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ACUTE OTITIS MEDIA (AOM) IS

the most common reason
for which an antibiotic is
prescribed to children.1,2

Treatment of AOM accounts for an es-
timated 15 million antibiotic prescrip-
tions written per year in the United
States.3 Untreated AOM has a high rate
of spontaneous resolution, with simi-
lar rates of complications whether an-
tibiotics are prescribed or withheld.4-7

Resistance to antibiotics is a major pub-
lic health concern worldwide and is as-
sociated with the widespread use of an-
tibiotics.8-10

Two randomized trials have evalu-
ated a management approach for AOM
in which use of antibiotics is op-
tional.11,12 One of these trials specifi-
cally evaluated children with nonse-
vere AOM,11 while the other excluded
children with high fever and pre-
scribed suboptimal doses of antibiot-
ics compared with current standards in
the United States.12 Both of these stud-
ies used convenience samples and were
performed in office practices in which
the parents had a prior relationship with

the clinicians, and neither prescribed
topical analgesia to treat otalgia.

We conducted a randomized con-
trolled trial with a consecutive series
of children diagnosed with AOM dur-
ing a 1-year period in a pediatric emer-
gency department using diagnostic
recommendations from evidence-
based guidelines.13 The objectives ofFor editorial comment see p 1290.
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Context Acute otitis media (AOM) is the most common diagnosis for which antibi-
otics are prescribed for children. Previous trials that have evaluated a “wait-and-see
prescription” (WASP) for antibiotics, with which parents are asked not to fill the pre-
scription unless the child either is not better or is worse in 48 hours, have excluded
children with severe AOM. None of these trials were conducted in an emergency de-
partment.

Objectives To determine whether treatment of AOM using a WASP significantly
reduces use of antibiotics compared with a “standard prescription” (SP) and to evalu-
ate the effects of this intervention on clinical symptoms and adverse outcomes related
to antibiotic use.

Design, Setting, and Patients A randomized controlled trial conducted between
July 12, 2004, and July 11, 2005. Children with AOM aged 6 months to 12 years seen
in an emergency department were randomly assigned to receive either a WASP or an
SP. All patients received ibuprofen and otic analgesic drops for use at home. A re-
search assistant, blinded to group assignment, conducted structured phone inter-
views 4 to 6, 11 to 14, and 30 to 40 days after enrollment to determine outcomes.

Main Outcome Measures Filling of the antibiotic prescription and clinical course.

Results Overall, 283 patients were randomized either to the WASP group (n=138)
or the SP group (n=145). Substantially more parents in the WASP group did not fill
the antibiotic prescription (62% vs 13%; P�.001). There was no statistically signifi-
cant difference between the groups in the frequency of subsequent fever, otalgia, or
unscheduled visits for medical care. Within the WASP group, both fever (relative risk
[RR], 2.95; 95% confidence interval [CI], 1.75 - 4.99; P�.001) and otalgia (RR, 1.62;
95% CI, 1.26 - 2.03; P�.001) were associated with filling the prescription.

Conclusion The WASP approach substantially reduced unnecessary use of antibi-
otics in children with AOM seen in an emergency department and may be an alter-
native to routine use of antimicrobials for treatment of such children.

Trial Registration clinicaltrials.gov Identifier: NCT00250900
JAMA. 2006;296:1235-1241 www.jama.com
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the study were to determine whether
treatment of AOM using a “wait-and-
see prescription” (WASP) significantly
reduced use of antibiotics compared
with a “standard prescription” (SP) in
this setting and to evaluate the effects
of this intervention on clinical symp-
toms and adverse outcomes related to
antibiotic use.

METHODS
Patients

Participants were enrolled from July 12,
2004, to July 11, 2005, from a consecu-
tive sample of children diagnosed as
having AOM in the pediatric emer-
gency department of Yale-New Haven
Hospital in New Haven, Conn. All at-
tending clinicians in the pediatric emer-
gency department agreed to recruit pa-
tients for the study.

Children between the ages of 6
months and 12 years who were diag-
nosed as having AOM were eligible for
inclusion in the study. To replicate rou-
tine clinical practice, the diagnosis of
AOM was made at the discretion of the
clinician. The most current evidence-
based guidelines for diagnosing AOM
were reviewed individually with all cli-
nicians, and these diagnostic criteria
were posted in the pediatric emer-
gency department throughout the
study.13 Children were excluded if any
of the following criteria were present:
(1) an additional intercurrent bacte-
rial infection such as pneumonia was
either diagnosed or suspected; (2) the
patient appeared “toxic” as deter-
mined by the clinician; (3) the patient
was hospitalized; (4) the patient was im-
munocompromised; (5) the patient was
treated with antibiotics in the preced-
ing 7 days; (6) the patient had either
myringotomy tubes or a perforated tym-
panic membrane; (7) there was uncer-
tain access to medical care, including
no telephone access; (8) the primary
language of the parent or guardian was
neither English nor Spanish; or (9) the
patient had already enrolled in the
study. The study was approved by the
Yale University Human Investigations
Committee.

