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Background: New insights into the diagnosis, treatment and prevention of 
acute otitis media (AOM) have been gained in recent years. For this reason, 
the Italian Paediatric Society has updated its 2010 guidelines.
Methods: A literature search was carried out on PubMed. Only pediatric 
studies published between January 1, 2010 and December 31, 2018 in Eng-
lish or Italian were included. Each included study was assessed according 
to the GRADE methodology. The quality of the systematic reviews was 
assessed using AMSTAR 2. The recommendations were formulated by a 
multidisciplinary panel of experts.
Results: Prompt antibiotic treatment is recommended for children with 
otorrhea, intracranial complications and/or a history of recurrence and for 
children under the age of 6 months. For children 6 months to 2 years of 
age, prompt antibiotic treatment is recommended for all forms of unilateral 
and bilateral AOM, whether mild or severe. Prompt antibiotic treatment is 
also recommended for children over 2 years with severe bilateral AOM. A 
watchful-waiting approach can be applied to children over 2 years with mild 
or severe unilateral AOM or mild bilateral AOM. High doses of amoxicillin, 
or amoxicillin-clavulanic acid for patients with a high risk of infection by 
Beta-lactamase producing strains, remain the first-line antibiotics.
Conclusions: AOM should be managed on a case-by-case basis that takes 
account of the child’s age, the severity of the episode and whether it is uni-
lateral or bilateral. In patients under 2 years, prompt antibiotic treatment is 
always recommended.
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(Pediatr Infect Dis J 2019;38:S10–S21)

The appropriateness of antibiotic treatment in children with acute 
otitis media (AOM) is a highly important issue. AOM is one of 

the most common reasons for the antibiotic prescription in this age 
group, accounting for up to 25% of all such prescriptions.1–3

In the United States, Sweden, United Kingdom, France, Spain 
and Italy, the introduction of guidelines has been found to be associ-
ated with a reduction of up to 12% in erroneous prescriptions and an 
increase of up to 58% in the correctness of the type and dosage of the 
prescribed antibiotic.4,5 A recent Italian study showed that the imple-
mentation of guidelines in a pediatric A&E department led to a reduc-
tion from 53.2% to 32.4% in the use of broad-spectrum antibiotics.6

AOM management must also include the relief of pain, the 
most frequently reported symptom.7

MATERIALS AND METHODS

Expert Group (Positions, Processes)
To draw up these guidelines, the Italian Paediatric Society 

assembled a committee that included experts in general pediatrics, 
research methodology, pulmonology, allergy, emergency medicine, 
epidemiology, pharmacology and microbiology. The committee 
members were suggested by the scientific societies in their respec-
tive fields.

The development of the guidelines involved various work 
groups:

 • The guideline development group, which organized and 
directed the various phases of their development;

 • A multidisciplinary panel of experts from various professions, 
which developed the clinical queries, discussed the efficacy 
evidence and drew up the recommendations;

 • A methodology group, which performed a critical analysis of 
the literature and extracted and tabulated the relevant data; and

 • A writing group, which drafted the summary of the scientific 
literature and the final text of the guidelines.

The writing and methodology groups and the panel met 
regularly; the meeting dates and previous versions of the guidelines 
have been logged. To reach agreement on the topics selected for 
the guidelines and the strength of the recommendations, Delphi’s 
method was adopted.8

Target Readers and Topics
These guidelines provide recommendations on the diagno-

sis, prevention and treatment of AOM in children over 2 months 
of age. Subjects with acquired or congenital immunodepression, 
grommet, a chronic underlying disorder (eg, cystic fibrosis), and/or 
facial malformations are excluded.
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The guidelines are mainly intended for pediatricians, ENT 
specialists, GPs, nurses and pharmacists involved in the manage-
ment of children with AOM.

Developing the Queries
The queries and outcomes were identified by the methodol-

ogy group and then shared and discussed with the rest of the panel, 
using the GRADE system. The panel identified the outcomes 
and classified them by importance through individual voting on 
a 9-point scale. Only those outcomes categorized as critical and 
important were considered in the literature review and in the subse-
quent development of the recommendations.

Evidence Search and Developing the 
Recommendations

A literature search was carried out on PubMed. Only studies 
with a pediatric caseload published in English or Italian between 1 
January 2010 and 31 December 2018 were included in the review 
(Appendix, Supplemental Digital Content 1; http://links.lww.com/
INF/D613). The key words used in the search strategy for each 
question were established by the members of a subcommittee. Rel-
evant articles cited in the selected studies were also considered. 
The references were periodically updated during the course of the 
guideline drafting process. Abstracts and articles were selected and 
assessed by members of a subcommittee, with particular attention 
given to randomized double-blind clinical trials, cohort studies, 
systematic reviews, and all general overviews. When the litera-
ture search uncovered existing guidelines, these underwent meth-
odologic evaluation using the AGREE II tool9 and a comparative 
analysis of their recommendations. A further literature review was 
carried out before producing the final version.

Each study included in the review has been summarized 
in the tables (summary of findings) and evaluated for methodol-
ogy and content according to a preestablished checklist based on 
the GRADE system.10 The quality of the systematic review was 
assessed by AMSTAR 2.11 The results of the analysis were then 
discussed and approved by a meeting of all those who participated 
in drawing up the guidelines, using the Consensus Conference 
method.

The GRADE method involves an explicit multi-step pro-
cess that must be followed rigorously, in line with the proposed 
sequence: (1) defining the question for which a recommenda-
tion must be formulated; (2) identifying all the outcomes for the 
clinical question and assessing their relative importance for the 
adequate evaluation of a given intervention; (3) search for data 
on negative and positive effects of the various interventions being 
assessed; (4) summary of evidence for individual outcomes con-
sidered “essential” or “important”; (5) assessment of the quality 
of the evidence for each outcome; (6) assessment of the overall 
quality of the evidence; (7) risk-benefit profile of the intervention; 
(8) defining the strength of the recommendation; (9) formulating 
the recommendation; and (10) implementation and verification of 
impact.

For the formulation of the recommendations, in agreement 
with the GRADE methodology, the following standard expressions 
were used as follows: 1. must be used (“strong positive” recom-
mendation); 2. could be used (“weak positive” recommendation); 
3. should not be used (“weak negative” recommendation); and 4. 
must not be used (“strong negative” recommendation).

Question 1. What Pain Relief Should Be Used?
The therapeutic management of AOM must involve the 

assessment and treatment of pain. This recommendation was con-
firmed by the 2013 AAP guidelines,12 in which it was stressed that 

the treatment of pain, especially in the first 24 hours, must be per-
formed regardless of whether it is decided to administer antibiotics 
or adopt a watchful-waiting approach.

Effective treatment of pain requires its careful assessment 
using appropriate validated instruments. According to the 2010 
Italian Ministerial recommendations,13 there are no instruments 
that are completely valid for all pediatric ages; the instrument that 
should be used depends on the child’s cognitive, behavioral and 
relational development. Three pain scores from the many available 
have been identified.

1) For infants and preverbal children under 3 years old and children 
with motor or cognitive disorders making them unable to subjec-
tively assess their pain: FLACC score.14

2) For children >3 years: Wong-Baker scale.

3) For children ≥8 years: Numeric scale.

