
summer 2015:  Continuing eDuCAtion |  www.APArX.org 1

Alabama Pharmacy Association   |   334.271.4222  |  www.aparx.org  |  apa@aparx.org

Acute Otitis Media: 
Don’t Let It “Bug” You

Authors:
Abby Foster Daugherty, Pharm.D.,

Harrison School of Pharmacy, Auburn University;

Jessica Osborne Brown, Pharm.D.,
Harrison School of Pharmacy, Auburn University;

Wesley T. Lindsey, Pharm.D.,
Clinical Associate Professor in Drug Information,
Drug Information and Learning Resource Center
Harrison School of Pharmacy, Auburn University

Universal Activity #: 0178-0000-15-103-H04-P   |  1.25 contact hours (.125 CEUs) 

 Initial Release Date: March 1, 2015  |  Expires: March. 1, 2018



Al AbAmA phArmAcy ASSOcIATION |  Summer 2015:  cONTINuINg eDucATION2

Authors have no relevant financial relationships to disclose. 

EDUCATIOnAL OBJECTIvES
After the completion of this activity, pharmacists will be able to:
•	 List potential risk factors for the development of acute otitis media
•	 Describe the clinical presentation of acute otitis media
•	 Discuss appropriate over-the-counter pain management
•	 Describe the treatment options for acute otitis media

InTRODUCTIOn
Acute otitis media (Aom) is defined as an acute infection 

characterized by the presence of inflammation and fluid in the 
middle ear.1 The middle ear is located behind the eardrum and is 
connected to the back of the nose and throat by a narrow tube 
called the eustachian tube.2 each year, more than 16 million 
physician and emergency department (eD) visits can be attributed 
to Aom, making it one of the leading reasons to seek medical 
attention in the united states.3 Aom is the most common reason 
for use of antibiotics in children, and the cost of managing Aom 
is approximately $4 billion each year.4,5

ETIOLOgY
Aom most commonly occurs in children during the first 

three years of life, with the highest incidence occurring between 
the ages of 6 and 24 months.1 Aom occurs more often in males 
than females and is more frequent in winter months.1,3 exposure 
to infectious agents through daycare attendance, bottle-propping, 
pacifier use, and environmental pollutants such as tobacco smoke 
or air pollutants may increase the risk of developing Aom.1,4,6 
native Americans, Alaskan and Canadian eskimos, and native 
Australians have been found to have a high incidence, which 
suggests there may be a genetic component to its development.1 
Children with an immunodeficiency or anatomic change, such as 
a cleft palate or altered eustachian tube, have an increased risk of 
recurrent or severe episodes. table 1 lists potential risk factors.

The risk of Aom decreases with age; however, the incidence 
transiently increases when a child is 5 to 6 years of age due to entry 
into school.1 it does not occur regularly in adults; however, when 
it does, management is similar to that of children. if left untreated, 
it can lead to meningitis, mastoiditis, a systemic infection of the 
blood, and hearing loss with subsequent impairments in speech 
and language development in children.3 Children who suffer from 
recurrent episodes have been shown to score lower on speech, 
language, and cognitive abilities tests than children without 
recurrent episodes.1

PATHOPHYSIOLOgY
Aom usually occurs after a viral upper respiratory tract 

infection.3 The preceding viral respiratory infection results in 
inflammation of the eustachian tube that causes it to become 
obstructed.1 secretions that are produced in the middle ear begin 
to accumulate behind the obstruction. This build-up of fluid can 
cause the eardrum, also known as the tympanic membrane, to 
bulge or appear discolored.3 typically, the eardrum is thin and 
clear. if a bacterial pathogen is present in the middle ear, it can 
proliferate and cause an infection.1,3 Children are more susceptible 
than adults because children have a shorter and more horizontal 
eustachian tube, which allows bacteria to enter the middle ear 
more easily.3 Also, infants lack a mature immune system, which 
contributes to a higher incidence.7

