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ALTHOUGH USE OF INHALED

intranasal corticosteroid
therapy with antibiotics has
not been rigorously studied

in the treatment of sinus disease, this
combination is often prescribed for pa-
tients with chronic, persistent sinus-
itis. The relative safety of intranasal cor-
ticosteroids makes their use appealing
for treatment of sinusitis. Intranasal cor-
ticosteroids have proven efficacy in con-
trolling the symptoms of allergy and
postnasal drip by reducing inflamma-
tion and mucosal edema of the nasal
turbinates and sinus ostia.1 In theory,
by decreasing the inflammatory re-
sponse and reducing mucosal swell-
ing, these agents should promote drain-
age and increase aeration of the sinuses,
hasten the elimination of the infec-
tious organisms, and decrease the fre-
quency and severity of recurrences.1

Investigations of whether intrana-
sal corticosteroids promote resolution
of symptoms and prevent recurrences
of sinusitis have yielded conflicting re-
sults.2-7 Previous studies, involving
small cohorts of patients with chronic

bacterial sinusitis and/or nasal polyp-
osis, showed a trend toward improve-
ment in patients who received nasal cor-
ticosteroids, but were underpowered to
show an effect on clinical outcome.
Overall, none of the previous studies
unequivocally proved the efficacy or
justified the routine use of nasal corti-
costeroids in sinusitis. To assess the role
of these agents for the effective man-
agement of rhinosinusitis, the Ameri-

can Academy of Allergy, Asthma, and
Immunology and the American Acad-
emy of Otolaryngology–Head and Neck
Surgery Foundation have recom-
mended additional studies comparing
antibiotic with and without nasal cor-
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Context It is not known whether intranasal corticosteroids are beneficial to treat acute
rhinosinusitis in patients with a history of chronic or recurrent sinus symptoms.

Objective To assess whether the addition of an intranasal corticosteroid to antibi-
otic therapy affects the speed and rate of recovery of such patients with acute rhino-
sinusitis.

Design, Setting, and Patients A double-blind, randomized, placebo-controlled
multicenter trial of 95 patients (median age, 39 years) with a history of recurrent si-
nusitis or chronic rhinitis and evidence of acute infection by sinus radiograph or nasal
endoscopy, which was conducted from October 1998 through April 2000 at 22 sites
(12 primary care and 10 otolaryngology).

Intervention Two puffs (total dose, 200 µg) of fluticasone propionate (n=47) or
placebo nasal spray (n=48) in each nostril once daily for 21 days; all received 2 puffs
of xylometazoline hydrochloride in each nostril twice daily for 3 days and 250 mg of
cefuroxime axetil twice daily for 10 days.

Main Outcome Measure Time to clinical success (patient reported cured or much
improved) during telephone follow-up at 10, 21, and 56 days.

Results A total of 88 patients (93%) completed follow-up. Patients recorded their
symptoms, work assessment, and compliance during the 3-week treatment phase. Pa-
tients receiving fluticasone achieved a significantly higher rate of clinical success than
patients receiving placebo (93.5% vs 73.9%; P=.009). Patients treated with flutica-
sone improved significantly more rapidly (median of 6.0 days to clinical success) vs
patients in the placebo group (median of 9.5 days; P=.01).

Conclusions The addition of fluticasone to xylometazoline and antimicrobial therapy
with cefuroxime improves clinical success rates and accelerates recovery of patients
with a history of chronic rhinitis or recurrent sinusitis who present for treatment of
acute rhinosinusitis.
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ticosteroid treatment for patients with
either chronic or recurrent symp-
toms.8

We assessed the effectiveness of flu-
ticasone propionate nasal spray in com-
bination with cefuroxime axetil in acute
rhinosinusitis in a diverse population
of patients. Fluticasone nasal spray is
a once-a-day intranasal corticosteroid
indicated for the management of sea-
sonal and perennial allergic rhinitis and
perennial nonallergenic rhinitis. It is a
potent topical glucocorticoid with
2-fold greater affinity for the glucocor-
ticoid receptor than beclomethasone
and a 3-fold greater affinity than budes-
onide.9 A favorable efficacy and safety
profile for fluticasone aqueous nasal
spray in rhinitis has been demon-
strated in prospective, double-blind,
placebo-controlled, parallel-group stud-
ies.10,11 Cefuroxime has been shown to
be effective in the treatment of acute
bacterial sinusitis.12 We examined
whether the addition of fluticasone to
cefuroxime could affect the speed and
rate of recovery in patients with rhino-
sinusitis. To better understand patient
perceptions of this combination treat-
ment, we also measured factors affect-
ing quality of life (eg, number of tele-
phone calls to the clinic, days missed
from work, and adverse events).

METHODS
The Ceftin and Flonase for Sinusitis
(CAFFS) trial was a double-blind, ran-
domized, placebo-controlled study de-
signed to determine the effectiveness of
a 10-day course of cefuroxime com-
bined with a 3-day treatment with xy-
lometazoline, with or without a 21-
day course of intranasal fluticasone in
patients with acute rhinosinusitis. The
institutional review board for each par-
ticipating site approved the study. All
patients gave written informed con-
sent.

