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ABSTRACT

Uncomplicated chronic rhinosinusitis (CRS) is generally treated with medical therapy initially and surgery is contemplated
only after medical therapy has failed. However, there is considerable variation in the medical treatment regimens used and
studies defining their efficacy are few. The aim of this study was to determine the proportion of patients treated medically who
responded sufficiently well so that surgery was not required. Subgroup analysis to identify clinical features that predicted a
favorable response to medical therapy was also performed. Eighty patients referred to the Otorhinolaryngology Clinic at North
Shore Hospital were treated with a standardized medical therapy protocol (oral prednisone for 3 weeks, oral antibiotics and
ongoing saline lavage and intranasal budesonide spray). Symptom scores were collected before and after medical therapy.
Clinical features such as presence of polyps, asthma, and aspirin hypersensitivity were recorded. Failure of medical therapy was
defined as the persistence of significant CRS symptoms, and those patients who failed medical therapy were offered surgery.
Follow-up data were available for 72 (90%) patients. Of this group, 52.5%, (95% CI, 42.7%, 62.2%) failed to respond
adequately to medical therapy and were offered surgery. The remaining patients (37.5%) were successfully treated with medical
therapy and did not require surgery at the time of follow-up. The premedical therapy symptom scores were significantly higher
than the postmedical therapy symptom scores (p � 0.01). The symptom scores of those patients postmedical therapy who
proceeded to have surgery were significantly higher than the group who responded well to maximum medical therapy (MMT)
and did not require surgery (p � 0.0001). There were no significant differences in the proportion of patients with asthma,
aspirin sensitivity, or polyps between the groups failing or not failing MMT. In approximately one-third of patients with CRS,
medical therapy improved symptoms sufficiently so that surgical therapy was avoided. Patients with more severe symptoms
tended not to respond as well as those with less severe symptoms. Long-term follow-up is required for the group of responders
to determine how many will eventually relapse.

(Allergy Rhinol 3:e8–e12, 2012; doi: 10.2500/ar.2012.3.0027)

It is generally accepted that the treatment of chronic
rhinosinusitis (CRS) should begin with medical

therapy and that surgical procedure should be under-
taken only after failure of medical therapy. There is no
universally accepted protocol for medical therapy, and
the success rates of various protocols have been re-
ported to be between 50 and 95%.1

The goals of medical therapy are to reduce mucosal
inflammation and swelling, control infection, and re-
store aeration of the nasal and sinus mucosa.2,3 Various
combinations of medical therapy have been prescribed
to achieve these goals. In a study of 145 patients, a

combination of oral amoxicillin/clavulanate or clari-
thromycin for 4 weeks and a short course of high-dose
prednisone, intranasal steroids, topical decongestant,
and nasal saline irrigation were evaluated. Approxi-
mately one-third of the patients experienced poor or no
response to medical therapy and surgery, 18% of patients
experienced partial improvement of symptoms so that
surgery was not required and just over one-half of the
patients had complete resolution of their symptoms and
signs of CRS.4 Overall, medical therapy was regarded as
successful (surgery not required) in 69% of patients.

In a retrospective study of 40 patients, a regimen
consisting of oral corticosteroids for 10 days, broad-
spectrum antibiotics for 4–8 weeks, and topical ther-
apy including intranasal steroids and nasal saline irri-
gations was used. Considerable symptomatic and
radiological improvement was observed in the major-
ity of the patients at 6–8 weeks postinitiation of med-
ical therapy. However, 10% of patients required sur-
gery because of inadequate response.5

A survey of American Rhinologic Society members
was performed to determine which medical therapies
were being used in CRS treatment. The most com-
monly treatments used were oral antibiotics, nasal top-
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ical steroids, oral steroids, and saline irrigation. The
median length of antibiotic usage reported was 3–4
weeks and the median length of oral steroid use was
6–14 days.6

There is little consensus about the optimal choice of
antibiotics for CRS or the duration of treatment. The
efficacies of a number of antibiotics have been studied.7

Low-dose, long-term macrolides have been advocated
for their combined antibiotic and anti-inflammatory
actions, and improvements in symptom scores, nasal
endoscopic appearance, and mucociliary function have
been observed in patients with CRS.8

