CMAJ

Research

Systemic corticosteroid monotherapy for clinically
diagnosed acute rhinosinusitis: a randomized controlled trial
Roderick P. Venekamp MD PhD, Marc J.M. Bonten MD PhD, Maroeska M. Rovers PhD,
Theo J.M. Verheij MD PhD, Alfred P.E. Sachs MD PhD

Abstract
Background: Patients with acute rhinosinusitis
are frequently encountered in primary care.
Although corticosteroids are being increasingly used for symptom control, evidence supporting their use is inconclusive. We conducted a randomized controlled trial to
examine the effectiveness of systemic corticosteroid monotherapy for clinically diagnosed,
uncomplicated acute rhinosinusitis.
Methods: We conducted a block-randomized,
double-blind, placebo-controlled clinical trial
at 54 primary care practices (68 family physicians) in the Netherlands between Dec. 30,
2008, and Apr. 28, 2011. Adult patients with
clinically diagnosed acute rhinosinusitis were
randomly assigned to receive either prednisolone 30 mg/d or placebo for 7 days and
asked to complete a symptom diary for 14
days. The primary outcome measure was the
proportion of patients with resolution of
facial pain or pressure on day 7.
Results: Of the 185 patients included in the
trial (93 in the treatment group, 92 in the
placebo group), 2 withdrew from the study

and 9 were excluded from the primary analysis
because of incomplete symptom reporting.
The remaining 174 patients (88 in the treatment group, 86 in the placebo group) were
included in the intention-to-treat analysis. The
proportions of patients with resolution of
facial pain or pressure on day 7 were 62.5%
(55/88) in the prednisolone group and 55.8%
(48/86) in the placebo group (absolute risk difference 6.7%, 95% confidence interval −7.9%
to 21.2%). The groups were similar with
regard to the decrease over time in the proportion of patients with total symptoms (combined symptoms of runny nose, postnasal discharge, nasal congestion, cough and facial
pain) and health-related quality of life.
Adverse events were mild and did not differ
significantly between the groups.
Interpretation: Systemic corticosteroid monotherapy had no clinically relevant beneficial
effects among patients with clinically diagnosed acute rhinosinusitis.
Netherlands Trial Register registration no.
1295 (www.trialregister.nl/trialreg/index.asp).
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A

cute rhinosinusitis is a common reason
to visit a family physician.1,2 In primary
care, the diagnosis is based on clinical
signs and symptoms,3 because the added value of
laboratory tests and imaging techniques is either
too low or the tests are not cost-effective.3−7
Symptoms usually last 2 to 4 weeks but can be
unpleasant enough to impair daily functioning
and reduce quality of life.8 This might explain
the high antibiotic prescription rates.1,2,9 Although
antibiotics were found to be beneficial in a subgroup of patients whose diagnosis was confirmed by computed tomography scan,10 current
evidence indicates that the majority of patients
with clinically diagnosed acute rhinosinusitis do
not benefit from antibiotics.11
Acute inflammation of the paranasal mucosa,
whether due to infection (viral or bacterial),
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allergens or idiopathic causes, is increasingly
considered the predominant path in the development of acute rhinosinusitis.12−15 Corticosteroids
used intranasally could be effective by attenuating the inflammatory response, although current
evidence of their benefits is inconclusive.16,17 Systemic administration of corticosteroids may have
advantages over intranasal use, such as higher
therapeutic levels and no risk of poor deliverance
because of nasal blockage. A recent Cochrane
review of systemic corticosteroid therapy for
acute rhinosinusitis reported a short-term beneficial effect.18 However, data were limited, and
almost all of the participants had been recruited
in secondary care.
We conducted a block-randomized, doubleblind, placebo-controlled trial to determine the
effectiveness of systemic corticosteroid treat-
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ment as monotherapy in adult patients who visited their family physician with clinically diagnosed, uncomplicated acute rhinosinusitis of at
least 5 days’ duration.

