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Abstract

BACKGROUND—Limiting the duration of antimicrobial treatment constitutes a potential 

strategy to reduce the risk of antimicrobial resistance among children with acute otitis media.

METHODS—We assigned 520 children, 6 to 23 months of age, with acute otitis media to receive 

amoxicillin–clavulanate either for a standard duration of 10 days or for a reduced duration of 5 

days followed by placebo for 5 days. We measured rates of clinical response (in a systematic 

fashion, on the basis of signs and symptomatic response), recurrence, and nasopharyngeal 

colonization, and we analyzed episode outcomes using a noninferiority approach. Symptom scores 

ranged from 0 to 14, with higher numbers indicating more severe symptoms.

RESULTS—Children who were treated with amoxicillin–clavulanate for 5 days were more likely 

than those who were treated for 10 days to have clinical failure (77 of 229 children [34%] vs. 39 of 

238 [16%]; difference, 17 percentage points [based on unrounded data]; 95% confidence interval, 

9 to 25). The mean symptom scores over the period from day 6 to day 14 were 1.61 in the 5-day 

group and 1.34 in the 10-day group (P = 0.07); the mean scores at the day-12-to-14 assessment 

were 1.89 versus 1.20 (P = 0.001). The percentage of children whose symptom scores decreased 
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more than 50% (indicating less severe symptoms) from baseline to the end of treatment was lower 

in the 5-day group than in the 10-day group (181 of 227 children [80%] vs. 211 of 233 [91%], 

P=0.003). We found no significant between-group differences in rates of recurrence, adverse 

events, or nasopharyngeal colonization with penicillin-nonsusceptible pathogens. Clinical-failure 

rates were greater among children who had been exposed to three or more children for 10 or more 

hours per week than among those with less exposure (P=0.02) and were also greater among 

children with infection in both ears than among those with infection in one ear (P<0.001).

CONCLUSIONS—Among children 6 to 23 months of age with acute otitis media, reduced-

duration antimicrobial treatment resulted in less favorable outcomes than standard-duration 

treatment; in addition, neither the rate of adverse events nor the rate of emergence of antimicrobial 

resistance was lower with the shorter regimen. (Funded by the National Institute of Allergy and 

Infectious Diseases and the National Center for Research Resources; ClinicalTrials.gov number, 

NCT01511107.)

Next to the common cold, acute otitis media is the most frequently diagnosed illness in 

children in the United States1 and the most commonly cited indication for antimicrobial 

treatment.2 Concerns about the possible encouragement of antimicrobial resistance have led 

to recommendations by some clinicians that antimicrobial agents be withheld in large 

subgroups of children with acute otitis media, unless symptoms persist or worsen.3 However, 

two trials lend support for routine antimicrobial treatment in young children, because 

affected participants younger than 3 years of age who received antimicrobial treatment for 7 

or 10 days had more favorable outcomes than those who received placebo.4,5

A potential strategy for reducing the risk of antimicrobial resistance is to limit the duration 

of antimicrobial treatment.3,6 Clinical trials that have compared reduced-duration treatment 

with standard-duration treatment in children with acute otitis media have shown either no 

difference in outcome or modest differences that favor standard-duration treatment 

(composite number needed to treat to prevent clinical failure, 28).6 Given methodologic 

limitations in available publications,7 we undertook the current trial involving children 6 to 

23 months of age to determine whether limiting antimicrobial treatment to 5 days rather than 

using the standard 10-day regimen would afford equivalent outcomes and whether doing so 

also for subsequent episodes would lead to a reduction in the overall use of antimicrobial 

treatment, with a resulting reduction in the development of antimicrobial resistance.

METHODS

ELIGIBILITY AND ENROLLMENT

We conducted this trial from January 2012 through September 2015 at Children’s Hospital 

of Pittsburgh, at affiliated pediatric practices, and at Kentucky Pediatric and Adult Research 

in Bardstown, Kentucky. The protocol, available with the full text of this article at 

NEJM.org, was approved by the institutional review board at each site. Written informed 

consent was obtained from a parent of each enrolled child. The authors attest that the study 

was performed in accordance with the protocol, including its statistical analysis plan. There 

was no commercial support for this study.
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Eligible children, 6 to 23 months of age, were required to have received at least two doses of 

pneumococcal conjugate vaccine and to have acute otitis media that was diagnosed on the 

basis of three criteria — onset of symptoms within the preceding 48 hours that parents rated 

with a total score of 3 or more on the seven-item semiquantitative Acute Otitis Media–

Severity of Symptoms (AOM-SOS) scale,8,9 the presence of middle-ear effusion, and 

moderate or marked bulging of the tympanic membrane or slight bulging accompanied by 

apparent otalgia or marked tympanic-membrane erythema. The AOM-SOS scale consists of 

seven discrete items — tugging of ears, crying, irritability, difficulty sleeping, diminished 

activity, diminished appetite, and fever. Parents are asked to rate these symptoms, as 

compared with the child’s usual state, as “none,” “a little,” or “a lot,” with corresponding 

scores of 0, 1, and 2. Thus, total scores range from 0 to 14, with higher scores indicating 

greater severity of symptoms. Children who had tympanic-membrane perforation or another 

illness, who were allergic to amoxicillin, or who had received more than one dose of an 

antimicrobial agent within the previous 96 hours were excluded.

