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Abstract 
 

There is too much written about Acute Otitis Media (AOM). In this chapter we 

repeat well known affirmations about risk factors, fisiopathology, diagnosis, treatment, 

prevention and complications. We try to show something different, another point of view. 

The lessons we learned treating AOM in our children, in a developing country. In the era 

of antibiotics Acute Otitis Media is often underestimated. The usual recommendation is 

to prescribe an antimicrobial agent that has been demonstrated to be safe and effective 

such as amoxicillin. But, clinical course often is not the expected one. Treatment failure 

includes persistence or recurrence of signs and symptoms and demands a prompt 

diagnosis of stage of ear disease and appropriate management. In this step pediatric 

otolaryngologists includes examination with otomicroscopy, correct diagnosis 

distinguishing AOM from Otitis Media with effusion (OME), and minimal surgical 

procedures such as myringotomy and culture of middle ear purulent fluid in order to 

optimize diagnosis and therapeutic. These minor procedures demonstrated to be a 

reasonable alternative in management of AOM in our children. Clinical outcome, 

persistence, relapses and recurrent otitis media are analyzed based in our studies. 

 

 

Introduction 
 

Throughout the world acute otitis media (AOM) is one of the most common childhood 

infectious diseases, a frequent cause of visits to pediatricians and otolaryngologists, and one 

of the main causes of antibiotic prescription. Otitis media means inflammation of the middle 

ear, without reference to etiology or pathogenesis [1]. 
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Risk factors, physiopathology, diagnosis, treatment, prevention, and complications are 

reviewed in this chapter. 

In children AOM is associated with anatomy and function of the Eustachian tube. 

Diagnosis is based on well known clinical signs and symptoms, otoscopy, and otomicroscopy 

examination. Accurate diagnosis of acute otitis media is the first step in optimal management 

[2]. The following clinical stages of AOM should be recognized: Tubotympanitis, and 

hyperemic, exudative, and suppurative AOM, and resolution or complications [3-4]. 

The anatomy of the mastoid and middle ear in children (narrow additus ad antrum and 

Eustachian dysfunction) and the inflammatory process of the mucoperiostium, may lead to 

additus ad antrum blocking and exudate trapping in the middle ear. If purulent effusion is 

retained in the middle ear, with or without an intact tympanic membrane, it causes signs and 

symptoms: bulging and erythema of the tympanic membrane, ear pain, fever, and otorrhea. In 

these cases, tympanocentesis is suggested as the gold standard for the diagnosis, to relieve the 

pain, to identify by culture the causative organisms and their susceptibility pattern to 

antibiotics, and to prevent complications [5]. 

Development of resistance to available antimicrobial agents has been a constant factor in 

management of infectious diseases [6]. Treatment of acute otitis media should be based on 

information about bacteriology. Streptococcus pneumoniae is the most frequent pathogen in 

AOM.  

Clinical outcome, persistence, relapses, and recurrent otitis media are analyzed based on 

our studies [7]. 

Prevention of upper respiratory tract infections, antimicrobial prophylaxis, and 

tympanostomy tube insertion are strategies to prevent AOM. Recently, Pneumococcal 

conjugate vaccine demonstrated high coverage of pneumococcal strains in order to prevent 

this pathology. 

 

 

Risk Factors for AOM 
 

Different factors are considered to put children at increased risk for AOM. 

The male compared to female gender has been described as a risk factor, but the 

difference was not significant [8-9]. In our study
7
 55.6% were male and 44.4% female.  

It is suspected that age is one of the most critical risk factors for the development of 

AOM. Early onset of AOM (before 6 months of age) is significantly associated with recurrent 

episodes [1-9]. In our studies there were no statistical differences when we evaluated 

recurrences in infants younger than 6 months old compared with older children (p=0.33) [7].  

The susceptibility of young children may be explained by the lack of protective 

immunity, viral upper respiratory tract infections, and a shorter and less functional Eustachian 

tube, which potentially allows for ascension of bacterial otopathogens from the nasopharynx 

to the middle ear. 