Methods
Study design
The trial was performed between Dec. 30, 2008,
and Apr. 28, 2011, at 54 primary care practices
(68 family physicians) in Zeeland, a province in
the southwestern region of the Netherlands. The
study was approved by the medical ethics committee of the University Medical Center Utrecht
and the central committee on research involving
human subjects of the Netherlands. Neither the
family physicians nor the patients received financial reimbursement for participation in the study.
Participants
Patients aged 18 years and older who visited
their family physician with symptoms of acute
rhinosinusitis of at least 5 days’ (maximum 12
weeks’) duration were recruited. We considered
patients to have acute rhinosinusitis if they met
the criteria for a clinical diagnosis as defined in
the European Position Paper on Rhinosinusitis
and Nasal Polyps 2007 for primary care. 3
Patients had to have at least 2 symptoms: one of
either nasal discharge (anterior or posterior nasal
drip) or nasal congestion; the other of either
facial pain or pressure, or pain when masticating.
We excluded patients with a complicated
course of acute rhinosinusitis (i.e., orbital
swelling, temperature ≥ 38.5°C after 5 days of
symptoms) and those with a history of recurrent
rhinosinusitis (≥ 2 episodes in the previous year).
Other exclusion criteria were pregnancy, previous head and neck surgery for malignant disease,
contraindication for prednisolone, and use of
intranasal or oral corticosteroids in the previous
4 weeks.
Randomization
Sealed blind-sequenced medication containers
that held a 7-day supply of either prednisolone
30 mg/d or placebo were distributed to participating practices in randomized blocks of 4. The
corticosteroid and placebo drugs, manufactured
and tested by the pharmacy department of the
University Medical Center Utrecht (independent
of the trial team), were identical in taste and
appearance. The containers were identifiable
only by randomization code number. The pharmacy department created the block randomization sequence using computer-generated random
numbers. The randomization code was kept at a
locker in the pharmacy department throughout

E752

CMAJ, October 2, 2012, 184(14)

the study and was not broken until data collection was completed and blinded analyses were
performed.
Study protocol
After obtaining informed consent, family physicians completed a baseline questionnaire about
the participant’s symptoms, comorbidities and
consultations for acute rhinosinusitis in the 3
years before the study and performed a basic
physical examination.
Each participant was then given a sealed medication container with a 7-day supply of either
prednisolone or placebo and a diary to record
symptoms for 14 days. The diary included questions about symptoms of asthma and rhinitis in
the year before the study,19 the use of trial medication and other medication, their daily activities, and daily entries of 7 symptoms (facial pain
or pressure, nasal congestion or blockage, postnasal discharge, runny nose, poor sleep, cough
and reduced productivity). In addition, questions
regarding disease-specific health-related quality
of life from the Sino-Nasal Outcome Test 2020,21
were answered on days 1, 7 and 14. As part of
both the daily entries of 7 symptoms and the
Sino-Nasal Outcome Test 20, patients were
asked to rate the severity of symptoms on a 6point scale (0 = normal or no problem, 1 = very
mild problem, 2 = mild or slight problem, 3 =
moderate problem, 4 = severe problem and 5 =
problem as bad as it can be).
The participants were allowed to use the following medications for symptom relief: acetaminophen 500 mg (maximum 6 tablets daily) for
as long as needed and xylometazoline 0.1%
nasal spray for 7 days. Family physicians were
allowed to prescribe antibiotics or intranasal corticosteroid treatment but were advised to refrain
from doing so as much as possible during the
first week of study.
During the initial days of study, a blood sample was taken on a voluntary basis for an allergen-specific IgE test to a panel of common
aeroallergens in adults (Phadiatop). The results
were classified as positive or negative.
On day 14, patients visited their family physician for a consultation and handed in their symptom diary and medication container. The physician performed a physical examination and
completed a questionnaire regarding consultations with the patient in the previous 2 weeks. At
8 weeks, the physicians were asked to complete
a final questionnaire about consultations in the
past 6 weeks; patients were contacted by telephone by the coordinating investigator to complete a questionnaire including questions from
the Sino-Nasal Outcome Test 20.

