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Otolaryngology–Head and Neck Surgery (2007) 137, S1-S31
GUIDELINES

Clinical practice guideline: Adult sinusitis

Richard M. Rosenfeld, MD, MPH, David Andes, MD,
Neil Bhattacharyya, MD, Dickson Cheung, MD, MBA, MPH-C,
Steven Eisenberg, MD, Theodore G. Ganiats, MD, Andrea Gelzer, MD, MS,
Daniel Hamilos, MD, Richard C. Haydon III, MD, Patricia A. Hudgins, MD,
Stacie Jones, MPH, Helene J. Krouse, PhD, Lawrence H. Lee, MD,
Martin C. Mahoney, MD, PhD, Bradley F. Marple, MD,
Col. John P. Mitchell, MC, MD, Robert Nathan, MD,
Richard N. Shiffman, MD, MCIS, Timothy L. Smith, MD, MPH, and
David L. Witsell, MD, MHS, Brooklyn, NY; Madison, WI; Boston, MA; Baltimore,
MD; Edina, MN; San Diego, CA; Hartford, CT; Lexington, KY; Atlanta, GA;
Alexandria, VA; Detroit, MI; Buffalo, NY; Dallas, TX; Wright-Patterson AFB, OH;

Denver, CO; New Haven, CT; Portland, OR; and Durham, NC
OBJECTIVE: This guideline provides evidence-based recom-
mendations on managing sinusitis, defined as symptomatic inflam-
mation of the paranasal sinuses. Sinusitis affects 1 in 7 adults in the
United States, resulting in about 31 million individuals diagnosed
each year. Since sinusitis almost always involves the nasal cavity,
the term rhinosinusitis is preferred. The guideline target patient is
aged 18 years or older with uncomplicated rhinosinusitis, evalu-
ated in any setting in which an adult with rhinosinusitis would be
identified, monitored, or managed. This guideline is intended for
all clinicians who are likely to diagnose and manage adults with
sinusitis.
PURPOSE: The primary purpose of this guideline is to improve
diagnostic accuracy for adult rhinosinusitis, reduce inappropriate
antibiotic use, reduce inappropriate use of radiographic imaging,
and promote appropriate use of ancillary tests that include nasal
endoscopy, computed tomography, and testing for allergy and
immune function. In creating this guideline the American Acad-
emy of Otolaryngology–Head and Neck Surgery Foundation se-
lected a panel representing the fields of allergy, emergency med-
icine, family medicine, health insurance, immunology, infectious
disease, internal medicine, medical informatics, nursing, otolaryn-
gology–head and neck surgery, pulmonology, and radiology.
RESULTS: The panel made strong recommendations that 1)
clinicians should distinguish presumed acute bacterial rhinosinus-
itis (ABRS) from acute rhinosinusitis caused by viral upper respi-
ratory infections and noninfectious conditions, and a clinician
should diagnose ABRS when (a) symptoms or signs of acute
rhinosinusitis are present 10 days or more beyond the onset of
upper respiratory symptoms, or (b) symptoms or signs of acute
rhinosinusitis worsen within 10 days after an initial improvement
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(double worsening), and 2) the management of ABRS should
include an assessment of pain, with analgesic treatment based on
the severity of pain.
The panel made a recommendation against radiographic imaging
for patients who meet diagnostic criteria for acute rhinosinusitis,
unless a complication or alternative diagnosis is suspected.
The panel made recommendations that 1) if a decision is made to
treat ABRS with an antibiotic agent, the clinician should prescribe
amoxicillin as first-line therapy for most adults, 2) if the patient
worsens or fails to improve with the initial management option by
7 days, the clinician should reassess the patient to confirm ABRS,
exclude other causes of illness, and detect complications, 3) clini-
cians should distinguish chronic rhinosinusitis (CRS) and recurrent
acute rhinosinusitis from isolated episodes of ABRS and other
causes of sinonasal symptoms, 4) clinicians should assess the
patient with CRS or recurrent acute rhinosinusitis for factors that
modify management, such as allergic rhinitis, cystic fibrosis, im-
munocompromised state, ciliary dyskinesia, and anatomic varia-
tion, 5) the clinician should corroborate a diagnosis and/or inves-
tigate for underlying causes of CRS and recurrent acute
rhinosinusitis, 6) the clinician should obtain computed tomography
of the paranasal sinuses in diagnosing or evaluating a patient with
CRS or recurrent acute rhinosinusitis, and 7) clinicians should
educate/counsel patients with CRS or recurrent acute rhinosinusitis
regarding control measures.
The panel offered as options that 1) clinicians may prescribe
symptomatic relief in managing viral rhinosinusitis, 2) clinicians
may prescribe symptomatic relief in managing ABRS, 3) obser-
vation without use of antibiotics is an option for selected adults
with uncomplicated ABRS who have mild illness (mild pain and
temperature �38.3°C or 101°F) and assurance of follow-up, 4) the
k Surgery Foundation. All rights reserved.
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S2 Otolaryngology–Head and Neck Surgery, Vol 137, No 3S, September 2007
clinician may obtain nasal endoscopy in diagnosing or evaluating
a patient with CRS or recurrent acute rhinosinusitis, and 5) the
clinician may obtain testing for allergy and immune function in
evaluating a patient with CRS or recurrent acute rhinosinusitis.
DISCLAIMER: This clinical practice guideline is not intended
as a sole source of guidance for managing adults with rhinosinus-
itis. Rather, it is designed to assist clinicians by providing an
evidence-based framework for decision-making strategies. It is not
intended to replace clinical judgment or establish a protocol for all
individuals with this condition, and may not provide the only
appropriate approach to diagnosing and managing this problem.
© 2007 American Academy of Otolaryngology–Head and Neck
Surgery Foundation. All rights reserved.