RANDOMIZATION

We stratified children according to age (6 to 11 months, 12 to 17 months, and 18 to 23 

months) and according to their exposure or nonexposure to three or more children for 10 or 

more hours per week. At each study site, within each stratum, we randomly assigned 

children in blocks of four to receive either a 10-day course of amoxicillin–clavulanate at a 

total daily dose of 90 mg of amoxicillin and 6.4 mg of clavulanate per kilogram of body 

weight, provided in two bottles (for days 1 to 5 and days 6 to 10), or a 5-day course of 

amoxicillin–clavulanate (provided in one bottle) followed by a 5-day course of placebo 

(provided in a second bottle). The placebo was prepared by the University of Pittsburgh 

Medical Center Investigational Drug Service and was similar to the active product in color, 

texture, odor, and taste. All the parents, research personnel, and health care providers were 

unaware of the children’s group assignments. We suggested the administration of 

appropriate doses of acetaminophen for participating children who had fever or who 

appeared to have pain.

FOLLOW-UP

We assessed children on day 4, 5, or 6 by means of telephone conversations with the parents 

and at an end-of-treatment office visit, usually on day 12, 13, or 14. We also asked parents to 

record their child’s AOM-SOS scores daily. Thereafter, we scheduled in-office assessments 

every 6 weeks through the end of the respiratory-infection season (defined as October 1 

through May 31), at interim visits for illness, and at an end-of-study visit, which usually 

occurred during the following September. For children who had clinical failure with the 

index episode and received rescue treatment (see below), we scheduled an additional, post-

treatment assessment.

EXAMINATION, ASSESSMENT, AND TREATMENT

All the study clinicians successfully completed an otoscopic validation program before the 

start of the study.10,11 Whenever practicable, we also obtained otoendoscopic photographs of 

children’s tympanic membranes (Figs. S1, S2, and S3 in the Supplementary Appendix, 

available at NEJM.org). For each episode of acute otitis media, we categorized children as 
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having had either clinical success or clinical failure, without regard to persistence or 

resolution of middle-ear effusion. Children were considered to have clinical failure if they 

had worsening of symptoms or of otoscopic signs of infection (primarily tympanic-

membrane bulging) or if they did not have complete or nearly complete resolution of 

symptoms and signs attributable to acute otitis media by the end of treatment. We treated 

children who had clinical failure with a rescue regimen that consisted preferentially of 

amoxicillin–clavulanate or, as the alternative, ceftriaxone or cefdinir.

For recurrence of acute otitis media, which was defined as an episode occurring any time 

after day 16 of the index episode, we treated children with their originally assigned regimen 

and followed them as for the index episode. However, any child who had two recurrences 

received, for any subsequent recurrence, rescue treatment as described above. At most study 

visits we obtained a nasopharyngeal specimen for culturing.

OUTCOME MEASURES

All the outcome measures were prespecified. The primary measure was the percentage of 

children who had clinical failure after treatment of the index infection. Secondary measures 

included symptom burden over the period from day 6 (when placebo use in the 5-day group 

began) to day 14 of the index episode, rates of recurrence of acute otitis media, outcomes in 

treating recurrences of acute otitis media, total days of antimicrobial treatment during the 

respiratory-infection season, rates of nasopharyngeal colonization, use of other health care 

services, rates of missed work or special childcare arrangements necessitated by children’s 

illness, and parental satisfaction as assessed on a 5-point scale (with higher numbers 

indicating greater satisfaction with the study treatment).

STATISTICAL ANALYSIS

Analyses were based on a noninferiority study design and on the intention-to-treat principle. 

We also conducted per-protocol analyses. All the analyses were performed with the use of 

two-sided tests and, when appropriate, included adjustment for study stratification variables 

and duration of follow-up. Significance levels were set at an alpha level of 0.05. We 

estimated that among children receiving 10-day antimicrobial treatment, 15% would have 

clinical failure,4 and we specified that the 5-day treatment would be considered to be 

noninferior (and accordingly, clinically acceptable) if the upper boundary of the 95% 

confidence interval of the between-group difference in the percentage of children with 

clinical failure (percentage in the 5-day group minus the percentage in the 10-day group) 

would be no greater than 10 percentage points. Assuming clinical-failure rates of 15% in the 

10-day group and 25% in the 5-day group, statistical power of 0.95, and a 10% rate of loss 

to follow-up or withdrawal from the study, we calculated that the study would need to 

include a sample of 300 children per group. Assuming a between-group difference in 

clinical-failure rates of 10 percentage points, we calculated that actual rates in the 10-day 

group ranging from 10 to 20% would provide power values ranging from 0.82 to 0.97.

