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ACUTE RHINOSINUSITIS IS A

common disease associated
with significant morbidity,
lost time from work, and

treatment costs.1,2 Considering the
public health threat posed by increas-
ing antibiotic resistance,3 strong evi-
dence of symptom relief is needed to
justify prescribing of antibiotics for
this usually self-limiting disease.
Placebo-controlled clinical trials to
evaluate antibiotic treatment have had
conflicting results, likely due to differ-
ences in diagnostic criteria and out-
come assessment. Studies requiring
confirmatory tests such as sinus radi-
ography have tended to show treat-
ment benefit,4-7 but meta-analyses of
these studies have generally con-
cluded that clinical benefit with anti-
biotic treatment was small due to the
high rate of spontaneous improve-
ment (approximately 69%).8,9 Studies
using clinical diagnostic criteria tend
to show no or minimal treatment ben-
efit and higher spontaneous resolu-
tion (approximately 80%).10-13 Despite
the controversy regarding their clini-
cal benefit and concerns about resis-
tance, antibiotics for sinusitis account
for 1 in 5 antibiotic prescriptions for
adults in the United States.14,15

In 2001, an expert panel sponsored
by the US Centers for Disease Control
and Prevention developed evidence-

based guidelines for the evaluation and
treatment of adults with acute rhino-
sinusitis that recommended using clini-
cal criteria for diagnosis, reserving an-
tibiotic treatment for patients with
moderately severe or severe symp-
toms, and treating patients with the
most narrow-spectrum antibiotic ac-
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Context Evidence to support antibiotic treatment for acute rhinosinusitis is limited,
yet antibiotics are commonly used.

Objective To determine the incremental effect of amoxicillin treatment over symp-
tomatic treatments for adults with clinically diagnosed acute rhinosinusitis.

Design, Setting, and Participants A randomized, placebo-controlled trial of adults
with uncomplicated, acute rhinosinusitis were recruited from 10 community practices
in Missouri between November 1, 2006, and May 1, 2009.

Interventions Ten-day course of either amoxicillin (1500 mg/d) or placebo admin-
istered in 3 doses per day. All patients received a 5- to 7-day supply of symptomatic
treatments for pain, fever, cough, and nasal congestion to use as needed.

Main Outcome Measures The primary outcome was improvement in disease-
specific quality of life after 3 to 4 days of treatment assessed with the Sinonasal Out-
come Test-16 (minimally important difference of 0.5 units on a 0-3 scale). Secondary
outcomes included the patient’s retrospective assessment of change in sinus symp-
toms and functional status, recurrence or relapse, and satisfaction with and adverse
effects of treatment. Outcomes were assessed by telephone interview at days 3, 7,
10, and 28.

Results A total of 166 adults (36% male; 78% with white race) were randomized to
amoxicillin (n=85) or placebo (n=81); 92% concurrently used 1 or more sympto-
matic treatments (94% for amoxicillin group vs 90% for control group; P=.34). The
mean change in Sinonasal Outcome Test-16 scores was not significantly different be-
tween groups on day 3 (decrease of 0.59 in the amoxicillin group and 0.54 in the con-
trol group; mean difference between groups of 0.03 [95% CI, −0.12 to 0.19]) and on
day 10 (mean difference between groups of 0.01 [95% CI, −0.13 to 0.15]), but dif-
fered at day 7 favoring amoxicillin (mean difference between groups of 0.19 [95%
CI, 0.024 to 0.35]). There was no statistically significant difference in reported symp-
tom improvement at day 3 (37% for amoxicillin group vs 34% for control group; P=.67)
or at day 10 (78% vs 80%, respectively; P=.71), whereas at day 7 more participants
treated with amoxicillin reported symptom improvement (74% vs 56%, respectively;
P=.02). No between-group differences were found for any other secondary out-
comes. No serious adverse events occurred.

Conclusion Among patients with acute rhinosinusitis, a 10-day course of amoxicil-
lin compared with placebo did not reduce symptoms at day 3 of treatment.

Trial Registration clinicaltrials.gov Identifier: NCT00377403
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tive against Streptococcus pneumoniae
and Haemophilus influenzae.1

The goal of this study was to evalu-
ate these clinical guidelines in the com-
munity setting. Our objective was to de-
termine the incremental effect of
amoxicillin treatment over sympto-
matic treatments on disease-specific
quality of life in adults with clinically di-
agnosed acute bacterial rhinosinusitis.

METHODS
We conducted this randomized, pla-
cebo-controlled trial in 10 offices of pri-
mary care physicians in St Louis, Mis-
souri. The study protocol was approved
by the institutional review board at
Washington University and written in-
formed consent was obtained from each
participant.

Patient Eligibility and Enrollment

Adult patients aged 18 to 70 years who
met the Centers for Disease Control and
Prevention’s expert panel’s diagnostic
criteria for acute bacterial rhinosinu-
sitis1 were assessed, and if their symp-
toms were moderate, severe, or very se-
vere, they were deemed eligible to
participate. Diagnosis required his-
tory of maxillary pain or tenderness in
the face or teeth, purulent nasal secre-
tions, and rhinosinusitis symptoms for
7 days or more and 28 days or less that
were not improving or worsening, or
rhinosinusitis symptoms lasting for less
than 7 days that had significantly wors-
ened after initial improvement.

Patients were excluded if they had an
allergy to penicillin or amoxicillin, prior
antibiotic treatment within 4 weeks,
complications of sinusitis, a comorbid-
ity that may impair their immune re-
sponse, cystic fibrosis, required an an-
tibiotic for a concurrent condition, were
pregnant, or rated their symptoms as
very mild or mild.