Research
Outcome measures
The primary outcome measure was the proportion of patients with resolution of facial pain or
pressure (score of 0 or 1) on day 7. Secondary
outcome measures were the proportion of patients with resolution of severe facial pain or
pressure (defined as absence of score of 4 or 5
regardless of severity score at baseline) on day 7,
the proportion with resolution of other clinically
relevant symptoms on day 7, time to resolution
of total symptoms (combined symptoms of
runny nose, postnasal discharge, nasal congestion, cough and facial pain), median duration of
symptoms, health-related quality of life and
resumption of daily activities (work or school).
Statistical analysis
Based on a previous trial,22 we expected 50% of
the participants in the placebo group to have resolution of facial pain or pressure on day 7. To
detect a clinically important difference in a selflimited condition in a primary care setting, we
calculated a sample size of at least 184 patients
based on the assumption of a minimum difference of 20% in the primary outcome between
groups23,24 (α = 0.05 and β = 0.20).
For dichotomous outcomes, we calculated
absolute risk differences, relative risks (RRs) and
95% confidence intervals (CIs). We used binomial logistic regression analysis to adjust for
observed differences in baseline characteristics.
The Mann–Whitney U test was used to evaluate
differences in the median duration of symptoms
between the groups. We calculated health-related
quality of life by combining individual scores for
the items on the Sino-Nasal Outcome Test 20,
for a total score ranging from 0 to 100. The Student t test was used to evaluate differences in
mean scores between groups at baseline, day 7,
day 14 and week 8. We calculated the proportion
of patients who resumed daily activities.
In post-hoc analyses, potential modification
of the effect of corticosteroids was evaluated by
means of binomial logistic regression analyses,
including interaction terms for atopic status,
allergic rhinitis, chronic nasal symptoms, re current rhinosinusitis, duration of symptoms
before randomization and baseline severity of
symptoms.
We also performed 2 sensitivity analyses: in
one, we imputed missing data using multiple
imputation;25 in another, we changed the definition of resolution of total symptoms.
We performed all of the analyses according to
the intention-to-treat principle, using SPSS version 17 and Rothman’s Episheet version June 11,
2008 (www.drugepi.org/dope-downloads /#
Episheet).

Results
Patient characteristics
Of the 218 patients assessed for eligibility, 33 were
excluded (Figure 1). The remaining 185 patients
were randomly assigned to the prednisolone group
(n = 93) and the placebo group (n = 92). The baseline characteristics are shown in Table 1. The mean
age was 43.9 years in the prednisolone group and
42.4 years in the placebo group. The median duration of symptoms before enrolment was 12 and
13.5 days, respectively. Except for sex and atopic
status (positive Phadiatop test result), there were
no clinically relevant differences in baseline characteristics between the groups (Table 1).
One patient in each group withdrew from the
study on day 1. Of the remaining 183 patients,

Patients assessed for eligibility
n = 218
Excluded n = 33
• Did not meet inclusion
criteria n = 13
• Refused to participate n = 19
• Physician did not have
enough time to participate n = 1

R

Prednisolone group
n = 93

Placebo group
n = 92

Excluded n = 1

Excluded n = 1

(withdrew from study)

(withdrew from study)

Available for
follow-up at day 14
n = 92

Available for
follow-up at day 14
n = 91

Excluded n = 4

Excluded n = 5

• Did not return
symptom diary n = 3
• Incomplete symptom
reporting n = 1

• Did not return
symptom diary n = 2
• Incomplete symptom
reporting n = 3

Included in primary
analysis
n = 88

Included in primary
analysis
n = 86

Completed
questionnaire
at 8 weeks
n = 88

Completed
questionnaire
at 8 weeks
n = 86

Figure 1: Flow of patients through the trial. R = randomization.
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9 (4.9%) were excluded because of missing data
for the primary outcome. The remaining 174
patients (88 in the prednisolone group, 86 in the
placebo group) were included in the primary
analysis (Figure 1).
Effect on outcomes
The proportion of patients with resolution of
facial pain or pressure on day 7 was 62.5%
(55/88) in the prednisolone group and 55.8%
(48/86) in the placebo group (absolute risk difference 6.7%, 95% CI −7.9% to 21.2%)
Table 1: Characteristics at enrolment of 185 patients with clinically
diagnosed, uncomplicated acute rhinosinusitis
Group; % (no.) of patients*
Characteristic

Prednisolone
n = 93

Placebo
n = 92

Age, yr, mean (SD)

43.9 (13.6)

42.4 (13.7)

Sex, female

67.7 (63/93)

55.4 (51/92)

Never

38.2 (34/89)

41.6 (37/89)

Former

33.7 (30/89)

39.3 (35/89)

Current

28.1 (25/89)

19.1 (17/89)

32.6 (30/92)

32.2 (29/90)

