthma	leading	to	persistent	cough	and	increased	susceptibility	to	
 respiratory infections; 
•	 Foreign	body	aspiration;
•	 Atopic	dermatitis,	damaging	the	skin	barrier;
•	 Anatomical	defects,	if	the	infections	occur	on	one	single	site;	
•	 Common	causes	for	secondary	immunodeficiencies,	such	as	malnutrition,
 immunosuppressive drugs, gastroenterological or hematological diseases,
 protein loss, neoplasms or AIDS.
Table 2. Ten Alert Signs for Primary Immunodeficiency in Children (adapted to Brazil’s 
context from The Jeffrey Modell Foundation and American Red)

1. Two or more episodes of pneumonia during the past year 
2. Four or more episodes of otitis during the past year 
3. Recurrent stomatitis or moniliasis lasting more than two months 
4. Recurrent abcesses or ecthyma 
5. One episode of severe systemic infection (meningitis, 
osteoarthritis, septicemia) 
6. Recurrent bowel infections / Chronic diarrhea 
7. Severe asthma, collagen disease or autoimmune disease 
8. Adverse reaction to BCG vaccine and/or Mycobacteria ongoing infection 
9. Clinical phenotype suggesting Immunodeficiency-associated syndrome 

10. Positive family history of immunodeficiency
How to investigate PID (Figures 1 and 2)

Regarding the clinical investigation of PIDs, it is essential that the non-
immunology specialist request a full blood count with leukogram, erythrocyte 
sedimentation rate and C-reactive protein test. The leukogram provides very 
important data on congenital or acquired leukopenia, bacterial infections and 
cellularity disorders. The erythrocyte sedimentation rate and the C-reactive 
protein tests are fundamental to evaluate body inflammatory condition and even 
response to treatment. It is also advisable to request a serum antibody titration 
(IgG, IgM, IgA e IgE), capable of detecting as much as 50% of all PIDs. However 
it should be reminded that immunoglobulin serum levels vary according to age 
and consequently to B-lymphocytes maturation; therefore it is imperative to use 
a standard immunoglobulin value table corrected by age. Also we should keep 
in mind that patients with congenital or acquired immunoglobulin deficiency 
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can still show normal values of immunoglobulins total count, failing to produce 
a single antibody subtype. For example, some patients fail to produce specific 
antibodies for encapsulated bacteria, experiencing recurrent pneumonia, otitis, 
sinusitis, meningitis, cellulitis and sepsis. On the other hand, some patients can 
express low immunoglobulins total count and still have their protective specific 
antibodies working, with therefore an asymptomatic disease course. 6,7

Figure 1 shows how to investigate primary immunodeficiency Immunodeficiency. 6 

Adapted from Hauk P.J., Johnston, Jr R.B., Liu A.H. Immunodeficiency. In: Hay W.W.; Levin M. J.; Sondheimer J. M.; 
Deterding R. R. CURRENT – Pediatria (Lange) – Diagnóstico e Tratamento – 20a Edição – Macgraw Hill, 2012. p. 920- 41. 

To help investigate and diagnose immunoglobulin deficiency syndromes 
that should be suspected when RAOM is suspected, Table 3 summarizes basic 
information from the most common disorders related to this illness.
Table 3. Antibody Deficiency – Disorders that should be suspected face RAOM

Disease Serum Ig 
Circulating 

B Cells
Genetic Mutation

Mode of 
Inheritance 

Clinical
features

Common variable 
immunodeficiency

Decrease in IgG and 
usually IgA and IgM

Normal or decreased
Variable, mutation in 
TACI gene (AD)