Sinusitis affects 1 in 7 adults in the United States, result-
ing in 31 million individuals diagnosed each year.1 The

direct annual health-care cost of $5.8 billion stems mainly
from ambulatory and emergency department services,2 but
also includes 500,000 surgical procedures performed on the
paranasal sinuses.3 More than 1 in 5 antibiotics prescribed
in adults are for sinusitis, making it the fifth most common
diagnosis for which an antibiotic is prescribed.4 The indirect
costs of sinusitis include 73 million days of restricted ac-
tivity per year.2 Despite the high prevalence and economic
impact of sinusitis, considerable practice variations exist
across and within the multiple disciplines involved in man-
aging the condition.5,6

The target patient for the guideline is aged 18 years or
older with a clinical diagnosis of uncomplicated rhinosinus-
itis:

● Rhinosinusitis is defined as symptomatic inflammation of
the paranasal sinuses and nasal cavity. The term rhinosi-
nusitis is preferred because sinusitis is almost always
accompanied by inflammation of the contiguous nasal
mucosa.7-9 Therefore, rhinosinusitis is used in the re-
mainder of the guideline.

● Uncomplicated rhinosinusitis is defined as rhinosinusitis
without clinically evident extension of inflammation out-
side the paranasal sinuses and nasal cavity at the time of
diagnosis (eg, no neurologic, ophthalmologic, or soft tis-
sue involvement).

Rhinosinusitis may be further classified by duration as
acute (less than 4 weeks), subacute (4-12 weeks), or chronic
(more than 12 weeks, with or without acute exacerbations).
Acute rhinosinusitis may be classified further by symptom
pattern (see boldfaced statement #1 below) into acute bac-
terial rhinosinusitis (ABRS) or viral rhinosinusitis (VRS).
When there are 4 or more acute episodes per year of ABRS,
without persistent symptoms between episodes, the condi-
tion is termed recurrent acute rhinosinusitis.

Guideline statements regarding acute rhinosinusitis will
focus on diagnosing presumed bacterial illness and using
antibiotics appropriately. Guideline statements regarding
chronic rhinosinusitis or recurrent acute rhinosinusitis will
focus on appropriate use of diagnostic tests. The guideline
panel made an explicit decision not to discuss management

of subacute rhinosinusitis, because research evidence is
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lacking, and this designation arose as a filler term to de-
scribe the heterogeneous clinical entity between ABRS and
chronic rhinosinusitis.

GUIDELINE PURPOSE

The primary purpose of this guideline is to improve diag-
nostic accuracy for adult rhinosinusitis, reduce inappropri-
ate antibiotic use, reduce inappropriate use of radiographic
imaging, and promote appropriate use of ancillary tests that
include nasal endoscopy, computed tomography, and testing
for allergy and immune function. Secondary goals include
creating a guideline suitable for deriving a performance
measure on rhinosinusitis and training participants in guide-
line methodology to facilitate future development efforts.

The guideline is intended for all clinicians who are likely
to diagnose and manage adults with rhinosinusitis, and
applies to any setting in which an adult with rhinosinusitis
would be identified, monitored, or managed. This guideline,
however, does not apply to patients under age 18 years or to
patients of any age with complicated rhinosinusitis. No
recommendations are made regarding surgery for rhinosi-
nusitis.

The guideline will not consider management of the fol-
lowing clinical presentations, although differential diagno-
sis for these conditions and bacterial rhinosinusitis will be
discussed: allergic rhinitis, eosinophilic nonallergic rhinitis,
vasomotor rhinitis, invasive fungal rhinosinusitis, allergic
fungal rhinosinusitis, vascular headaches, and migraines.
Similarly, the guideline will not consider management of
rhinosinusitis in patients with the following modifying fac-
tors, but will discuss their importance: cystic fibrosis, im-
motile cilia disorders, ciliary dyskinesia, immune defi-
ciency, prior history of sinus surgery, and anatomic
abnormalities (eg, deviated nasal septum).

Existing guidelines concerning rhinosinusitis tend to be
broad literature reviews or consensus documents with lim-
ited cross-specialty input. Moreover, although some guide-
lines contain evidence rankings, the process used to link
rankings with specific grades of recommendation is often
unclear. Our goal was to create a multidisciplinary guideline
with a limited set of focused recommendations based on a
transparent and explicit process that considers levels of
evidence, harm-benefit balance, and expert consensus to fill
evidence gaps. Moreover, the guideline should have a well-
defined focus based on aspects of management offering the
greatest opportunity for quality improvement.

BURDEN OF RHINOSINUSITIS

Most acute rhinosinusitis begins when a viral upper respi-
ratory infection (URI) extends into the paranasal sinuses,
which may be followed by bacterial infection. About 20

million cases of ABRS occur annually in the United States,4
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rendering it one of the most common conditions encoun-
tered by primary care clinicians. The importance of ABRS
relates not only to prevalence, but to the potential for rare,
but serious, sequelae that include meningitis, brain abscess,
orbital cellulitis, and orbital abscess.10-11

ABRS has significant socioeconomic implications. The
cost of initial antibiotic treatment failure in ABRS, includ-
ing additional prescriptions, outpatient visits, tests, and pro-
cedures,12 contributes to a substantial total rhinosinusitis-
related health-care expenditure of more than $3.0 billion per
year in the United States.4 Aside from the direct treatment
costs, decreased productivity and lost work days contribute
to an even greater indirect health-care cost associated with
this condition.