Baseline Assessment
Parents of children diagnosed as hav-
ing AOM were invited to enroll in the
study. Once written informed consent
was obtained, the parent (or guard-
ian) was asked to complete a question-
naire about associated symptoms and
to identify the adult who would be
“most likely to decide whether or not
to fill the prescription.” Clinicians clas-
sified the race/ethnicity of partici-
pants as either black, white, Hispanic,
or other. Race and ethnicity were as-
sessed to describe the population, which
was more heterogeneous than in pre-
vious studies.

Randomization

Numbered folders containing enroll-
ment forms, a unique prescription form,
and discharge instructions were used se-
quentially for patients enrolled in
the study. Whether a patient would be
given a WASP or an SP was determined
by computer-assisted randomization
(True Epistat, Version 5.3; Epistat Ser-
vices, Richardson, Tex). Either WASP or
SP discharge instructions were sealed in
opaque envelopes and then placed in ran-
domly assigned, numbered folders.
Group designation was revealed to the
clinician and to the parent only after en-
rollment by opening the envelope in the
next folder in sequence.

Intervention

All participants were given a written pre-
scription for an antibiotic, chosen and
dosed by the clinician. The prescrip-
tion itself would expire (ie, could not be
filled) 3 days after the child’s visit to the
emergency department. Participants ran-
domized to the WASP group were given
written and verbal instructions “not to
fill the antibiotic prescription unless your
child either is not better or is worse 48
hours (2 days) after today’s visit.” Par-
ents of children randomized to the SP
group were given written and verbal
instructions by the clinician to “fill
the antibiotic prescription and give
the antibiotic to your child after today’s
visit.” All participants received compli-
mentary bottles of ibuprofen suspen-
sion (100 mg/5 mL) and otic analgesic

drops (each milliliter contains anti-
pyrene, 54 mg/benzocaine, 14 mg).
Treating pain associated with AOM has
been recommended by current guide-
lines,13 and use of otic drops has been the
standard of care in this emergency de-
partment. Instructions for the use of the
ibuprofen (10 mg/kg per dose every 4-6
hours as needed for pain or fever) and
use of otic drops (4 drops in affected ears
every 2 hours as needed for pain) were
written on discharge forms and were re-
viewed orally with each parent. Pri-
mary care physicians received a summary
of the visit by fax, and all participants
were instructed to contact their pri-
mary care physician if symptoms per-
sisted or worsened. Demographic infor-
mation about children who were
excluded, who were eligible but whose
parent refused toparticipate,orwhowere
not enrolled by discretion of the clini-
cian was tabulated without individual
identifiers.

Outcomes

Two trained research assistants blinded
to group assignment conducted stan-
dardized, structured telephone inter-
views with the parent or guardian
at 4 to 6, 11 to 14, and 30 to 40 days
after enrollment. Parents who were un-
available within the specified time win-
dow were interviewed at the next fol-
low-up period.

The primary outcome was the pro-
portion of each group that filled the pre-
scription for an antibiotic. This was de-
fined by whether the parent filled the
prescription within 3 days of enroll-
ment and was determined by the re-
sponse to this question at the 4- to 6-day
interview. Secondary outcomes in-
cluded clinical course of the illness, ad-
verse effects of medications, days of
school or of work missed, unsched-
uled medical visits, and comfort of par-
ents with management of AOM with-
out antibiotics for future episodes. For
the 30- to 40-day follow-up, only the
latter 2 outcomes were assessed. After
March 1, 2005, at the time of enroll-
ment, all parents were asked to supply
the name and location of the phar-
macy at which they would fill the pre-
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scription. The research assistant called
these pharmacies a minimum of 4 days
after enrollment to confirm whether the
prescription was filled or not filled.

Sample Size and
Statistical Analysis

To detect at least a 15% difference in the
absence of otalgia at the 4- to 6-day fol-
low up (SP=85%; WASP=70%), with a
2-tailed � error of .05 and statistical
power of 90%, each group required a
minimum of 120 patients based on the
results of 2 previous trials (Power and
Precision, Version 2.0.37, Biostat Inc,
Englewood, NJ).12,14 We selected this
variable because the sample size needed
for our primary outcome would leave the
study underpowered for secondary out-
comes such as otalgia. The calculated
sample size provided more than ad-
equate power (�90%) to detect as small
as a 10% difference in proportions of pre-
scriptions filled between the groups.

The �2 and Student t tests were used
for simple comparisons of differences
between groups in categorical and con-
tinuous variables, respectively. Differ-
ences in means and risk ratios are pre-
sented with 95% confidence intervals
(CIs) to summarize group compari-
sons. Logistic regression was used to as-
sess dichotomous outcomes while ad-
justing for race/ethnicity, insurance
status, and baseline symptoms and to
identify variables associated with fill-
ing the prescription in the WASP group.
Adjusted risk ratios were obtained from
logistic regression using the method de-
scribed by Zhang and Yu.15 For all sta-
tistical tests, a 2-tailed P value of �.05
was considered statistically signifi-
cant. Analyses were conducted using
SAS, Version 9.1 (SAS Institute Inc,
Cary, NC).