Patients and Setting
Patients 18 years or older presenting
with acute sinonasal symptoms and a
history of previously diagnosed recur-
rent or chronic sinusitis that necessi-
tated antibiotic therapy were eligible for

enrollment. Subjects were enrolled be-
tween October 1998 and April 2000
from 22 sites (12 primary care and 10
otolaryngology). Study sites were cho-
sen from 3 research networks: the Sur-
geons’ Outcomes Research Coopera-
tive in Otolaryngology, the Duke
Primary Care Research Consortium,
and the Primary Care Network. Eigh-
teen of the 22 sites (82%) were com-
munity-based primary care or otolar-
yngology clinics. The other sites
consisted of 2 academic and 2 Veter-
ans Affairs clinics. This sample was as-
sembled to be representative of the type
of patients seen in general practice. We
believed that patients from either re-
current or chronic sinusitis groups were
optimal candidates for randomization
to a 3-week course of nasal corticoste-
roids, with subsequent measurement of
disease response over the 8-week fol-
low-up period.

All patients were required to have evi-
dence of sinus infection on either plain
film sinus radiograph (Waters view) or
nasal endoscopy. Criteria for acute si-
nusitis on the Waters view consisted of
an air-fluid level, mucosal thickening,
or opacification of a maxillary si-
nus.13-15 All radiographs were inter-
preted by a local radiologist or otolar-
yngologist. The endoscopic criterion for
sinusitis was purulent drainage from the
middle meatus or sinus ostium.

To increase the probability of iden-
tifying patients with sinusitis, we
screened patients for the major symp-
tom criteria for acute rhinosinusitis de-
veloped by the Task Force on Rhino-
sinusitis of the American Academy of
Otolaryngology–Head and Neck Sur-
gery (AAO-HNS).16 These criteria in-
cluded headache, facial pain and pres-
sure, nasal congestion, thick, colored
nasal discharge, and olfactory distur-
bance. Patients with 2 or more of these
5 symptoms were eligible for enroll-
ment. Patients were excluded for any
of the following conditions: previous si-
nus surgery, sinus lavage within the past
7 days, nasal polyposis, recurrent mod-
erate epistaxis, chronic bacterial sinus-
itis with failure of antimicrobial therapy,
intranasal corticosteroid use within the

past 14 days, chronic use of corticoste-
roids or immunosuppressive agents, im-
munocompromised state, or allergy to
cephalosporins or penicillins. Patients
with no home telephone were also ex-
cluded. Antibiotic use in the past 7 days
was not permitted; antimicrobials with
a longer half-life (ie, cefpodoxime and
all fluoroquinolones) could not have
been administered within the past 21
days. Pregnant and nursing women
were excluded; women of childbear-
ing potential were required to have a
negative serum pregnancy test result
prior to enrollment and to use an ef-
fective form of birth control during the
trial and follow-up period.

Randomization
A permuted block randomization
scheme, stratified by site and with a
block size of 4, was used to ensure even
treatment allocation and was gener-
ated using SAS version 6.12 (SAS In-
stitute, Cary, NC). Site personnel were
blinded to block size and given study
kits to administer sequentially. Sub-
jects, investigators, and research coor-
dinators were unaware of the assigned
treatment. To assess the effectiveness
of blinding, we asked patients whether
they thought they received flutica-
sone or placebo nasal spray at the 21-
day telephone follow-up.

Treatment
Patients were randomly assigned to 2
puffs (total dose, 200 µg) of either flu-
ticasone propionate (Flonase, Glaxo-
SmithKline) or placebo nasal spray,
taken once a day in each nostril for 21
days. All patients received cefuroxime
axetil (Ceftin, GlaxoSmithKline) 250 mg
twice daily for 10 days, as well as 2 puffs
of xylometazoline hydrochloride per
nostril twice daily for 3 days, 10 min-
utes before using the study nasal spray.
Patients received booklets containing
specific instructions for use of intrana-
sal fluticasone or placebo nasal spray. Pa-
tients were also given a standardized
form to assess compliance with medi-
cations. Oral decongestants, antihista-
mines, and mucolytics were not permit-
ted; patients taking any of these agents
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prior to enrollment were asked to dis-
continue them during the study. Corti-
costeroids (oral or parenteral) and im-
munosuppressive medications were not
permitted. However, patients were al-
lowed to continue immunotherapy for
allergies, orally inhaled corticoste-
roids, and analgesics, including nonste-
roidal anti-inflammatory agents, dur-
ing the trial. Sinus lavage or sinus surgery
was discouraged during the first 3 weeks
of the trial to reduce the number of
cointerventions performed during the
medication phase of the study.