Although systemic corticosteroids are prescribed fre-
quently for CRS, particularly for CRS with associated
nasal polyposis, the evidence for their efficacy is sur-
prisingly limited. A double-blind placebo randomized
controlled trial reported improvement in nasal symp-
toms as well as nasal polyp size in symptomatic pa-
tients who have been treated with a short course of
prednisolone (14 days of 50 mg) 9; however, short-term
recurrence has been observed to often follow.10 A ran-
domized controlled study investigating the efficacy of
combined systemic and topical corticosteroid showed
improvement in the nasal symptoms, polyp size, nasal
patency, and reduction of CT scan scores. The study
concluded that a short course (2 weeks) of oral pred-
nisone was effective in alleviating nasal symptoms and
that topical budesonide was capable of maintaining the
effect of the oral steroid.11

Topical intranasal corticosteroid sprays are a main-
stay long-term treatment of CRS, acting to reduce mu-
cosal edema and inflammatory cell influx.2 Budesonide
has been shown to have positive effects on symptom
scores, nasal peak flow, and sense of smell,12 with
associated reduction of tissue eosinophilia as well as
polyp number and size.13

Intranasal saline is a safe and effective treatment
modality, often used along with intranasal corticoste-
roid in the management of CRS.14 Improvements in
quality of life, reduction in postnasal drip, and medi-
ators within nasal secretions have been observed.15

It is the practice in our institution to use a regimen
consisting of oral antibiotics for a minimum of 3 weeks,
oral prednisone tapering over 3 weeks; intranasal cor-
ticosteroid; and saline lavage via sinus rinse device. We
wished to determine how symptoms score improved
with this regimen and how many patients were able to
avoid surgery because of the symptom relief brought
about by the regimen.

METHODS
The medical records of 80 patients with CRS who

underwent treatment with medical therapy adminis-
tered by two rhinologists in the Otorhinolaryngology
Clinic at North Shore Hospital between January 1 and

December 31, 2009 were reviewed. Diagnosis of CRS
was consistent with the 2003 CRS Task Force diagnos-
tic criteria.16 Patients in whom surgery was clearly
indicated without a trial of medical therapy were ex-
cluded from the trial.

The demographic details, symptom scores, comor-
bidities, radiological, and endoscopic findings of each
patient were collected. Symptom scores consisted of a
simple visual analog scale from 0 to 5 with 0 being
minimal severity and 5 being very severe. Symptoms
of nasal obstruction, anterior and posterior rhinorrhea,
facial pain and pressure, and hyposmia were scored at
each clinic visit by the patients before their clinic re-
view. Radiological findings derived from a paranasal
CT that supports a diagnosis of CRS include isolated or
diffuse mucosal thickening and presence of air–fluid
levels involving the sinuses. The extent of these
changes can be quantified by the Lund Mackay score.
Positive endoscopic findings refer to signs of sinonasal
inflammation observed with nasal endoscopy or ante-
rior rhinoscopy; this includes presence of discolored
nasal drainage, nasal polyps, polypoid swelling with
nasal endoscopy, or anterior rhinoscopy, erythema or
edema of the middle meatus, or ethmoid bulla.

A standard regimen of medical therapy was pre-
scribed to 80 patients with CRS. All patients were
treated with oral antibiotics, (roxithromycin or doxy-
cycline for a minimum of 3 weeks): a tapering dose of
prednisone consisting of 30 mg daily for 1 week, 20 mg
daily for 1 week, and then 10 mg daily for 1 week.
Patients were started on topical budesonide nasal
spray at 200 �g twice daily to each nostril as well as
nasal saline washes delivered by the sinus rinse device.

The patients’ symptom scores were evaluated 3
months after the initiation of medical therapy. Whether
patients progressed to surgery after this time was
largely based on the degree of resolution of their symp-
toms. Sufficient resolution so that surgery could be
avoided was regarded as successful medical therapy.
The group in whom surgery was not required was
reviewed again at an average of 5 months later to
evaluate the longevity of the effect of the medical ther-
apy.