The primary intention-to-treat analy-
sis included all patients who were en-
rolled. To assess the implicit missing-
at-random assumption, we performed
a worst-case sensitivity analysis in
which we assumed that parents of all
of the children in the WASP group for
whom outcome data were missing filled
the prescription, and the parents of
those children whose outcome data

were missing in the SP group did not
fill their prescriptions.

RESULTS
Participants

During the enrollment period, 776
patients were diagnosed as having AOM
(FIGURE); 283 were randomized, 138 to
the WASP group and 145 to the SP
group. Of the 308 patients who did not
meet the inclusion criteria, 27% had
been treated with antibiotics in the pre-
vious 7 days, 16% had a perforated tym-
panic membrane, 19% were suspected
to have an intercurrent bacterial ill-
ness, 7% either were toxic in appear-
ance or were hospitalized, 4% had
myringotomy tubes, and 27% were
excluded for one of the other reasons
for exclusion. Those who did not meet
inclusion criteria compared with all
those enrolled were younger (median
age=2.3 years vs 3.2 years) with a higher
percentage of white patients (26% vs
11%) but were similar in regard to sex
and insurance status. There were 185
patients who either refused to partici-
pate or were not enrolled by discretion
of the attending physician. Their age,
sex, race/ethnicity, and insurance sta-
tus were similar to those who were
enrolled.

For a small number of enrolled pa-
tients, ranging from 6 to 24 per fol-
low-up period, the interview was not ob-
tained because the research assistant
could not contact the parent within the
interviewtimeperiod.However, thegreat
majority of patients completed at least 1
follow-up interview (WASP = 98%;
SP=94%). More parents assigned to the
WASP group completed the interviews
at each follow-up period. However, this
difference was only statistically signifi-
cant at the 30- to 40-day follow-up
(P=.009).

Demographic variables and base-
line symptoms of the 2 groups were
similar (TABLE 1). There were no sta-
tistically significant differences in type
of primary care, number of children liv-
ing in the home, or mean ages of the
parent who completed the interviews
between the groups.

Acute otitis media was unilateral in
83% of children in the WASP group and
in 85% of the children in the SP group
(P=.68). Overall, 54% of all patients and
51% of patients older than 2 years re-
ceived a prescription for a 10-day course
of antibiotics. The mean length of
antibiotic therapy prescribed for each
group was not significantly different
between the 2 groups. Amoxicillin

Figure. Enrollment, Randomization, Follow-up, and Data Analysis for Study Participants

138 Assigned to the Wait-and-See
Prescription Group

145 Assigned to the Standard
Prescription Group

493 Not Enrolled
308 Patients Did Not Meet

Inclusion Criteria
133 Caregivers Did Not Give

Consent
52 Not Enrolled by Attending

Physician Discretion

Interview Not Obtained Within
the Interview Time Period

12 at Postenrollment Days 4-6
22 at Postenrollment Days 11-14
24 at Postenrollment Days 30-40

Interview Not Obtained Within
the Interview Time Period

6 at Postenrollment Days 4-6
14 at Postenrollment Days 11-14
9 at Postenrollment Days 30-40

132 Included in Primary Analysis 133 Included in Primary Analysis

776 Patients With Acute Otitis Media
Assessed for Eligibility

283 Randomized
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was prescribed for most patients
(WASP=91% vs SP=93%; P=.91). The
majority of children younger than 2
years in both groups received a pre-
scription for amoxicillin (80-90 mg/kg
per day), consistent with current guide-
lines.13

Primary Outcome

Prescriptions were not filled for 62%
and 13% of patients in the WASP and
SP groups, respectively (P�.001;
TABLE 2). Adjustment for race, insur-
ance status, and baseline symptoms did
not substantially change the results. For
the worst-case sensitivity analysis, 59%
and 20% of parents in the WASP and

SP groups did not fill the prescrip-
tions, respectively (P�.001). For chil-
dren younger than 2 years, 47% of par-
ents did not fill the prescription in the
WASP group compared with 5% in the
SP group (P�.001). Verification of
whether the prescription was filled was
assessed for 28% of the study popula-
tion. Of those reports that were as-
sessed, pharmacies of record at enroll-
ment confirmed all instances in which
parents reported they did not fill the
prescription, and 90% were con-
firmed when parents reported they did
fill the prescription.

The patients in the WASP group
whose parents filled the prescription re-

ported they did so because of fever
(60%), otalgia (34%), or fussy behav-
ior (6%). Patients in the WASP group
whose parents filled the prescription
were significantly more likely to re-
port ear pain, fever, or diarrhea than
were those whose parents did not fill
the prescription (TABLE 3). In the
WASP group at the 4- to 6-day follow-
up, both fever (relative risk [RR], 2.95;
95% CI, 1.75 - 4.99; P�.001) and otal-
gia (RR, 1.62; 95% CI, 1.26-2.03;
P�.001) were associated with filling the
prescription, but insurance status and
race/ethnicity were not.