Systemic treatment with paracetamol 15 mg/kg/dose (up to 
4 times daily) or with ibuprofen 10 mg/kg/dose (up to 3 times daily) 
by mouth is the treatment of choice.12,13 

A 1996 double-blind RCT investigating the efficacy of ibu-
profen (10 mg 3 times daily for 48 hours) and paracetamol (10 mg 3 
times daily for 48 hours) did not observe any significant difference 
between them in the treatment of otalgia: after 48 hours, 7% of 
patients treated with ibuprofen, 10% of those treated with paraceta-
mol and 25% of those treated with placebo still reported pain.15

Two later trials16,17 included only a small proportion of 
children with AOM and focused on fever or fever associated with 
pain. In one Cochrane review,18 which analyzed the results of both 
studies (71 randomized children, 39 included in the analysis), no 
significant difference in pain reduction between paracetamol and 
ibuprofen was observed after 24 hours [18% vs. 18% relative risk 
(RR) 1.08, 95% CI: 0.31–3.73] or between 48 and 72 hours (36% 
vs. 29% RR 1.35, 95% CI: 0.62–2.91) from diagnosis. However, 
the strength of the evidence for these results is very low, due to the 
low sample size.18

There is no evidence on the efficacy of preparations based 
on natural extracts, such as the application of olive oil or other sub-
stances, as the results of the few available studies are of low quality 
and in any case refer to children over the age of 5 years.19–21

Local anesthetics containing lidocaine or procaine are often 
used topically. The 2006 Cochrane Review22 evaluated 356 studies, 
of which only 4 were included in the final analysis: double-blind 
RCTs comparing an ototopical preparation with an analgesic effect 
(excluding antibiotics) versus placebo or comparing 2 ototopical 
preparations with an analgesic effect (excluding antibiotics) in 
adults or children presenting at primary care settings with AOM 
without TM perforation. Pain severity and duration was chosen as 
the primary outcome, while parent satisfaction, absenteeism from 
school or work and appearance of adverse reactions were consid-
ered as secondary outcomes. There was a pain reduction of 25%, 
30 minutes after instillation, in those receiving anesthetic drops in 
comparison with placebo, a statistically significant difference. Tri-
als comparing naturopathic preparations and anesthetic ear drops 
produced results in favor of the naturopathic preparations, but the 
differences were not always statistically significant. The review 
concluded that there was insufficient evidence to establish whether 
topical pain relief was effective or not.

Subsequently, in a high-quality systematic review in 2012, 
Wood et al21 identified and analyzed 4 randomized trials on the effi-
cacy of ototopical preparations containing benzocaine, procaine, 
lidocaine, phenazone or plant extracts, concluding that more stud-
ies with a more rigorous methodology were needed to definitively 
demonstrate their inefficacy.

http://links.lww.com/INF/D613
http://links.lww.com/INF/D613
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Recommendation 1
The therapeutic management of AOM should prioritize the 

assessment and treatment of otalgia (strong positive recommen-
dation).

Recommendation 2
The mainstay treatment of otalgia should be the administra-

tion of adequate doses of ibuprofen or paracetamol (strong positive 
recommendation).

Recommendation 3
The topical administration of analgesic drops or the use 

of analgesic preparations based on natural extracts is not recom-
mended, due to the lack of available high-quality evidence (weak 
negative recommendation).

Question 2. When and How Should a Watchful-
Waiting Strategy Be Used? And When Should 
Prompt Antibiotic Treatment Be Given?

A watchful-waiting strategy involves the observation of the 
child’s clinical course over the first 48–72 hours, without begin-
ning any antibiotic treatment.23 The expected benefits of avoiding 
immediate administration of antibiotics are reduced cost, reduction 
in side effects and reduced spread of antibiotic-resistant strains.12 
Watchful waiting should only be considered if the diagnosis of 
AOM is certain and having taken account of the following 3 clini-
cal parameters: child’s age (below or over 2 years), severity of the 
episode and whether one or both ears are affected.24 To assess the 
severity, refer to the diagnosis section.

An overview of the recommendations of the available inter-
national guidelines.24 shows that they all include the watchful-wait-
ing option in children >2 years, while there is no general consensus 
on the approach in children 6 months to 2 years of age.24

The 2013 AAP guidelines, in contrast with the 2003 ver-
sion, also include the option of a watchful-waiting approach, even 
in children 6-24 months of age with mild unilateral AOM. This 
change seems to be supported by recent evidence demonstrating 
that watchful waiting is safe even in younger children.

A high-quality data meta-analysis by Rovers et al25 posed the 
objective of identifying subgroups of children who might benefit 
from prompt antibiotic treatment in terms of reduced pain and fever 
by 3–7 days after the start of treatment. This meta-analysis aimed to 
include the individual data of 1643 children between 6 months and 
12 years of age included in 4 studies comparing the use of prompt 
antibiotic therapy versus placebo or no treatment and in 2 stud-
ies comparing prompt versus delayed antibiotic treatment. Most 
benefited from prompt antibiotic treatment: children with bilateral 
AOM under 2 years of age and children with spontaneous otorrhea 
(see Table 1).

Sanders et al26 2009 systematic Cochrane review included 4 
more RCTs besides those analyzed by Rovers. These investigated 
antibiotic treatment versus placebo,27 prompt antibiotic treatment 
versus watchful waiting28,29 and delayed antibiotic prescription.30 
From this global analysis of 2928 children, it emerged that antibi-
otic treatment did not reduce the risk of perforation or recurrence. 
The sole described case of mastoiditis arose in a child treated with 
antibiotic. Side effects such as vomiting, diarrhea and rash were 
more common in children treated with antibiotic than in the con-
trol group (RR 1.37, 95% CI: 1.09–1.76). In children undergo-
ing prompt antibiotic treatment, there was a reduction in otalgia 
between 2 and 7 days (RR 0.72, 95% CI: 1.09–1.76) but not at 24 
hours.

This review26 had some limitations. Only studies with cases 
from a high socioeconomic level were included; children with a 

high risk of complications or recurrence were excluded; pain was 
the only parameter considered to measure the duration of the epi-
sode, ignoring other signs and symptoms; and the time period used 
to measure the outcome (2–7 days) is rather broad, with no details 
of evolution at individual time points.

The latest Cochrane review on the efficacy of antibiotic ver-
sus placebo in AOM was published in 2015.31 It also included the 
additional outcomes of pain assessment at 10 and 12 days, tym-
panometry findings at 2 and 4 weeks and long-term side effects 
(including parent-reported signs of otitis, antibiotic prescriptions 
and need for medical intervention within one year of the diagno-
sis). Analysis of the 13 trials comparing antibiotic treatment against 
placebo in 3401 children confirmed that there was no significant 
reduction in pain between the 2 groups at 24 hours (RR 0.89, 95% 
CI: 0.78–1.1). There was a mild reduction in pain in the antibiotic 
group between 4 and 7 days (RR 0.76, 95% CI: 0.63–0.91, NNT 
16) and between 10 and 12 days (RR 0.33, 95% CI: 0.17–0.66, 
NNT 7). Antibiotic also reduced the proportion of children with 
abnormal tympanometry findings between 2 and 4 weeks (RR 0.82, 
95% CI: 0.74–0.90, NNT 11) but not at 3 months (RR 0.97, 95% 
CI: 0.76–1.24), and it did not reduce the risk of AOM recurrence 
(RR 0.93, 95% CI: 0.7–1.10) versus placebo. Severe complications 
were rare, with no difference in incidence between the 2 groups. 
Side effects such as vomiting, rash and diarrhea were significantly 
more common in children receiving antibiotic treatment versus pla-
cebo (RR 1.3, 95% CI: 1.19–1.59, NNT 14).