Eligible patients attending study sites
when a research assistant was present
(during office hours Monday-Friday)
were invited to participate by their pri-
mary care physician. The research as-
sistant discussed participation require-
ments and completed the eligibility
assessment and the consent process.

Randomization
Randomization was performed in ad-
vance by the investigational pharma-
cist who did not participate in patient
enrollment or outcome assessment.
Using a blocked randomization scheme,
computer-generated random num-
bers were used to determine how the
2 study drugs were allocated to the con-
secutively numbered study treatment
packages. Randomization occurred
when the research assistant assigned the
treatment package.

Study participants received a 10-
day course of either amoxicillin at a
daily dose of 1500 mg administered in
3 doses per day (500 mg/dose) or pla-
cebo similar in appearance and taste and
dispensed in the same fashion. Unless
their primary care physician felt it was
contraindicated, all patients received a
5- to 7-day supply of the following
symptomatic treatments to be used as
needed: acetaminophen for pain or fe-
ver at a dose of 500 mg every 6 hours,
guaifenesin to thin secretions at a dose
of 600 mg every 12 hours, 10 mg/5 mL
of dextromethorphan hydrobromide
and 100 mg/5 mL of guaifenesin for
cough at a dose of 10 mL every 4 to 6
hours, pseudoephedrine-sustained ac-
tion for nasal congestion at a dose of
120 mg every 12 hours, and 0.65% sa-
line spray using 2 puffs per nostril as
needed.

Measurement

The primary outcome was the effect of
treatment on disease-specific quality of
life at day 3. We expected any benefit
of antibiotic treatment to be evident 48
to 72 hours after the treatment was be-
gun, which was day 3; day 10 was not
chosen as the primary outcome due to
the high rate of spontaneous resolu-
tion of this disease. The primary out-
come was measured using the modi-
fied Sinonasal Outcome Test-16
(SNOT-16), a validated and respon-
sive measure.16-18 Considering both se-
verity and frequency, the participant
scored how much each of 16 sinus-
related symptoms bothered them in
the past few days (0=no problem to
3=severe problem). For the SNOT-16

score, the mean score of all completed
items ranged from 0 to 3, with a mini-
mally important difference19 of 0.5 units
on this scale.18 The cohort of patients
in this trial were used to evaluate the
validity and responsiveness of this
measure.18

Participants used a 6-point scale (a
lot or a little worse or better, the same,
or no symptoms) to retrospectively as-
sess symptom change since enroll-
ment. Those reporting their symp-
toms as a lot better or absent (no
symptoms) were categorized as signifi-
cantly improved. Change in func-
tional status was assessed as days un-
able to perform usual activities and days
missed from work. Recurrent sinus in-
fection was defined as any patient who
at days 7 and 10 reported no symp-
toms, and at day 28 reported their
symptoms were unchanged or worse.
Relapse was defined as any patient who
at day 10 was significantly improved,
but on day 28 reported their symp-
toms were unchanged or worse.

Satisfaction with treatment, adverse
effects of treatment, treatment compli-
ance, and adequacy of blinding were as-
sessed at day 10. Participants rated their
level of agreement with the statement:
“The study medication that I received
for my sinus problem helped a lot”
(strongly agree, agree, neutral, dis-
agree, or strongly disagree). Re-
sponses of strongly agree and agree were
classified as satisfied with treatment.

Adverse effects of antibiotic treat-
ment were assessed using this open-
ended question: “Have you had any side
effects from the study medication?” fol-
lowed by specific questions about po-
tential adverse effects associated with
amoxicillin treatment. Treatment ad-
herence was assessed by self-report
(missed �3 doses of study drug), and
participants were asked to guess their
study group to assess blinding.

Data Collection

At study enrollment (day 0), each par-
ticipant completed a brief interview
with the research assistant to com-
plete the SNOT-16, and provided demo-
graphic and disease-related informa-
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tion. Demographic information
including race and ethnicity were pro-
vided by selecting from options in-
cluded in the baseline questionnaire.
The primary care physician com-
pleted a 1-page form documenting
symptoms and signs. The SNOT-16 was
repeated by telephone interview later
that day to standardize the mode of data
collection. The SNOT-16 score at the
office visit on day 0 was used for 4 par-
ticipants who missed the telephone in-
terview. Outcomes were assessed by
telephone interview at 3, 7, 10, and 28
days following treatment initiation. In-
terviews comprised a structured ques-
tionnaire and were conducted by
trained research assistants blinded to
group assignment.

Statistical Analysis

Using pilot data, we estimated that a
sample of 100 participants per treat-
ment group would provide 83% power
to detect a true difference of 0.25 in
SNOT-16 scores at day 3.

The analyses adhered to the inten-
tion-to-treat principle (all of the eli-
gible patients as randomized) and a
2-tailed P value of less than .05 indi-
cates statistical significance. Improve-
ment in the disease-specific quality of
life was assessed as the reduction in
SNOT-16 scores from day 0 to days 3,
7, and 10. We compared differences
across study groups using analysis of
variance, controlling for disease sever-
ity at baseline (with the day 0 SNOT-16
score). Reported P values were ad-
justed for this covariate. There were few
missing data, but we repeated the pri-
mary analyses, imputing the missing
SNOT-16 data 20 times. Because the
statistical significance pattern for these
additional analyses remained the same
as with the unimputed data, we report
the results of the unimputed data.