Secondary Outcomes

No serious adverse events were re-
ported for patients in the study. Of those
parents who reported otalgia in their
children, there were statistically signifi-
cant but minor differences between the
WASP and SP groups in total days of
otalgia only at the 4- to 6-day interview
(2.4 vs 2.0; P=.02) (Table 2). Diarrhea
was more frequently reported in the SP
group, and this difference was statisti-
cally significant (8% vs 23%; P�.001).
There were no statistically significant dif-
ferences in the frequencies of rash, ot-
orrhea, or unscheduled medical visits be-
tween enrollment at either the 4- to
6-day or 11- to 14-day follow-up peri-
ods. At the 30- to 40-day follow-up, the
rates of unscheduled medical visits were
similar between the WASP and SP
groups (22% vs 21%; P=.85). For all un-
scheduled medical visits, the most com-
mon diagnosis was otitis media
(WASP=61%, SP=60%; P=.85).

There were no statistically signifi-
cant differences between groups in will-
ingness of parents to withhold antibi-
otics for future occurrences of AOM.
Within the WASP group at all 3 inter-
views, parents who did not fill the pre-
scription were substantially more likely
to indicate they would be willing to
withhold antibiotics for future epi-
sodes of AOM compared with those
who did fill the prescription: 4- to 6-day
follow-up, 63% vs 28% (P�.001); 11-
to 14-day follow-up, 65% vs 31%
(P�.001); 30- to 40-day follow-up, 66%
vs 26% (P�.001).

Table 1. Baseline Characteristics of the Participants

Characteristic
WASP Group

(n = 138)
SP Group
(n = 145)

P
Value

Male sex, No. (%) 79 (57) 76 (52) .41

Age
Median, y 3.6 3.2 .15

Age �2 y, No. (%) 39 (28.3) 40 (27.6) .90

Race/ethnic group, No. (%)

Black 49 (36) 62 (43)

Hispanic 65 (47) 61 (42)
.21

White 13 (9) 18 (12)

Other 11 (8) 4 (3)

Temperature at triage, mean (SD), °C 37.1 (1.0) 36.9 (1.0) .12

Temperature �38.0°C, No. (%) 26 (19) 18 (12) .14

Symptoms within 5 d of enrollment, No. (%)
Otalgia 113 (82) 127 (88) .10

Fever 59 (43) 77 (53) .17

Cough or rhinorrhea 110 (80) 128 (88) .08

Diarrhea 10 (7) 22 (15) .07

Vomiting 30 (22) 41 (28) .28

No. of previous ear infections in past year, No. (%)*

1 77 (57) 77 (57)

2 25 (19) 36 (26)
.31

�3 28 (21) 18 (13)

Unsure 5 (4) 5 (4)

Decision maker, highest level of education, No. (%)*

�High school 25 (19) 33 (24)

High school degree 66 (49) 55 (40)
.56

Some college 26 (19) 34 (25)

College degree 18 (13) 14 (10)

Medicaid insurance, No. (%)* 113 (84) 102 (75) .13

Passive exposure to smoke, No. (%)* 44 (33) 51 (38) .40

Attends day care or school, No. (%)† 71 (54) 74 (56) .76

Parent employed part- or full-time, No. (%)† 85 (64) 78 (59) .34
Abbreviations: SP, standard prescription; WASP, wait-and-see prescription.
*Values were obtained during follow-ups and are different from those at enrollment (WASP group, n=135; SP group,

n=136).
†Values were obtained during follow-ups and are different from those at enrollment (WASP group, n=132; SP group,

n=133).
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Table 2. Clinical Outcomes According to Group Designation*

Outcome
WASP Group

(n = 132)
SP Group
(n = 133)

Unadjusted Difference
(95% CI)

Adjusted Difference
(95% CI)†

P
Value‡

4- to 6-Day Follow-up

Parent did not fill the antibiotic prescription, No. (%) 82 (62) 17 (13) 4.86 (3.06 to 7.73)‡ 4.80 (3.57 to 5.85)‡ �.001

Days postenrollment prescription was filled, mean (SD) 2.0 (0.8) 1.2 (0.7) 0.77 (0.53 to 1.06) 0.75 (0.53 to 1.03) �.001

Otalgia, No. (%) 85 (64) 89 (67) 0.96 (0.81 to 1.15)‡ 1.01 (0.83 to 1.17)‡ .96

Total days of otalgia, mean (SD) 2.4 (1.2) 2.0 (1.2) 0.42 (0.07 to 0.78) 0.43 (0.07 to 0.80) .02

Use of otic analgesia, No. (%) 123 (93) 120 (90) 1.03 (0.96 to 1.11)‡ 1.04 (0.94 to 1.08)‡ .34

Total days of otic analgesia use, mean (SD) 2.9 (1.3) 2.8 (1.5) 0.11 (−0.24 to 0.46) 0.11 (−0.25 to 0.46) .56

