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Are antibiotics beneficial for patients 
with sinusitis complaints? 
A randomized double-blind clinical trial
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Abstract
Background Sinusitis is the fifth most common
reason for patients to visit primary care physicians,
yet clinical outcomes relevant to patients are 
seldom studied.

Objective To determine whether patients 
with purulent rhinitis, “sinusitis-type symptoms,”
improved with antibiotics. Second, to examine 
a clinical prediction rule to provide preliminary 
validation data.

Methods Prospective clinical trial, with double-
blinded placebo controlled randomization. The 
setting was a suburb of Washington, DC, from 
Oct 1, 2001, to March 31, 2003. All participants
were 18 years or older, presenting to a family 
practice clinic with a complaint of sinusitis and 
with pus in the nasal cavity, facial pressure, or
nasal discharge lasting longer than 7 days.
The main outcome measures were resolution of 
symptoms within a 14-day follow-up period and 
the time to improvement (days).

Results After exclusion criteria, 135 patients
were randomized to either placebo (n=68) or 
amoxicillin (n=67) for 10 days. Intention-to-treat
analyses showed that 32 (48%) of the amoxicillin
group vs 25 (37%) of the placebo group (P=.26)
showed complete improvement by the end of the 
2-week follow-up period (relative risk=1.3; 95%
confidence interval [CI], 0.87–1.94]). Although the
rates of improvement were not statistically 
significantly different at the end of 2 weeks, the
amoxicillin group improved significantly earlier, in
the course of treatment, a median of 8 vs 12 days,
than did the placebo group (P=.039).

Dan Merenstein is RWJ Clinical Scholar at Johns Hopkins
University. Frank D’Amico is Chair of Mathematics and
Statistics at Duquesne University and Director of Research at
St. Margaret’s Hospital at the University of Pittsburgh Medical
Center. Carl Whitaker is a family practice intern at the
University of Utah. Brian Wegner and Tonya Chadwell are in
private practice. None of the authors report any conflict of
interests. Corresponding author: Dan Merenstein, MD, Robert
Wood Johnson Clinical Scholar, The Johns Hopkins Hospital,
600 North Wolfe St., Carnegie 291, Baltimore, MD 21287-
6220. E-mail: dmerenstein@jhu.edu. 

Practice recommendations

■ If the goal of treating sinusitis with 
antibiotics is to cure purulent nasal 
discharge, we are likely over-treating;
as our study showed, after 2 weeks 
most patients in the treatment and 
placebo groups still had nasal 
symptoms (A).

■ Persons with higher scores on the clinical
prediction rule for sinusitis are no more 
likely to improve with antibiotic treatment
than are those with lower scores (A).

■ Among those who did improve on 
antibiotics, a subgroup that could not be
clinically characterized improved at a much
quicker rate than the others. Until further
clinical trials can describe this favorable clin-
ical profile, routine prescribing of anti-biotics
for sinusitis should be avoided (A).



A R E  A N T I B I O T I C S  B E N E F I C I A L  F O R  PA T I E N T S  W I T H  S I N U S I T I S  C O M P L A I N T S ?

FEBRUARY 2005 / VOL 54, NO 2 · The Journal of Family Practice 145

Conclusion For most patients with sinusitis-type
complaints, no improvement was seen with anti-
biotics over placebo. For those who did improve,
data suggested there is a subgroup of patients who
may benefit from antibiotics.

I
t is estimated that adults have 2 to 3 colds
a year, of which just 0.5% to 2% are com-
plicated by bacterial sinusitis. However, pri-

mary care physicians treat over half of these
colds with antibiotics.1 Sinusitis is the fifth most
common diagnosis for which antibiotics are pre-
scribed in the outpatient setting, with more than
$6 billion spent annually in the United States 
on prescription and over-the-counter medica-
tions.1–3 Can we know with greater certainty
when antibiotics are indicated for sinusitis?

A meta-analysis of randomized controlled
studies has shown that the likelihood of bacter-
ial sinusitis is increased (sensitivity 76%, speci-
ficity 79%) and antibiotics are helpful when a
patient exhibits at least 3 of 4 cardinal clinical
features: 1) purulent nasal discharge predomi-
nating on one side; 2) local facial pain predomi-
nating on one side; 3) purulent nasal discharge
on both sides; and 4) pus in the nasal cavity.2

Although use of these criteria is encouraged,
they are based on studies that recruited patients
from subspecialty clinics and measured disease-
oriented outcomes such as findings on sinus
radiographs, CT scans, and sinus puncture with
culture.4–12 Most cases of sinusitis, however, are
treated in primary care settings where measur-
ing such outcomes is impractical.