Aom is caused by viral pathogens, such as the influenza 
virus or rhinovirus, up to 75% of the time.1,3 However, bacterial 
pathogens are another common cause and frequently occur in 
combination with viral pathogens. The three most common Aom-
causing bacteria are Streptococcus pneumoniae (35% to 40%), 
Haemophilus influenzae (30% to 35%), and Moraxella catarrhalis 
(15% to 18%).3 since the introduction and widespread use of the 
seven-valent pneumococcal conjugate vaccine (PCV7) in 2000, the 
proportion of S. pneumoniae cases have decreased and H. influenzae 
cases have increased.3,6 The bacterial pathogens are expected 
to continue to evolve with increased use of the thirteen-valent 
pneumococcal conjugate vaccine (PCV13), which was introduced 
in 2010.6 table 2 lists common pathogens associated with Aom.

All of the common bacterial pathogens can possess resistance 
to beta-lactam antibiotics such as penicillins (i.e. amoxicillin) 
and cephalosporins (i.e. ceftriaxone, cefdinir, cefuroxime, 
cefpodoxime).3  H. influenzae and M. catarrhalis can produce beta-

Table 1. Potential Risk Factors for AOM1,4,6

•  Age younger than 2
•  Altered immune system
•  Bottle-propping
•  Cleft palate

• Daycare attendance
• Down syndrome
• Passive tobacco smoke
• Pacifier use

Table 2. Common Causes of AOM1

Viral Pathogens •	 Respiratory syncytial virus
•	 Influenza virus
•	 Enterovirus
•	 Coronavirus
•	 Rhinovirus

Bacterial Pathogens •	 Streptococcus pneumoniae
•	 Haemophilus influenzae
•	 Moraxella catarrhalis
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lactamases, which are enzymes that can “chew” up beta-lactam 
drugs; this renders beta-lactam drugs ineffective. S. pneumoniae 
does not produce beta-lactamases but instead alters penicillin-
binding proteins (PBPs), which is where the beta-lactam drugs 
bind to work. Alteration of PBPs prevents beta-lactam drugs from 
binding to the bacteria and exerting their effects. in the united 
states, up to 40% of S. pneumoniae cases are caused by a beta-
lactam resistant strain of the bacteria. Prior to 1970, M. catarrhalis 
was almost completely susceptible to penicillin and amoxicillin; 
however, today, most strains are resistant.1 risk factors for these 
resistant bacteria strains include attendance at daycare, antibiotic 
treatment in the past 30 days, and age younger than 2 years.3

CLInICAL PRESEnTATIOn
Children with Aom often present with a sudden onset of ear 

pain.3,6 ear pain may be suggested by tugging, rubbing, or holding 
of the ear in children who are unable to speak yet; they may also 
cry excessively or experience changes in their sleep or behavioral 
patterns.6 Children may also present with a fever, dizziness, or 
ringing in their ears.1 inflammation of the middle ear is another 
symptom and can be identified by redness of the tympanic 
membrane and ear pain.3 Children will also have middle ear 
effusion (mee), which is fluid in the middle ear. mee is indicated 
by bulging of the tympanic membrane, fluid drainage from the 
ear canal (otorrhea), or limited or absent mobility of the tympanic 
membrane. A pneumatic otoscope is used to visualize the tympanic 
membrane and determine its mobility.1 Pressure can be applied to 
the tympanic membrane by gently squeezing a rubber bulb that 
is attached to the head of the otoscope. normal mobility would 
be indicated by the tympanic membrane moving inward when 
pressure is applied. The presence of mee will cause this response 
to be dampened or not occur at all. other tools are available to 
diagnose mee, such as tympanometry and acoustic reflectometry.4 

tympanometry uses sound waves to measure the compliance of 
the tympanic membrane to determine if mee is present. Acoustic 
reflectometry measures sound waves absorbed by the tympanic 
membrane; mee causes more sound waves to be reflected back 
from the tympanic membrane than would typically occur if the 
patient did not have mee.

