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 Acute otitis media (AOM) is defined by moderate to severe bulging of 

the tympanic membrane or new onset of otorrhea not due to acute otitis

externa accompanied by acute signs of illness and signs or symptoms of 

middle ear inflammation.

 AOM is slightly more common in boys than girls.

 It occurs at all ages but is most prevalent between 6 and 24 months of 

age, after which it begins to decline.



 Age 

The age-specific attack rate for AOM peaks between 6 and 

18 months of age [6,19]. After that, the incidence declines 

with age, although there is a small increase between 5-6 

years (the time of school entry).

 Family history

 Day care



 Lack of breastfeeding

In pooled analysis of six studies (2548 children), the risk of 

AOM was decreased among children who were breastfed 

for at least three months

 Tobacco smoke and air pollution

 Pacifier use

 Race and ethnicity



 Social and economic conditions (poverty and 

household crowding increase the risk)

 Season (increased incidence during the fall and 

winter months)

 Altered host defenses and underlying disease (eg, 

HIV, cleft palate, Down syndrome, allergic rhinitis)



 Streptococcus pneumoniae

 Haemophilus influenzae

 Moraxella catarrhalis

 Group A Streptococcus

 Staphylococcus aureus

 Viral pathogens/Dual pathogen infection



 Children with AOM, particularly infants, may 

present with nonspecific symptoms and signs, 

including :

 Fever

 Irritability

 Headache

 Apathy

 disturbed or restless sleep, 

 Poor feeding/anorexia

 vomiting, and diarrhea



 SYMPTOMATIC THERAPY:

 oral ibuprofen or acetaminophen rather than other analgesics 
for pain control in children with AOM.

 Topical procaine or lidocaine preparations (if available) are 
an alternative to oral analgesics for children ≥2 years but 
should not be used in children with tympanic 
membraneperforation. 

 Topical benzocaine is avoided in children <2 years because 
of the risk of methemoglobinemia



 Decongestants and antihistamines

 Distraction

 external application of heat or cold

 instillation of olive oil or herbal extracts into the 

external auditory canal to treat pain in children with 

AOM



 In addition to pain control, there are two strategies 

for initial management of AOM: 

 immediate treatment with antibiotics 

 observation with initiation of antibiotic therapy if 

the symptoms and signs worsen or fail to improve 

after 48 to 72 hours.



 The choice of strategy depends upon the age of the 

child, the severity of illness, and parental 

preference:

 We recommend that children <6 months with AOM 

be treated immediately with an appropriate 

antibiotic.



 We suggest that children six months to two years 

with unilateral or bilateral AOM be treated 

immediately with an appropriate antibiotic.

 We suggest that children ≥2 years who appear toxic, 

have persistent otalgia for more than 48 hours, have 

temperature ≥ (39°C) in the past 48 hours, have 

bilateral AOM or otorrhea, or have uncertain access 

to follow-up be immediately treated with an 

appropriate antibiotic.



 For children ≥2 years who are normal hosts (eg, 

immune competent, without craniofacial 

abnormalities) with mild symptoms and signs and 

no otorrhea, initial observation may be appropriate 

if the caretakers understand the risks and benefits of 

such an approach.



 When the decision is made to treat AOM with 

antimicrobial agents, the selection among available 

drugs is based upon:

● Clinical and microbiologic efficacy

● Acceptability (taste, texture) of the oral preparation

● Absence of side e?ects and toxicity

● Convenience of the dosing schedule

● Cost



 No recent beta-lactam therapy

 no concomitant purulent conjunctivitis

 no history of recurrent AOM

 We suggest amoxicillin as the 1st line therapy for 

children with AOM who are treated with antibiotics 

and at low-risk for amoxicillin resistance:

have not received a beta-lactam antibiotic in the previous 30 

days

do not have concomitant purulent conjunctivitis

no history of recurrent AOM unresponsive to amoxicillin)



 The dose is 90 mg/kg per day of amoxicillin divided 

in two doses (we suggest a maximum of 3 g/day).



 Recent beta-lactam therapy

 concomitant purulent conjunctivitis

 history of recurrent AOM unresponsive to amoxicillin

 We suggest amoxicillin-clavulanate as the  first-line therapy for children 

with AOM who are treated with antibiotics and at increased risk of beta-

lactam resistance.

 The dose is 90 mg/kg per day of amoxicillin and 6.4 mg/kg per day of 

clavulanate divided in two doses (we suggest a maximum daily dose of 

the amoxicillin component of 3 g). 



 Mild delayed reaction

Mild delayed hypersensitivity reactions to penicillin appear after more than 

one dose, typically after days of treatment. They lack features of 

immunoglobulin E (IgE)-mediated reaction (eg, anaphylaxis, 

angioedema, bronchospasm, urticaria) and serious/life-threatening 

delayed drug reactions (eg, Stevens-Johnson syndrome, toxic epidermal 

necrolysis, hemolytic anemia, etc).





 The World Allergy Organization has recommended 

categorizing immunologic drug reactions based 

upon the timing of the appearance of symptoms.

 This system denfines two broad categories of 

reactions: immediate and delayed.



 classically begin within one hour of the last 

administered dose and may begin within minutes. 

 some immediate reactions appear after one hour, 

particularly if the drug was administered orally or 

taken with food.