Chronic rhinosinusitis (CRS) is one of the most common
chronic diseases, with prevalence as high as or higher than
many other chronic conditions such as allergy and asthma.
According to The National Health Interview Survey, CRS
affects 14% to 16% of the U.S. population.13-14 The period
prevalence is approximately 2% per decade with peak at age
20 to 59 years.15-16 CRS is more common in females16-18 and
is accompanied by nasal polyps in about 19% to 36% of
patients.19-20

CRS has significant socioeconomic implications. In 2001
there were 18.3 million office visits for CRS, most of which
resulted in prescription medications. Patients with CRS visit
primary care clinicians twice as often as those without the
disorder, and have five times as many prescriptions filled.21

Extrapolation of these data yields an annual direct cost for CRS
of $4.3 billion.2 Patients with CRS have a substantial negative
health impact due to their disease, which adversely affects

Table 1

Interventions considered in rhinosinusitis guideline de

Diagnosis targeted history
physical examination
anterior rhinoscopy
transillumination
nasal endoscopy
nasal swabs
antral puncture
culture of nasal cavity, middle meatus,

Treatment watchful waiting/observation
education/information
systemic antibiotics
topical antibiotics
oral/topical steroids
systemic/topical decongestants
antihistamines
mucolytics

Prevention topical steroids
immunotherapy
nasal lavage
smoking cessation
hygiene
mood, physical functioning, and social functioning.22-23 Pa-
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tients with CRS referred to otolaryngologists score signifi-
cantly lower on measures of bodily pain and social functioning
than do those with angina, back pain, congestive heart failure,
and chronic obstructive pulmonary disease.24

The primary outcome considered in this guideline is
resolution or change of the signs and symptoms associ-
ated with rhinosinusitis. Secondary outcomes include
eradication of pathogens, recurrence of acute disease, and
complications or adverse events. Other outcomes consid-
ered include cost, adherence to therapy, quality of life,
return to work or activity, avoiding surgery, return phy-
sician visits, and effect on comorbid conditions (eg, al-
lergy, asthma, gastroesophageal reflux). The high inci-
dence and prevalence of rhinosinusitis and the diversity
of interventions in practice (Table 1) make this an im-
portant condition for the use of an up-to-date, evidence-
based practice guideline.

METHODS

General Methods and Literature Search
The guideline was developed using an explicit and trans-
parent a priori protocol for creating actionable statements
based on supporting evidence and the associated balance
of benefit and harm.25 The multidisciplinary guideline
development panel was chosen to represent the fields of
allergy, emergency medicine, family medicine, health
insurance, immunology, infectious disease, internal med-
icine, medical informatics, nursing, otolaryngology– head

ment

imaging procedures
blood tests: CBC, others
allergy evaluation and testing
immune function testing
gastroesophageal reflux
pulmonary function tests
mucociliary dysfunction tests

her site

leukotriene modifiers
nasal saline
analgesics
complementary and alternative medicine
postural drainage/heat
biopsy (excluded from guideline)
sinus surgery (excluded from guideline)

education
pneumococcal vaccination
influenza vaccination
environmental controls
velop

or ot
and neck surgery, and radiology. Several group members
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had significant prior experience in developing clinical
practice guidelines.

Several literature searches were performed through No-
vember 30, 2006 by AAO-HNS staff. The initial MEDLINE
search using “sinusitis OR rhinosinusitis” in any field, or
“sinus* AND infect*” in the title or abstract, yielded 18,020
potential articles:

1) Clinical practice guidelines were identified by limiting
the MEDLINE search to 28 articles using “guideline” as
a publication type or title word. Search of the National
Guideline Clearinghouse (www.guideline.gov) identi-
fied 59 guidelines with a topic of sinusitis or rhinosinus-
itis. After eliminating articles that did not have rhinosi-
nusitis as the primary focus, 12 guidelines met quality
criteria of being produced under the auspices of a med-
ical association or organization and having an explicit
method for ranking evidence and linking evidence to
recommendations.

2) Systematic reviews (meta-analyses) were identified by
limiting the MEDLINE search to 226 articles using a
validated filter strategy for systematic reviews.26 Search
of the Cochrane Library identified 71 relevant titles.
After eliminating articles that did not have rhinosinusitis
as the primary focus, 18 systematic reviews met quality
criteria of having explicit criteria for conducting the
literature and selecting source articles for inclusion or
exclusion.

3) Randomized controlled trials were identified by search
of the Cochrane Controlled Trials Register, which iden-
tified 515 trials with “sinusitis” or “rhinosinusitis” as a
title word.

4) Original research studies were identified by limiting
the MEDLINE search to articles with a sinusitis
(MeSH term) as a focus, published in English after
1991, not containing children age 12 years or younger
and not having a publication type of case report. The
resulting data set of 2039 articles yielded 348 related
to diagnosis, 359 to treatment, 151 to etiology, and 24
to prognosis.

Results of all literature searches were distributed to
guideline panel members at the first meeting. The mate-
rials included an evidence table of clinical practice guide-
lines, an evidence table of systematic reviews, full-text
electronic versions of all articles in the evidence tables,
and electronic listings with abstracts (if available) of the
searches for randomized trials and original research. This
material was supplemented, as needed, with targeted
searches to address specific needs identified in writing the
guideline.

In a series of conference calls, the working group
defined the scope and objectives of the proposed guide-
line. During the 9 months devoted to guideline develop-
ment ending in April 2007, the group met twice with
interval electronic review and feedback on each guideline

draft to ensure accuracy of content and consistency with
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standardized criteria for reporting clinical practice guide-
lines.27

The Guidelines Review Group of the Yale Center for
Medical Informatics used GEM-COGS,28 the guideline
implementability appraisal and extractor software, to ap-
praise adherence of the draft guideline to methodologic
standards, to improve clarity of recommendations, and to
predict potential obstacles to implementation. Panel mem-
bers received summary appraisals in March 2007 and mod-
ified an advanced draft of the guideline.

The final draft practice guideline underwent extensive
external peer review. Comments were compiled and re-
viewed by the group chairperson. The recommendations
contained in the practice guideline are based on the best
available published data through January 2007. Where
data are lacking, a combination of clinical experience and
expert consensus was used. A scheduled review process
will occur at 5 years from publication or sooner if new
compelling evidence warrants earlier consideration.