Patients’ demography was described. Ninety-five
percent confidence intervals were calculated for the
groups responding and not responding to medical
therapy. Paired t-test and signed-rank sum test were
used for the comparison of symptom scores. General
linear and logistic regression model was also used for
studying the predictive factors of symptom scores and
success of medical therapy. SAS 9.1 was used for the
analysis (SAS Institute, Inc., Cary, NC).

RESULTS
Eighty consecutive patients with CRS and without

exclusions completed the study. There were 50 male
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and 30 female patients with a mean age of 45 years
(range, 17–74 years). Within our study group, 2.5% of
patients were Maori, 6.25% were Pacific Islanders, 14%
were Asian, 10% were Middle Eastern, and 55% were
European. Ten percent of the patients had aspirin sen-
sitivity, 40% were asthmatic patients, and 35% had
nasal polyps. A minority (23%) had previous nasal
surgery and 80% had positive endoscopic findings sug-
gestive of CRS such as nasal polyps or mucopus.

After 3 months follow-up, 37.5% (95% confidence
interval, 27.8%, 47.2%) of the patients reported suffi-
cient improvement in their symptom score so that sur-
gery was not required. Just over one-half (52.5%; 95%
confidence interval, 42.7%, 62.2%) of the patients did
not achieve satisfactory improvement in their symp-
tom scores and therefore surgery was offered. Ten
patients had incomplete data and were excluded from
the analysis. Four patients had inadequate response to
medical therapy but because of comorbidities or other
extenuating circumstances (pregnancy) surgery was
not offered.

The baseline symptom scores of the group who re-
sponded to medical therapy was 14 � 2, which fell
after a 3-month treatment period to 9 � 2 (t-test, p �
0.002). The baseline symptom score of the group who
failed to respond adequately to medical therapy was
16 � 1, and after treatment this was 16 � 2 (paired
t-test, p � 0.91). After a mean of 5 months of additional
follow-up (range, 1–10.4 months), the average symp-
tom score of the medical treatment responding group
was 8 � 3, which was not significantly different from
this group’s symptom score at 3 months (signed-rank
test, p � 0.24).

Relative younger ages, male gender, European eth-
nicity, presence of asthma, and positive endoscopic as
well as CT findings were factors predictive of a need
for surgery. Presence of polyps was not a predictive
factor (Table 1).

DISCUSSION
It is generally accepted that CRS is treated initially

with medical therapy with the aim of reducing symp-
toms, improving quality of life, and preventing disease
progression or recurrence.3,17 Many different medical
protocols have been used but none have been univer-
sally accepted.

The medical therapy prescribed for an individual
patient may be influenced by previous treatments, pa-
tient referral patterns, and local bacterial sensitivities.1

In the present study, the standardized medical proto-
col consisted of doxycycline or roxithromycin for a
minimum of 3 weeks, oral prednisone tapering over 3
weeks, and intranasal corticosteroid spray and saline
lavage using the sinus rinse device continued until
review. We found that medical therapy reduced symp-
toms sufficiently so that nearly 40% of patients felt they
did not need surgical intervention after 3 months fol-
low-up.

Other combinations of medical therapy have yielded
variable results. In one series of 200 patients, with 9%
�18 years of age, treated with 4 weeks of oral cefu-
roxime or amoxicillin/clavulanate, intranasal steroids,
nasal irrigation, and topical decongestants, nasal mu-
cosal swelling and purulent secretion were reduced
markedly and only 6% of patients required surgery.18

In a retrospective study of 40 patients, symptoms
and CT changes were assessed after oral prednisone
for 10 days, (40 mg daily for 5 days followed by 20 mg
daily for 5 days), broad-spectrum antibiotics for 4–8
weeks, nasal saline irrigation, and intranasal steroid. A
relapse rate of 47.5% was observed at 3 months evalu-
ation postmedical therapy requiring reinstitution of
antibiotics and/or steroids. A 10% failure rate was
reported, necessitating surgery.5 Association of nasal
polyposis and previous sinus surgery were found to be
linked with earlier relapse of sinusitis symptoms.5

A more recent study reported 145 patients treated
with 4 weeks of clarithromycin or amoxicillin-clavu-
lanate, a tapering course of oral steroids over 12 days,
nasal saline irrigation, intranasal steroid, and topical
decongestants. In just over one-half of the patients,
there was complete resolution of symptoms at 2
months posttherapy, with no requirement for surgery
in 69% of the patients.4 Facial pressure or pain, muco-
sal inflammation, and higher endoscopic severity
grade were identified to be associated with failure of
medical therapy.4