 For these reasons, someguidelines include reactions 

beginning up to six hours after the last administered 

dose in the immediate category



 appear after multiple doses of treatment, typically after days 
or weeks of administration. 

 Most delayed reactions begin after six hours and typically 
after days of treatment. 

 As an example, delayed reactions to amoxicillin classically 
start on day 7 to 10 of treatment and may even begin one to 
three days after cessation of treatment.

 Delayed reactions are more common than immediate 
reactions.









 Penicillins include the following:

 The natural penicillins – Penicillin V (oral), penicillin G 
(parenteral), benzathine penicillin (intramuscular), and procaine 
penicillin  (intramuscular)

 The antistaphylococcal penicillins – Dicloxacillin, nafcillin, 
oxacillin, and cloxacillin

 The aminopenicillins – Amoxicillin and ampicillin

 The extended spectrum penicillins – Carbenicillin, ticarcillin, 
and piperacillin



 The most common allergic reactions to penicillins are delayed 

cutaneous reactions. They are believed to be mediated by T cells in 

the skin.

 Common cutaneous reactions should not involve significant fever.

 In contrast, fever that begins after the acute infection has begun to 

subside and corresponds with the onset of new severe drug 

reactions. 

 In this case, the penicillin should be stopped immediately, and the 

patient should be evaluated for other signs of severe reactions.



 Delayed cutaneous reactions resolve once the culprit drug is 
discontinued, usually within one to two weeks.

 symptoms may worsen for a few days even after the drug is 
stopped .

 Oral antihistamines may be administered at age-appropriate 
doses if there is a pruritic component. 

 Oral glucocorticoids may be considered in patients with 
severe eruptions who do not respond to or are unable to 
tolerate antihistamines.



 If the patient/caregiver cannot provide a detailed description 

of the previous reaction, caution is warranted, and referral is 

indicated.

 In addition, if the patient's past reaction may have involved 

urticaria or angioedema, he/she should be referred to an 

allergy specialist for an evaluation for an IgE-mediated 

reaction before future use of penicillins and related drugs is 

considered.



 If the clinician believes that the patient's past reaction was a 
delayed-onset eruption that:
 had no features of immediate allergy

 not accompanied by any systemic symptoms

 did not involve blistering or exfoliation of the skin or mucous 
membranes

it is reasonable to consider treatment with the same or other 
penicillins in the future. 

We advocate that readministration be supervised by an allergy 
specialist when possible and occur in a medically supervised 

setting equipped to treat possible anaphylaxis.







 For children with mild delayed reaction to penicillin antibiotics, we 
suggest one of the following:

 Cefdinir 14 mg/kg per day orally in one or two doses (maximum 600 mg/day) for 10 days

 Cefpodoxime 10 mg/kg per day orally in two doses (maximum 400 mg/day) for 10 days

 Cefuroxime suspension 30 mg/kg per day orally divided in two doses (maximum 1 g/day) 
for 10 days

 Cefuroxime tablets 250 mg orally every 12 hours for 10 days

 Ceftriaxone 50 mg/kg intramuscularly once per day (maximum 1 g/day) for one to three 
doses (if there is symptomatic improvement within 48 hours of the first dose,

 additional doses are not necessary; if symptoms persist, a second and, if necessary, a third 
dose are administered



 Macrolides and lincosamides available for the 
treatment of AOM include:

 Azithromycin 10 mg/kg per day orally (maximum 500 mg/day) as a 
single dose on day 1 and 5 mg/kg per day (maximum 250 mg/day) for 
days 2 through 5.

 Clarithromycin 15 mg/kg per day orally divided into two doses 
(maximum 1 g/day).

 The optimal dose for clindamycin therapy for AOM is uncertain; we 
suggest 20 to 30 mg/kg per day orally divided in three doses 
(maximum 1.8 g/day).



 For amoxicillin, amoxicillin-clavulanate, 

clarithromycin, oral cephalosporins (eg, cefdinir, 

cefpodoxime, cefuroxime), clindamycin:
 10 days for children <2 years and children (of any age) with tympanic 

membrane perforation or history of recurrent AOM (see 'First-line 

therapy' above)

 5-7 days for children ≥2 years of age with intact tympanic membrane 

and no history of recurrent AOM

 azithromycin – 5 days

 ceftriaxone – One to three doses, depending upon persistence of 

symptoms



 Children who fail to improve after 48 to 72 hours of 

antibiotic therapy should be seen in follow-up to 

confirm the diagnosis of AOM, evaluate other 

causes of persistent symptoms, and determine 

whether a change in antibacterial therapy is 

warranted



 Treatment failure is defined by lack of improvement 

in symptoms by 48 to 72 hours in a patient treated 

with antimicrobial therapy.

 We suggest that patients who fail treatment with 

high-dose amoxicillin be treated with amoxicillin-

clavulanate.(high dose)



 Patients who fail initial treatment with high-dose 

amoxicillin-clavulanate or oral cephalosporins may 

be treated with:

 parenteral ceftriaxone (preferred) or

 oral levofloxacin(?)

Levofloxacin should be reserved for children with 

contraindications to ceftriaxone or AOM refractory 

to other drugs( not FDA approved in children)





 Cough

 Diarrhea 

 UTI