Classification of Evidence-based Statements

Guidelines are intended to reduce inappropriate variations
in clinical care, to produce optimal health outcomes for
patients, and to minimize harm. The evidence-based ap-
proach to guideline development requires that the evidence
supporting a policy be identified, appraised, and summa-
rized and that an explicit link between evidence and state-
ments be defined. Evidence-based statements reflect both
the quality of evidence and the balance of benefit and harm
that is anticipated when the statement is followed. The
definitions for evidence-based statements29 are listed in
Tables 2 and 3.

Guidelines are never intended to supersede profes-
sional judgment; rather, they may be viewed as a relative
constraint on individual clinician discretion in a particu-
lar clinical circumstance. Less frequent variation in prac-
tice is expected for a strong recommendation than might
be expected with a recommendation. Options offer the
most opportunity for practice variability.30 Clinicians
should always act and decide in a way that they believe
will best serve their patients’ interests and needs, regard-
less of guideline recommendations. Guidelines represent
the best judgment of a team of experienced clinicians and
methodologists addressing the scientific evidence for a
particular topic.29

Making recommendations about health practices in-
volves value judgments on the desirability of various
outcomes associated with management options. Values
applied by the guideline panel sought to minimize harm,
diminish unnecessary and inappropriate therapy, and re-
duce the unnecessary use of systemic antibiotics. A major
goal of the committee was to be transparent and explicit
about how values were applied and to document the

process.
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Financial Disclosure and Conflicts of Interest

The cost of developing this guideline, including travel ex-
penses of all panel members, was covered in full by the
AAO-HNS Foundation. Potential conflicts of interest for all
panel members in the past 5 years were compiled and
distributed before the first conference call. After review and
discussion of these disclosures,31 the panel concluded that
individuals with potential conflicts could remain on the
panel if they: 1) reminded the panel of potential conflicts
before any related discussion, 2) recused themselves from a
related discussion if asked by the panel, and 3) agreed not to
discuss any aspect of the guideline with industry before
publication. Lastly, panelists were reminded that conflicts of
interest extend beyond financial relationships and may in-
clude personal experiences, how a participant earns a living,
and the participant’s previously established “stake” in an

Table 2

Guideline definitions for evidence-based statements

Statement Definition

Strong recommendation A strong recommendation m
of the recommended appr
exceed the harms (or that
exceed the benefits in the
negative recommendation
quality of the supporting e
excellent (Grade A or B)*.
identified circumstances, s
recommendations may be
lesser evidence when high
is impossible to obtain and
benefits strongly outweigh

Recommendation A recommendation means t
exceed the harms (or that
the benefits in the case of
recommendation), but the
evidence is not as strong (
In some clearly identified c
recommendations may be
lesser evidence when high
is impossible to obtain and
benefits outweigh the harm

Option An option means that either
evidence that exists is sus
or that well-done studies (
C)* show little clear advan
approach versus another.

No recommendation No recommendation means
lack of pertinent evidence
an unclear balance betwee
harms.

*See Table 3 for definition of evidence grades.
issue.32
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RHINOSINUSITIS GUIDELINE EVIDENCE-

BASED STATEMENTS

Each evidence-based statement is organized in a similar
fashion: evidence-based statement in boldface type, fol-
lowed by an italicized statement on the strength of the
recommendation. Several paragraphs then discuss the evi-
dence base supporting the statement, concluding with an
“evidence profile” of aggregate evidence quality, benefit-
harm assessment, and statement of costs. Lastly, there is an
explicit statement of the value judgments, the role of patient
preferences, and a repeat statement of the strength of the
recommendation. An overview of evidence-based state-
ments in the guideline and their interrelationship is shown in
Table 4.

The role of patient preference in making decisions de-

Implication

the benefits
clearly
arms clearly
of a strong
that the
ce is

e clearly

based on
ity evidence
anticipated
arms.

Clinicians should follow a strong
recommendation unless a clear and
compelling rationale for an
alternative approach is present.

nefits
arms exceed
ative
ty of

B or C)*.
stances,
based on

ity evidence
anticipated

Clinicians should also generally follow
a recommendation but should
remain alert to new information and
sensitive to patient preferences.

uality of
Grade D)*

A, B, or
o one

Clinicians should be flexible in their
decision making regarding
appropriate practice, although they
may set bounds on alternatives;
patient preference should have a
substantial influencing role.

is both a
e D)* and
efits and

Clinicians should feel little constraint in
their decision making and be alert to
new published evidence that clarifies
the balance of benefit versus harm;
patient preference should have a
substantial influencing role.
eans
oach
the h
case
) and
viden
In som
trong
made
-qual

the
the h

he be
the h
a neg
quali
Grade
ircum
made
-qual

the
s.

the q
pect (
Grade
tage t

there
(Grad
n ben
serves further clarification. For some statements the evi-

by guest on April 2, 2013

http://oto.sagepub.com/
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dence base demonstrates clear benefit, which would mini-
mize the role of patient preference. If the evidence is weak
or benefits are unclear, however, not all informed patients

Table 3

Evidence quality for grades of evidence

Grade Evidence quality

A Well-designed randomized controlled trials or
diagnostic studies performed on a
population similar to the guideline’s target
population

B Randomized controlled trials or diagnostic
studies with minor limitations;
overwhelmingly consistent evidence from
observational studies

C Observational studies (case control and
cohort design)

D Expert opinion, case reports, reasoning from
first principles (bench research or animal
studies)

X Exceptional situations where validating
studies cannot be performed and there is a
clear preponderance of benefit over harm