Fever, No. (%) 42 (32) 46 (35) 0.92 (0.65 to 1.30)‡ 1.04 (0.70 to 1.44)‡ .85

Total days of fever, mean (SD) 2.0 (1.1) 1.7 (1.0) 0.24 (−0.22 to 0.63) 0.33 (−0.13 to 0.73) .20

Use of ibuprofen or acetaminophen, No. (%) 118 (89) 110 (83) 1.08 (0.98 to 1.19)‡ 1.09 (0.98 to 1.14)‡ .11

Total days of ibuprofen or acetaminophen, mean (SD) 2.6 (1.3) 2.4 (1.3) 0.18 (−0.16 to 0.52) 0.22 (−0.13 to 0.58) .22

Diarrhea, No. (%) 10 (8) 31 (23) 0.33 (0.17 to 0.64)‡ 0.30 (0.14 to 0.64)‡ �.001

Total days of diarrhea, mean (SD) 2.3 (1.4) 2.0 (1.3) 0.33 (−0.60 to 1.19) 0.20 (−0.80 to 1.15) .76

Vomiting, No. (%) 15 (11) 15 (11) 1.01 (0.51 to 1.98)‡ 1.24 (0.59 to 2.41)‡ .56

Total days of vomiting, mean (SD) 1.5 (0.9) 1.2 (0.6) 0.33 (−0.20 to 0.80) 0.60 (0.06 to 1.15) .02

Unscheduled visit(s) to a clinician, No. (%) 13 (10) 11 (8) 1.19 (0.55 to 2.56)‡ 1.17 (0.51 to 2.51)‡ .70

11- to 14-Day Follow-up

WASP Group
(n = 124)

SP Group
(n = 123)

Otalgia, No. (%) 83 (67) 75 (61) 1.10 (0.91 to 1.32)‡ 1.19 (0.98 to 1.34)‡ .07

Total days of otalgia, mean (SD) 3.0 (2.1) 2.7 (2.1) 0.31 (0.35 to 0.96) 0.33 (0.36 to 1.02) .35

Use of otic analgesia, No. (%) 118 (95) 110 (89) 1.06 (0.99 to 1.14)‡ 1.07 (0.99 to 1.10)‡ .08

Total days of otic analgesia use, mean (SD) 3.2 (2.0) 3.7 (2.7) −0.45 (−1.07 to 0.16) −0.40 (−1.03 to 0.24) .22

Fever, No. (%) 40 (32) 38 (31) 1.04 (0.72 to 1.51)‡ 1.20 (0.79 to 1.68)‡ .37

Total days of fever, mean (SD) 2.3 (1.2) 1.7 (0.8) 0.54 (0.08 to 1.02) 0.55 (0.08 to 1.10) .03

Use of ibuprofen or acetaminophen, No. (%) 105 (85) 105 (85) 0.99 (0.89 to 1.10)‡ 1.01 (0.88 to 1.09)‡ .83

Total days of ibuprofen or acetaminophen, mean (SD) 3.2 (2.3) 2.9 (2.3) 0.27 (−0.35 to 0.88) 0.37 (−0.28 to 1.02) .26

Diarrhea, No. (%) 15 (12) 29 (24) 0.51 (0.29 to 0.91)‡ 0.44 (0.21 to 0.83)‡ .01

Total days of diarrhea, mean (SD) 2.6 (1.8) 2.2 (2.4) 0.36 (−0.82 to 1.54) 0.68 (−0.30 to 1.99) .15

Vomiting, No. (%) 11 (9) 12 (10) 0.91 (0.42 to 1.98)‡ 1.13 (0.48 to 2.47)‡ .79

Total days of vomiting, mean (SD) 2.1 (1.3) 2.1 (2.9) 0.01 (−2.15 to 1.64) 0.56 (−2.31 to 2.90) .54

Unscheduled visit(s) to a clinician, No. (%) 18 (15) 14 (11) 1.28 (0.67 to 2.45)‡ 1.27 (0.62 to 2.39)‡ .51
Abbreviations: CI, confidence interval; SP, standard prescription; WASP, wait-and-see prescription.
*Total days during which participants had symptoms or whose parents filled their prescription.
†Adjusted for race/ethnicity, insurance status, and baseline symptoms.
‡Data are relative risk.

Table 3. Clinical Outcomes in the Wait-and-See Prescription Group 4 to 6 Days After Enrollment

Outcome
Parent Filled

Prescription (n = 50)
Parent Did Not Fill

Prescription (n = 82) Difference (95% CI)
P

Value

Otalgia, No. (%) 42 (84) 43 (52) 1.62 (1.26 to 2.03)* �.001

Total days of otalgia, mean (SD) 2.8 (1.1) 2.1 (1.3) 0.69 (0.18 to 1.20) .002

Use of otic analgesia, No. (%) 48 (96) 75 (91) 1.05 (0.96 to 1.15)* .32

Total days of otic analgesia use, mean (SD) 3.0 (1.2) 2.9 (1.3) 0.13 (−0.34 to 0.60) .60