Subgroup analyses, with the use of logistic-regression models, were patterned after those 

performed in a previous trial.4 We compared the mean rates of the recurrence of acute otitis 

media in the two study groups by assuming a Poisson distribution and applying a 

Hoberman et al. Page 4

N Engl J Med. Author manuscript; available in PMC 2017 June 22.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



generalized linear model. For symptoms, we compared average AOM-SOS scores over 

specified study periods using generalized estimated equations. We also compared, using 

logistic regression, the percentages of children whose symptomatic response to treatment we 

considered to be satisfactory, which we defined as a decrease of more than 50% in the 

AOM-SOS score from entry to the end-of-treatment assessment.12 For analyses of 

nasopharyngeal colonization and antimicrobial resistance, we used logistic-regression 

models, and for resistance analyses we also calculated simple and conditional odds ratios.13

RESULTS

STUDY POPULATION

We screened 1569 children, of whom 896 were eligible for the clinical trial and 520 

underwent randomization (Fig. 1). Enrollment was then discontinued, because the external 

data and safety monitoring board for the study considered that the primary objective of the 

study had been realized. Selected demographic and clinical characteristics of the children are 

shown in Table 1 and in Table S1 in the Supplementary Appendix. There were no significant 

differences between enrolled children and children whose parents withheld consent, except 

with respect to race and ethnic group (Table S1 in the Supplementary Appendix).

End-of-treatment assessments for the index episode were completed for 238 of 257 children 

(93%) in the 10-day group and for 229 of 258 (89%) in the 5-day group (P = 0.18). The 

mean (±SD) duration of follow-up was 4.4±2.0 months in the 10-day group and 3.9±2.2 

months in the 5-day group (P = 0.007). Of 470 children for whom medication data for the 

index episode were available, 435 (93%) reportedly received all scheduled medication doses 

during the first 3 days of treatment, and 418 (89%) also received at least 80% of doses 

overall.

CLINICAL FAILURE AND PROGNOSTIC FACTORS IN INDEX EPISODE

Table 2 summarizes the results for the index episode of acute otitis media. Clinical failure 

was observed in a greater percentage of children treated with amoxicillin–clavulanate for 5 

days than of those treated for 10 days (77 of 229 children [34%] vs. 39 of 238 [16%]; 

difference, 17 percentage points [based on unrounded data]; 95% confidence interval, 9 to 

25; number needed to treat to prevent clinical failure, 6). Because the upper boundary of this 

confidence interval — namely 25 percentage points — was greater than 10 percentage 

points, the prespecified established criterion for the noninferiority of 5-day treatment was 

not met.

The results in subgroups consistently favored the group of children assigned to receive the 

10-day treatment. We found an interaction between treatment and estimates of episode 

severity that were based on history of pain and fever; the magnitude of the difference 

between the 10-day group and the 5-day group in the percentage of children with clinical 

failure was greater among those with probably severe illness than among those with 

probably nonsevere illness (Table 2). In contrast, we did not find interactions between 

treatment and other indexes of severity, namely AOM-SOS scores, infection in both ears 

versus one ear, and degrees of tympanic-membrane bulging. At the times of clinical failure, 
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AOM-SOS scores greater than 8 were noted only in the 5-day group, although the between-

group difference did not reach significance (Table S2 in the Supplementary Appendix).

Overall, in the two groups combined, clinical-failure rates were greater among children with 

exposure to three or more children for 10 or more hours per week than among those with 

less exposure (P = 0.02) and greater among children with bilateral acute otitis media than in 

those with unilateral acute otitis media (P<0.001). Within the two groups, clinical-failure 

rates were higher according to the number of children’s characteristics (none, one, or two) 

that were considered to be unfavorable on the basis of clinical experience or findings in 

earlier studies (Table 2)4,14 or that were found in the current study to be associated with 

significant odds ratios. Results in the per-protocol analysis were similar to those in the 

intention-to-treat analysis.