Table 4

Outline of evidence-based statements

Clinical condition (evidence-based statement nu

I. Presumed Viral Rhinosinusitis (VRS)
a. Diagnosis (Statement #1a)
b. Radiographic imaging (Statement #1b)
c. Symptomatic relief (Statement #2)

II. Presumed Acute Bacterial Rhinosinusitis (ABRS)
a. Diagnosis (Statement #1a)
b. Radiographic imaging (Statement #1b)
c. Initial management

i. Pain assessment (Statement #3a)
ii. Symptomatic relief (Statement #3b)
iii. Watchful waiting (Statement #4)
iv. Antibiotic selection (Statement #5)

d. Treatment failure (Statement #6)

III. Subacute Sinusitis (no statements)

IV. Chronic Rhinosinusitis (CRS) and Recurrent Acute R
a. Diagnosis (Statement #7a)
b. Modifying factors (Statement #7b)
c. Diagnostic testing (Statement #8a)

i. Nasal endoscopy (Statement #8b)
ii. Radiographic imaging (Statement #8c)
iii. Testing for allergy and immune function (Sta

d. Prevention (Statement #9)

*See Table 2 for definitions.
 oto.sagepub.comDownloaded from 
might opt to follow the suggestion. In these cases, the
practice of shared decision making, where the management
decision is made by a collaborative effort between the
clinician and the informed patient, becomes more useful.
Factors related to patient preference include (but are not
limited to) absolute benefits (number needed to treat), ad-
verse effects (number needed to harm), cost of drugs or
tests, frequency and duration of treatment, and desire to take
or avoid antibiotics. Comorbidity can also impact patient
preferences by several mechanisms, including the potential
for drug-drug interactions when planning therapy.

Statement 1a. Diagnosis of Acute

Rhinosinusitis

Clinicians should distinguish presumed acute bacterial
rhinosinusitis (ABRS) from acute rhinosinusitis caused
by viral upper respiratory infections and noninfectious
conditions. A clinician should diagnose ABRS when (a)
symptoms or signs of acute rhinosinusitis are present 10
days or more beyond the onset of upper respiratory
symptoms, or (b) symptoms or signs of acute rhinosi-
nusitis worsen within 10 days after an initial improve-
ment (double worsening). Strong recommendation based

) Statement strength*

Strong recommendation
Recommendation against
Option

Strong recommendation
Recommendation against

Strong recommendation
Option
Option
Recommendation
Recommendation

inusitis

t #8d)

Recommendation
Recommendation
Recommendation
Option
Recommendation
Option
Recommendation
mber

hinos

temen
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on diagnostic studies with minor limitations and a prepon-
derance of benefit over harm.

Cardinal Symptoms of Acute Rhinosinusitis
Acute rhinosinusitis is diagnosed as up to 4 weeks of puru-
lent (not clear) nasal drainage accompanied by nasal ob-
struction, facial pain-pressure-fullness, or both (Table 5).
When this symptom complex is present, the clinician should
distinguish between viral rhinosinusitis (VRS) and pre-
sumed ABRS.4,9,33,34 This distinction is based on illness
pattern and duration (Table 5), because purulent nasal drain-
age as a sole criterion cannot distinguish between viral and
bacterial infection.35

The rationale for selecting three cardinal symptoms is
based on their high sensitivity and their relatively high
specificity for ABRS, especially when considering the time
interval of persistence for 10 days or longer.36-38 Purulent
nasal drainage predicts presence of bacteria on antral aspi-
ration when reported as purulent rhinorrhea by the patient,
when manifest as postnasal drip or purulent discharge in the
posterior pharynx, or when observed in the nasal cavity or
near the sinus ostium.39,40 Purulent rhinorrhea also predicts
radiographic evidence of ABRS.41,42 Facial or dental pain
also predicts ABRS,38,40 but the location correlates poorly
with the specific sinuses involved.43 Lastly, patient com-
plaints of nasal obstruction correlate with objective mea-
sures, such as rhinomanometry or nasal peak flow rate.44

Since the usual clinical dilemma is to differentiate ABRS

Table 5

Acute rhinosinusitis definitions

Term

Acute rhinosinusitis Up to 4 weeks of purulen
by nasal obstruction, fac
● Purulent nasal discha

that typically accomp
by the patient or obse

● Nasal obstruction ma
congestion, blockage,
examination

● Facial pain-pressure-f
manifest with headac

Viral rhinosinusitis (VRS) Acute rhinosinusitis that
infection. A clinician sho
a. symptoms or signs of

symptoms are not wo

Acute bacterial
rhinosinusitis (ABRS)

Acute rhinosinusitis that
infection. A clinician sho
a. symptoms or signs of

the onset of upper res
b. symptoms or signs of

improvement (double
from VRS, the specificity of ABRS symptoms has typically
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been studied in this context. The antecedent history of viral
URI likely contributes to the specificity of these symptoms for
ABRS, but the extent to which this is true has not been
quantified. Similarly, although the differential diagnosis of
isolated nasal obstruction or facial pain is broad (and beyond
the scope of this guideline), the specificity for ABRS increases
when coupled with concurrent purulent nasal discharge (Table
5). For example, migraine headaches, tension headaches, and
dental abscess can mimic rhinosinusitis pain, but the absence
of purulent nasal discharge excludes this diagnosis based on
our definition.

Additional signs and symptoms of ABRS include fe-
ver, cough, fatigue (malaise), hyposomia, anosmia, max-
illary dental pain, and ear fullness or pressure.45 Al-
though combinations of major and minor symptoms have
been used to define sinusitis in early consensus reports,45

more recent reports9,44 have abandoned this system and
instead focus on the three cardinal features outline above.
There are no prospective trials, however, to validate this
approach, which is based on expert opinion and extrap-
olation from studies that correlate prognostic factors with
imaging results.