Fluid can persist in the middle ear for weeks after the onset 
of Aom, even though symptoms may resolve after a few days of 
antibiotic treatment.1 Approximately 70% of children continue to 
have mee 2 weeks after onset, 40% still have mee after 1 month, 
and 10% still have mee after 3 months. mee can result in 
hearing loss of varying severities. The signs and symptoms of Aom 
are listed in table 3.

it is important to distinguish a condition known as “otitis 
media with effusion” from “acute otitis media.”3 otitis media with 
effusion (ome) is characterized by middle ear effusion with no 
signs or symptoms of an acute infection. since ome is not due to 
an infection, it will not be beneficial to use antibiotics to treat it.6 
Correctly distinguishing ome from Aom can avoid unnecessary 
use of antibiotics and help prevent further antibiotic resistance.

CLInICAL DIAgnOSIS
 Aom is diagnosed in children who have moderate to 
severe bulging of the tympanic membrane or new onset of fluid 
drainage from the ear canal.6 Children may also be diagnosed if 
they have mild bulging of the tympanic membrane and recent (less 
than 48 hours) onset of ear pain or intense redness of the tympanic 
membrane. Physicians should never diagnosis a child with Aom 
if they do not have presence of mee. table 4 lists the criteria for 
clinical diagnosis of Aom.

Aom is classified as “severe” if there is presence of moderate 
to severe ear pain or if the child has a fever equal to or greater than 
102.2°F (39°C).6 Aom is classified as “nonsevere” if the ear pain 
is mild and the child’s temperature is less than 102.2°F (39°C). 
Aom episodes are considered to be “uncomplicated” if fluid 
drainage from the ear canal is absent.

TREATMEnT OvERvIEW
The first important step is to differentiate the need for 

antibiotic therapy by understanding the difference between cases 
where antibiotic therapy should be initiated and cases where it 
should not.3,6 For example, ome represents a case where the 
middle ear is inflamed along with the presence of fluid but 
the signs and symptoms of an infection are absent. Antibiotic 
therapy in this case would not be needed; therefore, recognizing 
the essential signs and symptoms of Aom is vital. in cases 
where antibiotic therapy is not recommended, over-the-counter 
medication can be used to address ear pain. when antibiotic 
therapy is used as initial treatment, a thorough history of the 

Table 3. Clinical Presentation of AOM1,3

Signs and 
Symptoms of 
Middle Ear 
Inflammation

•	 Redness of the tympanic membrane
•	 Ear pain
•	 Tugging/rubbing/holding of the ear
•	 Excessive crying
•	 Difficulty sleeping

Signs and 
Symptoms of 
Middle Ear 
Effusion

•	 Bulging of the tympanic membrane
•	 Limited or absent mobility of the 

tympanic membrane
•	 Fluid drainage from the ear canal 

(otorrhea)
•	 Hearing loss

Non-specific 
Symptoms

•	 Fever
•	 Irritability
•	 Lethargy

Table 4. Clinical Diagnosis of AOM6

Diagnosis 1 Moderate to severe bulging of the tympanic 
membrane or new onset of otorrhea

Diagnosis 2 Mild bulging of the tympanic membrane 
and recent (<48 hours) onset of ear pain or 
intense redness of the tympanic membrane
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patient’s background should be reviewed in order to provide 
the most appropriate regimen for the current condition. The 
patient’s symptoms should improve by 48 to 72 hours after initial 
treatment. if symptoms do not resolve, then the next step in therapy 
should take place. recommendations for initial management of 
uncomplicated Aom are listed in table 5.  

OvER-THE-COUnTER TREATMEnT 
medications that are used to help control pain due to Aom 

are mostly considered over-the-counter medications.3,6 These 
medications include acetaminophen (tylenol®) or ibuprofen 
(Advil®/motrin®) and are the most common medications used to 
treat mild to moderate pain related to Aom. These medications 
are essential in therapy due to the fact that antibiotic treatment 
does not help relieve the pain in the first 24 hours of treatment.