Fever, No. (%) 27 (54) 15 (18) 2.95 (1.75 to 4.99)* �.001

Total days of fever, mean (SD) 2.3 (1.2) 1.5 (0.5) 0.79 (0.12 to 1.47) .03

Use of ibuprofen or acetaminophen, No. (%) 48 (96) 70 (85) 1.12 (1.01 to 1.25)* .05

Total days of ibuprofen or acetaminophen, mean (SD) 2.8 (1.3) 2.4 (1.3) 0.39 (−0.09 to 0.88) .05

Diarrhea, No. (%) 6 (12) 4 (5) 2.46 (0.73 to 8.29)* .13

Total days of diarrhea, mean (SD) 2.5 (1.6) 2.0 (1.1) 0.50 (−1.70 to 2.70) .71

Vomiting, No. (%) 10 (20) 5 (6) 3.28 (1.19 to 9.04)* .01

Total days of vomiting, mean (SD) 1.8 (1.0) 1.0 (0) 0.80 (−0.22 to 1.82) .10
Abbreviation: CI, confidence interval.
*Data are relative risk.
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COMMENT
The WASP reduced the use of antibiot-
ics by 56% in children between 6 months
and 12 years of age diagnosed as having
AOM. We demonstrated that the WASP
is a successful treatment strategy for
AOM when patients may not have an es-
tablished relationship with the clini-
cian. In studies that have evaluated a de-
layed prescription approach, parents
have had a previous relationship with a
clinician who recommended a delayed
prescription as an alternative to imme-
diate use of antibiotics.12,16,17 Ours is the
first trial to enroll patients in the setting
of an emergency department.

We found that rates of otalgia were
not significantly different between
groups at either the 4- to 6-day or 11-
to 14-day follow-up periods. How-
ever, mean days with otalgia were found
to be slightly greater (0.4 days) in the
WASP group at the 4- to 6-day follow-
up, a finding consistent with previous
reports that immediate use of an anti-
biotic shortens the duration of otal-
gia.6,12,17 This difference may have been
minimized by the use of otic analgesia
and ibuprofen. These medications are
beneficial for symptomatic relief of pain
and fever18,19 and are strongly recom-
mended in recent guidelines.13 Meta-
analyses have reported a number
needed to treat of 15 to 17 children with
AOM to eliminate otalgia in 1 child 2
to 7 days after initial presentation.5,20

This is a high number needed to treat
considering the potential adverse ef-
fects associated with use of antibiot-
ics. Additionally, we found that imme-
diate treatment of AOM with an
antibiotic resulted in rates of diarrhea
that were 2- to 3-fold higher than those
in the WASP group, consistent with
previous studies.7,21

Patients in the WASP group whose
parents filled the prescription were
more likely to report ear pain and fe-
ver than those whose parents did not
fill their prescription. In previous stud-
ies, fever and otalgia have been re-
ported as the predominant factors that
influenced the decision of parents to fill
the prescript ion for an antibi-
otic.12,16,17 It was our intention to em-

power the parents to fill the prescrip-
tion based on either severity of illness
or duration of symptoms beyond 48
hours after the initial evaluation. Al-
though our methods were unable spe-
cifically to evaluate rates of relapse or
reinfection, the most common reason
for subsequent unscheduled medical
visits was AOM, but the frequency of
these unscheduled visits at the 30- to
40-day follow-up was similar in the 2
groups.

The study has several limitations.
Parents were not blinded to group des-
ignation since the primary outcome was
based on the treatment choice of the
parent. Physician recruiters were
blinded to group designation until af-
ter the patient was enrolled, and the in-
terviewers were blinded to group des-
ignation until the interview period was
completed. Nonresponse bias is negli-
gible as very few parents failed to com-
plete the interviews, and small differ-
ences in attrition rates between groups
were not significant at each of the first
2 interview periods at which the ma-
jority of outcomes were determined.
Most parents were truthful in report-
ing whether they did or did not fill the
prescription based on confirmation of
the reports with pharmacies. Our re-
sults may not be generalizable to all
acute-care settings as this was a single-
center study performed in an urban
emergency department. While we did
not independently confirm that each
participant met the diagnostic criteria
for AOM, it is unlikely that this led to
bias since participants were randomly
allocated to the treatment groups. We
did not grade the severity of AOM as
this is not part of routine clinical prac-
tice. We also did not quantify the use
of otic analgesic drops, which may have
underestimated their use in the WASP
group. Although a previously pub-
lished guideline and a meta-analysis
both recommended short-course (5-7
days) antibiotics for AOM for chil-
dren older than 2 years,22,23 half of our
clinicians prescribed long-course (10
days) therapy for this particular age
group. Finally, the study was not pow-
ered to detect rare outcomes. Larger

studies may demonstrate differences in
rates of mastoiditis or other serious
complications of AOM between pa-
tients treated with the WASP or the SP.
However, the frequency of mastoiditis
in the United States is similar to that
in other countries where clinicians do
not routinely prescribe antibiotics for
AOM.24