Prematurity has not been identified as risk factor [1]. There is a strong relationship 

between the prevalence of AOM and low socioeconomic status. Paradise et al [8] have 

demonstrated that the prevalence of AOM in black lower-socioeconomic-status infants is as 

high, if not higher, than in white lower-socioeconomic-status infants, and certainly higher 

than in white middle-class infants. There is a well-known positive relationship between AOM 
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and the number of other children to whom an infant is habitually exposed, whether in daycare 

or at home [8]. Living in a households with many members or several siblings or attending 

larger daycare programs, increases the risk for AOM and/or recurrent AOM1-[9]. 

Relative risk of ear disease increases directly with the numbers of household smokers and 

the amount of cigarette use [1-8]. 

Episodes of AOM peak during the winter and are less frequent in summer. Breast feeding 

has been suggested as having a protective effect against respiratory and gastrointestinal 

infections in infancy [1]. 

 

 

Pathogenesis of AOM  
 

In children AOM is associated with anatomy and function of the Eustachian tube. 

Allergy or viral upper respiratory tract infection (URTI) may result in a congestion of the 

complete mucosa throughout the respiratory tract - nasopharynx, Eustachian tube, middle ear, 

and mastoid included1. The inflammatory process produces an obstruction of the additus ad 

antrum and the narrowest portion of the tube. Exudates trapped in the middle ear and 

microbial pathogens (bacteria in most cases) proliferate in the secretions, resulting in bulging 

and erythema of the tympanic membrane, ear pain, fever, and, occasionally, otorrhea. 

 

 

Diagnosis 
 

Signs and Symptoms 
 

Acute symptoms of AOM are fever and earache, usually preceded by rinorrhea and/or 

upper respiratory tract infection for a few days. In infants systemic signs of infection may be 

present and include: fever, irritability, poor feeding, restless sleep, vomiting, or diarrhea. 

Otorrhea with or without fever may be the only symptom of AOM at all ages. In our 

experience, AOM was the cause of otorrhea in 51% of cases of children with ear discharge 

[10]. In our studies, absence of fever did not mean absence of AOM.  

In newborns and infants less than 3 months this infection may not be localized: it can 

disseminate leading to bacteremia, sepsis, and meningitis [11].  

The child’s ears should be examined by trained physicians using otoscopy. Sometimes 

presence of cerumen, otorrhea, and/or a narrow and colapsable ear canal makes adequate 

magnification with otomicroscopy necessary to allow the otolaryngologist and pediatrician to 

visualize abnormalities of the tympanic membrane. 

The different clinical stages of AOM should be recognized:  

In the first stage, TUBOTYMPANITIS, there is only inflammation of the mucosa of the 

Eustachian tube, middle-ear cavity, tympanic membrane (TM), and mastoid cells. The 

inflammatory process increased the dysfunction of the Eustachian tube. The pressure in the 

middle ear is altered. In this stage pain may be present as stitch pain. 

In the second stage, HYPEREMIC AOM, vascular congestion (along the hammer) 

extends all over the tympanic membrane, which becomes opaque. The mobility is normal or 
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diminished. In this stage symptoms may be absent or present with pain and/or fever and/or 

fullness and conductive hearing loss. 

The next stage is EXUDATIVE AOM in which the exudation of polymorphonuclear cells, 

leukocytes, and serofibrinous fluid is present in the middle ear. The quantity of fluid increases 

until the middle ear is filled and pressure is exerted against the tympanic membrane. This is 

known as AOM with retained purulent effusion. In this phase the patient usually has severe 

pain, fever, and middle-ear purulent content and myringotomy is indicated.  

If disease progresses, the bulging tympanic membrane may perforate spontaneously. The 

fourth stage, SUPPURATIVE AOM, is after myringotomy or spontaneous rupture of the TM 

in which otorrhea may occur for a few days. Pain and fever stop dramatically followed by 

RESOLUTION of AOM. We should keep in mind that TM imaging in this stage of resolution 

is similar to that in the congestive stage. 

In some cases, spontaneous perforation of TM is not enough and drainage is insufficient. 

The intense edema of the mucosa of the middle ear results in a Scheibe polyp that emerges 

through the perforation. Signs and symptoms of AOM may persist and predispose to 

COMPLICATIONS. In a small proportion of patients blockage of the additus ad antrum 

persists, resulting in inadequate drainage of the mastoid air cells and a consequent mastoiditis. 