Given the lack of epidemiologic evidence as
to which patients would benefit from treatment
of sinusitis, primary care physicians face the
dilemma of deciding during office encounters
which patients should receive antibiotics and
which have a viral infection for which sympto-
matic treatment is indicated.13

Our goal was to study the type of patient for
whom this dilemma arises and to use clinical
improvement as our primary outcome. We ran-
domly assigned patients presenting with sinusi-

tis complaints to receive amoxicillin or placebo,
and compared the rates of improvement, time to
improvement, and patient’s self-rating of sick-
ness at the end of 2 weeks. We also tested the
clinical prediction rule to see if participants
with 3 or 4 signs and symptoms had different
clinical outcomes than the others.

■ METHODS
Setting
We conducted a randomized double-blind clini-
cal trial of amoxicillin vs placebo. All patients
were recruited from a suburban primary care
office. Two physicians and one nurse practition-
er enrolled and treated all patients over an 18-
month period (Oct 1, 2001 to March 31, 2003).
The clinicians involved in the study were trained
to identify purulent discharge in the nasal cavi-
ty. Institutional Review Board approval was
obtained from Georgetown University prior to
the study. Written informed consent was
obtained from all participating patients.

Patients
Patients were eligible to participate if they were
18 years or older; had at least 1 cardinal feature
described by the clinical prediction rule: 1)
purulent nasal discharge predominating on one
side, 2) local facial pain predominating on one
side, 3) purulent nasal discharge on both sides,
or 4) pus in the nasal cavity; and had symptoms
for at least 7 days. Patients were excluded if
their histories included antibiotic treatment
within the past month, allergy to penicillin,
sinus surgery, compromised immunity, pneumonia,
or streptococcal pharyngitis.

Randomization
Permuted block randomization stratified for the 3
participating clinicians was used to determine
treatment assignment. Patients were given an
envelope containing 40 capsules, either a placebo
medicine taken twice daily for 10 days or 1000
mg of amoxicillin (500 mg pills) taken twice daily
for 10 days. The envelopes were opaque, and
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each had 40 identical-appearing pills (to ensure
allocation concealment). The participating clini-
cians were naive to the treatment assignments.

Assessment of outcomes
Trained personnel, masked to treatment assign-
ment, conducted follow-up telephone interviews
on days 3, 7, and 14 following patients’ visits
for sinusitis, to assess clinical improvement.
Twelve follow-up questions were asked.

Sample size
The primary outcome used to determine sample
size was dichotomous—either “improved” or
“not improved” by the end of 2 weeks. Thus,
patients were asked, “what day were you entire-
ly improved.” The sample sizes obtained per
group (67 for amoxicillin and 68 for placebo)
provided 80% power for detecting a change of
25% in rates of improvement.

Statistical analysis
Basic descriptive statistics were used to
describe the groups. Baseline characteristics
were compared between the 2 groups using 
chi-square test and Fisher’s exact test for cate-
gorical variables. For continuous variables, the
Student’s t-test was used; the Wilcoxon Rank
Sum test was used for ordinal or skewed vari-
ables. Similar statistical tests were used to
compare baseline characteristics between the
providers and also at the conclusion of the study
between the responders for each group.

For the outcome variables, we hypothesized
no difference between the groups either in the
rates of improvement, times to improvement, or
in patients’ self-rating of sickness. The actual
proportions improving between the 2 groups
were compared using the chi-square test.
Relative risk estimates and 95% confidence

intervals were calculated to provide measures
of risk and precision. Multiple logistic regres-
sion was used to compare the rates of improve-
ment adjusting for the number of signs or symp-
toms classified as either 1, 2, or 3–4, obtained
from the clinical prediction rule (Table 1).

The Kaplan-Meier method was used to con-
struct the curves showing the time until patient
improvement for each treatment group. The
Wilcoxon test was then used to test the statisti-
cal significance in these curves (Figure). Cox’s
Proportional Hazards regression was used to
test for differences in the time to improvement
between the groups adjusting for the number of
signs or symptoms.

Additionally, a univariate repeated measures
analysis of variance model was constructed to
compare the 10-point Likert scale scores for the
question, “How sick do you feel today?” In this
model, the number of signs and symptoms was
entered as a covariate in the analysis. Orthogonal
contrasts were used as post-hoc tests to compare
the difference between the groups within each
time point (Table 2). 

For the subgroup of patients who improved,
analysis of covariance was used to compare the
mean number of days to improvement between
the groups. In this case the number of signs and
symptoms was used as the covariate (Table 3).
The Kaplan-Meier method and the Wilcoxon
test were used to compare the cumulative 
rates of improvement (Figure). Unadjusted 
P-values are reported.

Primary analyses were performed using the
intention-to-treat principle. All statistical analyses
were performed using JMP Software (Product of
SAS Institute Inc, Cary, NC). Statistical significance
was set at 0.05 and exact P-values are reported.