The initial diagnostic evaluation for acute rhinosinusitis
should include measurement of vital signs and a physical
examination of the head and neck. Particular attention
should be paid to the presence or absence of the following:
speech indicating “fullness of the sinuses”; swelling, ery-
thema, or edema localized over the involved cheekbone or

Definition
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tenderness of the upper teeth; nasal or purulent drainage in
the posterior pharynx; and signs of extrasinus involvement
(orbital or facial cellulitis, orbital protrusion, abnormalities
of eye movement, neck stiffness). However, of these phys-
ical findings, the only finding shown to have diagnostic
value is that of purulence in the nasal cavity or posterior
pharynx as discussed above.

Culture of secretions from the nasal cavity or nasophar-
ynx has not been shown to differentiate ABRS from VRS,
because nasal cultures correlate poorly with maxillary sinus
cultures obtained by direct aspiration.46 Endoscopically di-
rected middle meatal cultures have better correlation, but a
role in routine management of uncomplicated ABRS has not
been established.47

Transition From Viral to Bacterial Infection
Only about 0.5% to 2.0% of VRS episodes are complicated
by bacterial infection.48 Although ABRS is often considered
a transition from a preceding viral URI, bacterial infection
can develop at any time during the course of illness. The
concept of a transition, however, is useful for management
decisions,38 especially when considering the time course of
VRS and which disease patterns are most likely to be
associated with bacterial infection.

In the first 3 to 4 days of illness VRS cannot be differ-
entiated from an early-onset ABRS, and for that reason only
patients with unusually severe presentations or extrasinus
manifestations of infection are presumed to have a bacterial
illness. Similarly, between 5 and 10 days persistent symp-
toms are consistent with VRS or may represent the begin-
ning stages of ABRS. In this time period, however, a pattern
of initial improvement followed by worsening (“double
sickening”) is consistent with ABRS.9,41-42 Beyond 10 days,
residual sinus mucosal thickness induced by the virus may
persist, usually in the absence of active viral infection, but
the probability of confirming a bacterial infection by sinus
aspiration is about 60%.49

Gwaltney and colleagues50 studied the time course of
signs and symptoms of spontaneous rhinovirus infections
(Fig 1). Typical symptoms peak at day 2 to 3 and wane
thereafter, but may persist 14 days or longer. Antecedent
viral infection can promote ABRS by obstructing sinus
drainage during the nasal cycle,51 promoting growth of
bacterial pathogens that colonize the nose and nasopharynx
(Gwaltney 1996),48 and by depositing nasal bacteria into the
sinuses during nose-blowing.

Fever is present in some patients with VRS in the first
few days of illness (Fig 1) but does not predict bacterial
infection as an isolated diagnostic criterion. Fever has a
sensitivity and specificity of only about 50% for
ABRS.37,38,52 For this reason we did not include fever as a
cardinal sign in diagnosing ABRS. Meltzer and co-work-
ers,9 however, defined a special circumstance of ABRS
when purulent nasal discharge for 3 to 4 days was accom-
panied by high fever. In that document “high fever” was not
defined, but the criterion only applied to severe disease with

a shorter duration of illness.
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Evidence Profile

● Aggregate evidence quality: Grade B, diagnostic studies
with minor limitations regarding signs and symptoms
associated with ABRS

● Benefit: decrease inappropriate use of antibiotics for non-
bacterial illness; distinguish noninfectious conditions
from rhinosinusitis

● Harm: risk of misclassifying bacterial rhinosinusitis as
viral, or vice-versa

● Cost: not applicable
● Benefits-harm assessment: preponderance of benefit over

harms
● Value judgments: importance of avoiding inappropriate

antibiotic treatment of viral or nonbacterial illness; em-
phasis on clinical signs and symptoms for initial diagno-
sis; importance of avoiding unnecessary diagnostic tests

● Role of patient preferences: not applicable
● Policy level: strong recommendation

Statement 1b. Radiographic Imaging and

Acute Rhinosinusitis
Clinicians should not obtain radiographic imaging for
patients who meet diagnostic criteria for acute rhinosi-
nusitis, unless a complication or alternative diagnosis is
suspected. Recommendation against based on diagnostic
studies with minor limitations and a preponderance of ben-
efit over harm.

Supporting Text
Radiographic imaging of the paranasal sinuses is unneces-
sary for diagnosis in patients who already meet clinical
diagnostic criteria (Table 5) for acute rhinosinusitis.53-54

Imaging modalities for the paranasal sinuses include plain
film radiography, computed tomography (CT), and mag-
netic resonance (MR) imaging. The utility of ultrasound for
diagnosis is inconclusive55 and will not be discussed fur-

Figure 1 Symptom prevalence by day for rhinovirus illness
(data from Gwaltney et al50).
ther.
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A meta-analysis of 6 studies showed that sinus radiog-
raphy has moderate sensitivity (76%) and specificity (79%)
compared with sinus puncture in diagnosing ABRS.55 Sinus
involvement is common in documented viral URIs,56 mak-
ing it impossible to distinguish ABRS from VRS based
solely on imaging studies. Moreover, clinical criteria may
have a comparable diagnostic accuracy to sinus radiogra-
phy, and radiography is not cost effective regardless of
baseline sinusitis prevalence.55

When a complication of acute rhinosinusitis or an alter-
native diagnosis is suspected, imaging studies may be ob-
tained. Complications of ABRS include orbital, intracranial,
or soft tissue involvement. Alternative diagnoses include
malignancy and other noninfectious causes of facial pain.
Radiographic imaging may also be obtained when the pa-
tient has modifying factors or comorbidities that predispose
to complications, including diabetes, immune compromised
state, or a past history of facial trauma or surgery.