For the secondary analyses and to
compare treatment groups at baseline,
the means of continuous variables were
compared by analysis of variance. For
categorical data, either a �2 test or Fisher
exact test was used for comparison of
proportions. We used logistic regres-
sion to identify predictors of benefit

with antibiotic treatment, controlling
for study group. All statistical analy-
ses were performed using SAS version
9.12 (SAS Institute Inc).

RESULTS
Patients

Between November 1, 2006, and May
1, 2009, 244 adults were screened,
174 were eligible, and 166 were ran-
domized to amoxicillin (n=85) and
placebo (n=81) (FIGURE). Sociode-
mographic and disease characteris-
tics were similar in both groups
(TABLE 1 and TABLE 2). All reported
purulent nasal discharge and maxil-
lary pain or tenderness in the face or
teeth (94 bilateral, 56 unilateral, and
16 laterality unknown); 143 reported
rhinosinusitis symptoms (88%) for 7
days or more and 28 days or less that
were worsening (n = 105) or not
improving (n=38); and 23 reported

rhinosinusitis symptoms (14%) for
less than 7 days that significantly
worsened after initial improvement.

Symptoms most frequently recorded
by the clinician were facial congestion or
fullness (79%), facial pain or pressure
(70%), cough (60%), ear pain (58%),
postnasal discharge (55%), nasal ob-
struction (54%), and headache (54%).
Dental pain (10%), hyposmia or anos-
mia (7%), and halitosis (3%) were rare.
The frequency and scores for items on
the SNOT-16 are provided in TABLE 3.

Follow-up interviews were com-
pleted by 155 participants (93%) at day
3, 155 (93%) at day 7, 152 (92%) at day
10, and 159 (96%) at day 28, with no
difference by study group.

Treatment Use

Duration of use or self-reported adher-
ence did not differ between groups
(TABLE 4). In total, 23 participants

Figure. Recruitment and Flow of Study Participants in Trial

244 Patients assessed for eligibility

85 Randomized to receive amoxicillin
85 Received amoxicillin as randomized

81 Randomized to receive placebo
81 Received placebo as randomized

11 Discontinued intervention
4 Had improved symptoms
3 Had worsening symptoms
2 Did not improve
1 Adverse effects
1 Unknown reason

12 Discontinued intervention
4 Had worsening symptoms
6 Did not improve
2 Unknown reason

81 Assessed at day 3
80 Assessed at day 7
81 Assessed at day 10
82 Assessed at day 28

74 Assessed at day 3
75 Assessed at day 7
71 Assessed at day 10
77 Assessed at day 28

81 Included in primary analysis
4 Excluded from analysis (missing data)

74 Included in primary analysis
7 Excluded from analysis (missing data)

78 Excluded
70 Did not meet inclusion criteria and

had ≥1 exclusion criteria

8 Refused to participate

25 No nasal discharge
20 Symptom duration >28 d
16 No facial pain
15 Concurrent chronic illness
13 Prior antibiotic treatment
13 Symptoms mild or improving
6 Allergic to amoxicillin
5 Symptom duration <7 d
4 Prior sinus surgery
1 Pregnant

166 Randomized
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(14%) (11 in the amoxicillin group and
12 in the control group; P=.73) did not
complete the 10-day course of treat-
ment. Eight participants had stopped
by day 3, 13 by day 7, and 2 more by
day 10. Reasons for stopping treat-
ment were failure to improve (2 in the
amoxicillin group and 6 in the control
group), worsening symptoms (3 in the

amoxicillin group and 4 in the control
group), improved symptoms (4 in the
amoxicillin group), and adverse ef-
fects of treatment (1 in the amoxicil-
lin group). No reason was recorded for
3 participants (1 in the amoxicillin
group and 2 in the control group). Six-
teen were treated with another antimi-
crobial (5 in the amoxicillin group and

11 in the control group; P=.09) includ-
ing amoxicillin-clavulanate (n=11),
amoxicillin (n=4), and azithromycin
(n=1). The percentage of participants
who guessed their treatment assign-
ment correctly did not differ by study
group (36% in amoxicillin group and
37% in the control group; P=.20).

Concurrent use of symptomatic treat-
ments was common (92%; 95% CI,
88%-96%) and did not vary by study
group (TABLE 5). No new nasal ste-
roid use was reported.

Effectiveness of Treatment

Disease-Specific Quality of Life. The
mean change in SNOT-16 scores was
similar in both groups at day 3 (amoxi-
cillin group: 0.59 [95% CI, 0.47 to
0.71]; control group: 0.54 [95% CI, 0.41
to 0.67], P=.69; mean difference be-
tween groups, 0.03 [95% CI, −0.12 to
0.19]) and at day 10 (mean difference
between groups, 0.01 [95% CI, −0.13
to 0.15], but differed at day 7, favor-
ing amoxicillin (mean difference be-
tween groups of 0.19 [95% CI, 0.024
to 0.35]). Treatment outcomes are pre-
sented in Table 4.

Symptom Change. There were no
statistically significant differences in
reported symptom improvement at
day 3 (37% for amoxicillin group
vs 34% for control group; P=.67) or at
day 10 (78% for amoxicillin group
vs 80% for control group; P=.71). At
day 7, more participants treated
with amoxicillin reported symptom
improvement (74% for amoxicillin
group vs 56% for control group,
P = .02; number needed to treat = 6
[95% CI, 3-34]).