Analysis of the 4 trials comparing prompt antibiotic treat-
ment versus watchful aiting17,28–30 in 959 children did not reveal 
any significant difference in pain reduction between 3 and 7 days 
(RR 0.75, 95% CI: 0.50–1.12). There was no significant difference 
between the groups in tympanometry findings at 4 weeks, in the 
risk of TM perforation or in the risk of AOM recurrence.23 It should 
be noted that a specific sub-analysis for the subgroup of patients 
under 2 years was taken from Rovers’ 2006 meta-analysis.

The most recent high-quality studies conducted in children 
under 2–3 years of age were conducted by Hoberman et al32 and 
Tähtinen et al.33 Hoberman et al conducted a high-quality double-
blind RCT in 291 AOM patients 6–24 months of age, who were 
randomized to receive prompt treatment with amoxicillin-clavu-
lanic acid (90 mg/kg/day) or placebo. The primary outcome was 
the time to resolution of symptoms, defined as a score of 0 or 1 on 
the validated AOM-SOS scale, and the global severity of symptoms 
during the observation period. Among the children who received 
antibiotic, 35% had initial resolution of symptoms by day 2, 61% 
by day 4 and 80% by day 7, compared with 28% by day 2, 54% 
by day 4 and 74% by day 7 among children who received placebo  
(P = 0.14). The sustained resolution of symptoms (defined as 2 suc-
cessive scores of 0 or 1 on the AOM-SOS scale) was significantly 

TABLE 1. NNT to Reduce Fever, Pain or Both at 3–7 
Days in Subgroups of Children With AOM

Group AOM Difference % 95% CI NNT

Age (years)     
<2 Bilateral −25 20–30 4
<2 Unilateral −5 2–8 20
≥2 Bilateral −12 7–17 9
≥2 Unilateral −4 2–6 25
Otorrhea Present −36 27–45 3

Absent −14 11–17 8
Bilateral Present −20 11–28 5

Absent −6 0–12 17

NNT, number needed to treat.
Adapted from Rovers et al.27
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greater in children receiving amoxicillin-clavulanic acid versus pla-
cebo. The rate of clinical failure (defined as the persistence of signs 
of acute infection on otoscopic examination) was greater in the pla-
cebo group both on day 4 (23% vs. 4%, P < 0.001) and on days 
10–12 (51% vs. 16 %, P < 0.001, NNT 2.9). Comparative analysis 
of children with unilateral and bilateral AOM revealed that clinical 
failure was more common in bilateral AOM (60% vs. 23%). In con-
clusion, this study demonstrated that in patients under 2 years, treat-
ment with amoxicillin-clavulanic acid for 10 days tended to reduce 
the time to resolution of symptoms, the severity of the symptoms and 
the risk of persistence of signs of AOM on otoscopic examination.31

In a very high-quality double-blind RCT, Tähtinen et al33 
investigated 319 patients between 6 and 35 months of age who 
were randomized to receive prompt treatment with amoxicillin-
clavulanic acid 40 mg/kg/day (n = 161) or placebo (n = 158) for 
7 days. The primary outcome was time to treatment failure at the 
end of treatment. Similar data were also reported in a second trial 
conducted by the same authors in 2012, who showed that watchful 
waiting was not associated with a worse outcome in AOM patients 
6–35 months of age. However, it was associated with a transient 
worsening and protraction of signs and symptoms and a greater 
absenteeism of parents from work.34

A secondary analysis published in 201735 analyzed the prog-
nostic factors most often associated with treatment failure. This 
occurred in 18.6% of the 161 children receiving antibiotics versus 
44.5% of the 158 children receiving placebo. On treatment day 3, 
treatment failure was reported in just 13.7% of children receiving 
amoxicillin-clavulanic acid versus 25.3% of those receiving pla-
cebo. There was no statistically significant difference in the use of 
analgesics/antipyretics between the 2 groups (P = 0.45). Adverse 
effects such as diarrhea and eczema were significantly higher in the 
antibiotic group (47.8% vs. 26.8%, P < 0.001).

In the more recent secondary analysis,  treatment failure was sig-
nificantly more common in children between 6 and 23 months than in 
those 23 to 35 months of age (34.4% vs. 20%, P = 0.04). The presence 
of an A or C curve on the initial tympanogram, a marker of the absence 
of severe TM bulging, was associated with a reduced risk of treatment 
failure (P = 0.02).35 In conclusion, younger children with severe bulging 
of the TM seemed to benefit most from antibiotic treatment.33–35

The 2 trials, Hoberman et al32 and Tähtinen et al,33 were fur-
ther analyzed by Hoberman, who investigated the risk of treatment 
failure for antibiotic treatment versus placebo after dividing the 
children into subgroups based on AOM severity and whether one 
or both ears were affected.35 Children under 35 months with mild 
unilateral AOM were at greater risk of treatment failure with pla-
cebo than with antibiotic treatment (40% vs. 14%, RR 0.34, 95% 
CI 0.18–0.65).36 (See Table 2.)

Le Saux et al’s RCT27 estimated the clinical improvement in 
children with AOM between 6 months and 5 years of age examined 
in an emergency department at a children’s hospital and randomized 

to receive prompt amoxicillin treatment (60 mg/kg/day) or placebo, 
in any case in combination with ibuprofen, for 5 days. The episodes 
were defined as of moderate severity, using a 3-point clinical score. 
Clinical resolution evaluated by telephone follow-up was signifi-
cantly greater in the treated subjects than in the control group (after 
14 days: placebo 84.2% vs. antibiotic 92.8%, difference 8.6%). 
Children who received placebo had significantly more pain and 
fever in the first 48 hours, regardless of age.

A recent Cochrane review37 analyzed the impact of 
watchful waiting in the management of both adult and pediatric 
patients affected by various types of respiratory infection. It also 
included a sub-analysis on the management of AOM in pediat-
ric patients, which included 3 RCTs30,38,39 involving 830 children. 
Watchful waiting was associated with a slight protraction and wors-
ening of symptoms (pain, fever, general malaise) versus prompt 
treatment, but there was no significant difference in complications. 
However, the results were not analyzed in relation to child’s age or 
severity of the episode.