6.5 (6/92)

8.9 (8/90)

Smoking history

Medical history
Recent history of rhinosinusitis†
Asthma
Seasonal allergic rhinitis

19.6 (18/92)

18.0 (16/89)

Eczema

6.5 (6/92)

8.9 (8/90)

Chronic obstructive pulmonary
disease

1.1 (1/92)

1.1 (1/89)

Duration of symptoms, d, median (IQR)

12 (7–20)

13.5 (7–21)

36.7 (36.3–37.0)

36.7 (36.3–37.0)

Pus on inspection

20.4 (19/93)

20.9 (19/91)

Postnasal drip on inspection

19.3 (17/88)

16.7 (15/90)

Nasal congestion

83.9 (78/93)

84.8 (78/92)

Facial pain or pressure

Initial temperature, °C, median (IQR)

95.7 (89/93)

95.7 (88/92)

Unilateral

36.5 (27/74)

39.5 (30/76)

Bilateral

63.5 (47/74)

60.5 (46/76)

3.0 (1.3)

3.1 (1.4)

Mild problem

28.0 (26/93)

30.3 (27/89)

Moderate problem

67.7 (63/93)

68.5 (61/89)

4.3 (4/93)

1.1 (1/89)

35.4 (29/82)

27.3 (21/77)

Severity of facial pain, score,‡ mean (SD)
Severity of problem according to
physician

Severe problem
Laboratory measurement
Positive result of Phadiatop test
(atopic status)

Note: IQR = interquartile range, SD = standard deviation.
*Unless stated otherwise.
†Consultation with physician because of rhinosinusitis in the 3 years before the study.
‡Score assigned by patient (0 = no problem, 1 = very mild problem, 2 = mild problem,
3 = moderate problem, 4 = severe problem, 5 = problem as bad as it can be).
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(Table 2). Imputation of the 9 missing outcomes
led to similar results (absolute risk difference
7.1%, 95% CI −7.2% to 21.4%). Resolution of
the other clinically relevant symptoms did not
differ significantly between the groups except for
the proportion of patients with resolution of
severe facial pain or pressure on day 7, which
was higher among those receiving prednisolone
(absolute risk difference 10.6%, 95% CI 1.0% to
20.2%).
The median duration of facial pain did not
differ between the prednisolone and placebo
groups (4.5 v. 5 days, p = 0.8) (Table 3). When
we analyzed the duration of total symptoms
(combined symptoms of runny nose, postnasal
discharge, nasal congestion, cough and facial
pain), we found a difference of 2 days in favour
of prednisolone, which was not statistically significant (median 9 v. 7 days in the placebo
group, p = 0.2). The decrease over time in the
proportion of patients with total symptoms was
similar in both groups (Figure 2). Health-related
quality of life did not differ significantly between the groups at different follow-up points.
Resumption of daily activities at work or school
over time was comparable in both groups.
The proportions of patients with resolution
of facial pain and total symptoms at 8 weeks
were higher in the placebo group than in the
prednisolone group, although the difference
was not statistically significant (absolute risk
difference for resolution of facial pain −2.2%,
95% CI −12.6% to 8.1%; for resolution of total
symptoms −9.9%, 95% CI −24.7% to 4.9%)
(Figure 2).
Binomial logistic regression analyses to
adjust for sex and atopic status revealed effect
estimates similar to those in the unadjusted
analyses. No statistically significant interaction
effects were found in the subgroup analyses.
During the 8 weeks of follow-up, we observed no significant difference in the frequency
of consultations for acute rhinosinusitis between
the prednisolone group (20.5% [18/88]) and the
placebo group (24.4% [21/86]). In addition, the
prednisolone and placebo groups did not differ
significantly in the proportion of patients who
received prescriptions for antibiotics (19.3%
[17/88] and 18.6% [16/86], respectively) or
intranasal corticosteroids (18.2% [16/88] and
17.4% [15/86], respectively).
Adverse events
During the trial, 2 serious adverse events not
related to drug use were reported but were not
considered reasons for unblinding. Other
reported adverse events were mild and did not
differ between the groups (Table 4).
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Interpretation
In this randomized, double-blind, placebocontrolled trial in primary care practices, we
found no clinically relevant effect of systemic
corticosteroid monotherapy among patients with
clinically diagnosed, uncomplicated acute rhinosinusitis. Subgroup analyses revealed no significant interaction effects. Ad verse events
reported by participants were mild and did not
differ between the groups.
A recent Cochrane review of systemic corticosteroid treatment revealed short-term beneficial effects among patients with acute rhinosinusitis.18 However, the methodologic quality of
the included studies was judged to be moderate,
and the independent effect of the corticosteroid
therapy could not be determined because it was
given as adjunctive therapy to oral antibiotic
treatment in all of the studies. Moreover, 3 of the
4 studies were performed in secondary care and
used radiologic assessment as part of the inclusion criteria.
A Cochrane review of intranasal cortico steroid treatment with or without antibiotics for
acute rhinosinusitis confirmed by radiologic
assessment or nasal endoscopy showed a very
modest beneficial effect (for every 100 patients
treated, 7 additional patients had complete or
marked relief of symptoms at 15 to 21 days).26 A
subsequent trial of intranasal cortico steroid
monotherapy for clinically diagnosed acute rhinosinusitis reported no beneficial effect.16 It is
unknown whether these findings could be
explained by the poor delivery of corticosteroids