Variable 
Recurrent bacte-
rial infections

IgG subclass defi-
ciency

Decrease in one or 
more IgG isotypes

Normal or immature
Defects of isotype dif-
ferentiation

Unknown
Not always 
symptomatic

IgA deficiency
Decrease in IgA1 
and IgA2

Normal or decrease 
IgA-positive cells

Failure of terminal in 
IgA-positive B cells 

Variable

Autoimmune or 
allergic disor-
ders, some have 
infections

Specific antibody 
deficiency

Normal Normal Unknown Unknown
Inability to make 
antibody to spe-
cific antigens

Transient hypogam-
maglobulinemia of 
infancy

IgG and IgA 
decreased, but IgM 
usually
normal

Normal
Differentiation defect: 
Delayed maturation of 
helper function

Unknown

Not always 
symptomatic, 
may have respi-
ratory infections, 
otitis media

Adapted from Hauk P.J., Johnston, Jr R.B., Liu A.H. Immunodeficiency. In: Hay W.W.; Levin M. J.; Sondheimer J. M.; 
Deterding R. R. CURRENT – Pediatria (Lange) – Diagnóstico e Tratamento – 20a Edição – McGraw Hill, 2012. p. 920- 41.
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After initial screening, if PID can be managed with outpatient follow-up by 
the otolaryngologist, pediatrician or general physician, treatment should be defined 
according to current literature on the microorganisms involved, with proper dose 
and duration of the antibiotic course. Also we should always keep in mind that 
PID patients must be closely followed in order to avoid any complications from 
the initial infectious disease. 

Finally, the attending physician should clearly advise the family as to the 
delicate conditions of the patient. However, it is also his role to reassure the family, 
given that the great majority of PID affected children will eventually outgrow 
their condition. The participation of the immunologist is mandatory throughout 
the diagnostic, prognostic and treatment processes. In RAOM, indication for ear 
tubes should be carefully evaluated.

Figure 2. Necessary steps for laboratory investigation of PIDs Adapted from Hauk P.J., Johnston, Jr R.B., 
Liu A.H. Immunodeficiency. In: Hay W.W.; Levin M. J.; Sondheimer J. M.; Deterding R. R. CURRENT – 
Pediatria (Lange) – Diagnóstico e Tratamento – 20a Edição – McGraw Hill, 2012. p. 920- 41.



217    XII IAPO MANUAL OF PEDIATRIC OTORHINOLARYNGOLOGY!

References

1. Sih T. Otites Médias Aguda e Recorrente. In: Associação Brasileira de Otorrinolaringologia e 
Cirurgia Cérvico-Facial. Tratado de Oto Rino Laringologia e Cirurgia Cervicofacial. – 2.ed. - São 
Paulo: Roca, 2011. V.2. p. 70-83.

2. Baisch EQ, Tomita S, Lima MAMT, Baisch MB. Importância da Imunoglobulina G Subclasse 2 e 
de Anticorpos Específicos na Otite Média Aguda Recorrente na Infância: Uma Revisão Sistemática. 
Int. Arch. Otorhinolaryngol. 2007;11(3):317-323.

3. Consenso sobre Otites Médias. Revista Brasileira de Otorrinolaringologia, 2002; 68(3 supl. 2):1-16.
4. Howie, VM, Ploussard, JH, Sloyer, J. The “otitis prone”condition. Am J Dis Child, 1975; 129(6):676-78.
5. Stenström C, Ingvarsson L. Otitis-prone children and controls: a study of possible predisposing 

factors. Acta Otolaryngol (Stockh), 1997; 117(1):87-93.
6. Hauk P.J., Johnston, Jr R.B., Liu A.H. Immunodeficiency. In: Hay W.W.; Levin M. J.; Sondheimer 

J. M.; Deterding R. R. CURRENT – Pediatria (Lange) – Diagnóstico e Tratamento – 20a Edição – 
McGraw Hill, 2012. p. 920- 41.

7. Tonelli E. Infecção Recorrente em Pediatria. In: Penna F. J. Tópicos em Pediatria. Guanabara Koogan 
(Grupo GEN) – p. 13 – 43.

8. Notarangelo et al, J Allergy Clin Immunol 2006; 117:883-96 
9. Bonilla FA et al, Annals Allergy, 2005; 94:S1-S63
10. www.bragid.org.br 
11. www.abri.com.br 
12. www.info4pi.org 
13. imunopediatria.org.br (Deficiência de Complemento)