SYMPTOMATIC RESPONSE IN INDEX EPISODE

Table 3 summarizes, for the index episode, key measures of symptomatic response 

according to parent-recorded AOM-SOS scores. The mean symptom scores over the period 

from day 6 to day 14 were 1.61 in the 5-day group and 1.34 in the 10-day group (P = 0.07); 

the mean scores at the day-12-to-14 assessment were 1.89 versus 1.20 (P = 0.001). The 

percentage of children whose symptom scores decreased more than 50% (indicating less 

severe symptoms) from baseline to the end of treatment was lower in the 5-day group than in 

the 10-day group (181 of 227 children [80%] vs. 211 of 233 [91%], P=0.003). Within each 

treatment group, scores were higher (i.e., less favorable) in children who had been 

categorized on the basis of otoscopic findings as having clinical failure than in those who 

had been categorized as having clinical success. Over the period from day 6 to day 14, the 

mean scores were higher in children whose scores at entry had been greater than 8 than in 

children whose scores had been 8 or less (mean scores in the 10-day group, 1.6±2.0 vs. 

1.0±1.3; P = 0.02; mean scores in the 5-day group, 1.9±2.2 vs. 1.3±1.6; P = 0.02).

RESIDUAL MIDDLE-EAR EFFUSION AND RECURRENCE

To compare the two study groups with regard to the prevalence of residual middle-ear 

effusion after the treatment of the index episode, we used the end-of-treatment assessment in 

children who had clinical success and the assessment after rescue treatment in children who 

had clinical failure. We found effusion in 139 of 226 children (62%) in the 10-day group (61 

children with unilateral effusion and 78 with bilateral effusion) and in 141 of 216 (65%) in 

the 5-day group (49 with unilateral effusion and 92 with bilateral effusion) (P=0.35).

Overall, the percentage of children who had one or more recurrences of acute otitis media 

was greater among children with residual effusion than among those without residual 

effusion (48% vs. 29%, P<0.001); this was the case both among children who had clinical 

success (45% vs. 29%, P = 0.01) and among those who had clinical failure (59% vs. 32%, P 

= 0.008). Patterns were similar in the 10-day group and the 5-day group (Table S3 in the 

Supplementary Appendix). The groups did not differ significantly in the mean monthly rate 

of recurrence (0.14±0.18 episodes in the 10-day group and 0.12±0.19 in the 5-day group, P 

= 0.22) or in the frequency distributions of the recurrences (P = 0.56).
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Overall, among children with recurrent episodes, the rate of clinical failure was consistently 

higher in the 5-day group than in the 10-day group (28% vs. 19%), and the criterion for non-

inferiority of the 5-day treatment was again not met. The rates of residual middle-ear 

effusion after treatment of recurrences were similar in the two groups.

CUMULATIVE DURATION OF ANTIMICROBIAL TREATMENT

Cumulatively over the course of the 243-day respiratory-infection season, the mean numbers 

of days on which children received systemic antimicrobial treatment were 21±13 in the 10-

day group and 15±12 in the 5-day group (P<0.001). Amoxicillin–clavulanate administered 

for the initial treatment of index and recurrent episodes of acute otitis media combined 

accounted for 70% of the days in the 10-day group and for 46% of the days in the 5-day 

group. The mean number of days on which an antimicrobial agent was administered for 

other reasons (mainly as rescue medication in children with clinical failure) was 6±9 in the 

10-day group and 8±11 in the 5-day group (P=0.05).

NASOPHARYNGEAL COLONIZATION

Table 4 summarizes findings regarding children’s nasopharyngeal colonization with major 

pathogens for acute otitis media. After antimicrobial treatment for the index episode, the 

level of colonization with penicillin-susceptible strains of Streptococcus pneumoniae 
decreased in both the 10-day group and the 5-day group, and nonsusceptible strains now 

accounted for larger percentages of the remaining pneumococcal isolates. Over time, 

colonization with both susceptible strains and nonsusceptible strains returned to levels that 

were similar to those found at study entry. Colonization with susceptible strains and 

nonsusceptible strains of Haemophilus inf luenzae remained relatively unchanged 

throughout. These findings were also reflected in both the simple and conditional odds ratios 

— the latter of which may serve as a measure of community-wide effects of antimicrobial 

treatment on resistance13 — which did not differ significantly between the two treatment 

groups.

Among children whose nasopharyngeal isolates that were recovered during the index 

episode were either nonpathogens or penicillin-susceptible pathogens and for whom at least 

one subsequent culture was performed, 85 of 181 children (47%) in the 10-day group and 78 

of 177 (44%) in the 5-day group were eventually found to be colonized with a penicillin-

nonsusceptible pathogen (P=0.58).