This randomized controlled trial has
provided evidence that the WASP strat-
egy significantly reduces the use of an-
tibiotics in an urban population pre-
senting to an emergency department
and may be an alternative to routine
treatment of AOM with antibiotics.
Wait-and-see prescriptions remain con-
troversial as most pediatricians in the
United States have been trained to rou-
tinely prescribe antibiotics for AOM and
believe that many parents expect a pre-
scription; a small minority of practi-
tioners who care for children rou-
tinely use watchful waiting.25 The
WASP approach may interrupt the cycle
of antibiotic prescription, the expecta-
tion of parents to immediately treat
AOM with an antibiotic, and subse-
quent medical visits for this ill-
ness.26,27 The risks of antibiotics, in-
cluding gastrointestinal symptoms,
allergic reactions, and accelerated re-
sistance to bacterial pathogens28,29 must
be weighed against their benefits for an
illness that, for the most part, is self-
limited.4 The routine use of WASP for
AOM will reduce both the costs and ad-
verse effects associated with antibiotic
treatment and should reduce selective
pressure for organisms resistant to com-
monly used antimicrobials.

Author Contributions: As principal investigator of the
study, Dr Spiro had full access to all the data in the
study and takes responsibility for the integrity of the
data and the accuracy of the data analysis.
Study concept and design: Spiro, Arnold, Baker,
Shapiro.
Acquisition of data: Tay.
Analysis and interpretation of data: Spiro, Tay, Dziura,
Shapiro.
Drafting of the manuscript: Spiro, Tay.
Critical revision of the manuscript for important in-
tellectual content: Spiro, Tay, Arnold, Dziura, Baker,
Shapiro.
Statistical analysis: Spiro, Dziura, Shapiro.
Obtained funding: Spiro, Dziura, Shapiro.
Administrative, technical, or material support: Tay.
Study supervision: Spiro, Baker, Shapiro.
Financial Disclosures: None reported.
Funding/Support: This work was supported in part by

WAIT-AND-SEE PRESCRIPTION FOR THE TREATMENT OF ACUTE OTITIS MEDIA

1240 JAMA, September 13, 2006—Vol 296, No. 10 (Reprinted) ©2006 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ on 05/22/2023



grant AI01703 from the National Institutes of Health,
grant M01-RR00125 from the General Clinical Re-
search Center, Yale University School of Medicine, and
the Friends of Yale-New Haven Children’s Hospital,
who provided material support for this research.
Role of the Sponsor: The funding organizations played
no role in the design, conduct, analysis, or interpre-
tation of the research or in any aspect of preparation
or approval of the manuscript.
Acknowledgment: We thank John Leventhal, MD, De-
partment of Pediatrics, Yale University School of Medi-
cine, for his careful review of the manuscript. Dr
Leventhal received no compensation for his contri-
bution.

REFERENCES

1. Dagan R. Treatment of acute otitis media—
challenges in the era of antibiotic resistance. Vaccine.
2000;19(suppl 1):S9-S16.
2. McCaig LF, Hughes JM. Trends in antimicrobial drug
prescribing among office-based physicians in the United
States. JAMA. 1995;273:214-219.
3. McCaig LF, Besser RE, Hughes JM. Trends in
antimicrobial prescribing rates for children and
adolescents. JAMA. 2002;287:3096-3102.
4. Rosenfeld RM. Natural history of untreated otitis
media. Laryngoscope. 2003;113:1645-1657.
5. Del Mar C, Glasziou PP, Hayem M. Are antibiotics
indicated as initial treatment for children with acute
otitis media? a meta-analysis. BMJ. 1997;314:1526-
1529.
6. Le Saux N, Gaboury I, Baird M, et al. A random-
ized, double-blind, placebo-controlled noninferiority
trial of amoxicillin for clinically diagnosed acute otitis
media in children 6 months to 5 years of age. CMAJ.
2005;172:335-341.
7. Damoiseaux RAMJ, van Balen FAM, Hoes AW, Ver-
heij TJM, de Melker RA. Primary care based ran-
domised, double blind trial of amoxicillin versus pla-
cebo for acute otitis media in children aged under 2
years. BMJ. 2000;320:350-354.
8. Dowell SF, Marcy SM, Phillips WR, Gerber MA,