Assessments
Demographic variables collected at
baseline included age, ethnicity, sex,
employment status, history of recent
upper respiratory tract infection, his-
tory of allergy, history of asthma, to-
bacco use, other significant comorbidi-
ties, and prestudy medications (eg,
decongestants, intranasal or systemic
corticosteroids, mucolytics, analge-
sics, anti-inflammatory agents, and an-
tihistamines).

Clinical variables included the pres-
ence or absence of nasal discharge,
cough, colored nasal discharge, facial
pain, maxillary toothache, fever, and
symptom duration. All patients under-
went physical examination, including
palpation of the sinuses and assess-
ment for nasal edema, erythema, or dis-
charge.

Measurements
Patients recorded their daily symptom
status, work attendance, and work per-
formance in a standardized diary, which
was also used to assess compliance dur-
ing the 3-week treatment phase. Pa-
tients were asked to rate their overall
sinus symptoms on a numeric scale,
with 0 representing no sinus symp-
toms and 10 representing the worst pos-
sible sinus symptoms. Employed pa-
tients were asked to record whether
they were able to attend work and the
number of hours missed, if applicable.
Also, they were asked to estimate their
level of job performance while work-
ing with sinusitis on a scale of 0% to
100%, with 0% representing total in-

ability to perform usual work and 100%
representing full ability to perform
usual work. To improve compliance,
patients were asked to mark a re-
minder box stating that they took the
medications according to schedule.

At baseline, 10, 21, and 56 days, si-
nusitis quality of life was measured by
using the Sinonasal Outcome Test-20
(SNOT-20).17 This 20-item, patient-
based questionnaire that was adapted
from the Rhinosinusitis Outcome Mea-
sure-3118 measures health status and
health-related quality of life for pa-
tients with rhinosinusitis. A measure of
each patient’s general quality of life was
obtained at baseline and at day 21 by
using the acute version of the Short
Form-12 (SF-12) survey, in which pa-
tients rate their quality of life within the
past week.19

Telephone follow-up at 10, 21, and 56
days after enrollment was obtained to en-
sure collection of primary end point data,
work attendance and performance, ad-
ditional visits, adverse events, and re-
currences. Patients rated their sinus
symptoms on a 6-point Likert scale:
cured, much improved, somewhat im-
proved, no change, somewhat worse,
and much worse. If symptoms were
cured or much improved, patients were
then asked to refer to their diary to find
and report the date that they noted the
change. Patients were asked to rate their
overall sinus symptoms on a numeric
scale as described above. They were
asked to report the number of tele-
phone calls, if any, to the physician’s of-
fice for adverse effects or treatment prob-
lems. Investigators were not required to
determine which of the 3 study medi-
cations administered was responsible for
the adverse effect. Based on the infor-
mation in the patient diary, a self-
report of the number of hours or days
missed from work because of sinusitis
was also recorded. Recurrence was de-
fined as a flare of symptoms requiring
additional visits and/or therapy. Pa-
tients were asked if they had had a re-
cent clinic visit or whether they had re-
quired any additional medication,
diagnostic tests, or surgical procedures
for treatment of sinusitis since the last

follow-up call. All patient records were
reviewed for verification of any events
that occurred during follow-up. Pa-
tient diaries and records were reviewed
without knowledge of treatment assign-
ment.

To ensure consistency of the proto-
col across all clinical settings, the study
sites were given written, standardized in-
structions for conducting the study and
collecting data, as well as a standard-
ized script for conducting telephone in-
terviews. Although we did not formally
test the interrater reliability of the tele-
phone interview, an analysis compar-
ing the patient diary sinus symptom re-
sponses at days 10 and 21 with the
telephone follow-up responses on the
same days shows high correlation (Pear-
son correlation coefficient, 0.88 at day
10 and 0.96 at day 21). Therefore, the
agreement between patient-recorded and
interviewer-obtained symptoms is very
high, suggesting a consistent and reli-
able approach to interviewer-obtained
data across sites. One clinical research as-
sociate at the Duke Clinical Research In-
stitute performed in-house monitoring
of all the study data (ie, reviewing case
report forms and screening logs, gener-
ating queries). Enrollment faxes, study
reminders, and updates were sent to sites
on a regular basis. The research associ-
ate also called all sites twice each month
to assess site performance and ensure
consistency of the study protocol.

Data Analysis
Data were analyzed on the intention-
to-treat principle. Patients who discon-
tinued the treatment medication were
asked to continue with the follow-up
assessments. Continuous variables were
analyzed with the Wilcoxon rank sum
test. Categorical variables were ana-
lyzed by using likelihood ratio �2 tests.
A Cochran-Mantel-Haenszel test was
used for ordinal responses. An � level
of .05 determined significance.

The primary outcome was the pro-
portion of patients in each treatment
arm who experienced clinical success
at 10, 21, or 56 days, based on tele-
phone follow-up. We established a
priori that patient reports of cured or
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much improved represented clinical
successes. The time from enrollment to
a status of clinical success was com-
pared between the 2 treatment groups
by use of a log-rank test.