■ RESULTS
During the 18-month enrollment period, the 3
providers recorded all patients aged >18 years
who had at least 1 cardinal feature described by
the clinical prediction rule and had symptoms
for a minimum of 7 days. Thus, initially 308

Our findings are consistent with 
others in which the overall benefit 
of antibiotics is minimal or nonexistent



patients were approached for enrollment; 173
patients did not qualify after the exclusion cri-
teria were applied, leaving 135 patients for ran-
domization. Sixty-seven received amoxicillin
and 68 received placebo. For 11 patients in the
amoxicillin arm and 8 in the placebo arm, only
baseline data were collected. These patients
were then considered as lost to follow-up and
were counted as “not improved” in the intention-
to-treat analysis.

There were no significant differences (P >.05)
in baseline characteristics of the treatment
groups (Table 1). Additionally, there were no sig-
nificant differences in the baseline characteristics
between the providers (data not shown).

In the amoxicillin group 32 (48%) had com-
pletely improved compared with 25 (37%) in the
placebo group (P=.26) after 2 weeks (relative
risk of treatment failure=1.3; 95% CI,
0.87–1.94). However, individuals in the amoxi-
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A
Baseline characteristics for amoxicillin and placebo groups

Placebo Amoxicillin
Characteristic (n=68) (n=67)

Purulent nasal discharge predominating on 1 side (%) 28 (41) 33 (49)

Local facial pain predominating on 1 side (%) 25 (37) 28 (42)

Purulent nasal discharge on both sides (%) 45 (66) 49 (73)

Pus in the nasal cavity assessed by provider (%) 20 (29) 23 (34)

Number of symptoms (%)
1 34 (50) 29 (43)
2 17 (25) 11 (17)
3–4 17 (25) 27 (40)

Female (%) 49 (73) 44 (66)

Tobacco use (%) 6 (9) 2 (3)

Over-the-counter medicines used for sinusitis (%) 55 (89) 58 (91)

Age mean (SD) 32.6 (9.5) 35.1 (10.1)

Length of symptoms prior to enrollment in mean days (SD) 11.7 (6.3) 10.7 (5.0)

Temperature in Fahrenheit mean (SD) 97.9 (.8) 97.9 (1.0)

Self-rating of health* mean (SD) 3.1 (2.6) 3.1 (2.4) 

Self-rating of severity of cough* mean (SD) 5.8 (2.5) 5.1 (2.7)

Self-rating of how sick patient feels at enrollment* mean (SD) 6.3 (1.9) 6.2 (2.0)

Self-rating of severity of headache* mean (SD) 5.3 (3.1) 5.6 (2.8)

Percentages not always equal to 100%, due to missing data. All P <.05
*Represents Likert scale from 1 to 10; 1 being perfect to 10 being absolute worst case.

TA B L E  1
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cillin group did improve significantly earlier, as
the Kaplan-Meier curve demonstrates (Figure).
The first person in the amoxicillin group
improved on day 3, compared with day 7 in the
placebo group. This earlier improvement contin-
ued throughout the study (P=.039).

Subgroup analysis of the 57 who demonstrat-
ed complete recovery shows the amoxicillin
group improved earlier as does the Kaplan-
Meier curves in the Figure. In the amoxicillin
group, the median day to any improvement was
day 8 compared with day 12 for the placebo

group (P=.005), while the mean day to improve-
ment for the amoxicillin group was 8.1 days vs
10.7 days for placebo group.

When patients were asked “How sick do you
feel today,” the average Likert scores decreased
from 6. 1 (day 0) to 2.3 (day 14), and 6.3 (day 0)
to 2.8 (day 14), in the amoxicillin and placebo
groups, respectively. At each time point, there
were no significant clinical or statistical differ-
ences between the 2 groups in how they rated
their improvement (Table 2). Furthermore,
examining only those who reported total

A
Comparison of mean Likert scores by group 

across follow-up time points

Question asked at each time point: “On a scale of 1 to 10, How sick do you feel today?”*

Amoxicillin Placebo
Time† (n=67) (n=68) P value

Day 0 (SD) 6.10  (2.0) 6.30  (1.9) NS

Day 3 (SD) 4.33  (1.8) 4.73  (1.9) NS

Day 7 (SD) 3.15  (2.1) 3.30  (2.0) NS

Day 14 (SD) 2.30  (1.9) 2.80  (2.5) NS

Likert score of 1 represents “perfect health” to 10 representing “worst condition.”
* Statistical tests—Orthogonal contrasts.
† Data shown represent mean and standard deviation (SD).