because of blocked nasal passages or by the lack
of anti-inflammatory effect in acute rhinosinusitis. Our study results indicate that the antiinflammatory effect of corticosteroids seems
to be of no benefit in the broad population
of patients with clinically diagnosed acute
rhinosinusitis.
Strengths and limitations
Only 2 of the participants withdrew from the
study, and less than 5% of patients had missing
data on the primary outcome. Our choice of
intervention (prednisolone 30 mg/d for 7 days)
has been widely and successfully used in respiratory conditions with a major inflammatory comTable 3: Median duration of symptoms
Group; duration of
symptoms, d, median (IQR)
Symptom

Prednisolone

Placebo

Difference

p value*

Facial pain or pressure

4.5 (2–8)

5 (2–9)

0.5

0.8

Nasal congestion

4 (2–7)

4 (2–9)

0

0.8

Postnasal discharge

3.5 (1–8)

3 (1–8)

–0.5

0.7

Runny nose

2 (2–4)

1 (1–8)

1

0.5

Cough

2 (1–5)

3 (1–8)

1

0.046

Total symptoms†

7 (4–≥ 14)

9 (6–≥ 14)

2

0.2

4 of 5 total symptoms

5 (3–8)

6 (3–11)

1

0.1

3 of 5 total symptoms

3 (2–5)

4 (2–7)

1

0.2

Note: IQR = interquartile range.
*Mann–Whitney U test.
†Complete symptom relief of runny nose, postnasal discharge, nasal congestion, cough and
facial pain or pressure.

Table 2: Proportion of patients with resolution of symptoms on day 7*
Group; % (no.) of patients
Prednisolone
n = 88

Placebo
n = 86

Absolute risk difference,
% (95% CI)

Relative risk
(95% CI)

Facial pain or pressure

62.5 (55/88)

55.8 (48/86)

6.7 (–7.9 to 21.2)

1.12 (0.87 to 1.44)

Severe facial pain or pressure†

93.2 (82/88)

82.6 (71/86)

(1.0 to 20.2)

1.13 (1.01 to 1.26)

Nasal congestion

57.5 (50/87)

53.5 (46/86)

4.0 (–10.8 to 18.8)

1.07 (0.82 to 1.40)

Postnasal discharge

54.5 (48/88)

57.6 (49/85)

–3.0 (–17.9 to 11.7)

0.95 (0.73 to 1.23)

Runny nose

69.3 (61/88)

58.1 (50/86)

11.2 (–3.0 to 25.3)

1.19 (0.95 to 1.50)

Cough

66.3 (57/86)

54.8 (46/84)

11.5 (–3.1 to 26.1)

1.21 (0.95 to 1.55)

Total symptoms‡

32.9 (28/85)

25.3 (21/83)

7.6 (–6.1 to 21.3)

1.30 (0.81 to 2.10)

Severe total symptoms

81.2 (69/85)

78.3 (65/83)

2.9 (–9.3 to 15.0)

1.04 (0.89 to 1.21)

4 of 5 total symptoms

44.7 (38/85)

39.8 (33/83)

5.0 (–10.0 to 19.9)

1.12 (0.79 to 1.60)