Acetaminophen. This medication works to reduce fever 
by inhibiting the release of prostaglandins in the central 
nervous system and does not play a significant role in reducing 
inflammation.8,9 Acetaminophen dosing is weight-based and 
is available in many formulations including flavored liquid 
formulations. Common side effects related to acetaminophen 
include constipation, nausea, and vomiting. taking acetaminophen 
with food may help relieve these side effects if they occur.

Ibuprofen.  ibuprofen is a nonsteroidal anti-inflammatory drug 
(nsAiD) and works by inhibiting two inflammatory mediators, 
cyclooxygenase 1 and 2 (CoX-1 and CoX-2), which reduces 
inflammation.8,9 ibuprofen dosing is weight-based and is available in 
many formulations including flavored liquids. Common side effects 
related to ibuprofen use include flatulence, heartburn, nausea, and 
vomiting. ibuprofen should be taken with food to minimize any 
gastrointestinal (gi) irritation that may occur. 

The major difference between acetaminophen and ibuprofen 
is that ibuprofen cannot be administered to infants until they 
are 6 months old; this is due to the longer duration of action of 
ibuprofen and the worry that the symptoms could be masked if 
the severity of the infection has progressed.11 An overview of dosing 
over-the-counter pain medications is provided in table 6.

Other Treatments. These include anesthetic (numbing) 
eardrops with benzocaine, procaine, and lidocaine as well as 
herbal (natural) eardrops.6 These products help to reduce local 
inflammation but are more beneficial in patients that are older than 
5 years. in this age group, anesthetic eardrops are preferred due 
to insufficient studies that directly look at relief of pain for herbal 
products.6,12 Antihistamines and oral decongestants may be used to 
relieve allergies and nasal congestion when appropriate; however, 
neither has been proven to help improve the complications of 
Aom nor are they routinely recommended for treatment.3,13

PHARMACOLOgICAL TREATMEnT
Antibiotic therapy must be utilized when Aom is present; 

however, antibiotic therapy comes with a possibility of side effects 
as well.3,6 some health care workers use “delayed therapy” also 
known as “additional observation,” which means that a patient is 
provided a prescription for an antibiotic but is encouraged to wait 
for 48 to 72 hours to see if symptoms resolve on their own. There 

are specific situations in which a patient would be chosen for this 
route of therapy and include 1.) children 6 months to 2 years old 
without severe symptoms accompanied with an uncertain diagnosis 
of Aom, 2.) children 2 years of age and older who do not have 
severe symptoms, and 3.) children 2 years old and older who 
have an uncertain diagnosis of Aom. in these specific conditions, 
follow-up with the patient’s physician is essential, especially if 
symptoms worsen or persist. 

Amoxicillin (Amoxil®). This medication is considered a 
penicillin and a beta-lactam drug; therefore, it should not be given 
to children with a penicillin allergy.6 it is used first-line for children 
under certain circumstances, such as if the child has not received 
amoxicillin in the past 30 days or if purulent conjunctivitis (pink 
eye) is absent. Amoxicillin works by inhibiting bacteria cell wall 
synthesis by binding to one or more of the penicillin-binding 
proteins (PBPs).8,9 This causes destruction of the bacterial cell wall 
leading to destruction of the bacteria cells. Through its mechanism, 
amoxicillin is able to destroy bacteria such as S. pneumoniae and 
strains of H. influenzae and M. catarrhalis that does not produce 
beta-lactamases.6,10  

The amoxicillin dose given for children is considered a 
“high dose,” which only means that this dose can overcome S. 
pneumoniae strains that are resistant.6 Amoxicillin is considered 
first-line due to a long record of safety data in clinical trials, a 
narrow spectrum of activity, and the fact that it is inexpensive.3 
Amoxicillin is available as an oral capsule, tablet, chewable 
tablet, extended-release tablet, and a reconstituted suspension. 
The reconstituted suspension is more appeasing to most children 
and lasts for 14 days at room temperature or in the refrigerator 
(preferred). reconstituted solutions should be shaken well before 