A cost-utility analysis by Shaikh et al40 in 2017 compared 5 
treatment strategies (immediate amoxicillin-clavulanic acid, imme-
diate amoxicillin, immediate cefdinir, watchful waiting and delayed 
prescription for antibiotic for use if symptoms did not improve) 
for cost-utility by calculating QALD (quality adjusted life days) 
in 500 patients under 2 years divided into the 5 groups. The results 
revealed that the most effective treatment regimen was immedi-
ate amoxicillin-clavulanic acid, followed in order by immediate 
amoxicillin, immediate cefdinir, watchful waiting and delayed pre-
scription for antibiotic. A strong point of this study was the type of 
analysis, which considered not only benefits in terms of healthcare 
expenditure but also measured the costs of each regimen in relation 
to its potential benefits (speed of clinical improvement, quality and 
number of side effects, impact on the family). However, this study 
did not stratify patients <2 years old by severity of AOM and the 
presence or absence of otorrhea, therefore no definitive conclusions 
can be drawn on a possible watchful-waiting strategy in children 
6–24 months of age.40

In contrast, Sun et al41 confirmed the superior efficacy of 
watchful waiting over prompt antibiotic treatment, in terms of cost-
effectiveness for healthcare expenditure, in a study of 250 patients 
<18 years old treated according to the 2013 AAP guidelines. This 
result was also supported by the results of a previous study.42

The applicability of watchful waiting to children attending 
emergency departments has been demonstrated in international 
studies. In addition to studies in the United States,5,30 in a retrospec-
tive study in Spain, Mintegi Raso demonstrated that observation 
without immediate antibiotic therapy in selected patients with mild 
AOM was associated with a 25% reduction in the number of pre-
scriptions of antibiotics.5,43

In 2017 Rothman et al demonstrated, in an analysis of 1493 
visits of children with AOM to an emergency department, that 20% 

TABLE 2. Treatment Failure in Children With AOM Classified by Ears Affected (Unilateral/Bilateral) and Severity of 
Otitis at Onset (Hoberman 2013)

Ears Affected and 
Severity of AOM  
on Arrival

Children With Treatment Failure/Total Children (%)    

Pittsburgh Study Turku Study Unified Studies
RR, amoxicillin- 

clavulanic acid vs. 
placebo (95% CI) ARR (95% CI) NNT

Amoxicillin-
clavulanic acid Placebo

Amoxicillin-
clavulanic acid Placebo

Amoxicillin-
clavulanic acid Placebo

Unilateral; mild 4/39 (10) 15/42 (36) 6/33 (18) 11/23 (48) 10/72 (14) 26/65 (40) 0.34 (0.18–0.65) 0.27 (0.13–0.41) 4
Unilateral; severe 2/29 (7) 14/28 (50) 9/48 (19) 19/42 (45) 11/77 (14) 33/70 (47) 0.28 (0.10–0.79) 0.34 (0.18–0.50) 3
Bilateral; mild 7/40 (18) 18/35 (51) 6/20 (30) 11/20 (55) 13/60 (22) 2/55 (53) 0.43 (0.25–0.73) 0.31 (0.14–0.48) 4
Bilateral; severe 10/34 (29) 26/38 (68) 7/34 (21) 18/37 (49) 17/68 (25) 44/75 (59) 0.43 (0.27–0.67) 0.34 (0.18–0.48) 3
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of cases were treated inappropriately (prompt antibiotic treatment 
rather than watchful waiting) according to the latest guidelines.5,12 
Data on the application of watchful waiting in emergency depart-
ments in Italy are also available. In a study by Palmaet al,44 it 
emerged that the antibiotic prescription rate since the publication 
of the Italian national guidelines is almost unchanged in compari-
son with previous years (81% vs. 82%).43 More recently, Dona et 
al6 demonstrated that the proportion of children managed in emer-
gency departments by watchful waiting can be increased through 
the use of a guideline implementation program.

Regardless of the child’s age, the involvement of parents 
(information on the risks and benefits of treatment, management of 
follow-up) is crucial for the success of a watchful-waiting strategy. 
The child’s family situation must enable ready communication with 
the doctor, and follow-up—including a possible clinical reassessment, 
given that the otoscopic findings can change significantly over just a 
few hours—must be possible.45,46 It is necessary that, after the initial 
medical consultation, an adult can carefully follow the child’s clinical 
progress, recognize the clinical signs of severity (above all irritability, 
loss of appetite and reduced play) and rapidly access a second medical 
checkup if there is no sure clinical sign of improvement.

Watchful waiting was accepted more readily if the parent felt 
included in the treatment decision.47–49 Once adhesion was obtained, 
similar levels of parent satisfaction were seen in both a watchful-
waiting group and an antibiotic treatment group, especially for chil-
dren >2 years old.28 A more recent study by Broides et al49 confirmed 
that the parents’ adequate understanding of the use of antibiotics, 
their side effects and the problem of resistance was significantly cor-
related with the acceptance and success of watchful waiting.

Given all these studies, the therapeutic strategy for AOM 
underwent lengthy discussion by the panel of experts. Although 
Rovers’ 2006 meta-analysis highlighted the possibility of watchful 
waiting in children <2 years old with mild unilateral AOM, 2 later 
high-quality RCTs25,32,33 revealed a greater risk of treatment failure 
in this group with placebo than with antibiotic. Given this evidence, 
after 2 discussion sessions and votes, the panel concluded that 
prompt antibiotic treatment is indicated in all children <24 months 
old, even those with mild unilateral AOM (see Table 3).

For children >24 months old, the panel discussed the results 
of the Cochrane review,31 which demonstrated that watchful wait-
ing can be safe and effective in severe unilateral AOM. However, 
it was stressed that prompt antibiotic treatment may be preferable 
in some cases of severe AOM in this group; for this reason, the 
watchful-waiting strategy was added in this group of patients as a 
weak positive recommendation.

Recommendation 4
Prompt antibiotic treatment is recommended for all chil-

dren with otorrhea, intracranial complications and/or a history 
of recurrence and for children <6 months old with AOM. For 
children 6 months to 2 years of age, prompt antibiotic treatment 

is recommended for all forms of unilateral and bilateral AOM, 
whether mild or severe. Prompt antibiotic treatment is also recom-
mended for children >2 years old with severe bilateral AOM.

Recommendation 5
A watchful-waiting approach can be applied to children 

>2 years old with mild or severe unilateral AOM or mild bilateral 
AOM.

Recommendation 6
Watchful waiting should be assessed on a case-by-case basis 

and discussed with the parents; it should only be applied where 
follow-up is possible within 48–72 hours.

(strong positive recommendation)

Question 3. What Drugs Are Recommended for 
the Antibiotic Treatment of AOM?

From a pharmacologic perspective, one of the main objec-
tives of treatment is to achieve antibiotic concentrations in the site 
of infection that are higher than the minimum inhibitory concentra-
tion (MIC) for the pathogen concerned. There is a strict correlation 
between eradication of the pathogen and clinical evolution. Subjects 
in whom the pathogen is eradicated in the TM exudate within 3–7 
days of the start of treatment improve more quickly and more fre-
quently than children in whom it is not eradicated.50,51

The first study of the use of some beta-lactams and their 
clinical efficacy [duration at the infection site of concentrations 
above the MIC (T>MIC) in the period between doses] in the treat-
ment of pediatric AOM dates back over 20 years.52 An 80%–85% 
eradication, and hence good clinical efficacy, can only be obtained 
when blood concentrations of the antibiotic higher than the MIC for 
the given pathogen are present for at least 40% of the time between 
doses (T>MIC ≥40%). In 2 literature reviews, Dagan et al stressed 
the fundamental role of bacterial resistance, and hence of the ever-
higher MICs now seen for both Streptococcus pneumoniae and 
Haemophilus influenzae, in predicting the therapeutic result.50,53–55

The 3 most common causes of AOM are S. pneumoniae, 
H. influenzae and Moraxella catarrhalis. Streptococcus pyogenes 
and Staphylococcus aureus usually have a minor role.56 An Ameri-
can study reported a change in the microbiology of AOM after the 
introduction of pneumococcal conjugate vaccine, with a reduction 
in the proportion of episodes due to S. pneumoniae and a rela-
tive increase in those attributable to H. influenzae.57 Furthermore, 
strains of H. influenzae produce beta-lactamase more frequently 
than in the past.58 

Some data are available on subjects in Italy with spontane-
ous otorrhea. A 12-month study conducted in 2016 investigated 177 
children between 6 months and 7 years of age with otorrhea caused 
by spontaneous perforation <12 hours previously. The middle ear 
effusion was tested with real-time polymerase chain reaction for 
S. pneumoniae, non-typeable (NT) H. influenzae, S. pyogenes, M. 