3 of 5 total symptoms

62.4 (53/85)

57.8 (48/83)

4.5 (–10.3 to 19.3)

1.08 (0.84 to 1.38)

Symptom resolved

10.6

Note: CI = confidence interval.
*Defined as a symptom score of 0 (normal or no problem) or 1 (very mild problem).
†Defined as the absence of severe pain or pressure (score of 4 or 5) regardless of the baseline severity score.
‡Complete symptom relief of runny nose, postnasal discharge, nasal congestion, cough and facial pain or pressure.
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ponent, such as exacerbations of asthma and
chronic obstructive pulmonary disease.27,28 We
did not use a dose of prednisolone greater than
40 mg/d, because the increased risk of adverse
effects would have been highly undesirable in a
relatively mild, self-limited condition such as
acute rhinosinusitis.29,30
Our study has limitations. First, we used a
clinical diagnosis rather than radiologic assess100
Prednisolone
Prednisolone
Placebo
Placebo

% with total symptoms

90
80
70
60
50
40
30
20
10
0
1

7

14

Week 8

Time from start of treatment, days
Figure 2: Proportion of patients who had combined symptoms of runny nose,
postnasal discharge, nasal congestion, cough and facial pain during follow-up.

Table 4: Adverse events reported during the study*
Group; no. of patients
Adverse event

Prednisolone
n = 88

Placebo
n = 86

p value†

First week
Gastric complaint

11/86

8/84

0.5

Diarrhea

14/86

10/85

0.4

Increased appetite

14/86

7/84

0.1

Mood disturbance

13/83

15/85

0.7

Sleep disturbance

24/85

28/86

0.5

Second week
Gastric complaint

7/88

5/85

0.6

12/87

8/86

0.4

8/87

3/85

0.1

Mood disturbance

9/88

11/84

0.6

Sleep disturbance

12/87

15/85

0.5

Diarrhea
Increased appetite

*Two serious adverse events not related to drug use were reported: 1 hospital admission for
anemia on day 49 of the study in the placebo group and 1 hospital admission for wasp sting–
induced anaphylaxis on day 28 of the study in the prednisolone group.
2
†χ test.
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ment before randomization. Therefore, some of
our patients may not have had radiologic evidence of acute rhinosinusitis. Previous metaanalyses of the effect of antibiotics in acute
rhinosinusitis showed different results when
radiologic assessment was part of the inclusion
criteria, compared with clinical diagnosis
alone. 11,31 However, almost all patients with
acute rhinosinusitis are seen in primary care,
and radiologic imaging is not routinely performed in this setting before treatment decisions. Inclusion of patients based on radiologic
assessment would therefore have strongly
reduced the generalizability of our findings.
Moreover, our study population is comparable
to those in other primary care studies of acute
rhinosinusitis.16,17,22 Our findings are therefore
representative of the broad population of patients with clinically diagnosed, uncomplicated
acute rhinosinusitis encountered in primary
care.
Second, we performed complete case analysis
because of the low number of missing data.
However, missing data rarely occur completely
at random, and complete case analysis may lead
to loss of statistical power and biased results.32
We therefore performed a sensitivity analysis by
imputing missing data. The results were similar
to those of the primary analysis.
Third, our study was underpowered to detect
statistically significant differences in subgroup
analyses. Although we found no statistically significant interaction effect, post-hoc subgroup
analysis of patients with chronic nasal symptoms
revealed a strong trend toward beneficial effects
of corticosteroids. In addition, we excluded patients who had used corticosteroids intranasally
in the 4 weeks before enrolment. Based on the
current evidence of the efficacy of intranasal corticosteroid treatment in allergic rhinitis,33 patients
with acute rhinosinusitis who have this underlying condition may benefit from corticosteroids.
Future research is needed to determine the efficacy of corticosteroid treatment in these subgroups of patients.
Conclusion
We found no clinically relevant effect of systemic corticosteroid monotherapy among
patients with clinically diagnosed, uncomplicated acute rhinosinusitis. Future studies should
focus on identifying subgroups of patients who
may benefit from intranasal or systemic cortico steroid treatment. In the meantime, we feel that
there is no rationale for the use of corticosteroids
in the broad population of patients with clinically
diagnosed acute rhinosinusitis and instead advocate symptomatic treatment.
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