ADVERSE EVENTS AND OTHER MEASURES

For all episodes within the first 16 days of follow-up, protocol-defined diarrhea (occurrence 

of three or more watery stools in 1 day or two watery stools daily for 2 consecutive days) 

occurred in 78 of 257 children (30%) in the 10-day group and in 75 of 258 (29%) in the 5-

day group; dermatitis in the diaper area that required a prescription of a topical antifungal 

agent occurred in 85 of 257 (33%) and in 87 of 258 (34%), respectively. Diarrhea and 

dermatitis frequently occurred together. There were no significant between-group 

differences in the rates of use of other health care services, of missed work, or of special 

childcare arrangements because of children’s illness or in the levels of parental satisfaction.
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DISCUSSION

In this noninferiority trial involving children 6 to 23 months of age with acute otitis media, 

reduced-duration treatment with amoxicillin–clavulanate for 5 days was less effective than 

standard-duration treatment for 10 days, with a magnitude of difference that exceeded the 

prespecified non-inferiority margin. The difference in outcome between the two treatment 

groups also was large enough to show that standard-duration treatment was superior in 

efficacy to reduced-duration treatment.15 The outcome differences we found were larger 

than the differences that have been reported previously,6 mainly because the rates of clinical 

failure among children who received reduced-duration treatment were higher in our trial 

than in previous trials. The single interaction we found between treatment and estimated 

severity of the index episode was inconsistent with findings concerning other indicators of 

severity — AOM-SOS scores, bilateral versus unilateral infection, and degrees of tympanic-

membrane bulging — that have been used more often in other studies.

We observed no significant differences between the standard-duration treatment group and 

the reduced-duration treatment group in the rates of adverse events, recurrence of acute otitis 

media, or antimicrobial resistance. In the two groups, children with residual middle-ear 

effusion after treatment of the index episode were more likely than those without effusion to 

have recurrent episodes.

The strengths of our study include the limitation of enrollment to children younger than 2 

years of age, which is the age group that is most prone to having treatment failure and 

recurrence of acute otitis media; the reliance on validated otoscopists applying stringent 

diagnostic criteria; the use of a validated scale for the rating of severity of symptoms; the use 

of amoxicillin–clavulanate, which is currently the most efficacious oral anti-microbial agent 

for the treatment of acute otitis media; the administration of a placebo during the latter 5 

days in the reduced-duration treatment group; and a consistent strategy for the treatment of 

recurrent episodes. These same attributes may also be considered to be limitations, because 

they limit the generalizability of our findings. In particular, our findings cannot be 

generalized to children who are older than the children included in the study.

In conclusion, in the current study involving children 6 to 23 months of age, the treatment of 

acute otitis media with amoxicillin–clavulanate for 5 days afforded less-favorable short-term 

outcomes than treatment for 10 days; in addition neither the rate of adverse events nor the 

rate of emergence of antimicrobial resistance was lower with the shorter regimen.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Enrollment, Randomization, and Follow-up of Children in the Trial
The Acute Otitis Media–Severity of Symptoms (AOM-SOS) scale consists of seven discrete 

items — tugging of ears, crying, irritability, difficulty sleeping, diminished activity, 

diminished appetite, and fever. Parents are asked to rate these symptoms, as compared with 

the child’s usual state, as “none,” “a little,” or “a lot,” with corresponding scores of 0, 1, and 

2. Total scores range from 0 to 14, with higher scores indicating greater severity of 

symptoms. The respiratory-infection season was defined as October 1 through May 31.
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Table 1

Selected Demographic and Clinical Characteristics of the Children, According to Treatment Group.*

Characteristic
10-Day Group (N = 

257)
5-Day Group (N = 

258)
All Children (N = 

515)

Age at entry — no. (%)

 6–11 mo 129 (50) 132 (51) 261 (51)

 12–17 mo 80 (31) 77 (30) 157 (30)

 18–23 mo 48 (19) 49 (19) 97 (19)

Sex — no. (%)

 Female 115 (45) 123 (48) 238 (46)

 Male 142 (55) 135 (52) 277 (54)

Exposure to other children — no. (%)†

 No 109 (42) 105 (41) 214 (42)

 Yes 148 (58) 153 (59) 301 (58)

AOM-SOS score at entry‡

 Mean score 8.6±3 8.2±3 8.4±3

 Distribution — no. (%)

  3–5 43 (17) 59 (23) 102 (20)

  6–8 75 (29) 70 (27) 145 (28)

  9–11 98 (38) 95 (37) 193 (37)

  12–14 41 (16) 34 (13) 75 (15)

Estimated severity of illness on the basis of pain and fever history 

only — no. (%)§

 Probably nonsevere 111 (43) 121 (47) 232 (45)

 Probably severe 146 (57) 137 (53) 283 (55)

No. of ears affected by acute otitis media — no. (%)

 One ear 136 (53) 126 (49) 262 (51)

 Two ears 121 (47) 132 (51) 253 (49)

Degree of tympanic-membrane bulging in worse ear — no. (%)

 Slight 35 (14) 45 (17) 80 (16)

 Moderate 137 (53) 135 (52) 272 (53)

 Marked 85 (33) 78 (30) 163 (32)

*
Plus–minus values are means ±SD. There were no significant between-group differences at baseline in the characteristics listed here. Percentages 

may not total 100 because of rounding.