TABLE 3. Summary of Treatment Strategy for Uncomplicated* AOM

AOM Episode
Symptom Severity

Bilateral Unilateral

Severe Mild Severe Mild

Age: <6 months Prompt antibiotic (strong posi-
tive recommendation)

Prompt antibiotic (strong posi-
tive recommendation)

Prompt antibiotic (strong posi-
tive recommendation)

Prompt antibiotic (strong posi-
tive recommendation)

Age: 6–24 months Prompt antibiotic (strong posi-
tive recommendation)

Prompt antibiotic (strong posi-
tive recommendation)

Prompt antibiotic (strong posi-
tive recommendation)

Prompt antibiotic (weak posi-
tive recommendation)

Age: >24 months Prompt antibiotic (strong posi-
tive recommendation)

Watchful waiting (strong posi-
tive recommendation)

Watchful waiting (weak posi-
tive recommendation)

Watchful waiting (strong posi-
tive recommendation)

* Absence of otorrhea, intracranial complications, history of recurrences or debilitated general condition.
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catarrhalis and S. aureus. A single pathogen was identified in 70 
samples (39.5%), while 2, 3, and 4 pathogens were identified in 54 
(30.5%), 20 (11.3%), and 7 (4.0%) cases, respectively. H. influen-
zae NT was the most common pathogen, identified in 90 children 
(50.8%), followed by M. catarrhalis (62 cases, 35.0%) and S. pneu-
moniae (48 cases, 27.1%). H. influenzae NT was the most common 
in children in co-infections, which were in turn more common in 
subjects with recurrent AOM. Spontaneous otorrhea thus has a dif-
ferent etiology from uncomplicated otitis, with a high prevalence 
of H. influenzae NT.59

First-line Antibiotics
Given the latest epidemiologic data, the international guide-

lines agree that amoxicillin is the antibiotic of choice for its effi-
cacy, safety, low cost, high palatability and antimicrobial spec-
trum.24,60,61 Furthermore, according to some authors, the use of 
narrow-spectrum antibiotics such as amoxicillin, while ensuring a 
similar efficacy to that obtained with broad-spectrum antibiotics 
(amoxicillin-clavulanic acid, cephalosporins and macrolides), may 
be associated with a reduced incidence of side effects and a tenden-
tially greater compliance.62 In a cohort study, the efficacy of broad-
spectrum antibiotics (amoxicillin-clavulanic acid, cephalospor-
ins and macrolides) was compared with that of narrow-spectrum 
antibiotics (amoxicillin and penicillin) in the treatment of children 
6–12 years of age with URTIs. In the retrospective part of the study, 
there were 19,179 children with a diagnosis of AOM against 30,159 
with URTI: treatment with broad-spectrum antibiotics was not 
associated with a reduced risk of treatment failure (3.4% for broad-
spectrum antibiotics versus 3.1%, RR 0.3, 95% CI: 0.4%–0.9%). 
In the prospective part, there were 1100 children with AOM out 
of 2473. Treatment with broad-spectrum antibiotics was associated 
with a greater risk of side effects (3.7% vs. 2.7%, RR 1.1%, 95% 
CI: 0.4%–1.8%) and the parents/guardians reported a slightly lower 
level of satisfaction (score 90.2 vs. 91.5) than the parents of chil-
dren treated with narrow-spectrum antibiotics. These data support 
the use of narrow-spectrum antibiotics such as amoxicillin as first-
line treatment. A limitation of this study was that separate analysis 
of the subgroup of children with AOM was not performed.62

The addition of clavulanic acid to amoxicillin allows the 
more effective elimination of bacteria such as H. influenzae and 
M. catarrhalis, producers of beta-lactamase, while maintaining 
excellent activity against penicillin-resistant strains of S. pneu-
moniae.58,63 This combination is considered by some authors to be 
preferable in children who have received antibiotics in the past 30 
days, in those with severe symptoms and/or purulent conjunctivitis, 
in those with a history of recurrent AOM not responsive to amoxi-
cillin, and in those with a high risk of antibiotic resistance (day care 
attendance, not vaccinated against pneumococcus, living in area 
with a high prevalence of resistant isolates).12,24,59,61,64 In children 
with AOM and otorrhea from a spontaneous perforation, the use of 
amoxicillin-clavulanic acid has been suggested by some authors, 
given the prevalence of beta-lactamase-producing bacteria.59

Increasing the dose from 40–50 mg/kg/day to 80–90 mg/kg/
day of amoxicillin was associated with an increased amoxicillin con-
centration in the middle ear,65 ensuring efficacy against most strains 
of S. pneumoniae, including those with intermediate resistance (MIC 
≥2 and <8 μg/mL).66 However, highly penicillin-resistant S. pneumo-
niae strains (MIC ≥8 µg/mL) did not respond to high doses of amoxi-
cillin, although these accounted for <2% of all isolated strains.67

In any case, the efficacy data are discordant in relation to the 
optimum dose. A study of 359 children showed that in those with 
a body weight of >20 kg, the prescribed amoxicillin dosage per kg 
was often less than that recommended by the guidelines (mean dos-
age 74.2 mg/kg <20 kg vs. 40 mg/kg >20 Kg), although this was not 

correlated with a greater treatment failure or AOM recurrence.68 In 
contrast, in a retrospective study by Chu-Huei et al of 400 children 
between 2 months and 12 years of age, 89% of prescriptions were 
low dosage, and this was associated with a worse prognosis in chil-
dren with bilateral AOM weighing <20 kg.69

The recommendations among different guidelines are also 
discordant. The 2013 AAP guidelines recommend the use of high 
dosages (80–90 mg/kg/day), while others propose lower dosages 
(eg, the Netherlands: 30–40 mg/kg/day).12,24,70 This discrepancy can 
be attributed to the different epidemiologic situations and resist-
ance profiles.71 In Italy, S. pneumoniae resistance to penicillin is 
8%, supporting the use of high doses.72

Unlike in the United States, where amoxicillin-clavulanic 
acid is available as a 14:1 combination, in Italy it is marketed as a 
7:1 combination (1 mL = 80 mg amoxicillin + 11.7 mg of clavulanic 
acid). This concentration of clavulanic acid carries a greater risk of 
gastrointestinal side effects when used at the recommended dose 
of 80–90 mg/day of amoxicillin. To avoid the side effects of clavu-
lanic acid, which are much more common on exceeding the recom-
mended dose of 10 mg/kg/day, it is more reasonable to administer 
the standard dose of the 7:1 amoxicillin-clavulanic acid combina-
tion alongside an adequate additional dose of amoxicillin alone, to 
achieve the desired dosage.73

Second-line Antibiotics
Cefuroxime axetil (30 mg/kg/day in 2 doses) and cefpodox-

ime proxetil (10 mg/kg/day in 2 doses) have a considerably higher 
oral bioavailability than the starting compound but are almost never 
fully absorbed, meaning that antibiotic levels at the site of infection 
may be insufficient. Moreover, there is a potential risk of disrup-
tion of the intestinal microbiota, due to the effects of the active 
substance on the intestinal flora.12 Other cephalosporins such as 
cefaclor seem to have less effect on the intestinal flora and hence a 
reduced incidence of gastroenteric events.74