Extension beyond the mucoperiosteum may lead to intratemporal complications, such as 

facial paralysis, labyrinthitis, and petrositis, or intracranial complications, which may include 

lateral sinus thrombophlebitis, meningitis, otic hydrocephalus, subdural abscess, epidural 

abscess, and brain abscess. 

An uncomplicated common AOM leaves an intact tympanic membrane and normal 

hearing after resolution: “ad-integrum resolution” [3-12]. 

A different outcome is seen in necrotizing AOM. This type of otitis media produces 

necrosis of the TM resulting in permanent perforation. Immunodeficiency of the host or 

Streptococcus pyogenes infection are the most frequent causes of necrotizing AOM in 

children. In these cases, permanent conductive or sensorineural hearing loss may occur.  

 

 

Culture of Middle Ear Fluid 
 

With the increasing incidence of antimicrobial resistance, diagnostic and therapeutic 

tympanocentesis must be considered as part of the management of ASOM. Indications for 

tympanocentesis or myringotomy include the following [1]:  

 

1. Otitis media in patients who are seriously ill or have toxic signs or symptoms. 

2. Unsatisfactory response to antimicrobial therapy. 

3. Onset of otitis media in a patient who is receiving antimicrobial agents. 

4. Presence of suppurative complications. 

5. Otitis media in the newborn, the very young infants, or the immunologically deficient 

patient, in each of whom an unusual organism may be suspected.  

 

This procedure can usually be performed without general anesthesia. Adequate 

immobilization of the patient is essential.  

Tympanocentesis technique usually performed: 
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1. Cleaning the external auditory canal with 70º alcohol solution with boric acid to 

prevent bacterial contamination. 

2. Tympanic membrane puncture may be performed in the prominent portion or 

anterior- inferior quadrant. 

3. Aspiration of pus with a syringe with 1 cm³ of sterile saline solution. 

4. Middle ear samples are conserved in an oxygen-free atmosphere device until their 

initial culture. Cultures are performed in sheep blood agar and in thioglycollate broth 

(both incubated at 35ºC in air) and in chocolate agar plates (incubated at 35ºC in 5% 

CO2). Anaerobic cultures are performed routinely in blood agar plates + vitamin K 

and anaerobic broth and incubated in an anaerobic jar.  

 

When purulent secretions are trapped in the middle ear, antibiotic therapy is not enough 

and suppurative collection should be drained by tympanocentesis to avoid complications, 

especially in infants and young children. “Ubis pus, ibi evacua” is a Latin aphorism of 

Hippocrates, which means: Where there is pus, you have to drain [13].  

On the other hand, the increased pressure in the middle ear cavity, with low pH of the 

purulent secretions avoids penetration of the different antibiotics and decreases the 

antimicrobial activity with persistence of AOM. 

In our experience, 24 hours after tympanocentesis fever decreases dramatically in 98% of 

cases [7]. 

 

 

Etiology 
 

The most prevalent species in AOM in our population were Streptococcus pneumoniae 

(39.5%), Haemophilus influenzae (37.4%), Moraxella catarrhalis (6.1%) and Streptococcus 

pyogenes (3.0%) [7].  

 

Table 1. Bacterial isolates 

 

Organisms N° of isolates Percent 

S. pneumoniae 129 39.5 

H. influenzae 122 37.4 

M. catarrhalis 20 6.1 

S. pyogenes 10 3.0 

S. aureus 28 8.6 

P. aeruginosa 3 0.9 

Turicella otitidis 6 1.8 

Others 8 2.4 

TOTAL 326 100 

 

Ninety out of 129 (69.8 %) Streptococcus pneumoniae isolates were susceptible to 

Penicillin, 37/129 (28.7%) Streptococcus pneumoniae isolates were intermediately 

susceptible to Penicillin, and only 2/129 (1.5%) Streptococcus pneumoniae isolates were 

highly resistant to Penicillin. Thirty-six of 122 (29.5%) Haemophilus influenzae isolates were 
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ß lactamase producers.In neonates and young infants with AOM S. pneumoniae and H. 

influenzae are still the most commonly isolated pathogens. 
Stephen Berman [14] has reported that pathogens isolated from ear aspirates in children 

with AOM carried out in developing countries are similar to those isolated in studies 

conducted in developed countries.  