Table 5. Initial Management of Uncomplicated AOM6

6 months to 
 2 years old

2 years and older

Otorrhea 
with AOM

Antibiotic therapy Antibiotic therapy

Unilateral or 
Bilateral AOM with 
Severe Symptoms

Antibiotic therapy Antibiotic therapy

Bilateral AOM 
without Otorrhea

Antibiotic therapy Antibiotic therapy 
or additional 
observation

Unilateral AOM 
without Otorrhea

Antibiotic therapy 
or additional 
observation

Antibiotic therapy 
or additional 
observation

Table 6. Overview of Dosing for OTC Pain Management8,9

Medication Dosing (Weight-Based)

Acetaminophen 10 to 15 mg/kg/day every 4 to 6 hours

Ibuprofen 5 to 10 mg/kg/day every 6 to 8 hours
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each use in order to adequately disperse the drug through the 
entire liquid formulation.9

Common side effects of amoxicillin include rash, diarrhea, 
and vomiting.9 Amoxicillin can be taken with food to lessen 
the possibility of gi upset. Also, parents of children who have 
never taken a medication from the class of penicillins should 
be cautious about severe allergic reactions such as wheezing, 
shortness of breath, chest tightness, swelling of the tongue and 
throat, and hives.14 Diphenhydramine (Benadryl®) should be kept 
on hand in order to offset some of the milder allergic reactions 
such as a rash or itching. more severe reactions should begin with 
discontinuation of the antibiotic, diphenhydramine if possible, and 
a visit to the emergency department. 

Amoxicillin-Clavulanate (Augmentin®). This medication 
is also part of the penicillin and beta-lactam family and works 
like amoxicillin; however, this medication has a beta-lactamase 
inhibitor, clavulanate, which works to further expand antimicrobial 
coverage.8,9 The beta-lactamase inhibitor is able to inhibit the beta-
lactamases that bacteria can produce to stop the antibiotic from 
working. Thus, all of the bacteria that amoxicillin covers can be 
covered by amoxicillin-clavulanate in addition to H. influenzae and 
M. catarrhalis that produce beta-lactamases.10 

if a child has received amoxicillin in the past 30 days or has 
purulent conjunctivitis then amoxicillin-clavulanate would be 
the preferred initial antibiotic of choice.3,6 The logic behind why 
amoxicillin cannot be given again is that since the child received 
amoxicillin recently, the possibility of bacterial resistance is higher 
compared to a child who has not received amoxicillin. Amoxicillin-
clavulanate is available in an oral tablet, 12-hour extended-
release tablet, chewable tablet, and an extended-release and plain 
reconstituted solution.8,9 The reconstituted solution should be kept 
in the refrigerator and should be discarded after 7-10 days. 

Common side effects include rash, diarrhea, and nausea.8,9 

Amoxicillin-clavulanate should be administered with food to 

decrease the possibility of these side effects. This antibiotic is also 
a part of the penicillin class, and the parents of the children taking 
this medication should be aware of severe allergic reactions that 
could occur.

Cephalosporins.  Cephalosporins should be used as the next 
line in treatment if a child has a penicillin allergy.6,9 This class 
of medications is a derivative of the beta-lactam class but is not 
considered a penicillin antibiotic. Cephalosporins are broken down 
into different generations with the higher generations having more 
antimicrobial coverage. The first-generation cephalosporins are not 
typically used for Aom treatment. For children that are allergic to 
penicillins, studies have suggested that the frequency of immediate 
cross-reactivity was higher with the first-generation cephalosporins 
and was negligible with the second and third generation 
cephalosporins.15 The mechanism by which cephalosporins are able 
to destroy bacteria is the same as amoxicillin since they are in the 
class of beta-lactams.6,10 

The second-generation cephalosporin used in Aom is 
cefuroxime (Ceftin®), which has coverage against S. pneumoniae, 
H. influenzae, and M. catarrhalis (beta-lactamase negative 
or positive).6,10 Cefuroxime is available in an oral tablet and 
reconstituted solution as well as an iV reconstitution solution.8,9 
Common side effects that can occur include diarrhea (most 
common), nausea, and vomiting. This medication should be taken 
with food to avoid any possible side effects. The reconstituted 
solution should be stored in the refrigerator and should be 
discarded after 10 days of use. 