We repeated the analyses compar-
ing change in SNOT-16 score and symp-
tom improvement across study groups
for those who completed 10 days of
treatment with the study drug (per-
protocol analysis: n=143; 74 partici-
pants in the amoxicillin group and 69
in the control group), and those with
symptoms for 7 days or more and 28
days or less (n=143; 73 participants in
the amoxicillin group and 70 in the con-
trol group). Findings were consistent
with the primary analysis.

Table 1. Baseline Characteristics of 166 Study Participants With Clinically Diagnosed Acute
Sinusitis

No. (%) of Participantsa

P
Value

Amoxicillin Group
(n = 85)

Control Group
(n = 81)

Age, median (range), y 32 (18-69) 31 (18-66) .22

Male sex 31 (36) 29 (36) .93

Race
White 61 (72) 69 (85)

Black 17 (20) 9 (11) .11

Other 7 (8) 3 (4)

Ethnicity
Hispanic 4 (5) 1 (1) .37

Educational level
� High school 50 (59) 63 (78)

Bachelor’s degree 19 (22) 13 (16) .02

Postgraduate or professional degree 16 (19) 5 (6)

Health insurance
Employment-based 56 (66) 56 (69)

Government 9 (11) 6 (7)
.59

No insurance 5 (6) 2 (2)

Private 15 (18) 17 (21)

Lives alone 15 (18) 14 (17) .95

Family income/y, $
�10 000 5 (6) 4 (5)

10 000-24 999 11 (13) 5 (6)

25 000-49 999 13 (15) 15 (19)
.65

50 000-99 999 23 (27) 28 (35)

�100 000 20 (24) 16 (20)

Declined to answer 13 (15) 13 (16)

Age of child or children living at home, y
�18 33 (39) 24 (30) .21

�2 3 (4) 5 (6) .49

Child in day care 4 (5) 6 (7) .34

Medical history
Usual health excellent or very good 41 (48) 50 (62) .08

History of sinus disease 62 (73) 60 (74) .39

Allergic rhinitis 27 (32) 27 (33) .83

Nasal polyps 3 (4) 0 .25

History of allergy 14 (16) 14 (17) .89

Positive test to mold, dust, pollen,
or animal dander

34 (40) 35 (43) .67

Asthma 9 (11) 9 (11) .91

COPD 0 0 NA

Takes nasal steroids daily 7 (8) 4 (5) .39

Smoker 11 (13) 21 (26) .03
Abbreviations: COPD, chronic obstructive pulmonary disease; NA, data not calculable.
aUnless otherwise indicated.
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Other Secondary Outcomes. Days
missed from work or unable to per-
form usual activities, rates of relapse
and recurrence by 28 days, additional
health care use, and satisfaction with
treatment did not differ by study
group. The most common additional
services were telephone calls to the
physician (5% for amoxicillin group
and 10% for control group; P= .35)
and additional office visits (2% for
amoxicillin group and 4% for control
group; P = .66). Only 1 patient had
sinus radiography and another saw a
specialist (both in the amoxicillin
group).

Adverse Events. No serious ad-
verse events occurred. Study groups did
not differ in reporting adverse effects
from the study medication. The most
common adverse effects identified with
specific questioning were headache
(22% for amoxicillin group and 23% for
control group; P=.96) and excessive
tiredness (11% for amoxicillin group
and 21% for control group; P=.12). Few
patients indicated they had nausea
(7%), diarrhea (9%), abdominal pain
(5%), or vaginitis (6% of women), with
no differences by study group.

Prognostic Factors. The only symp-
tom that predicted benefit with antibi-
otic treatment at day 7 (self-reported

improvement) was nasal obstruction re-
corded by the physician. Among pa-
tients with nasal obstruction (n=83),

Table 3. Item Scores for the Sinonasal Outcome Test-16 Over Time

Symptom Present,
No. (%) Mean Sinonasal Outcome Test-16 (SNOT-16) Score

Day 0
(n = 166)

Day 10
(n = 152)

Day 0 Day 3 Day 7 Day 10

Amoxicillin
Group

Control
Group

Amoxicillin
Group

Control
Group

Amoxicillin
Group

Control
Group

Amoxicillin
Group

Control
Group

Need to blow nose 154 (93) 96 (63) 1.89 2.12 1.52 1.62 1.03 1.39 0.74 0.86

Sneezing 128 (77) 62 (41) 1.20 1.10 0.79 0.74 0.51 0.47 0.46 0.48

Runny nose 144 (87) 74 (49) 1.64 1.86 1.15 1.22 0.80 1.17 0.60 0.65

Cough 148 (89) 84 (55) 1.87 1.73 1.52 1.45 0.90 1.21 0.70 0.70

Postnasal discharge 153 (92) 84 (55) 2.05 1.85 1.49 1.49 1.15 1.16 0.70 0.75

Thick nasal discharge 154 (93) 71 (47) 1.91 1.95 1.31 1.32 0.88 1.05 0.57 0.66

Ear fullness 123 (74) 47 (31) 1.55 1.51 0.84 1.03 0.58 0.77 0.46 0.48

Headache 138 (83) 59 (39) 1.75 1.74 1.05 1.09 0.66 0.73 0.51 0.55

Facial pain or pressure 149 (90) 47 (31) 1.79 1.85 1.10 1.08 0.54 0.71 0.41 0.37

Wake up at night 136 (82) 40 (26) 1.73 1.63 0.94 0.92 0.54 0.63 0.41 0.24

Lack of a good night’s sleep 139 (84) 44 (29) 1.89 1.69 1.00 1.01 0.56 0.73 0.42 0.30