The only differences found in our studies are a lower percentage of M. catarrhalis 

isolates, less resistance of S. pneumoniae to Penicillin, and a lower number ß-lactamase-

producing strains among Haemophilus influenzae isolates. 

 

 

Recurrent Acute Otitis Media 
 

Recurrent AOM is found in 5-30% of the children with AOM. These AOM-prone 

children may experience more than four episodes of AOM during the first year of life [15]. 

An infection with another pathogen was reported in majority of patients with clinical 

recurrent of AOM. In a study conducted over one year of follow-up after an initial episode of 

AOM, a total of 55/324 (17%) patients had more than one episode of AOM during that 

period. There were 29/55 (52.7%) male and 26/55 (47.3%) female patients. Five episodes of 

persistent AOM, 17 relapses, and 62 episodes of recurrent otitis media were recorded in these 

55 patients. 

Three clinical conditions were defined:  

 

1. Persistent AOM: Persistence of signs and symptoms of middle ear infection during 

antimicrobial therapy.  

2. Relapse: When clinical presentation of AOM redevelops within 7 days of completion 

of antibiotic therapy.  

3. Recurrent otitis media: A new episode after clinical improvement or cure at the end 

of treatment 7 days after completion of antibiotic therapy. 

 

Most recurrent AOM episodes occurring within one month after successful completion of 

antibiotic therapy are due to new otopathogens [9-16]. In our study, most cases of persistent 

episodes were caused by a different pathogen added to the initial organism isolated. In 

relapses (within 7 days of completion of antibiotic therapy), in 53% of cases the same 

organism was isolated as in the initial episode and; in recurrences, 51.6% of cases were due to 

a new pathogen (Table 2). More recurrences or relapses were recorded when susceptible 

organisms were isolated in the first episode. 

The same serotypes were isolated in 10 out of 18 episodes of recurrences or relapses due 

to Streptococcus pneumoniae, while Haemophilus influenzae was isolated in 13/27 

recurrences or relapses of AOM initially due to such organism. Differences were not 

statistically significant (p = 0.1). The events responsible for true bacteriologic relapse or 

recurrence of AOM are not fully elucidated.  

The commonly accepted theory attributes a major role to the persistence of pathogens in 

the MEF at the completion of antibiotic treatment and nasophryngeal carriage of 

otopathogens [9-15]. Two additional mechanisms are suspected be involved in a true 

bacteriologic relapse: A reacquisition of the initial pathogen (acquired from carrier contacts) 
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and persistent nasopharyngeal colonization in which the initial strain identified during 

antibiotic treatment is responsible for the subsequent episode. Subsequent episodes of AOM 

may be new infections rather than true bacteriologic relapses. Different episodes are caused, 

in the majority of cases, by a new colonizing strain acquired during or after the initial 

antibiotic treatment [15]. Although the microbiology of AOM is well defined, data on the 

bacteriologic correlates of R-AOM are limited, and whether R-AOM reflects the persistence 

of the original infection or a new infection remains debatable [17]. Barenkamp et al and 

Carlin et al performed tympanocentesis in 13 and 36 children, respectively, with R-AOM 

occurring within a 1-month period from the initial AOM episode. They reported that in 62% 

and 75% of the patients, respectively, the recurrences were due to a new pathogen [17]. We 

have found similar results. 

 

 

Scheme 1. 

Table 2. Results of Scheme 1 

 

 

Same 

pathogen 

Different 

pathogen 

Mix* Negatives Total 

Persistent 1 1 2 1 5 

Relapses 8 4 1 4 17 

Recurrences 16 24 8 14 62 

 

 