Schwartz B. Principles of judicious use of antimicro-
bial agents for pediatric upper respiratory tract
infections. Pediatrics. 1998;101(suppl 1):163-165.
9. Whitney CG, Farley MM, Hadler J, et al. Increas-
ing prevalence of multidrug-resistant Streptococcus
pneumoniae in the United States. N Engl J Med. 2000;
343:1917-1924.
10. Louie JP, Bell LM. Appropriate use of antibiotics
for common infections in an era of increasing resistance.
Emerg Med Clin North Am. 2002;20:69-91.
11. McCormick DP, Chonmaitree T, Pittman C, et al.
Nonsevere acute otitis media: a clinical trial compar-
ing outcomes of watchful waiting versus immediate
antibiotic treatment. Pediatrics. 2005;115:1455-1465.
12. Little P, Gould C, Williamson I, Moore M, Warner
G, Dunleavey J. Pragmatic randomised controlled trial
of two prescribing strategies for childhood acute oti-
tis media. BMJ. 2001;322:336-342.
13. Subcommittee on Management of Acute Otitis
Media. Diagnosis and management of acute otitis
media. Pediatrics. 2004;113:1451-1465.
14. Burke P, Bain J, Robinson D, Dunleavey J. Acute
red ear in children: controlled trial of non-antibiotic
treatment in general practice. BMJ. 1991;303:558-562.
15. Zhang J, Yu K. What’s the relative risk? JAMA.
1998;280:1690-1691.
16. Marchetti F, Ronfani L, Nibali SC, Tamburlini G;
Italian Study Group on Acute Otitis Media. Delayed
prescription may reduce the use of antibiotics for acute
otitis media: a prospective observational study in pri-
mary care. Arch Pediatr Adolesc Med. 2005;159:679-
684.
17. Siegel RM, Kiely M, Bien JP, et al. Treatment of
otitis media with observation and a safety-net anti-
biotic prescription. Pediatrics. 2003;112:527-531.
18. Bertin L, Pons G, d’Athis P, et al. A randomized,
double-blind, multicentre controlled trial of ibupro-
fen versus acetaminophen and placebo for symp-
toms of acute otitis media in children. Fundam Clin
Pharmacol. 1996;10:387-392.
19. Hoberman A, Paradise JL, Reynolds EA, Urkin J.
Efficacy of Auralgan for treating ear pain in children
with acute otitis media. Arch Pediatr Adolesc Med.
1997;151:675-678.

20. Glasziou PP, Del Mar CB, Hayem M, Sanders SL.
Antibiotics for acute otitis media in children. Coch-
rane Database Syst Rev. 2000;(4):CD000219.
21. Hoberman A, Paradise JLM, Burch DJM, et al.
Equivalent efficacy and reduced occurrence of diarrhea
from a new formulation of amoxicillin/clavulanate
potassium (Augmentin) for treatment of acute otitis
media in children. Pediatr Infect Dis J. 1997;16:463-
470.
22. Dowell SF, Marcy SM, Phillips WR, Gerber MA,
Schwartz B. Otitis media—principles of judicious
use of antimicrobial agents. Pediatrics. 1998;
101(suppl 1):165-171.
23. Kozyrskyj AL, Hildes-Ripstein GE, Longstaffe SEA,
et al. Treatment of acute otitis media with a short-
ened course of antibiotics: a meta-analysis. JAMA.
1998;279:1736-1742.
24. Van Zuijlen DA, Schilder AG, Van Balen FA, Hoes
AW. National differences in incidence of acute mas-
toiditis: relationship to prescribing patterns of antibi-
otics for acute otitis media? Pediatr Infect Dis J. 2001;
20:140-144.
25. Finkelstein JA, Stille CJ, Rifas-Shiman SL, Gold-
mann D. Watchful waiting for acute otitis media: are
parents and physicians ready? Pediatrics. 2005;115:
1466-1473.
26. Little P, Gould C, Williamson I, Warner G, Gant-
ley M, Kinmonth AL. Reattendance and complica-
tions in a randomised trial of prescribing strategies
for sore throat: the medicalising effect of prescribing
antibiotics. BMJ. 1997;315:350-352.
27. Finkelstein JA, Davis RL, Dowell SF, et al. Reduc-
ing antibiotic use in children: a randomized trial in 12
practices. Pediatrics. 2001;108:1-7.
28. Dagan R, Leibovitz E, Cheletz G, Leiberman A,
Porat N. Antibiotic treatment in acute otitis media pro-
motes superinfection with resistant Streptococcus
pneumoniae carried before initiation of treatment.
J Infect Dis. 2001;183:880-886.
29. Heikkinen T, Saeed KA, McCormick DP, Baldwin
C, Reisner BS, Chonmaitree T. A single intramuscular
dose of ceftriaxone changes nasopharyngeal bacte-
rial flora in children with acute otitis media. Acta
Paediatr. 2000;89:1316-1321.

Author in the Room Teleconference

Join Dr Spiro, an author of this article, on Wednesday, October
18, 2006, from 2 to 3 PM EDT for “Author in the Room,” an in-
teractive teleconference aimed at closing the gap between knowl-
edge—what is published in this article—and action—how much
of this knowledge can be put into your actual practice. This tele-
conference, facilitated by clinical experts, should help readers an-
swer their questions and consider the implications of the article
for their practice.

Author in the Room is brought to you by JAMA and the
Institute for Healthcare Improvement. To register for “Author in
the Room,” please visit http://www.ihi.org/authorintheroom. You
can listen to past conferences or subscribe to the podcast at
http://jama.ama-assn.org/authorintheroom/authorindex.dtl.

WAIT-AND-SEE PRESCRIPTION FOR THE TREATMENT OF ACUTE OTITIS MEDIA

©2006 American Medical Association. All rights reserved. (Reprinted) JAMA, September 13, 2006—Vol 296, No. 10 1241

Downloaded From: https://jamanetwork.com/ on 05/22/2023