Sinus plain film radiography series consists of three
views: a lateral, Caldwell or posterior-anterior view (central
ray angled 15 degrees), and Waters or occipito-mental view
(orbitomeatal line angled 37 degrees to plane). A single
Waters view may be adequate in some patients, especially if
maxillary sinusitis is likely.52 Radiographs should be ob-
tained with the patient in the upright position to allow
visualization of air-fluid levels. This three-view series al-
lows for approximately 300 to 600 millirads skin dosage
(100-200 per radiograph). Sinus opacification, air-fluid
level, or marked or severe mucosal thickening is consistent
with, but not diagnostic of, acute rhinosinusitis.

Prospective series looking at antral puncture results as
the gold standard showed complete opacification, and air-
fluid level, or both, on plain film radiography to have a
sensitivity of 0.73 and specificity of 0.80 for acute rhinosi-
nusitis.57 Sensitivity and specificity for ethmoid and frontal
sinusitis are lower on plain film radiography. The sphenoid
sinus can be visualized with plain film radiography by
including a base or submentovertex view.

CT imaging of the sinuses is an alternative choice that is
preferred when a complication of acute rhinosinusitis is
suspected. As with plain film radiography, imaging findings
that correlate with sinusitis include opacification, air-fluid
level, and moderate to severe mucosal thickening. An ad-
vantage of CT over plain film radiography is improved
visualization of the paranasal sinuses (especially the eth-
moid complex), frontal recess, soft tissue, orbital contents,
and brain.

Limitations of CT imaging include increased cost and
radiation dosage. Radiation dose is related to technique and
may deliver over 10 times the dosage compared with plain
film radiography. With careful choice of technical factors,
however, CT dosage can be lowered to two times the dose
of plain radiography. Other limitations of CT include lack of
specificity for bacterial infection and a relative lack of
correlation between localizing symptoms and sinus disease

on CT.56,58
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Complicated sinusitis, with suspected orbital, intracra-
nial, or deep facial extension based on severe headache,
proptosis, cranial nerve palsies, or facial swelling, should be
evaluated with iodine contrast-enhanced CT or gadolinium-
based MR imaging to identify extra-sinus extension or in-
volvement.59,60 Suspected complications of acute rhinosi-
nusitis are the only indication for MR imaging in the setting
of acute sinusitis.

Evidence Profile

● Aggregate evidence quality: Grade B, diagnostic studies
with minor limitations

● Benefit: avoid unnecessary radiation exposure; avoid de-
lays in diagnosis from obtaining and interpreting imaging
studies

● Harm: delayed diagnosis of serious underlying condition
● Cost: savings by not performing routine radiologic imag-

ing
● Benefits-harm assessment: preponderance of benefit over

harm
● Value judgments: importance of avoiding unnecessary

radiation and cost in diagnosing acute rhinosinusitis
● Role of patient preferences: minimal
● Patient exclusions: suspicion of complicated acute rhino-

sinusitis based on severe headache, proptosis, cranial
nerve palsies, facial swelling, or other clinical findings

● Policy level: recommendation

Statement 2. Symptomatic Relief of Viral

Rhinosinusitis (VRS)
Clinicians may prescribe symptomatic relief in manag-
ing VRS. Option based on randomized trials with limita-
tions and cohort studies with an unclear balance of benefit
and harm that varies by patient.

Supporting Text
VRS is a self-limited disease characterized by cough, sneez-
ing, rhinorrhea, sore throat, and nasal congestion. 50 Antibi-
otics are not recommend for treating VRS because they are
ineffective for viral illness and do not relieve symptoms
directly.61

Sputum color should not be used to assess the need for
antibiotic therapy, because color is related to presence of
neutrophils, not bacteria. Since neutrophils often appear in
the nasal discharge of patients with VRS,35,62-64 sputum
may be clear, cloudy, or colored. While there is always a
small chance that an early ABRS will be misdiagnosed as a
VRS, the indiscriminate use of antibiotics for all patients
with acute rhinosinusitis is discouraged because of cost,
adverse effects, allergic reactions, and potential drug-drug
interactions.54,65

Management of VRS is primarily symptomatic, with
an analgesic or antipyretic provided for pain or fever,
respectively. Topical or systemic decongestants may of-

fer additional symptomatic relief, but their ability to
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prevent ABRS from developing is unproved. In theory, a
decongestant (especially topical) can restore sinus ostial
patency. The effect, however, is limited to the nasal
cavity and does not extend to the paranasal sinuses.66

Lack of symptomatic response to a topical decongestant
has been proposed as an indicator of ABRS,67 but this is
also unproved.

The topical decongestants, most often the long-acting
agent oxymetazoline hydrochloride, provide more symp-
tom relief than oral decongestants because of increased
potency. This benefit, however, is offset partly by the risk
of developing a rebound nasal congestion after the topical
decongestant is discontinued. For this reason, many cli-
nicians limit use of a topical decongestant to only 3 days.

Systemic steroid therapy has not been shown effective
for VRS, and weak evidence supports using topical nasal
steroids.68 Steroids could theoretically be beneficial by re-
ducing the allergic response in patients with allergic rhinitis
and by decreasing the swelling associated with rhinosinus-
itis. An advantage of the topical nasal steroids is that they
are minimally absorbed and therefore have a low chance of
systemic side effects. Short-term use of systemic steroids
can produce behavioral changes, increased appetite, and
weight gain.

Antihistamine therapy has been used to treat VRS be-
cause of a drying effect, but no studies have been published
that assess the impact of antihistamines specifically on VRS
outcomes. Adverse effects of antihistamines, especially
first-generation H1-antagonists, include drowsiness, behav-
ioral changes, and impaired mucus transport in the nose and
sinuses because of drying.