Several factors may contribute to the difference seen
in our series and that of existing studies. The majority
of our patients were referred by their primary care
physicians, often with a long history of symptoms that
had been resistant to previous trials of medical ther-
apy. In this preselected group, the failure of medical

Table 1 Factors associated with outcome of surgery

Effect OR 95% CI

Premedical therapy symptom
score

1.12 0.95 1.32

Lund MacKay 1.00 0.80 1.25
Age (yr) 0.88 0.81 0.96
Gender (F vs M) 0.01 �0.001 0.13
Ethnicity (European vs other) 8.18 1.27 52.51
Asthma (no vs yes) 0.11 0.01 0.82
Aspirin sensitivity (no vs yes) 1.31 0.07 23.99
Endoscopy (no vs yes) 0.05 0.00 0.61
CT sinusitis (no vs yes) 0.00 �0.001 0.22
Polyps (no vs yes) 16.54 1.27 215.25

CI � confidence interval; OR � odds ratio.
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therapy would be expected to be higher than self-
referred patients.

Direct comparison between studies is challenging
because of different study design variables including
doses, duration, and inclusion of additional agents;
follow-up period; and definitions of what constitutes
failure of medical therapy. The majority of American
Rhinologic Society members surveyed (61.0%) consider
that medical failure was disease on CT scan with per-
sistent symptoms, and many (41.9%) regarded medical
failure was disease with improved but persistent
symptoms.

Nasal polyposis has been previously reported to be
an important predictor of sinusitis relapse.5 We found
a tendency toward polyp patients being more likely to
require surgery after a trial of medical therapy (p �
0.06).4 In our study patient group there was no associ-
ation between Lund-Mackay score and symptom score
severity (p � 0.34), a finding consistent with several
other reports.4,5,18 Relatively younger age, male gen-
der, presence of asthma, and positive endoscopic and
CT findings (Table 1) were correlated with severity of
symptom scores and were predictive of a need for
surgery.

Our study has some limitations. Compliance with
medical therapy was not measured, and poor compli-
ance would presumably reduce efficacy. Follow-up
data were not available for 10% of patients.

The decision to proceed to surgery was largely based
on the patients’ perspective that their response to med-
ical therapy was not adequate. It is very difficult to
objectify the basis of this decision, and it is vulnerable
to patient and surgeon biases. However, the frame-
work of the consultation was similar in all cases and
the patients were asked how they wished to proceed in
an open manner.

A longer period of follow-up especially in patients
whose symptoms have improved sufficiently after the
medical therapy so that surgery was not indicated,
would offer a superior insight into the longevity of the
medical therapy effect. For practical reasons we were
limited to a period of several months to maximize
completeness of follow-up.

The majority of the study patients with Samter’s
triad had not been desensitized at the time of their
taking medical therapy. Aspirin desensitization has
been shown to improve nasal congestion, sense of
smell, and reduction in sinus infections. This effect is
independent of maximal medical therapy, and may
confound the result.19

The majority (52.5%) of our patients failed to achieve
what they regarded as adequate control of their symp-
toms with medical therapy and therefore required si-
nus surgery. The combination of medical therapy and
surgery shares a synergistic relationship in providing
long-term disease control.

The challenge is to offer a medical therapy regimen
that is effective while remaining safe and well tolerated
by patients. Medical therapy for CRS will continue to
evolve as our understanding of the disease process and
pharmacotherapy advances.

CONCLUSION
In this series, medical therapy improved symptoms

sufficiently so that nearly 40% of patients felt they did
not require surgery. After a follow-up at 3 months,
those patients who showed good symptomatic re-
sponse to medical therapy were maintained on intra-
nasal steroid sprays and saline irrigation. The benefi-
cial effect of the medical therapy was persistent up to
an average of 8 months follow-up. Endoscopic findings
and a history of asthma were a prognostic factor for
failure of medical therapy. Demographic factors in-
cluding being older and of female gender were associ-
ated with favorable response.
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