†
Exposure to other children was defined as exposure to three or more children for 10 or more hours per week.

‡
The Acute Otitis Media–Severity of Symptoms (AOM-SOS) scale consists of seven discrete items — tugging of ears, crying, irritability, difficulty 

sleeping, diminished activity, diminished appetite, and fever. Parents are asked to rate these symptoms, as compared with the child’s usual state, as 
“none,” “a little,” or “a lot,” with corresponding scores of 0, 1, and 2. Total scores range from 0 to 14, with higher scores indicating greater severity 
of symptoms.

§
The current American Academy of Pediatrics clinical practice guideline concerning the management of acute otitis media refers to children with 

“severe signs or symptoms” as those with “moderate or severe otalgia or otalgia for at least 48 hours or temperature 39°C (102.2°F) or higher.”3 In 

N Engl J Med. Author manuscript; available in PMC 2017 June 22.
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an effort to simulate that definition with the use of scores on only two of the AOM-SOS items, we categorized the episode of acute otitis media as 
“probably severe” if the parent described the child as having had “a lot” of ear tugging or “a lot” of fever during the preceding 24 hours.

N Engl J Med. Author manuscript; available in PMC 2017 June 22.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Hoberman et al. Page 13

Ta
b

le
 2

C
lin

ic
al

-F
ai

lu
re

 R
at

es
 f

or
 th

e 
In

de
x 

E
pi

so
de

 o
f 

A
cu

te
 O

tit
is

 M
ed

ia
 a

t o
r 

be
fo

re
 th

e 
E

nd
-o

f-
T

re
at

m
en

t V
is

it,
 A

cc
or

di
ng

 to
 S

el
ec

te
d 

C
ha

ra
ct

er
is

tic
s 

at
 

E
nt

ry
.*

C
ha

ra
ct

er
is

ti
c

10
-D

ay
 G

ro
up

 (
N

 =
 2

57
)

5-
D

ay
 G

ro
up

 (
N

 =
 2

58
)

A
ll 

C
hi

ld
re

n 
(N

 =
 5

15
)

O
dd

s 
R

at
io

 (
95

%
 C

I)
†

P
 V

al
ue

no
. o

f 
ch

ild
re

n 
w

ith
 c

lin
ic

al
 f

ai
lu

re
/to

ta
l n

o.
 (

%
)

A
ll 

ch
ild

re
n

39
/2

38
 (

16
)

77
/2

29
 (

34
)

11
6/

46
7 

(2
5)

N
A

—

A
ge

 a
t e

nt
ry

0.
94

 
12

–2
3 

m
o

15
/1

16
 (

13
)

41
/1

11
 (

37
)

56
/2

27
 (

25
)

R
ef

er
en

ce

 
6–

11
 m

o
24

/1
22

 (
20

)
36

/1
18

 (
31

)
60

/2
40

 (
25

)
1.

0 
(0

.7
–1

.6
)

E
xp

os
ur

e 
to

 o
th

er
 c

hi
ld

re
n

0.
02

 
N

o
13

/1
01

 (
13

)
24

/9
6 

(2
5)

37
/1

97
 (

19
)

R
ef

er
en

ce

 
Y

es
26

/1
37

 (
19

)
53

/1
33

 (
40

)
79

/2
70

 (
29

)
1.

7 
(1

.1
–2

.7
)

A
O

M
-S

O
S 

sc
or

e 
at

 e
nt

ry
0.

19

 
≤8

20
/1

08
 (

19
)

43
/1

17
 (

37
)

63
/2

25
 (

28
)

R
ef

er
en

ce

 
>

8
19

/1
30

 (
15

)
34

/1
12

 (
30

)
53

/2
42

 (
22

)
0.

8 
(0

.5
–1

.2
)

E
ar

s 
af

fe
ct

ed
 b

y 
ot

iti
s 

m
ed

ia
<

0.
00

1

 
O

ne
10

/1
24

 (
8)

26
/1

13
 (

23
)

36
/2

37
 (

15
)

R
ef

er
en

ce

 
B

ot
h

29
/1

14
 (

25
)

51
/1

16
 (

44
)

80
/2

30
 (

35
)

2.
9 

(1
.9

–4
.7

)

D
eg

re
e 

of
 ty

m
pa

ni
c-

m
em

br
an

e 
bu

lg
in

g 
in

 w
or

se
 e

ar
0.

12

 
Sl

ig
ht

 o
r 

m
od

er
at

e
23

/1
58

 (
15

)
49

/1
57

 (
31

)
72

/3
15

 (
23

)
R

ef
er

en
ce

 
M

ar
ke

d
16

/8
0 

(2
0)

28
/7

2 
(3

9)
44

/1
52

 (
29

)
1.