The third-generation cephalosporins used are cefdinir 
(omnicef®), cefpodoxime (Vantim®), and ceftriaxone (rocephin®); 
they have coverage against S. pneumoniae, H. influenzae, and 
M. catarrhalis (beta-lactamase negative or positive).6,10 Cefdinir 
is available as an oral capsule and a reconstituted suspension 
that should be stored at room temperature for 10 days.8,9 if the 
child takes any antacids or iron supplements, cefdinir should be 

Table 7. Overview of Medications for AOM3,6

Medication Dosing Comments

Amoxicillin
(Amoxil®)

80-90 mg/kg/day in 2 divided doses •	 First line (nonsevere AOM)

Amoxicillin-
Clavulanate 
(Augmentin®)

90 mg/kg/day of amoxicillin and 6.4 mg/kg/day  
of clavulanate in 2 divided doses

•	 First line (severe AOM) and typically use after amoxicillin
•	 Ratio of amoxicillin to clavulanate is 14:1

Cefuroxime 
(Ceftin®)

30 mg/kg/day in 2 divided doses •	 Used in penicillin allergic children
•	 2nd generation cephalosporin

Cefdinir 
(Omnicef®)

14 mg/kg/day in 1 or 2 doses •	 Used in penicillin allergic children
•	 3rd generation cephalosporin

Cefpodoxime 
(Vantim®)

10 mg/kg/day in 2 divided doses •	 Used in penicillin allergic children
•	 3rd generation cephalosporin

Ceftriaxone
(Rocephin®)

50 mg IM or IV/day for 1 to 3 days •	 Used in penicillin allergic children
•	 3rd generation cephalosporin
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administered at least 2 hours before or after these medications. 
Common side effects for cefdinir include diarrhea and nausea, and 
it can be taken with or without food. Cefpodoxime is available 
as an oral tablet and a reconstituted suspension that may be 
stored in the refrigerator for 14 days. Common side effects of this 
medication include diarrhea and nausea; it can be taken with food 
to minimize gi side effects. Lastly, ceftriaxone is available as an iV 
reconstituted solution and can only be administered through an iV 
or im injection. Common side effects can include local irritation 
and pain at injection site and diarrhea. Ceftriaxone has been 
studied to be beneficial initially in children who are persistently 
vomiting and cannot tolerate oral medication.6 An outline of all 
the recommended dosing for the beta-lactams in listed in table 7. 

AnTIBIOTIC TREATMEnT FAILURE
if symptoms persist after 48 to 72 hours of initial antibiotic 

treatment, this is considered a “treatment failure” and the next 
step of therapy should take place.6 Amoxicillin-clavulanate is 
the preferred first-line treatment after initial amoxicillin therapy 
has failed. A 3-day course of ceftriaxone is preferred for patients 
who fail amoxicillin-clavulanate therapy. oral second- or 
third-generation cephalosporins can be used with or without 
clindamycin as a secondary treatment alternative in patients who 
fail the preferred options.

Clindamycin (Cleocin®). Clindamycin is used in treatment 
failure as an alternative treatment in patients that fail the 
recommended initial first-line therapy treatment (amoxicillin, 
amoxicillin-clavulanate, or ceftriaxone).6 specific cases where 
clindamycin could be used is if a patient has used amoxicillin 
and amoxicillin-clavulanate therapy and failed each. in this case, 
clindamycin could be used alone or in combination with a second- 
or third-generation cephalosporin. Another case would be if a 
patient failed amoxicillin-clavulanate and ceftriaxone therapy, then 
clindamycin should be used in combination with a second- or third-
generation cephalosporin. Clindamycin is a part of the lincosamide 
class and works to destroy bacteria by inhibiting their synthesis of 
proteins.6,10  Clindamycin only has activity against S. pneumoniae.