Wake up tired 144 (87) 59 (39) 1.93 1.84 1.12 1.27 0.63 0.83 0.49 0.52

Fatigue 154 (93) 56 (37) 1.93 1.90 1.25 1.24 0.59 0.89 0.49 0.51

Reduced productivity 143 (86) 35 (23) 1.59 1.68 1.02 1.03 0.35 0.60 0.27 0.28

Reduced concentration 133 (80) 36 (24) 1.45 1.47 0.93 0.78 0.34 0.51 0.30 0.28

Frustrated, restless,
or irritable

120 (72) 35 (23) 1.27 1.31 0.86 0.89 0.40 0.55 0.22 0.30

SNOT-16 score 1.71 1.70 1.12 1.14 0.65 0.84 0.48 0.49

Table 2. Baseline Sinus Symptoms

No. (%) of Participantsa

P
Value

Amoxicillin Group
(n = 85)

Control Group
(n = 81)

Sinus symptoms
SNOT-16 scoreb

Mean (SD) 1.71 (0.53) 1.70 (0.51) .88

Median (IQR) 1.75 (1.31-2.12) 1.62 (1.38-2.06)

Symptom severity
Moderate 41 (48) 39 (48)

Severe 37 (44) 34 (42) .93

Very severe 7 (8) 8 (10)

Duration of symptoms, d
Mean (SD) 11.2 (5.7) 11.1 (5.8) .87

Median (IQR) 10.0 (7.0-14.0) 10.0 (7.0-14.0)

Period missed from work
before visit, d

Mean (SD) 1.1 (2.0) 1.7 (4.1) .23

Median (IQR) 0 (0 to 2.0) 0 (0 to 2.0)

Period unable to do usual nonwork
activities before visit, d

Mean (SD) 3.2 (3.6) 3.3 (3.8) .88

Median (IQR) 2.0 (0-5.0) 2.0 (0-5.0)

Used symptomatic treatment
before visit

82 (96) 74 (91) .17

Received flu shot this winter 23 (27) 26 (32) .48
Abbreviations: IQR, interquartile range (25th-75th percentile); SNOT-16, Sinonasal Outcome Test-16.
aUnless otherwise indicated.
bMean of the 16 sinusitis symptoms (0=no symptoms, 3=symptoms are a large problem).
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the odds of improvement by day 7 with
antibiotic treatment vs no treatment was
4.59 (95% CI, 1.16-18.12), with no ben-
efit in the group without obstruction.
Smoking, duration of symptoms, prior
sinus infection, asthma, allergic rhini-
tis, severity of symptoms (by report and
baseline SNOT-16 score), and lateral-
ity of disease were not associated with
having benefit with antibiotic treat-
ment.

COMMENT
Our findings support recommenda-
tions to avoid routine antibiotic treat-
ment for patients with uncomplicated
acute rhinosinusitis.15,20 All study par-
ticipants met the recommended clini-
cal criteria for acute rhinosinusitis1 and
are representative of patients for whom
antibiotics might be prescribed. To our
knowledge, this is the first trial of an-
tibiotic treatment for acute rhinosinu-
sitis to assess improvement in disease-
specific quality of life as the primary
outcome, an outcome that is impor-
tant to patients. The SNOT-16 instru-
ment was developed using established
psychometric methods, including pa-
tient input, and assesses functional limi-
tations, physical problems, and emo-
tional consequences of rhinosinusitis;
it is valid and responsive to change in
patients with acute and chronic sinus-
itis.16,18 In both study groups, disease-
specific quality of life and sinus symp-
toms improved over time, with no
significant difference at 10 days for
these outcomes or functional status, dis-
ease relapse or recurrence, satisfac-
tion with care, or treatment adverse ef-
fects. Symptoms more frequently
identified as bothersome by study par-
ticipants (including nasal symptoms
and cough) were likely to persist for at
least 10 days.

Some studies have reported more
rapid resolution of rhinosinusitis symp-
toms for adults treated with antibiot-
ics,5,11,21 whereas others found no dif-
ference.6,12 In this study, retrospective
assessment of change in sinus symp-
toms suggested that antibiotic treat-
ment may provide more rapid resolu-
tion of symptoms for some patients by

Table 5. Reported Concurrent Use of Symptomatic Treatment Medications

Participants, % (95% CI)

P
Valuea

Medication Use,
Median (IQR), db

Amoxicillin Group
(n = 85)

Control Group
(n = 81)

Any concurrent ancillary
medication use

94 (89-99) 90 (84-97) .34 NA

Types of medication taken
Pseudoephedrine-

sustained actionc
72 (62-81) 73 (63-83) .88 4 (2-6)

Guaifenesind 69 (60-81) 68 (58-78) .83 4 (2-7)

Acetominophene 60 (50-70) 60 (50-71) .95 4 (2-6)

0.65% Saline sprayf 49 (39-60) 53 (42-64) .64 3 (2-6)

Dextromethorphan
hydrobromide with
guaifenesing

51 (40-61) 49 (38-60) .88 3 (2-5)

Abbreviations: IQR, interquartile range (25th-75th percentile); NA, data not applicable.
aRefers to the comparison between the 2 treatment groups.
bNo differences were found for duration of use for each symptomatic treatment by study group.
cDose: 120 mg every 12 hours.
dDose: 600 mg taken orally every 12 hours to thin secretions (over-the-counter medication).
eDose: 500 mg every 6 hours for pain and/or fever.
fDose: 2 puffs per nostril as needed.
gDose: 10 mL every 4 to 6 hours for cough (10 mg/5 mL of dextromethorphan hydrobromide and 100 mg/5 mL of guai-

fenesin).