4 
(0

.9
–2

.2
)

E
st

im
at

ed
 s

ev
er

ity
 o

f 
ill

ne
ss

 o
n 

th
e 

ba
si

s 
of

 p
ai

n 
an

d 
fe

ve
r 

hi
st

or
y 

on
ly

0.
38

 
Pr

ob
ab

ly
 n

on
se

ve
re

21
/1

04
 (

20
)

28
/1

07
 (

26
)

49
/2

11
 (

23
)

R
ef

er
en

ce

 
Pr

ob
ab

ly
 s

ev
er

e
18

/1
34

 (
13

)
49

/1
22

 (
40

)
67

/2
56

 (
26

)
1.

2 
(0

.8
–1

.9
)

N
o.

 o
f 

si
gn

if
ic

an
tly

 u
nf

av
or

ab
le

 c
ha

ra
ct

er
is

tic
s

<
0.

00
1‡

 
0

4/
52

 (
8)

12
/5

5 
(2

2)
16

/1
07

 (
15

)
R

ef
er

en
ce

 
1

15
/1

21
 (

12
)

26
/9

9 
(2

6)
41

/2
20

 (
19

)
1.

4 
(0

.7
–2

.6
)

N Engl J Med. Author manuscript; available in PMC 2017 June 22.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Hoberman et al. Page 14

C
ha

ra
ct

er
is

ti
c

10
-D

ay
 G

ro
up

 (
N

 =
 2

57
)

5-
D

ay
 G

ro
up

 (
N

 =
 2

58
)

A
ll 

C
hi

ld
re

n 
(N

 =
 5

15
)

O
dd

s 
R

at
io

 (
95

%
 C

I)
†

P
 V

al
ue

no
. o

f 
ch

ild
re

n 
w

ith
 c

lin
ic

al
 f

ai
lu

re
/to

ta
l n

o.
 (

%
)

 
2

20
/6

5 
(3

1)
39

/7
5 

(5
2)

59
/1

40
 (

42
)

4.
3 

(2
.3

–8
.2

)

* D
at

a 
w

er
e 

no
t a

va
ila

bl
e 

fo
r 

so
m

e 
ch

ild
re

n 
be

ca
us

e 
of

 m
is

se
d 

vi
si

ts
. N

A
 d

en
ot

es
 n

ot
 a

pp
lic

ab
le

.

† T
he

 o
dd

s 
ra

tio
 (

w
ith

 9
5%

 c
on

fi
de

nc
e 

in
te

rv
al

 [
C

I]
) 

fo
r 

cl
in

ic
al

 f
ai

lu
re

 w
as

 c
al

cu
la

te
d 

fo
r 

th
e 

co
m

pa
ri

so
n 

of
 th

e 
fa

vo
ra

bl
e 

ch
ar

ac
te

ri
st

ic
 c

at
eg

or
y 

(r
ef

er
en

ce
) 

ve
rs

us
 th

e 
un

fa
vo

ra
bl

e 
ch

ar
ac

te
ri

st
ic

 c
at

eg
or

y,
 

w
ith

 s
tu

dy
 g

ro
up

s 
co

m
bi

ne
d.