A Cox proportional hazards regres-
sion model was used to examine the re-
lationship of baseline variables (treat-
ment, practice type, age, number of
comorbidities, sex, race, recent upper
respiratory tract infection, and history
of allergies) to time to clinical suc-
cess. Tests of the proportional hazards
assumption were made using interac-
tions between each variable and time;
all tests were nonsignificant, indicat-
ing the assumption was met for each
variable. These conclusions were fur-
ther supported by examination of
Kaplan-Meier method plots. The lin-
earity of the relationship between nu-
meric variables (age, number of comor-
bidities) and the log hazard ratio was
assessed using restricted cubic splines
and goodness-of-fit tests; both relation-

ships were linear. There were no pre-
specified interactions of interest and no
time-dependent covariates (few pa-
tients had a procedure, the only rel-
evant postrandomization variable).
Thus, the final model included the 8
variables listed above with no addi-
tional terms.

Secondary outcomes included differ-
ences over time in the sinusitis and gen-
eral health quality of life scores from
the SNOT-20 and SF-12 surveys. Each
element of the SNOT-20 was scored as
follows: 0, no problem; 1, mild or slight
problem; 2, moderate problem; and 3,
severe problem. The mean of scores for
the 20 elements is the SNOT-20 score.17

The mental and physical component
scores of the SF-12 were calculated by
using the algorithm provided by the
Medical Outcomes Trust.19

All statistical analyses were per-
formed by using SAS version 6.12. No
interim analyses were planned or per-
formed during the course of the study.

Patients with missing data were in-
cluded in the analyses to the extent that
they remained evaluable. No missing
data were imputed.

Sample size estimates were obtained
using nQuery Advisor 3.0 (Statistical So-
lutions Ltd, Cork, Ireland). Calcula-
tions were based on a log-rank test of
time to clinical success and assumed 20%
difference in clinical success rates, 95%
clinical success rate in the active treat-
ment arm, and constant hazard ratio. To
achieve 80% power with �= .05, we
needed to enroll 54 patients in each treat-
ment group. Enrollment was stopped at
the end of the respiratory season dur-
ing the trial’s second year of recruit-
ment because there was limited fund-
ing to replace the study medication that
was due to expire before the third res-
piratory season. At the time enrollment
ended, 95 patients had been randomly
assigned to treatment.

RESULTS
Patient Enrollment
and Characteristics

Enrollment took place from October
1998 through April 2000. Twenty-two
sites actively screened patients (12 pri-
mary care, 10 otolaryngology); 19 of
these 22 sites (11 primary care, 8 oto-
laryngology) randomly assigned at least
1 patient to treatment. Of the 465 poten-
tial subjects screened for this study, 111
(24%) patients were eligible for the trial
and 95 (20% of total screened) were ran-
domly assigned to treatment. The 354
ineligible patients were excluded for the
following reasons: 147 did not meet
symptom screening criteria, 69 were
without previous history of recurrent
sinusitis or persistent sinonasal symp-
toms, 65 were treated recently with anti-
biotics, 35 had negative radiographs or
nasal endoscopy, 15 were treated
recently with intranasal corticoste-
roids, 11 were allergic to cephalospor-
ins or penicillin, 5 had a history of pre-
vious sinus surgery, 3 had recurrent
moderate epistaxis, 2 had nasal polyp-
osis,1wasallergic tocorticosteroids, and
1 enrolled in another study (FIGURE 1).
Of the 95 randomized patients, 47
received fluticasone and 48 received pla-

Figure 1. Participant Flow Diagram

354 Not Eligible
147 Did Not Meet Symptom Screening Criteria
69 Did Not Have Recurrent Sinusitis or Persistent

Sinonasal Symptoms
65 Recently Took Antibiotics
35 Had Negative Radiograph or Endoscopy
15 Recently Took Intranasal Corticosteroid
11 Allergic to Cephalosporins or Penicillin
5 Had Previous Sinus Surgery
7 Other∗