The therapeutic role of the various oral β-lactam antibiot-
ics in the treatment of AOM is correlated with the duration of the 
T>MIC for each pathogen, as reported in Table 2, obtained by using 
data on the chemosensitivity of the pathogens responsible for com-
munity-acquired respiratory infections in Italy.75

Cefdinir is a third-generation cephalosporin that is not yet 
marketed in Italy. It was added to the 2013 AAP as an alternative 
to amoxicillin-clavulanic acid for the treatment of AOM in patients 
allergic to penicillin (in the absence of anaphylaxis). However, in 
children 6–24 months of age, its efficacy is lower than that of the 
first-line treatment.76,60

All compounds showed good activity against pneumococ-
cus, at least for penicillin-sensitive strains with values between 
60% (cefixime) and 100% (amoxicillin-clavulanic acid and cefpo-
doxime proxetil). For penicillin-intermediate strains, only amoxi-
cillin-clavulanic acid ensured a T>MIC value of 40% or more. All 
other compounds were practically inactive.

Both the third-generation cephalosporins (cefixime, cef-
tibuten and cefpodoxime proxetil) and amoxicillin-clavulanic 
acid were active against M. catarrhalis and β+ H. influenzae, with 
T>MIC varying between 50% and 85%. The 2 second-generation 
cephalosporins showed good activity against β− H. influenzae but 
were only just adequate against β+ strains.77–79

Use of intramuscular or intravenous ceftriaxone (50 mg/kg/
day) should be restricted to children with persistent vomiting or 
who are unable to tolerate oral administration.

The cross-reactivity between penicillins and cephalosporins is 
lower than was once thought. Furthermore, cross-reactivity is greatest 
with first-generation cephalosporins, but is negligible with the sec-
ond and third generation. Due to their chemical structure cefuroxime, 
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cefpodoxime and cefdinir rarely cross-react with penicillin.12,80 The 
American College of Allergy, Asthma and Immunology allows the 
use of a cephalosporin in patients without a history or recent and/or 
severe allergy to penicillins when a prick test is unavailable.

Macrolides and azalides are another class of antibiotics that 
in theory can be used to treat AOM.81–83 In vitro and in vivo studies 
indicated a concentration-dependent trend for both azithromycin 
and clarithromycin, and hence the optimal posology for semisyn-
thetic macrolides and for azalides should reach peak concentra-
tions, as the bactericidal action is directly proportional to the value 
of the peak concentration.84 New macrolides such as clarithro-
mycin and azithromycin present a better pharmacokinetic profile 
than erythromycin, as they have a longer half-life (4–5 hours for 
clarithromycin and over 40 hours for azithromycin) and are highly 
lipophilic, thus guaranteeing high tissue concentrations (tissue/
blood ratio 1.0–7.0 and 1.0–30, respectively), also in the fluid of the 
middle ear.77,79 These favorable pharmacokinetics mean that only 2 
daily administrations of clarithromycin, and just 1 of azithromy-
cin, are needed. Unfortunately, resistance to glucoside macrolides 
is now high. This is especially true for Streptococcus, with reported 
resistances of 38% for S. pyogenes and 26% for S. pneumoniae as a 
whole, meaning these antibiotics cannot be proposed for the treat-
ment of AOM.75,85

In Italy, resistance of S. pneumoniae isolates to penicillin 
was 8%, of which most with an intermediate MIC, while resistance 
to amoxicillin was even lower (3%).72 However, resistance to eryth-
romycin was high (29.4%). H. influenzae was resistant to amoxicil-
lin in 17.2% of cases, while 6.3% were resistant to amoxicillin-
clavulanic acid. M. catharralis, a frequent producer of β-lactamase, 
showed 89.9% resistance to amoxicillin but only 7.1% of isolates 
were resistant to amoxicillin-clavulanic acid. Finally, about 10% of 
S. pyogenes isolates were resistant to erythromycin.

A large 2010 meta-analysis compared the efficacy of AOM 
treatment with macrolides (azithromycin or clarithromycin) against 
the standard (amoxicillin or amoxicillin-clavulanic acid) in 10 RCTs 
(N = 2766 children from 6 months to 15 years of age). The primary 
outcome was clinical failure at 10 and 16 days after diagnosis. The 
use of macrolides was found to be associated with a greater risk of 
treatment failure (RR 1.31; 95% CI: 1.07–1.60, P = 0.008, NNT 
32), even though the risk of side effects was significantly lower than 
in children treated with amoxicillin (RR 0.74, 95% CI: 0.60–0.90,  
P = 0.003).86 In contrast, Gerber et al reported more side effects 
with the use of macrolides.62

In conclusion, the use of macrolides to treat AOM is only 
indicated when there is a recent and/or severe history of allergy to 
penicillins. Clarythromycin (15 mg/kg/day) is preferable, due to its 
pharmacokinetic and pharmacodynamic characteristics. The AOM 
treatment scheme is summarized in Table 2.

Recommendation 7
For uncomplicated AOM with mild signs and symptoms in 

children without risk factors for bacterial resistance and with no 
history of recurrence, amoxicillin at a dose of 80–90 mg/kg/day is 
recommended (strong positive recommendation) (see Table 4).

Recommendation 8
For AOM in children who have taken antibiotics in the last 

30 days, who have severe symptoms and/or purulent conjunc-
tivitis, who have a history of recurrent AOM not responsive to 
amoxicillin, who have otorrhea from a spontaneous perforation or 
who present a high risk of bacterial resistance (day care attend-
ance, not vaccinated against pneumococcus, living in area with a 
high prevalence of resistant isolates), amoxicillin-clavulanic acid 
80–90 mg /kg/day (dose of amoxicillin) is recommended (strong 
positive recommendation).

Recommendation 9
Macrolides (clarithromycin 15 mg/kg/day) should only be 

used in children with a documented history of recent and/or severe 
allergy to penicillin. Class II or III cephalosporins are recom-
mended in children with not severe allergy to penicillin, since cross 
reaction between these molecules is rare (strong positive recom-
mendation) (see Table 4).

Question 4. What Is the Ideal Dose Fractioning for 
Treatment With Amoxicillin?

Given the pharmacodynamic and kinetic properties of 
β-lactams, the daily dosage should be split into 2–3 doses to ensure 
that adequate concentrations above the MIC are maintained for a suf-
ficiently long time over a 24-hour period.78,79,87 The use of 2 divided 
doses of amoxicillin or amoxicillin-clavulanic acid has been dem-
onstrated as effective in the treatment of AOM.88,89 The most recent 
meta-analysis, conducted in 2013, analyzed 5 clinical studies (N = 
1601 children <12 years old) and confirmed these findings on the 
efficacy of amoxicillin with or without clavulanate divided into 2 or 
into 3 doses at the end of the cycle (RR 1.03, 95% CI: 0.99–1.07). 
The 2 groups were also similar in terms of AOM recurrence (RR 
1.21, 95% CI: 0.52–2.81) and percentage of complications (RR 1.04, 
95% CI: 0.98–1.10).90

The 2013 AAP recommends division into 2 doses. This option 
could be considered acceptable in subjects at a low risk of hosting 
resistant S. pneumoniae. In other cases, division into 3 high doses 
ensures that the drug concentrations in the TM exudate are more 
adequate for the eradication of resistant strains of S. pneumoniae.52

The division into 2 doses of amoxicillin or amoxicillin-
clavulanic acid is therefore possible in subjects with a low risk of 
resistant S. pneumoniae colonization, while division into 3 doses is 
recommended in subjects at a high risk of colonization with resist-
ant S. pneumoniae strains. However, given the broad diffusion in 
Italy of penicillin-intermediate strains, the panel recommended the 
division of amoxicillin into 3 daily doses to maintain the drug con-
centration above the MIC for a longer time, to ensure the greatest 
treatment efficacy.