Clindamycin is available as an oral capsule and reconstituted 
suspension and as an intravenous solution.9 The reconstituted 
solution should be at room temperature and will thicken if placed 
into the refrigerator. Patients should discard clindamycin after 2 
weeks of reconstitution. Common side effects of clindamycin include 
diarrhea and nausea, and it can be taken with food. table 8 below 
highlights specific dosing for antibiotics used in treatment failure.

Macrolides. This class includes azithromycin (Zithromax®), 
erythromycin, and clarithromycin (Biaxin®) and is not currently 
recommended by the guidelines for the treatment of Aom.6 studies 
have shown that macrolides have limited efficacy against both H. 
influenzae and S. pneumoniae and have a high potential for causing 
resistance.6,12 Previously, macrolides were used in patients who had a 
penicillin allergy; however, studies have reported that using a second- 
or third-generation cephalosporin has shown low cross-reactivity in 
those patients who are allergic to penicillins.6,15

DURATIOn OF THERAPY
Aom symptoms should begin to improve within 48 to 72 hours 

of initiating antibiotics.7 The optimal duration of treatment for Aom 
is unknown.6 it is recommended that children less than 2 years of age 
and children with severe symptoms receive a 10-day course of oral 
antibiotics. Children 2 to 5 years of age with mild to moderate Aom 
can receive a 7-day course of oral antibiotics, and children 6 years of 
age and older can receive a 5 to 7-day course of treatment. 

FOLLOW-UP
After a child’s clinical signs and symptoms improve, there is 

little need for routine reevaluation.6 most children will no longer 
have symptoms after one week.3 Physicians may choose to reassess 
young children, children with severe symptoms, or children with 
recurrent Aom.6 Children may experience persistent mee, which 
is considered ome and is common. ome may require infrequent 
additional monitoring, but as mentioned before, does not require 
antibiotic treatment.

Table 8. Recommended Antibiotics for Treatment Failure6

Medication Dosing Comments

Amoxicillin-
clavulanate
(Augmentin®)

90mg/kg/day of amoxicillin and 
6.4 mg/kg/day of clavulanate  
in 2 divided doses

•	 Given as first-line therapy after initial amoxicillin therapy

Ceftriaxone 
(Rocephin®)

50 mg IM or IV for 3 days •	 Given as first-line after initial amoxicillin-clavulanate failure 
•	 Used in persistently vomiting patients and those who cannot tolerate 

oral medications

Clindamycin 
(Cleocin®)

30 to 40 mg/kg/day 
in 3 divided doses 

•	 Used alone of in combination with a second or third-generation after 
amoxicillin and amoxicillin-clavulanate therapy

•	 Used in combination with a second or third-generation cephalosporin 
after amoxicillin-clavulanate and ceftriaxone failure 
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RECURREnT AOM
recurrent Aom is defined as 3 or more separate episodes in 

the previous 6 months or 4 or more episodes in the previous 12 
months, with at least 1 of those episodes occurring in the past 
6 months.6 risk factors include winter season, male gender, and 
exposure to tobacco smoke. symptoms lasting longer than 10 days 
may predict recurrence. recurrent Aom is concerning because 
it causes children to be at a high risk for hearing loss as well as 
language and learning disabilities.3

Long-term antibiotic use has been used as a means to prevent 
Aom recurrence; however, it is recommended for children to not 
receive prophylactic antibiotics to prevent recurrent episodes.6 
studies have shown that a 6-month course of antibiotics provided 
modest benefit, with no long-term benefits. Antibiotic prophylaxis 
increases cost, the potential for side effects with antibiotics, and 
the emergence of resistant bacteria.

Children with recurrent Aom may benefit from the insertion 
of tympanostomy tubes into the affected ear(s).6 Children with who 
received tympanostomy tubes have been shown to have a decreased 
recurrence of episodes and an increased quality of life. tympanostomy 
tubes are usually made of metal or plastic.16 They are surgically inserted 
through the eardrum while the child is under general anesthesia, 
and their purpose is to prevent fluid from accumulating behind the 
tympanic membrane.6,16 some tympanostomy tubes fall out on their 
own and others are removed surgically. 