46 Included in Primary Analysis46 Included in Primary Analysis

465 Patients Screened

111 Eligible

95 Randomized

15 Patients Refused
1 Clinician Refused

44 Completed 21-d Treatment With Study Drug
44 Completed Telephone Follow-up
36 Completed Patient Diary

45 Completed 21-d Treatment With Study Drug
44 Completed Telephone Follow-up
32 Completed Patient Diary

3 Discontinued Study Drug
1 On Day 10 due to Rash
1 On Day 7 for Unknown Reasons
1 Lost to Follow-up

3 Discontinued Study Drug
2 On Day 10 (1 Switched to Different Antibiotic)
1 Chose to Withdraw After Day 8

47 Received Fluticasone 48 Received Placebo

*Other reasons for exclusion included 3 with recurrent epistaxis; 2, nasal polyposis; 1, allergy to corticoste-
roids; and 1, enrolled in another study.
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cebo nasal spray. More than half the sub-
jects (n=51) were enrolled from pri-
mary care, with equal proportions of
patients from primary care and otolar-
yngologypractices ineachtreatmentarm
(TABLE 1). Confirmation of the diagno-
sis of acute rhinosinusitis was estab-
lished by nasal endoscopy (n = 37
patients), sinus radiograph (n=56), or
by sinus radiograph plus nasal endos-
copy (n=2). A majority of patients com-
pleted the study medications (94% over-
all,withnodifferencebetweentreatment
groups; Figure 1). Telephone fol-
low-up was complete for 88 patients
(93%). Sixty-seven patients (71%) com-
pleted diaries. The study drug was dis-
continued in 6 patients (3 patients per
group): 1 developed a rash, 1 was pre-
scribed amoxicillin-clavulanate, 2 chose
not to continue, and 2 discontinued for
unknown reasons; 4 of the 6 patients
continuedwith telephone follow-upand
2 submitted completed diaries.

Table 1 shows the baseline demo-
graphics and medical history for pa-
tients enrolled into the study. Overall,
there were no statistical differences be-
tween groups. Baseline sinus symp-
tom score, sinusitis quality of life
(SNOT-20), and general quality of life
(SF-12) scores were similar between
treatment groups (TABLE 2).

Assessment of Blinding
Among patients randomly assigned to
treatment with fluticasone nasal spray,
17 (36%) believed they had received
placebo, whereas 22 (47%) believed
they had received fluticasone, and 8
(17%) did not answer the question
about perceived treatment. Of the 48
patients randomly assigned to treat-
ment with placebo nasal spray, 13
(27%) correctly guessed their treat-
ment, 25 (52%) believed they had re-
ceived active treatment, and 10 (21%)
did not answer the question.

Primary Outcome
Time to clinical success was derived
from responses to the telephone sur-
vey. FIGURE 2 depicts the Kaplan-
Meier method curve reflecting the time
to clinical success for each treatment

group. A higher proportion of pa-
tients achieved clinical success in the
fluticasone group compared with the
placebo group (93.5% vs 73.9%,
P=.009). There was a statistically sig-
nificant difference in time to clinical
success favoring the addition of fluti-
casone (P=.01). The treatment effect
was consistent across sites with differ-
ent numbers of patients enrolled (P=.21
for global test of site size � treatment
interaction). TABLE 3 demonstrates the
relative and absolute effect of therapy
over time in terms of the treatment ben-
efit. By the end of follow-up, the rela-
tive benefit increase was 26.5% with an
absolute benefit increase of 19.6% (95%

confidence interval [CI], 5.3%-
33.9%); hence, the number needed to
treat with fluticasone to gain 1 addi-
tional cure is 6 patients (95% CI,
3-19).20 For all patients, the median
number of days to clinical success was
6.0 in those treated with fluticasone and
9.5 in the patients using placebo nasal
spray.

A Cox proportional hazards regres-
sion model incorporating treatment
group, practice type, age, number of co-
morbidities, sex, race, recent upper res-
piratory tract infection, and history of
allergies resulted in the treatment group
category as the only significant predic-
tor of time to clinical success (P=.03,

Table 1. Baseline Characteristics of 2 Treatment Arms*

Characteristics
Fluticasone

(n = 47)
Placebo
(n = 48) P Value

Demographics, No. (%)
Age, y (median, interquartile range) 38 (30-49) 41 (35-55) .15
Race

White 43 (91) 41 (85)
African American 3 (6) 6 (13) .59
Other 1 (2) 1 (2)

Female sex 31 (66) 34 (71) .61
Employment status

Employed 36 (76) 39 (81)
Unemployed 3 (6) 2 (4)
Retired 3 (6) 5 (10)

.17
Full-time student 4 (9) 0
Disabled 1 (2) 1 (2)
Other 0 1 (2)

History
Recent URI 10 (21) 8 (17) .57
Allergy to pollen/hay fever 18 (39) 21 (44) .65
Cigarette smoking

Current 10 (21) 5 (10)
Former 16 (34) 16 (33) .30
Never 21 (45) 27 (56)

Other comorbidities
Asthma 6 (13) 5 (10) .72
Diabetes 3 (7) 0 NA
Depression 5 (11) 6 (13) .78
Coronary artery disease 0 1 (2) NA

Current medications
Decongestants 15 (32) 13 (27) .61
Mucolytics 3 (6) 2 (4) .63
Analgesics 11 (23) 7 (15) .27
Anti-inflammatories 4 (9) 6 (13) .53
Antihistamines 11 (23) 11 (23) .96

Site type
Otolaryngology 21 (45) 23 (48)

.75
Primary care 26 (55) 25 (52)

*URI indicates upper respiratory tract infection; NA, not applicable due to small numbers. Because of rounding, per-
centages may not all total 100.
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Wald �2 test) and hazard ratio of 1.7
(95% CI, 1.1-2.7). Patients in the flu-
ticasone group had a 1.7-times greater
likelihood of being cured than did those
in the placebo group at any given point.