TA B L E  2

A
Mean number of days to improvement by group and number 

of signs and symptoms (at baseline) for patients who improved

Amoxicillin Placebo 
Number of signs and symptoms (n=32) (n=25)

(1) Mean (n, SD) 7.8 days (16, 3.7) 11.0 days (10, 2.6)

(2) Mean (n, SD) 7.8 days (5, 3.7) 10.3 days (6, 3.2)

(3–4) Mean (n, SD) 8.6 days (11, 3.6) 10.6 days (9, 3.0)

Signs and symptoms are: purulent (yellow, thick) nasal discharge predominating on 1 side, local facial pain predominating 
on 1 side, purulent nasal discharge on both sides, and pus in the nasal cavity. 
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improvement within 14 days showed no differ-
ences among groups.

No statistically significant differences were
observed between the treatment groups that
entailed the clinical prediction rule. However, in
the patients who were improved at 14 days, the
average number of days to improvement was
consistently between 2 to 2.5 days shorter in
the amoxicillin group compared with placebo
(Table 3).

Side effects
No patients dropped out of the study due to
adverse side effects (Table 4). There were no
serious or unexpected side effects, with the
majority related to gastrointestinal problems,
such as diarrhea and abdominal pain.

■ DISCUSSION
With respect to the patient-oriented outcome of
clinical improvement, amoxicillin provided no
significant benefit over placebo in the treatment
of patients presenting with sinusitis complaints.
On average our patients who had symptoms for
11 days prior to enrollment and are typical of
patients that are often recommended for treat-
ment with antibiotics.14,15

Our findings are consistent with others in
which the overall benefit of antibiotics was min-
imal or nonexistent.16–18 But among individuals
who did improve, those who received amoxicillin
improved much earlier, both clinically and statis-
tically. Unfortunately we were not able to speci-
fy those who are likely to improve. Clearly, fur-
ther patient-oriented outcome studies are need-
ed to help primary care physicians decide which
patients may benefit from antibiotic treatment.

Antibiotics have not been shown to prevent
the sequelae of acute sinusitis. One of the major
difficulties in treating sinusitis is the lack of
agreement about which outcomes are
desired.19,20 Nearly 66% of patients diagnosed
with sinusitis will get better without treatment,
though nearly two thirds of patients will contin-
ue to have such symptoms as cough and nasal

discharge for up to 3 weeks.21,22 Thus, we believe
that to give antibiotics only to individuals who
would truly benefit from them, policy makers,
primary care physicians, and patients need to
reassess clinically what constitutes sinusitis,
and what outcomes are most desired. If the goal
is to cure purulent nasal discharge, we are like-
ly over-treating with antibiotics; as our study
showed, after 2 weeks most patients in both
groups still had nasal symptoms.

Our pilot of the clinical prediction rule failed
to predict a proper response to antibiotics or the
time to improvement. Although our numbers
were not large, no trend was observed towards
improvement in individuals with a higher score
on the clinical prediction rule.

Our study has some important limitations.
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A
Frequency of reported 
side effects by group

Amoxicillin Placebo
Adverse effects (n=57) (n=59)

Total number of 13 7
patients with any 
side effects

Diarrhea 4 1

Nausea 4 5

Emesis 1 0

Abdominal pain 2 1

Rash 2 0

Hot flashes 0 1

Jittery 0 1

Dizziness 3 0

Dry mouth 1 0

Vaginal infection 2 0

Multiple events per patient are possible.
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Interestingly we found different results when we
used the dichotomous outcome of totally
improved versus the 10-point Likert scale. A pri-
ori we decided our primary outcome was the
dichotomous improvement, but which measure is
more important and should be used is open to
varying interpretations. Additionally, our study
office unexpectedly closed and thus we could not
recruit the number of patients we initially had
planned. This limited our power to find differ-
ences between groups based on the number of
cardinal clinical features. We encountered non-
compliance with follow-up, as expected with the
study design. We also arbitrarily stopped follow-
up at 14 days, and cases that had not entirely
improved were considered clinical failures in all
but the Likert scale analysis. It is possible our
results may have differed if we had continued to
follow patients at 21 or 28 days, or if we had con-
ducted the study at more than one office.

Methodologically, we conducted a rigorous
study and showed that patients diagnosed with
clinical sinusitis fared no better with amoxicillin
or placebo, when measuring the patient-oriented

outcome of complete improvement. But a sub-
group of patients who were given antibiotics did
improve at a much quicker rate. The difficulty is
in clinically identifying this group and treating
them with antibiotics. Conversely, using antibi-
otics in patients unnecessarily would only cause
potential individual and societal harm.  More
clinically oriented studies need to be conducted
to address this issue and elucidate what signs
and symptoms these patients exhibit, to help
clarify who should be treated with antibiotics.
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Kaplan-Meier curve for improvement—
amoxicillin (n=67) vs placebo (n=68)*
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Commentary
A Commentary on this article, 

“Acute sinusitis, antibiotics, 
and the Holy Grail” by John Hickner, 
MD, MSc, follows on pages 152–153.