Table 4. Treatment Use, Outcomes, and Adverse Effects

Amoxicillin Group
(n = 85)

Control Group
(n = 81)

P
Valuea

Treatment Use
Treatment duration, d

Mean (SD) 6.89 (4.55) 6.47 (4.75) .56

Median (IQR) 10 (0-10) 10 (0-10)

Adherent with 10-d treatment
dosing regimen (self-report),
No./total (%)

55/81 (68) 51/71 (72) .58

Treatment Outcomes
Change in SNOT-16 scores from day 0,

mean (95% CI)b
Day 3 0.59 (0.47-0.71) 0.54 (0.41-0.67) .69

Day 7 1.06 (0.93-1.20) 0.86 (0.71-1.02) .02

Day 10 1.23 (1.08-1.37) 1.20 (1.07-1.32) .85

Self-reported significant improvement
in symptoms since day 0,
% (95% CI)

Day 3 37 (27-48) 34 (23-45) .67

Day 7 74 (64-83) 56 (45-67) .02

Day 10 78 (69-87) 80 (71-90) .71

Period missed from work,
mean (95% CI), d

0.55 (0.28-0.82) 0.55 (0.22-0.87) .99

Period unable to do usual
nonwork activities, mean
(95% CI), d

1.15 (0.76-1.54) 1.67 (1.08-2.26) .14

Relapse rate, % (95% CI) 9 (3-16) 6 (1-11) .57

Recurrence rate, % (95% CI) 6 (1-11) 2 (0-6) .44

Satisfaction with treatment,
% (95% CI)

53 (42-64) 41 (29-52) .13

Treatment Adverse Effects
Reported any adverse effects,

% (95% CI)
16 (8-24) 14 (6-22) .74

Responded “yes” to �1 specific
symptom question, % (95% CI)

48 (37-59) 52 (39-62) .75

Abbreviations: IQR, interquartile range (25th-75th percentiles); SNOT-16, Sinonasal Outcome Test-16.
aRefers to the comparison between the 2 treatment groups.
bMean of the 16 sinusitis symptoms (0=no symptoms, 3=symptoms are a large problem).
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day 7. However, when improvement
was assessed as the difference in
SNOT-16 scores, the statistically sig-
nificant benefit at day 7 was too small
to represent any clinically important
change. Inaccurate recollection of the
baseline condition may explain the
larger effect size observed with retro-
spective rather than serial mea-
sures.11,22,23

Clinical criteria used to diagnose
acute rhinosinusitis in this community-
based clinical trial are likely more rig-
orous than those routinely used in prac-
tice,1 yet they failed to identify those for
whom 10 days of treatment with amoxi-
cillin provided any significant clinical
benefit. It is unlikely that this finding
was due to an inadequate dose of
amoxicillin because the prevalence of
amoxicillin-resistant S pneumoniae in
our community at the time of the study
was low,24 and there is no evidence that
any other antibiotic is superior to
amoxicillin.9,13 It is also unlikely that
our findings are due to inadequate
power. Our post hoc power calcula-
tion showed 89% power to detect a be-
tween-group difference of at least 0.3
in the 3-, 7-, and 10-day change in
SNOT-16 scores, much smaller than the
0.5 minimally important difference rep-
resenting a clinically significant ef-
fect.18,19,25,26 The triple-blind design, high
treatment adherence, and the high level
of patient retention across both study
groups strengthen the validity of our
findings.

Limitations of this study should be
noted. It is possible that not all pa-
tients included in the study sample had
acute rhinosinusitis because absent any
accurate, acceptable objective tests to
guide management, current guide-
lines recommend clinical criteria for di-
agnosis of bacterial infection.1,2,15 Nev-
ertheless, the study population is
representative of patients for whom an-
tibiotics are prescribed. The wording of
the SNOT-16 instrument may make it
difficult to ascertain the exact timing
of significant differences between the
study groups because participants were
asked to evaluate their symptoms over
the past few days. However, because the

period of reference is the same for ev-
ery interview, between-group compari-
sons at the time point when the instru-
ment was administered is valid.
Concurrent use of symptomatic treat-
ments (although common) was simi-
lar in both groups and unlikely to bias
study findings.

There is now a considerable body of
evidence from clinical trials con-
ducted in the primary care setting that
antibiotics provide little if any benefit
for patients with clinically diagnosed
acute rhinosinusitis.11,12,21 Yet, antibi-
otic treatment for upper respiratory
tract infections is often both expected
by patients and prescribed by physi-
cians.14,27 Indeed, patients’ expecta-
tion that antibiotic treatment is needed
to resolve sinus symptoms may ex-
plain their reluctance to participate in
this randomized trial in which antibi-
otic treatment was not assured, but data
are not available to confirm this. The
National Institute for Health and Clini-
cal Excellence guidelines in the United
Kingdom, and more recent guidelines
in the United States, suggest watchful
waiting as an alternative approach to the
management of patients for whom re-
assessment is possible; this approach
delays and may preclude antibiotic
treatment while providing sympto-
matic treatments and an explanation of
the natural history of the disease.15,20 De-
layed antibiotic prescriptions, a strat-
egy more commonly used in Europe
than in the United States,27 was effec-
tive in a study from the Netherlands.28

Analgesics are recommended, but ad-
ditional therapies to provide symp-
tom relief and a feasible alternative to
antibiotic treatment are needed. Intra-
nasal steroids have not proved to be as
widely effective as first hoped but may
reduce symptoms for some patients
with mild disease.12,29,30 Promising al-
ternative treatments such as nasal irri-
gation31 need further investigation.