 T
he

 c
at

eg
or

y 
th

at
 w

as
 c

on
si

de
re

d 
to

 b
e 

cl
in

ic
al

ly
 f

av
or

ab
le

 o
n 

th
e 

ba
si

s 
of

 c
lin

ic
al

 e
xp

er
ie

nc
e,

 e
ar

lie
r 

st
ud

ie
s,

4,
13

 o
r 

bo
th

 is
 li

st
ed

 f
ir

st
, a

nd
 th

e 
un

fa
vo

ra
bl

e 
ch

ar
ac

te
ri

st
ic

 
se

co
nd

. T
he

 o
dd

s 
ra

tio
s 

an
d 

P 
va

lu
es

 w
er

e 
ad

ju
st

ed
 f

or
 tr

ea
tm

en
t g

ro
up

; i
n 

th
e 

ca
se

 o
f 

th
e 

tw
o 

ch
ar

ac
te

ri
st

ic
s 

sh
ow

in
g 

si
gn

if
ic

an
t d

if
fe

re
nc

es
 (

i.e
., 

ex
po

su
re

 to
 o

th
er

 c
hi

ld
re

n 
an

d 
on

e 
ve

rs
us

 b
ot

h 
ea

rs
 

af
fe

ct
ed

 b
y 

ac
ut

e 
ot

iti
s 

m
ed

ia
),

 th
e 

od
ds

 r
at

io
s 

an
d 

P 
va

lu
es

 w
er

e 
al

so
 a

dj
us

te
d 

fo
r 

th
e 

ot
he

r 
su

ch
 c

ha
ra

ct
er

is
tic

. O
f 

14
 te

st
s 

fo
r 

si
gn

if
ic

an
t i

nt
er

ac
tio

ns
 b

et
w

ee
n 

tr
ea

tm
en

t a
nd

 th
e 

in
di

vi
du

al
 c

ha
ra

ct
er

is
tic

s,
 a

ll 
w

er
e 

no
ns

ig
ni

fi
ca

nt
 e

xc
ep

t i
n 

th
e 

ca
se

 o
f 

th
e 

es
tim

at
ed

 s
ev

er
ity

 o
f 

ac
ut

e 
ot

iti
s 

m
ed

ia
 a

t e
nt

ry
. I

n 
th

e 
10

-d
ay

 g
ro

up
, t

he
 c

lin
ic

al
-f

ai
lu

re
 r

at
e 

w
as

 h
ig

he
r 

am
on

g 
ch

ild
re

n 
w

ith
 p

ro
ba

bl
y 

no
ns

ev
er

e 
ill

ne
ss

 th
an

 
am

on
g 

th
os

e 
w

ith
 p

ro
ba

bl
y 

se
ve

re
 il

ln
es

s,
 a

nd
 in

 th
e 

5-
da

y 
gr

ou
p,

 th
e 

ra
te

 w
as

 h
ig

he
r 

am
on

g 
ch

ild
re

n 
w

ith
 p

ro
ba

bl
y 

se
ve

re
 il

ln
es

s 
th

an
 a

m
on

g 
th

os
e 

w
ith

 p
ro

ba
bl

y 
no

ns
ev

er
e 

ill
ne

ss
 (

P 
=

 0
.0

1 
fo

r 
in

te
ra

ct
io

n)
.

‡ T
he

 P
 v

al
ue

 w
as

 d
er

iv
ed

 f
ro

m
 a

 te
st

 f
or

 li
ne

ar
 tr

en
d 

fr
om

 z
er

o 
to

 tw
o.

N Engl J Med. Author manuscript; available in PMC 2017 June 22.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Hoberman et al. Page 15

Table 3

Symptomatic Response in Index Episode of Acute Otitis Media as Measured by AOM-SOS Score.*

Measure of Symptomatic Response
10-Day Group (N = 

242)
5-Day Group (N = 

238)
All Children (N = 

480) P Value

AOM-SOS score over period from day 6 to 14†

 All children

  No. of children 232 228 460

  Mean score 1.34 ±1.76 1.61±1.96 1.47±1.86 0.07‡

 Children with clinical success§

  No. of children 193 145 338

  Mean score 1.32 ±1.81 1.34±1.69 1.33±1.76 0.02¶

 Children with clinical failure

  No. of children 33 73 106

  Mean score 1.63±1.53 1.99±2.20 1.88±2.02

AOM-SOS score at the day-12-to-14 assessment

 All children

  No. of children 233 227 460

  Mean score 1.20±2.06 1.89±2.73 1.54±2.44 0.001‡

 Children with clinical success§

  No. of children 199 151 350

  Mean score 1.04±2.02 1.27±2.02 1.14±2.02 <0.001¶

 Children with clinical failure

  No. of children 34 76 110

  Mean score 2.15±2.06 3.13±3.45 2.83±3.11

Decrease of >50% in AOM-SOS score from base-line to 

the day-12-to-14 assessment — no./total no. (%)||

 All children 211/233 (91) 181/227 (80) 392/460 (85) 0.003‡

 Children with clinical success§ 182/199 (91) 133/151 (88) 315/350 (90) <0.001¶

 Children with clinical failure 29/34 (85) 48/76 (63) 77/110 (70)

*
Data were missing for some children for some analyses. Analyses included adjustments for study site, age group, exposure or nonexposure to 

three or more other children for 10 or more hours per week, AOM-SOS score at entry, day of diary notation, and treatment, singly or in 
combination as appropriate.

†
Day 6 marked the beginning of placebo use in place of amoxicillin–clavulanate in the 5-day group. Over the period from day 1 to day 5, during 

which treatment in the 10-day group and the 5-day group was uniform, the mean AOM-SOS scores in the 10-day group and the 5-day group, with 
adjustment for scores at entry, did not differ significantly. In children with clinical failure, the period that was considered for this analysis was from 
day 6 to the day preceding the day on which clinical failure was determined.

‡
The P value is for the comparison between the 10-day group and the 5-day group.
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§
There was no significant interaction between treatment and AOM-SOS scores in relation to clinical outcome (clinical success vs. clinical failure).

¶
The P value is for the comparison, in the study groups combined, between children who had clinical success and those who had clinical failure.

||
The cutoff of 50% or less versus more than 50% was based on data from a study of minimal clinically important difference in AOM-SOS 

scores.12
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