Secondary Outcomes
Sinusitis symptoms scores (0 to 10) pri-
marily improved from baseline to day
10 for both treatment groups. The me-
dian score (interquartile range) of pa-
tients who received fluticasone de-
creased from 7 (5-8) to 3 (2-4) at 10
days, 2 (0-4) at 21 days, and 1 (0-4) at

56 days; patients in the placebo group
improved from 7 (6-8) to 3 (2-6) at 10
days, 2 (0-5) at 21 days, and 2 (1-4) at
56 days. Differences in improvement
between treatment groups were not sig-
nificant (P=.44, Wilcoxon rank sum
test area under the curve).

Sinusitis-related quality of life, as de-
termined by SNOT-20 scores, im-
proved equally over time for both treat-
ment groups (Table 2). There was
greater improvement on the physical
component score of the SF-12 survey
(PCS-12) than on the mental compo-
nent score (MCS-12); however, no sig-
nificant differences were seen be-
tween groups.

Patients treated with fluticasone had
a higher subjective level of work per-
formance that was significantly differ-
ent on day 21 (median, 100% [inter-
quartile range, 90%-100%] vs 90%
placebo [interquartile range, 60%-
100%]; P=.009) (FIGURE 3). No sig-
nificant differences in work perfor-
mance were seen at day 10 (fluticasone,
100 [interquartile range, 80-100]; pla-
cebo, 90 [interquartile range, 80-
100]; P=.12). Although more patients
treated with fluticasone missed at least
1 hour of work (16 vs 9 patients, re-
spectively; P=.10), the difference be-
tween groups with respect to the total
number of hours missed from work was
not significant (11 vs 13 hours, respec-
tively; P=.40).

A total of 29 recurrences (11 flutica-
sone vs 18 placebo) occurred in 20 pa-
tients. Fewer recurrences occurred in
patients treated with fluticasone (n=7)
than in those treated with placebo
(n=13) (P=.06). The median time to
first recurrence was 3 days sooner in the
placebo group, 22 days (interquartile
range, 21-24) vs 25 days (interquar-
tile range, 13-43) in the fluticasone
group. A higher number of the placebo-
treated patients were given additional
antibiotics (n=10 for placebo vs n=5
for fluticasone) and open-label intra-
nasal corticosteroids (n=7 for placebo
vs n=1 for fluticasone).

All adverse events reported are shown
in TABLE 4. There were more adverse
events occurring in the fluticasone
group, but these may also have been at-
tributable to a combination of the medi-
cations or 1 of the other medications
used. No serious, unexpected adverse
events were reported.

COMMENT
We found that patients with acute pa-
ranasal sinusitis were more likely to
achieve clinical improvement when
treated with fluticasone and cefurox-
ime than with cefuroxime alone. Our
findings show that for every 6 patients
treated with fluticasone, cefuroxime,
and xylometazoline, 1 additional pa-
tient is cured, compared with patients
treated with cefuroxime and xylo-
metazoline alone.

Our sample primarily consisted of
community-dwelling patients present-
ing with acute rhinosinusitis and a
history of recurrent sinusitis previ-
ously treated with antibiotics (79%)
or sinonasal symptoms for longer
than 12 weeks without previous anti-
biotic therapy (21%). Unlike previous
studies that evaluated intranasal
corticosteroids,2-5,7 we excluded sub-
jects with chronic bacterial sinusitis
and nasal polyposis. Our study was
able to show clinical benefit with
shorter courses of antimicrobial treat-
ment (10 days vs 3 weeks used in pre-
vious studies) and intranasal cortico-
steroid treatment (3 weeks vs 7
weeks) in acute sinus infections in

Figure 2. Kaplan-Meier Method Curve
of Time to Clinical Success
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Clinical success is defined as a patient report of cured
or much improved at telephone follow-up. Time from
enrollment to clinical success is shown by Kaplan-
Meier curve. The log-rank test P value is .01 and the
median days to clinical success for placebo and fluti-
casone are 9.5 and 6.0, respectively. Numbers at risk
are for days 0, 10, 21, and 56.

Table 2. Quality of Life Scores: Baseline and Follow-up*

Quality of Life Measure

Median (Interquartile Range)

P Value
Fluticasone

(n = 47)
Placebo
(n = 48)

Baseline sinus symptom score 7.0 (5.0 to 8.0) 7.0 (6.0 to 8.0) .44
SNOT-20

Baseline 1.4 (1.2 to 1.6) 1.4 (1.1 to 1.8) .90
Change from baseline to

Day 10 −0.8 (−1.2 to −0.2) −0.8 (−1.2 to −0.5) .80
Day 21 −0.8 (−1.3 to −0.2) −0.8 (−1.3 to −0.2) .88
Day 56 −1.0 (−1.4 to −0.4) −1.0 (−1.5 to −0.6) .54

SF-12
PCS baseline 41 (37 to 47) 44 (31 to 48) .85
MCS baseline 45 (35 to 51) 50 (43 to 53) .21
Change from baseline to 21 days

PCS-12 7.8 (1.2 to 13.9) 4.6 (0.5 to 9.4) .39
MCS-12 2.4 (0 to 13.5) 1.4 (−2.8 to 8.2) .21

*SNOT-20 indicates Sinonasal Outcome Test-20; SF-12, Short Form-12; PCS, physical component score; and MCS,
mental component score. Sinus symptoms rated from 0 (none) to 10 (worse). Higher SNOT-20 scores indicate poorer
sinusitis quality of life; negative change indicates improvement. Higher SF-12 PCS or MCS scores indicate better
quality of life; positive change indicates improvement.
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patients with a history of recurrent
sinus infections or chronic rhinitis.