Treatment 
 

Amoxicillin remains the first-line treatment of AOM. This option is based on our 

microbiologic studies and other expert opinions [12]. Doses between 80 and 100 mg/kg/day 

provide increased concentrations of drug in serum and middle-ear fluid. It is ineffective 

against β-lactamase-producing strains (H. influenza, M. catarrhalis) [6]. When additional 

coverage is desired for these microorganisms, the child should be treated high doses of 

amoxicillin-clavulanate (90 mg/kg per day of amoxicillin component, with 6.4 mg/kg per day 

of clavulanate in 2 divided doses). S. pneumoniae, which is highly resistant to penicillin, will 

not respond to high doses of amoxicillin. Three doses of ceftriaxone and levofloxacin showed 

significant efficacy in the eradication of nonsusceptible pneumococci. One injection of 

ceftriaxone is insufficient against nonsusceptible pneumococci, with a bacteriologic failure 
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rate of approximately 40%. For H. influenzae 1 injection of ceftriaxone is described to be 

effective by some authors [9-18]. In allergic patients, antibacterial agents such as 

erythromycin (50 mg/kg per day) and sulfamethoxazole-trimethoprim (6-10 mg/kg per day) 

may be used. In our study (7), antimicrobial treatment was indicated in 37% (120/324) of 

children with AOM prior to diagnosis. Of these 120 patients, 50.1% (71/120) had bacterial 

growth in middle-ear-fluid (MEF) cultures. Only 20/71 (28.2%) of these previously treated 

children were not receiving adequate antimicrobial coverage for the isolated organisms. When 

purulent secretions are retained in the middle ear, antibiotic therapy is not enough and signs 

and symptoms of AOM fail to improve. At this stage, suppurative collection should be 

drained by tympanocentesis/myringotomy to avoid complications, especially in infants and 

young children. Some patients may be managed with initial observation and relief of pain. If 

this option is chosen, close follow-up is warranted.  

 

 

Complications 
 

Despite antimicrobial treatments, complications of AOM are still diagnosed in our 

population in a developing country. The combination of virulent bacteria, pressurized pus, 

and insufficient host defenses predisposes to intracranial and extracranial complications of 

AOM. Complications of AOM are classified into: intratemporal (most common) and 

intracranial. Intratemporal complications of AOM include acute mastoiditis (AM), 

labyrinthitis, facial nerve palsy, petrositis, and Gradenigo´s syndrome. In AM associated 

intracranial complications should be suspected in all cases. These include: Meningitis, 

sigmoid sinus thrombosis, brain abscesses, and cerebellar abscesses.  

In our population, intracranial suppurative complications occurred in 12.5% (5/40) of 

children with acute mastoiditis as complication of AOM. The most commonly isolated 

pathogens in AM were: Streptococcus pyogenes, Streptococcus pneumoniae, H. influenzae, 

and Turicella otitidis [19]. Complications that may result in death include sepsis (shock), 

meningitis, brain abscess, subdural empyema, and lateral sinus vein thrombosis [14].  

MASTOIDITIS: includes all inflammatory processes of the mastoid air cells of the 

temporal bone. As the mastoid is contiguous to and an extension of the middle ear cleft, 

virtually every child or adult with acute suppurative otitis media (ASOM) or chronic middle 

ear inflammatory disease has mastoiditis. In most cases, the symptomatology of the middle 

ear predominates (fever, pain, conductive hearing loss), and the disease within the mastoid is 

not considered a separate entity. At this stage of the disease process, radiographic studies may 

demonstrate clouding of the mastoid air-cell system; however, the bony architecture is largely 

intact. Infections tend to spread along pathways of least resistance. Sequestered infection in 

closed ear spaces with inadequate drainage may extend extracurricular extracranial - or 

intracranially. The inflammatory response, specifically edematous mucoperiostium, may 

further compromise drainage. In some patients, the infection spreads beyond the mucosa of 

the middle ear cleft, and they develop osteitis within the mastoid air-cell system or periosteitis 

of the mastoid process, either directly by bone erosion through the cortex or indirectly via the 

emissary vein of the mastoid. The next stage may progress to coalescent mastoiditis as the 

bony portions between the cells dissolve. The patient presents with severe retroauricular 

discomfort [20]. These patients develop a subperiostal abscess and have acute mastoiditis 
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(AM), an intratemporal complication of otitis media which often needs a surgical procedure 

to be resolved. Clinical symptoms of acute mastoiditis include presence of postauricular 

swelling, erythema, and protusion of the auricule with a drop of the posterior wall of the 

external auditory canal. On computed tomography occupation of mastoid cells with osteitis 

and destruction of bone trabeculae are observed. In our study, 37.5 % of the patients with AM 

due to AOM were in their first year of life. This is in agreement with other studies that 

described AM as a disease that affects mainly infants. The explanation may include that 

anatomic characteristics of the temporal bone in children predisposes to the complication. 