PREvEnTATIvE MEASURES
Pneumococcal vaccine. The pneumococcal conjugate 

vaccines have been proven to be efficacious in preventing Aom 
caused by S. pneumoniae strains that are found in the vaccines: 
however, the overall benefit seen in clinical trials is small.6 one 
review article demonstrated that PCV7 reduced the occurrence 
of Aom by 6% to 7% when the vaccine was administered 
during infancy, and no benefit was seen when the vaccine was 
administered to older children with a history of Aom.3,17 while 
the reduction may only be 6% to 7%, this reduction may still have 
a substantial impact on health care burdens.17 The widespread use 
of PCV13 may demonstrate a further reduction in Aom rates.6

Influenza vaccine. The majority of Aom cases follow an 
upper respiratory tract infection, including influenza virus.6 As 
many as two-thirds of children infected with the influenza virus 
may develop Aom. The influenza vaccine is recommended for 
all children 6 months old of age and older, and many studies 
have shown that receiving the influenza vaccine can reduce Aom 
episodes by 30% to 55%. 

Breastfeeding. it is recommended that mothers exclusively 
breastfeed their children for the first 6 months of life.6 multiple 
studies have shown that breastfeeding for at least 4 to 6 months 
can reduce Aom episodes. This is possibly due to the passage 
of antibodies from the mother to the child.7 use of any formula 
products during the first 6 months of life has been shown to 
increase the rates of Aom.6 mothers can continue to breastfeed 
their child for as long as mutually desired by the mother and child 
to lower the incidence and recurrence. 

Lifestyle Changes. eliminating the exposure of infants to 
tobacco smoke may reduce the incidence of Aom; therefore, 
parents should be encouraged to avoid tobacco products.6 Also, 
bottles and pacifiers have been associated with an increased 
risk.  Bottle-propping should be avoided and pacifier use should 
be stopped between the ages of 6 to 12 months. reducing the 
incidence of upper respiratory infections can also reduce the risk 
of Aom; this can be accomplished by altering children’s daycare 
attendance patterns. 

Xylitol. Xylitol, also known as birch sugar, is available as 
chewing gum, syrup, or lozenges.6 A review article examined the 
use of xylitol and found that it reduced the rates of Aom by 25% 
in healthy children.6,18 Xylitol would need to be given 3 to 5 times 
a day with food throughout the entire respiratory illness season to 
be effective; “as needed” use is not effective. Another limitation 
is that the chewing gum and lozenge are more effective than 
the syrup, and children younger than 2 cannot safely use these 
products. The chewing gum also possesses a choking hazard to 
children and may not be acceptable at schools.18 A list of potential 
preventive measures is available in table 9.

COnCLUSIOn  
in conclusion, Aom is a prevalent infection that is 

commonly diagnosed in the pediatric population. with proper 
medical attention, it can be resolved in a timely manner by 
using antibiotic therapy appropriately when it is indicated. 
Pharmacists and pharmacy technicians can play a significant role 
in the management of Aom by ensuring that patients receive the 
proper over-the-counter medications and dosing. Additionally, 
pharmacists and pharmacy technicians can verify the proper 
antibiotic treatment and corresponding dose. Both can impact 
overall outcomes of treatment by providing counseling services 
on how to minimize side effects and the steps to take if a severe 
allergic reaction were to occur. 

overall, the impact health care providers can make in the 
treatment of Aom is essential. The emergence of antibiotic 
resistance has progressed, making it more difficult to treat; 
therefore, it is important to treat only when necessary and with 
the appropriate step in therapy. without proper and immediate 
treatment, long-term complications such as hearing loss and speech 
impairment can occur that could severely impact the quality of life 
of a child.

Table 9. Preventive Measures for AOM6

•	 Influenza vaccine

•	 PCV13 vaccine

•	 Eliminated exposure to 
tobacco smoke

•	 Breastfeeding children 
for the first 6 months

•	 Alter daycare  
attendance patterns

•	 Avoid bottle-propping

•	 Stop pacifier use  
between the ages of  
6 and 12 months

•	 Xylitol
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