We found that symptom response was
greatest during the first 5 days in both
groups. This may have been due to the
uniform use of nasal decongestants dur-
ing the first 3 days of treatment with dif-
ferences in clinical response manifest-
ing thereafter. The most important aspect
of early treatment may have been ad-
equate drainage related to reduced na-
sal congestion. Xylometazoline may have
also aided in the distribution of flutica-
sone in the nasal passages.

All patients showed improvement of
their sinusitis symptom scores, sinus-
itis quality of life (SNOT-20) scores, and
general health-related qualify of life (SF-
12) scores, but there were no signifi-
cant differences in scores between the
treatment groups. Because 70% of pa-
tients returned the diary, which con-
tained the quality of life question-
naires, we may not have reached
adequate sample size to detect signifi-
cant differences in these outcome mea-
sures between treatment groups. Qual-
ity of life assessments may not have
achieved significant differences be-
cause of comparisons being made at
predetermined time points (days 10, 21,
and 56) instead of significant clinical,
individually determined time points.

Limitations to our study design in-
clude the use of patient-derived (ie, sub-
jective) symptom reports to assess clini-
cal improvement instead of objectively
assessing treatment response through fol-
low-up radiography or endoscopy. We
decided to use diaries and telephone fol-
low-up to assess results for 2 reasons.
First, we wanted to measure the actual
number of additional visits for sinus
symptoms that occurred in the treat-
ment period; hence, mandating fol-
low-up visits for collection of study data
would have biased that assessment. Sec-
ond, there is conflicting evidence regard-
ing the correlation between radio-
graphic and subjective findings. Axelsson
and Runze21 found acceptable correla-
tion between sinus radiographic heal-
ing and symptomatological improve-
ment. Bhattacharyya et al22 found poor
correlation between sinus computed to-

mography scans and sinusitis quality of
life (SNOT-20) scores; therefore, they
recommended the use of computed to-
mography only for delineating the si-
nus anatomy and pattern of inflamma-
tory paranasal disease prior to surgical
intervention. Because we were inter-
ested in evaluating alleviation of symp-
toms and reduction of recurrences and
quality of life factors, we focused on pa-
tients’ clinical responses as our main out-
come measure. In addition, this study
better simulates clinical practice in pro-
viding a more realistic assessment of ef-
ficacy and safety.

Our study did not require sinus aspi-
ration for microbial evidence of sinus-
itis. Because we conducted the study in

primary care sites, we believed that this
requirement would have been unrealis-
tic. In addition, recruitment efforts from
the otolaryngology practices would have
been severely impaired had we re-
quired this type of painful, invasive pro-
cedure that carries a small risk of poten-
tial complications. Evidence reveals an
increased accuracy for identifying the
predominant bacterial pathogen in si-
nonasal cultures obtained by endos-
copy, as well as high correlation with
maxillary sinus cultures obtained ei-
ther by surgical antrostomy or sinus
puncture.23-29

Patients in our study had acute rhi-
nosinusitis consistent with the AAO-
HNS symptom criteria with confirma-

Figure 3. Level of Work Performance Based on Patient Diaries
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Mean (SD) work performance rated from 0 to 100, where 0=unable to perform usual duties and 100=able to
perform usual duties. The sample size at each time point ranged from 28 to 35 for the fluticasone group and
24 to 29 for the placebo group.

Table 3. Clinical Success Rates*

Time Point

Success, No. (%)

Relative Benefit
Increase, %

Absolute Benefit
Increase, % (95% CI)

No. Needed to
Treat (95% CI)

Fluticasone
(n = 46)

Placebo
(n = 46)

Day 10 32 (69.6) 24 (52.2) 33.3 17.4 (−1.9 to 36.7) 6 (3 to 53)

Day 21 39 (84.8) 30 (65.2) 30.1 19.6 (2.7 to 36.5) 6 (3 to 37)

Day 56 43 (93.5) 34 (73.9) 26.5 19.6 (5.3 to 33.9) 6 (3 to 19)