Recommendation 10
The division of amoxicillin or amoxicillin-clavulanic acid 

into 3 doses is recommended in all cases (weak positive recom-
mendation).

Question 5. What Is the Optimal Duration of the 
Antibiotic Treatment?

The ideal duration of antibiotic treatment in AOM is still 
under debate. The traditional 10 days-treatment derives from the 
duration of treatment of streptococcal pharyngotonsillitis.12 The 
2013 AAP suggests 7 days in children 3 to 5 years of age with mild 

TABLE 4. Recommended Antibiotic Treatment

Episode Characteristics Recommended Treatment

Mild symptoms Amoxicillin (80–90 mg/kg/day in 3 
doses)No otorrhea

No recurrence
No resistance factors *
Severe symptoms or 

purulent 
Amoxicillin–acid clavulanic (80–90† 

mg/kg/day in 3 doses) 
conjunctivitis
Otorrhea
Recurrence

*Risk factors for greater bacterial resistance: day care attendance, not vaccinated 
against pneumococcus, living in area with a high prevalence of resistant isolates.

† Dose of amoxicillin.
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or moderate otitis. For children over 6 years with nonsevere otitis, 
5 days of oral antibiotic treatment is also considered acceptable. In 
contrast, in children with severe otitis and children <2 years old, 10 
days of antibiotic treatment is still recommended.12

The studies comparing 10 days against 1–7 days had numer-
ous methodologic limitations, such as the exclusion of children 
<2 years old or with recurrent AOM, small cohorts, inadequate 
diagnostic criteria, use of inappropriate dosages and data analysis 
without stratification by age. The low-quality 2010 meta-analysis 
by Gulani et al compared the efficacy of a short antibiotic cycle 
(<4 days) against a longer cycle (>4 days) in the treatment of AOM, 
evaluating the results of 35 RCTs in children <12 years old. The 
trials were grouped by the pharmacokinetic properties of the anti-
biotics, dividing them into long-acting drugs (azithromycin), short-
acting drugs (β-lactams) and parenteral ceftriaxone. The inter-
pretation of the results was, however, invalidated by the fact that 
macrolides are not the first-line choice for the treatment of AOM. If 
the observation is limited to results from the subgroup treated with 
oral β-lactams, the short cycle was associated with a greater risk of 
failure (RR 2.27; 95% CI: 1.04–4.99).82

In the Cochrane review of 49 studies published in 2010, an 
overall greater risk of failure (defined as absence of clinical resolu-
tion or relapse or recurrence of AOM within 1 month following 
initiation of therapy) was found in patients treated for <7 days than 
in those treated with antibiotics for >7 days (21% against 18%, OR 
1.34, 95% CI: 1.15–1.55).89,91

A high-quality RCT by Hoberman et al compared the effi-
cacy of amoxicillin-clavulanic acid for 10 days against 5 days in 
520 children <2 years of age. Children treated with antibiotic for 
5 days had a higher risk of treatment failure than those treated for 
10 days (34% vs. 16%, P = 002); this difference was even larger in 
children with bilateral AOM (P < 0.01). The percentage of children 
with a reduction in symptoms was lower in the 5 day group than in 
the 10 day group (80% vs. 91%; P = 0.03). No difference was found 
between the 2 groups in terms of risk of recurrence, adverse events 
or nasopharyngeal colonization with penicillin-resistant pathogens. 
In conclusion, children 6–24 months of age seemed to benefit more 
from the standard 10-day antibiotic treatment than from shorter 
regimens.3 

In a prospective study of 62 children with AOM 1 to 16 
years of age, a reduced treatment duration was associated with an 
increased risk of nasopharyngeal pneumococcal colonization at 
the end of the treatment, with a consequent potential risk of recur-
rence.92

Recommendation 11
The duration of treatment with amoxicillin or amoxicillin-

clavulanic acid should be 10 days in children with risk factors for 
unfavorable evolution (<2 years old and/or with spontaneous otor-
rhea) (strong positive recommendation).

Recommendation 12
The duration may be reduced to 5 days in children with no 

risk factors for unfavorable evolution (age >2 years, no otorrhea, 
unilateral disease and no severe signs or symptoms) (weak positive 
recommendation).

Question 6. How Should Treatment Failure Be 
Defined and Managed?

The clinical course of treated AOM is characterized by an 
improvement within 48–72 hours with a progressive reduction in 
fever and pain. Follow-up 2–7 days after the end of the treatment 
can identify treatment failures and recurrences due to the same 
pathogen that caused the original episode.93 If the initial treatment 
was amoxicillin, the second-line treatment, if a pathogen is not 

isolated by tympanocentesis, should be amoxicillin-clavulanic acid 
(80–90 mg/kg/day).63 In the event of failure with amoxicillin-cla-
vulanic acid, the next treatment should be oral cephalosporins with 
high activity against potentially resistant pathogens (cefpodoxime 
proxetil 10 mg/kg/day in 2 doses or cefuroxime axetil 30 mg/kg/day 
in 2 doses).63

No recent studies are available on the efficacy of cefaclor in 
the treatment of AOM, although this drug is only effective against 
penicillin-sensitive strains. A >50% resistance to cefaclor was 
reported in a 2018 study on antibiotic sensitivity of S. pneumoniae 
and H. influenzae in Greece, the Balkans and Russia.94

Ceftriaxone 50 mg/kg/day as a single daily administration 
(intravenous or intramuscular) for 3 days was found to be effective 
in AOM episodes considered as treatment failure.93

A review of 4 studies found that gatifloxacin was effective in 
cases of recurrent or persistent AOM (failure after >3 days with a 
first-line antibiotic).95 Two studies showed that levofloxacin (10 mg/
kg twice daily) was not inferior to amoxicillin-clavulanic acid in 
children 6 months to 5 years of age with recurrent or persistent 
AOM and did not lead to a rise in side effects.96,97 However, gati-
floxacin is not registered in Italy, and in any case quinolones are not 
indicated in pediatric patients. Their use has also been questioned 
in relation to both resistance and the incidence of side effects.98

A future role for fifth-generation cephalosporins (ceftaro-
line and ceftobiprole) can be hypothesized, although to date there 
are insufficient studies, and in any case they must be administered 
intravenously.

The main limitation of these studies is that they included 
subjects from 2 different categories (recurrent AOM and persistent 
AOM due to treatment failure) and the results were not stratified. 
This means their results are not applicable to the treatment of single 
episodes of AOM.

Recommendation 13
The use of oral cephalosporins with a high activity against 

potentially resistant pathogens (cefpodoxime proxetil, cefuroxime 
axetil) or of intramuscular or intravenous ceftriaxone must be 
restricted to the management of treatment failure (weak positive 
recommendation).