Inflammatory changes of the mucoperiostium lead to blockage of the very narrow additus ad 

antrum, increase in pressure, and periostitis. Failure to diagnose ASOM, especially in young 

infants, should also be considered. In our study, 55-60% of patients were receiving adequate 

antimicrobial treatment for the episode of AOM. Absence of fever does not mean resolution 

of the episode of ASOM as we demonstrated in a previous study [12]. LABYRINTHITIS: is 

due to the spread of the infectious process or its toxins to the inner ear. It is divided according 

to the levels of severity into perilabyrinthitis, serous labyrinthitis, and suppurative 

labyrinthitis. The third type presents cochlear symptoms with rapidly progressive 

sensorioneural hearing loss, tinnitus of intense tones, and aural fullness. It also causes severe 

vertigo, neurovegetative symptoms, and nystagmus that is initially irritative (towards the 

affected side) and subsequently becomes ablative (contralateral). In our experience, 57.1% of 

the children with labyrinthitis presented with nausea and/or vomiting. In febrile cases, the 

labyrinthine signs and symptoms simulate a meningeal syndrome; in afebrile cases, it may go 

unnoticed, especially in children who are still too young to walk. The prognosis with 

antibiotic therapy and myringotomy is favorable, with the possibility that many become cured 

by the treatment for AOM before a diagnosis of the complication is completed [21]. FACIAL 

NERVE PALSY: appears when the tympanic portion of the facial nerve is dehiscent (50% of 

the general population) and comes into contact with the infectious material of the tympanic 

cavity, producing neuritis with immobility or decreased movement on one side of the face. In 

such cases, tympanocentesis with or without placement of ventilation tubes is required in 

addition to intravenous antibiotic treatment. Steroids are employed as well. If not treated 

promptly within three days, cortical mastoidectomy with debridement around the fallopian 

canal may be required. 

 

 

Treatment of Complications 
 

Resolution of complications of AOM requires intravenous antimicrobial treatment and 

surgical procedures in all cases. Children with AM that underwent myringotomy improved 

and cure after this minor surgical procedure occurs in 60% of cases. Drainage of a 

subperiosteal abscess was necessary in 42.5% of cases and in only 7.5% mastoidectomy was 

required as reported by other authors (Ghaffar [22] 60%, Spratley [23] 60%, Bahadori [24] 

40%). Up to 70.6% of children with AOM complications improved and became cured after 

tympanocentesis and myringotomy (minor surgical procedure). Until a specific bacterial 

etiology is obtained, the initial antibiotic treatment should cover both aerobic and anaerobic 

microorganisms. The latter, isolated in 11.8% of cases, could hinder the evolution of 

complications unless specific antibiotic treatment is carried out from the onset. 
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Prevention 
 

To prevent AOM and recurrent AOM the following strategies are warranted: 

Specific prevention: Prevention of upper respiratory tract infection by vaccines that 

produce local antibodies by materials that block receptor sites for viruses or bacteria or by 

antibacterial or antiviral drugs that diminish the ability of the organism to colonize or 

multiply in the mucosa;  

Unspecific prevention: Useful in indirect causes of AOM in children. It is associated with 

anatomy and function of the Eustachian tube; congestion of the complete mucosa throughout 

the respiratory tract may be diminished by effective antiinflammatory drugs, decongestants, 

or antihistamines. Negative pressure in the middle ear and accumulation of secretions in the 

middle ear behind the obstruction may be prevented by tympanostomy tubes, which provide 

egress for the secretions and equilibration of the middle ear and ambient pressures. They may 

be useful in selected children, accompanying adenoidectomy and may prevent the bacterial 

infection of the middle ear effusion and the acute suppurative process that follows by 

preventing the occurrence of the previous process [6].  

 

 

Chemoprophylaxis 
 

Although chemoprophylaxis with antibacterial drugs has been effective in reducing 

episodes of symptomatic AOM in children with severe and recurrent disease, the increased 

incidence of antibiotic resistance of bacterial pathogens after antibiotic use warrants more 

selective use of this mode of prevention6.  