*CI indicates confidence interval; relative benefit increase, absolute difference of control event rate minus experimental
event rate divided by control event rate; and absolute benefit increase, absolute difference between control event
rate minus experimental event rate. The number needed to treat indicates 1 divided by absolute benefit increase, by
convention rounded up to the nearest whole number.20
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tion by sinus radiograph or nasal
endoscopy. In clinical practice, otolar-
yngologists are more likely to use na-
sal endoscopy while generalist physi-
cians are more likely to use radiography
for patients similar to those in this
sample. To maximize generalizability
of the study results, we enrolled a group
of patients that physicians would rec-
ognize as common in their practice and
for whom they could decide whether
intranasal corticosteroids would be ben-
eficial. We used sinus radiograph as the
diagnostic standard because most pri-
mary care physicians do not have the
training for or access to endoscopy.
There are limitations in using radio-
graphs for diagnosis. Our definition of
a positive radiograph as sinus fluid,
opacity, or mucus thickening has a sen-
sitivity of 0.9 (95% CI, 0.7-1.0) and a
specificity of 0.6 (95% CI, 0.2-0.7).30

The likelihood ratio positive (sensitiv-
ity/[1−specificity]) for the abnormal si-
nus films obtained in our study was 3.0.
This means that abnormal films are 3.0
times as likely to be obtained from a pa-
tient with acute bacterial sinusitis as op-
posed to some other disorder. Theo-
retically, with a sensitivity of 90% for
the sinus radiograph and 93.8% for the
nasal endoscopy, we may have in-

cluded a small percentage of patients
with nonbacterial etiologies for sinus-
itis.29,30 In patients with nonbacterial si-
nusitis, the antibiotic (cefuroxime)
would act as an additional placebo and
the differences in treatment response
would still be attributed to the use of
fluticasone or placebo nasal spray.

Because many physicians treat re-
current sinusitis with antibiotics, we
chose to treat all patients in our study
with the same antibiotic. Our choice of
antibiotic was based on identifying a
study sponsor that would supply an an-
tibiotic for this study. Cefuroxime is one
of several antibiotics recommended as
initial therapy for adults with acute bac-
terial rhinosinusitis.31 In 12 random-
ized, comparative trials of acute sinus-
itis and acute exacerbation of chronic
sinusitis, the rates of bacteriologic eradi-
cation by cefuroxime varied from 85%
to 100%.12 We had no hypothesis that
one antibiotic was preferable to an-
other; however, future studies should
address the selection of antibiotic use
with intranasal corticosteroids, per-
haps guided by bacterial sensitivity.

Our study design addresses some of
the deficiencies identified in previous
sinusitis studies outlined in the Agency
for Health Care Policy and Research
(AHCPR; now Agency for Healthcare
Research and Quality) evidence re-
port on acute sinusitis.30 Most previ-
ous studies used differences between 2
time points (typically before and after
treatment) to assess effectiveness.
Therefore, AHCPR recommended the
use of daily symptom measurements to
identify any differences that might oc-
cur before the end of treatment and fur-
ther add evidence that could shorten the
course of antimicrobial treatment re-
quired for sinus infections. We used a
daily diary to assess patients’ clinical re-
sponses and found that a majority of pa-
tients improve before day 10 (usually
by 5-6 days) and have continued im-
provement up to 21 days.

We also measured quality of life,
work attendance, work performance,
and recurrences to help understand the
impact of sinusitis on these factors. The
decision and cost-effectiveness analy-

ses presented in the AHCPR evidence
report on sinusitis were limited by the
use of expert consultation and patient
interview (2 patients total) to assign the
outcome utilities. Our results can be
used to estimate patient-derived utili-
ties for future decision models.

In conclusion, our study supports the
use of intranasal corticosteroids with an-
timicrobial therapy for the treatment of
acute paranasal sinusitis in patients with
a history of recurrent sinusitis or chronic
rhinitis. We enrolled these types of pa-
tients to maximize our chances of find-
ing patients who were likely to have re-
currences. More studies are needed to
assess the impact of intranasal cortico-
steroids on patients with simple, acute
sinusitis, as well as those who present
with signs and symptoms of sinusitis but
have negative radiographs or endo-
scopic results. Nonetheless, we recom-
mend that sinusitis treatment guide-
lines be emended to include intranasal
corticosteroids as adjunctive therapy.
The optimal duration of corticosteroid
therapy will need further investigation.
Additional studies incorporating micro-
bial sampling before and after treat-
ment and/or follow-up radiography may
also be warranted to further support this
recommendation.
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Table 4. Adverse Effects*

Adverse Effects, No.
Flucticasone

(n = 46)
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(n = 46)

Adverse effects,
No. (%)
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Bloody nose/blood

mucus
3 1

Vaginal itching/
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2 1

Diarrhea 1 2
Nausea or stomach

irritation
2 0

Trouble sleeping 1 1
Increased congestion/

hay fever
0 2

Lightheaded 1 0
Thirsty/sore throat 1 0
Itching all over 1 0
Cough 1 0
Rash 1 0
Metallic taste in mouth 1 0
Fatigue 1 0
Felt dried out 1 0
Nasal tissue felt

inflamed
0 1

Jitters 0 1

*Some patients reported multiple adverse effects. P value
for adverse effects is .07.
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