Recommendation 14
The use of quinolones following AOM treatment failure 

should be avoided (strong negative recommendation).

Question 7. What Treatments Are Recommended 
in Combination With Antibiotic Treatment?

Chonmaitree et al99 investigated with an RCT whether the 
use of antihistamines and corticosteroids alongside antibiotic treat-
ment could improve the short- and long-term outcome of AOM. 
The only statistically significant finding was the greater duration 
of TM effusion in subjects treated with antihistamines compared 
with the other treatment groups. The presence of some errors in the 
study methodology should be taken into consideration (the treat-
ment masking technique is not described, nor is the randomization 
method). The study population had a high risk of recurrence, there-
fore these results are not fully applicable to the target population of 
our guidelines.

A systematic review by Ranakusuma et al100 evaluated the 
effects of systemic steroid treatment against placebo in 252 chil-
dren between 3 months and 6 years of age who had first been 
treated in a hospital setting with intramuscular ceftriaxone and 
were then randomized. In the first study analyzed in this review  
(N = 179), there was an overall improvement in symptoms and 
resolution of the middle ear inflammation in 94% of the treat-
ment group against 89% of the placebo group (RR 1.06 95% CI: 
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0.97–1.16) on day 5. In the second study (N = 72), the treatment 
group presented a reduction in general symptoms without further 
antibiotic treatment (OR 65.9). The evidence from these studies is 
low quality, due both to the small sample size and the impossibility 
of establishing whether the clinical improvement was actually due 
to the steroid treatment, to the natural course of the disease or to the 
antibiotic treatment. Therefore, higher quality studies are necessary 
to establish its efficacy.100

A systematic review by Ranakusuma et al101 evaluated the 
efficacy of decongestants (excluding steroids) and antihistamines in 
children with AOM in terms of resolution of the acute episode, res-
olution of symptoms, and estimated the occurrence of side effects 
of the drugs and complications of AOM. The review revealed a 
slightly lower rate of persistent AOM 2 weeks after diagnosis in 
subjects taking combined antihistamine and decongestant treat-
ment. A handful of studies investigates the persistence of TM effu-
sion at 4 weeks, was significantly higher in subjects treated with 
antihistamines. Finally, the side effects of the treatments were con-
sidered: there was a 5-fold to 8-fold increased risk of side effects 
in the decongestant group. However, the review did not consider 
clinical situations involving nasal and paranasal conditions (aller-
gic rhinitis, turbinate hypertrophy, stenosis of the nasal cavity) that 
might make antihistamine treatment acceptable. In conclusion, the 
results of the review did not support the use of decongestants or 
antihistamines in the treatment of children with AOM.

The use of topical decongestants for AOM has not been 
investigated in any systematic review. However, it should be 
remembered that in any case, the use of alpha-adrenergic and imi-
dazole-derivative nasal decongestants has been contraindicated in 
children in Italy since 2007, due to the risk of local and systemic 
side effects.

There is still no scientific evidence of the benefit of nasal 
lavage in relation to middle ear disease, especially in children. 
However, given the close relationship between the nose, nasophar-
ynx and middle ear, it can be hypothesized, as has already been 
demonstrated for rhinosinusitis and sinusitis, that the removal of 
nasal secretions through irrigation of the nasal cavities may help 
to improve eustachian tube function and may therefore be of use in 
draining middle ear exudate.

Recommendation 15
The use of treatments other than pain relief in combination 

with antibiotic treatment is not recommended (strong negative rec-
ommendation).

Recommendation 16
The use of systemic and topical decongestants and steroids 

should be avoided (strong negative recommendation).
Recommendation 17
Removal of nasal secretions through nasal lavage is 

advisable as a complementary treatment (weak positive recom-
mendation).

Question 8. What Is the Role of Topical Antibiotic 
or Steroid Ear Treatments in AOM?

Commercially available topical ear treatments mainly con-
sist of a combination of active substances. The most common 
products include multiple antibiotics, one or more antibiotics and 
a corticosteroid, an antibiotic and a local anesthetic, or all of the 
above.102 Numerous antibiotics are used in ototopical preparations, 
including: chlortetracycline (to which however there is high patho-
genic resistance due to its use in livestock farming), ciprofloxacin 
(approved by the FDA for ototopical use in 2005), clioquinol, and 
the “older” antibiotics chloramphenicol, neomycin (which is highly 
ototoxic), tobramycin and sulfacetamide.

The efficacy of antibiotic ear drops has been evaluated in 
experimental research and clinical studies that are now somewhat 
dated and that often involved heterogenic populations, predomi-
nantly including subjects with otitis externa alongside subjects 
with otitis media with or without TM perforation, who were treated 
with combinations of different antibiotics. A multicenter, observer-
blinded RCT102 demonstrated the superiority of a topical suspen-
sion of ciprofloxacin in combination with dexamethasone against 
oral administration of amoxicillin-clavulanic acid in reducing acute 
otorrhea in children with tympanostomy tubes. The side effects 
were also reduced. Although the study methodology was correct, 
given the specific nature of the clinical indication (otorrhea in AOM 
with tympanostomy tubes) its results alone are certainly not suf-
ficient to hypothesize changes to the antibiotic treatment of AOM, 
even if complicated by spontaneous perforation.

Recent studies have investigated the tolerability of topical 
antibiotic treatment with ciprofloxacin + fluocinolone or cipro-
floxacin in children with otorrhea from tympanostomy tubes.103,104 
Both studies found that topical ear drops containing antibiotics and 
steroids were more effective than oral treatment in subjects with 
otorrhea from tympanostomy tubes. Although the data from these 
studies are of high quality, they cannot be extrapolated to spontane-
ous perforation with otorrhea. The 2 situations are not comparable, 
as otorrhea from tympanostomy tubes is not uncommon, is consid-
ered an intrinsic risk of the procedure, is self-limiting and, in the 
vast majority of cases, is caused by co-infection with viruses and 
bacteria and by the formation of a biofilm.105,106

It should be remembered that in the presence of high con-
centrations of antibiotic, there is no evidence to exclude cochlear 
damage, even in the absence of tympanic damage, due to absorp-
tion through the inflamed or injured skin of the external auditory 
meatus, and hence the administration of aminoglycosides is cur-
rently not considered ideal. For this reason, in the event of a sponta-
neous perforation, antibiotics in AOM should only be administered 
systemically. The use of topical antibiotic ear drops in addition or 
as an alternative to systemic antibiotic treatment is under investiga-
tion, but no evidence is available from controlled clinical trials.31

The corticosteroids included in commercially available 
preparations, which are generally administered as ear drops, are 
hydrocortisone, beclomethasone, prednisone, dexamethasone and 
triamcinolone, and are almost always in combination with anti-
biotics (neomycin, polymyxin). These compounds have a general 
anti-inflammatory activity and are not ototoxic, but no clinical tri-
als of their efficacy in humans have been conducted with adequate 
methodology.

Particular attention should be paid to preparations that con-
tain disinfectants such as chlorhexidine, benzalkonium chloride, 
iodopovidone or alcohol in addition to the aforementioned active 
substances, as they are all potentially ototoxic. In addition, excipi-
ents such as propylene glycol and polyethylene glycol are highly 
irritant and sensitizing.107,108

Recommendation 18
Ototopical antibiotic treatment, whether or not associated 

with steroid treatment, is not recommended except in subjects with 
tympanostomy tubes (strong negative recommendation).
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