 

 

Immunization 
 

Streptococcus pneumoniae is the most common bacterial cause of acute otitis media in 

children and the major cause of pneumonia and other invasive infections, such as bacteremia 

and meningitis [25]. The existence of more than 90 immunologically distinct serotypes 

complicates the design of effective vaccines eliciting responses to polysaccharide capsules.  

However, a 23-valent capsular vaccine for preventing pneumococcal diseases in adults 

and children over two years of age has been available since several years. Introduction of a 

heptavalent pneumococcal conjugate vaccine (PCV7), containing 4, 6B, 9V, 14, 18C, 19F, 

and 23F serotypes, into infant-immunization programs of several countries has had a major 

impact on invasive pneumococcal disease incidence in young children [25]. 

Subsequently, two different vaccines were launched: a 10-valent Haemophilus-protein-

polysaccharide (PCV-10), including PCV7 and 1, 5, and 7F serotypes, and a 13-valent 

conjugated (PCV-13) vaccine, adding serotypes 3, 6A, and 19A to PCV10. The 

pneumococcal conjugate vaccine (PCV) has been demonstrated to prevent pneumococcal 

AOM. 

The capsular 23-valent vaccine, containing antibodies for 1, 2, 3, 4, 5, 6B, 7F, 8, 9N, 9V, 

10A, 11A, 12F, 14, 15B, 17, 18C, 19A, 19F, 20, 22F, 23F, and 33F, may prevent up to 92% 

of INV according to other reports
26

. In our experience the 23-valent vaccine may prevent 
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88.8% of INV due to Streptococcus pneumoniae. As it is not immunogenic or effective in 

children under two years of age, pediatric pneumococcal vaccines based on capsular 

polysaccharides conjugated to carrier proteins have been developed.  

The most prevalent serotypes in our country were 14, 19A, 9V, 3, 19F, 6A, 23F, and 18C 

in AOM. Taking into account only the available isolates, 91 (71.7%) of Streptococcus 

pneumoniae isolates were susceptible, 34 (26.8%) were intermediate, and only 2 (1.5%) were 

resistant to penicillin (MIC  2µg/ml). Serotypes most frequently associated with diminished 

susceptibility to penicillin were 14, 19A, 6A, and 9V (Table 3). Serotypes 6A, 6B, 9V, 14, 

19A, 19F, and 23 F are considered to be the most resistant to antibiotics [27].In our study 6A, 

9V, 14, and 19A were strongly associated with non-susceptibility to penicillin. Potential 

coverage of different vaccines would be 40.2% with PCV7, 46.5% with PCV10, and 71.7% 

with PCV13 for pneumococci involved in AOM in our population. 

 

Table 3. Antimicrobial susceptibility of different serotypes of pneumococci obtained 

from pediatric patients with acute otitis media (AOM) or invasive infections (INV) 

 

Serotype INV AOM INV + AOM 

S* I† R‡ S I R S I R I+R% 

6A 0 3 0 0 6 0 2 9 0 100 

6B 2 2 0 3 0 0 5 2 0 28.6 

6C 0 0 0 2 0 0 2 0 0 0 

7F 2 1 0 3 0 0 5 1 0 16.7 

9V 0 1 0 7 3 1 7 4 1 41.7 

14 8 17 0 4 13 1 12 30 1 72.1 

15A 2 1 0 1 0 0 3 1 0 25.0 

18C 3 1 0 6 0 0 9 1 0 10.0 

19F 2 1 0 9 0 0 11 1 0 8.3 

19A 2 3 0 8 7 0 10 10 0 50.0 

23B 0 1 0 2 0 0 2 1 0 33.3 

33F 0 0 0 1 2 0 1 2 0 66.7 

Other 35 2 0 45 3 0 80 5 0 5.9 

Total  

(%) 

56 

(62.9) 

33 

(37.1) 

0 

 

91 

(71.7) 

34 

(26.8) 

2 

(1.5) 

147 

(68.0) 

67 

(31.0) 

2 

(1.0) 

31.9 

 

 

Conclusion 
 

Risk factors, physiopathology, diagnosis, treatment, prevention, and complications of 

AOM are well known. In this chapter we have analyzed these topics based on our studies
 
and 

clinical experience in a Pediatric Tertiary Care Hospital in a developing country over twenty-

five years. 
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