In conclusion, evidence from this
study suggests that treatment with
amoxicillin for 10 days offers little clini-
cal benefit for most patients with clini-
cally diagnosed uncomplicated acute
rhinosinusitis. It is important to note

that patients with symptoms indica-
tive of serious complications were ex-
cluded from this trial and likely need
a different management strategy.

Author Contributions: Dr Garbutt had full access to
all of 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: Garbutt, Spitznagel,
Piccirillo.
Acquisition of data: Garbutt, Banister.
Analysis and interpretation of data: Garbutt, Spitznagel,
Piccirillo.
Drafting of the manuscript: Garbutt, Spitznagel.
Critical revision of manuscript for important intel-
lectual content: Garbutt, Banister, Spitznagel,
Piccirillo.
Statistical analysis: Spitznagel.
Obtaining funding: Garbutt, Spitznagel.
Administrative, technical, or material support:
Banister.
Study supervision: Garbutt, Banister.
Conflict of Interest Disclosures: The authors have com-
pleted and submitted the ICMJE Form for Disclosure
of Potential Conflicts of Interest. Dr Piccirillo re-
ported that he has received financial compensation for
expert testimony and review of medical records re-
lated to litigation surrounding delay in diagnosis for
cancer from Carey Perkins LLP and surrounding com-
plications of sleep apnea from Attorney Duncan E.
Ragsdale; has grants pending with the National Insti-
tutes of Health, the Department of Defense, and the
Federal Emergency Management Agency; has re-
ceived honoraria from Emory University and New York
University for invited speaker positions for grand
rounds; has received royalties for the Sinonasal Out-
come Test; and is chair of data and safety monitoring
boards for Apnex Medical and the National Institutes
of Health, National Institute on Deafness and Other
Communication Disorders. No other author reported
disclosures.
Funding/Support: This study was funded by grant U01-
AI064655-01A1 from the National Institute of Al-
lergy and Infectious Diseases.
Role of the Sponsor: The National Institute of Allergy
and Infectious Diseases did not have a role in the de-
sign and conduct of the study; in the collection, man-
agement, analysis, or interpretation of the data; or in
the preparation, review, or approval of the manu-
script.
Online-Only Material: The Author Video Interview
is available at http://www.jama.com.
Additional Contributions: We thank all of the
patients who participated in this study; the physi-
cians, nurses, and staff at Associated Internists Inc,
Baker Medical Group, Bi-State Medical Consultants
Inc, Esse Health (Richmond Heights), Family Care
Health Centers, and the Habif Health and Wellness
Center at Washington University in St Louis; Susan
Colbert-Threats, MD; C. Scott Molden, MD;
Wanda Terrell, MD; and Willowbrook Medical Cen-
ter who referred patients to the study; members of
the data and safety monitoring board (Walton
Sumner, MD, Thomas Bailey, MD, Fuad Baroody,
MD, and Nan Lin, PhD); and Farukh M. Khambaty,
PhD, at the Division of Microbiology and Infectious
Diseases at the National Institute of Allergy and
Infectious Diseases for programmatic support. None
of the persons listed received compensation for
their contributions.

REFERENCES

1. Hickner JM, Bartlett JG, Besser RE, Gonzales R,
Hoffman JR, Sande MA; American Academy of Fam-
ily Physicians; American College of Physicians-

AMOXICILLIN FOR ACUTE RHINOSINUSITIS

©2012 American Medical Association. All rights reserved. JAMA, February 15, 2012—Vol 307, No. 7 691



American Society of Internal Mediciine; Centers for
Disease Control; Infectious Diseases Society of America.
Principles of appropriate antibiotic use for acute rhino-
sinusitis in adults: background. Ann Intern Med. 2001;
134(6):498-505.
2. Agency for Healthcare Research and Quality. Di-
agnosis and treatment of community-acquired acute
bacterial rhinosinusitis: AHCPR evidence report 1998.
http://www.ahrq.gov/clinic/tp/sinustp.htm. Acces-
sibility verified January 13, 2012.
3. Hughes JM. Preserving the lifesaving power of an-
timicrobial agents. JAMA. 2011;305(10):1027-1028.
4. Axelsson A, Chidekel N, Grebelius N, Jensen C. Treat-
ment of acute maxillary sinusitis: a comparison of four
different methods. Acta Otolaryngol. 1970;70
(1):71-76.
5. Lindbaek M, Hjortdahl P, Johnsen UL. Randomised,
double blind, placebo controlled trial of penicillin V and
amoxycillin intreatmentofacutesinus infections inadults.
BMJ. 1996;313(7053):325-329.
6. van Buchem FL, Knottnerus JA, Schrijnemaekers VJ,
Peeters MF. Primary-care-based randomised placebo-
controlled trial of antibiotic treatment in acute maxillary
sinusitis. Lancet. 1997;349(9053):683-687.
7. Wald ER, Chiponis D, Ledesma-Medina J. Com-
parative effectiveness of amoxicillin and amoxicillin-
clavulanate potassium in acute paranasal sinus infec-
tions in children: a double-blind, placebo-controlled
trial. Pediatrics. 1986;77(6):795-800.
8. Falagas ME, Giannopoulou KP, Vardakas KZ,
Dimopoulos G, Karageorgopoulos DE. Comparison of
antibiotics with placebo for treatment of acute sinus-
itis: a meta-analysis of randomised controlled trials.
Lancet Infect Dis. 2008;8(9):543-552.
9. de Ferranti SD, Ioannidis JP, Lau J, Anninger WV,
Barza M. Are amoxycillin and folate inhibitors
as effective as other antibiotics for acute sinusitis? a
meta-analysis. BMJ. 1998;317(7159):632-637.
10. Garbutt JM, Goldstein M, Gellman E, Shannon
W, Littenberg B. A randomized, placebo-controlled trial
of antimicrobial treatment for children with clinically
diagnosed acute sinusitis. Pediatrics. 2001;107
(4):619-625.

11. Merenstein D, Whittaker C, Chadwell T, Wegner
B, D’Amico F. Are antibiotics beneficial for patients with
sinusitis complaints? a randomized double-blind clini-
cal trial. J Fam Pract. 2005;54(2):144-151.
12. Williamson IG, Rumsby K, Benge S, et al. Anti-
biotics and topical nasal steroid for treatment of acute
maxillary sinusitis: a randomized controlled trial. JAMA.
2007;298(21):2487-2496.
13. Ahovuo-Saloranta A, Borisenko OV, Kovanen N,
et al. Antibiotics for acute maxillary sinusitis. Coch-
rane Database Syst Rev. 2008;(2):CD000243.
14. Gill JM, Fleischut P, Haas S, Pellini B, Crawford
A, Nash DB. Use of antibiotics for adult upper respi-
ratory infections in outpatient settings: a national am-
bulatory network study. Fam Med. 2006;38(5):
349-354.
15. Rosenfeld RM, Andes D, Bhattacharyya N, et al.
Clinical practice guideline: adult sinusitis. Otolaryn-
gol Head Neck Surg. 2007;137(3)(suppl):S1-
S31.
16. Anderson ER, Murphy MP, Weymuller EA Jr. Clini-
metric evaluation of the Sinonasal Outcome Test-16:
Student Research Award 1998. Otolaryngol Head Neck
Surg. 1999;121(6):702-707.
17. Piccirillo JF, Merritt MG Jr, Richards ML. Psycho-
metric and clinimetric validity of the 20-Item Sino-
Nasal Outcome Test (SNOT-20). Otolaryngol Head
Neck Surg. 2002;126(1):41-47.
18. Garbutt J, Spitznagel E, Piccirillo J. Use of the modi-
fied SNOT-16 in primary care patients with clinically
diagnosed acute rhinosinusitis. Arch Otolaryngol Head
Neck Surg. 2011;137(8):792-797.
19. Juniper EF, Guyatt GH, Willan A, Griffith LE. De-
termining a minimal important change in a disease-
specific quality of life questionnaire. J Clin Epidemiol.
1994;47(1):81-87.
20. Tan T, Little P, Stokes T; Guideline Development
Group. Antibiotic prescribing for self limiting respira-
tory tract infections in primary care: summary of NICE
guidance. BMJ. 2008;337:a437.
21. Stalman W, van Essen GA, van der Graaf Y, de
Melker RA. The end of antibiotic treatment in adults
with acute sinusitis-like complaints in general prac-

tice? a placebo-controlled double-blind randomized
doxycycline trial. Br J Gen Pract. 1997;47(425):
794-799.
22. Fischer D, Stewart AL, Bloch DA, Lorig K, Laurent
D, Holman H. Capturing the patient’s view of change
as a clinical outcome measure. JAMA. 1999;282
(12):1157-1162.
23. Aseltine RH Jr, Carlson KJ, Fowler FJ Jr, Barry MJ.
Comparing prospective and retrospective measures of
treatment outcomes. Med Care. 1995;33(4)(suppl):
AS67-AS76.
24. Garbutt J, Rosenbloom I, Wu J, Storch GA. Em-
piric first-line antibiotic treatment of acute otitis
in the era of the heptavalent pneumococcal
conjugate vaccine. Pediatrics. 2006;117(6):e1087-
e1094.
25. Guyatt GH, Juniper EF, Walter SD, Griffith LE,
Goldstein RS. Interpreting treatment effects in ran-
domised trials. BMJ. 1998;316(7132):690-693.
26. Juniper EF. Quality of life questionnaires: does sta-
tistically significant=clinically important? J Allergy Clin
Immunol. 1998;102(1):16-17.
27. Martin CL, Njike VY, Katz DL. Back-up antibiotic
prescriptions could reduce unnecessary antibiotic use
in rhinosinusitis. J Clin Epidemiol. 2004;57(4):
429-434.
28. Cals JW, Schot MJ, de Jong SA, Dinant GJ,
Hopstaken RM. Point-of-care C-reactive protein test-
ing and antibiotic prescribing for respiratory tract in-
fections: a randomized controlled trial. Ann Fam Med.
2010;8(2):124-133.
29. Zalmanovici A, Yaphe J. Steroids for acute sinusitis.
Cochrane Database Syst Rev. 2007;(2):CD005149.
30. Dolor RJ, Witsell DL, Hellkamp AS, Williams JW Jr,
Califf RM, Simel DL; Ceftin and Flonase for Sinusitis
(CAFFS) Investigators. Comparison of cefuroxime
with or without intranasal fluticasone for the
treatment of rhinosinusitis: the CAFFS Trial: a ran-
domized controlled trial. JAMA. 2001;286(24):
3097-3105.
31. Kassel JC, King D, Spurling GK. Saline nasal irri-
gation for acute upper respiratory tract infections.
Cochrane Database Syst Rev. 2010;(3):CD006821.

AMOXICILLIN FOR ACUTE RHINOSINUSITIS

692 JAMA, February 15, 2012—Vol 307, No. 7 ©2012 American Medical Association. All rights reserved.