Evidence Profile

● Aggregate evidence quality: Grade B and C, randomized
controlled trials with limitations and cohort studies

● Benefit: reduction of symptoms; avoidance of unneces-
sary antibiotics

● Harm: adverse effects of decongestants, antihistamines,
topical steroid sprays

● Cost: cost of medications
● Benefits-harm assessment: unclear balance of benefit and

harm that varies by patient
● Value judgments: provide symptomatic relief, but avoid

inappropriate use of antibiotics for viral illness
● Role of patient preferences: substantial role in selection

and use of therapies for symptomatic relief
● Policy level: option

Statement 3a. Pain Assessment of Acute

Bacterial Rhinosinusitis (ABRS)
The management of ABRS should include an assessment
of pain. The clinician should recommend analgesic treat-
ment based on the severity of pain. Strong recommenda-
tion based on randomized controlled trials of general pain
relief in non-ABRS populations with a preponderance of

benefit over harm.
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Supporting Text
Pain relief is a major goal in managing ABRS, and is often
the main reason that patients with this condition seek health
care.37,38 Ongoing assessment of the severity of discomfort
is essential for proper management. Severity may be as-
sessed using a faces pain scale69 or a simple visual-analog
scale,44 or by asking the patient to qualitatively rate the
discomfort as “mild” versus “moderate/severe.”

Frequent use of analgesics is often necessary to permit
patients to achieve comfort, rest, and resume normal activ-
ities. Adequate pain control requires knowing the dose,
timing, routes of delivery, and possible adverse effects of an
analgesic.70,71 Mild to moderate pain usually responds to
acetaminophen or nonsteroidal anti-inflammatory drugs
given alone or in fixed combination with an opioid (eg,
acetaminophen with codeine, oxycodone, or hydrocodone;
ibuprofen with oxycodone).

Convenience, ease of use, and cost make orally admin-
istered analgesics the preferred route of administration
whenever possible. When frequent dosing is required to
maintain adequate pain relief, administering analgesics at
fixed intervals rather than on a pro re nata (p.r.n.) basis may
be more effective.

Evidence Profile

● Aggregate evidence quality: Grade B, randomized con-
trolled trials demonstrating superiority of analgesics over
placebo for general pain relief, but no trials specifically
regarding patients with ABRS

● Benefit: pain reduction
● Harm: side effects of analgesic medications; potential for

masking underlying illness or disease progression
● Costs: cost of analgesic medications
● Benefits-harm assessment: preponderance of benefit over

harm
● Value judgments: pain relief is important
● Role of patient preferences: choice of analgesic
● Policy level: strong recommendation

Statement 3b. Symptomatic Relief of Acute

Bacterial Rhinosinusitis (ABRS)
Clinicians may prescribe symptomatic relief in manag-
ing ABRS. Option based on randomized trials with heter-
ogeneous populations, diagnostic criteria, and outcome
measures with a balance of benefit and harm.

Supporting Text
Adjunctive treatments for rhinosinusitis that may aid in
symptomatic relief include decongestants (alpha-adrener-
gic), corticosteroids, saline irrigation, and mucolytics. None
of these products have been specifically approved by the
Food and Drug Administration (FDA) for use in acute
rhinosinusitis (as of February 2007), and few have data from
controlled clinical studies supporting this use. Moreover,

existing trials often include co-interventions and a hetero-
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geneous population of patients with viral, recurrent bacte-
rial, chronic, and allergic rhinosinusitis. Nonetheless, clini-
cians may wish to consider adjuvant therapy for ABRS on
an individualized basis, and we therefore provide a brief
overview of evidence in the remainder of this section.

Most clinical trials of topical corticosteroids for ABRS
are industry supported and include studies of mometa-
sone,72-74 fluticasone,75 flunisolide,76 and beclomethasone.
The best evidence comes from Meltzer and colleagues,73

who showed significantly reduced mean symptom scores
during days 2 to 15 of treatment for patients with nonsevere
ABRS who received mometasone furoate nasal spray twice
daily compared with patients who received amoxicillin or
placebo. In another study,75 patients with ABRS and a
history of recurrent or chronic sinusitis benefited from add-
ing fluticasone propionate nasal spray to cefuroxime axetil
twice daily for 10 days, and xylometazoline hydrochloride
for 3 days. In contrast with topical therapy, no controlled
clinical trials of systemic glucocorticoids for treating ABRS
have been published.

Nasal saline irrigation, alone or in conjunction with other
adjunctive measures, may improve quality of life, decrease
symptoms, and decrease medication use for ABRS, partic-
ularly in patients with frequent sinusitis. Buffered hyper-
tonic (3%-5%) saline irrigation showed a modest benefit for
acute rhinosinusitis in 2 clinical trials.77,78 Compared with
isotonic saline, hypertonic saline may have a superior anti-
inflammatory effect and better ability to thin mucus and
transiently improve mucociliary clearance.79-81 One ran-
domized trial of patients with the common cold and acute
rhinosinusitis, however, found no difference in outcomes
for hypertonic saline, normal saline, or observation.82

Topical and systemic decongestants (sympathomimetics)
have been used to treat nasal congestion associated with the
common cold for many years.83-87 There are no RCTs that
specifically study the efficacy of decongestants for ABRS,
but two small studies have shown that xylometazoline nasal
spray reduces congestion of sinus and nasal mucosa on
imaging studies51,66 and is superior to a single orally ad-
ministered dose of pseudoephedrine.66 Another small, non-
randomized study showed improved outcomes when xylo-
metazoline spray was added to antibiotics for ABRS.77

Topical decongestants should not be used more than 3
consecutive days without a prolonged intervening drug-free
period due to its propensity to cause rebound congestion
(rhinitis medicamentosa).

Antihistamines have no role in the symptomatic relief of
ABRS in nonatopic patients.34,44,88 There are no studies that
support their use in an infectious setting, and antihistamines
may worsen congestion by drying the nasal mucosa. Con-
versely, one randomized trial in allergic patients with ABRS
showed reduced sneezing and nasal congestion for lorata-
dine vs placebo when used as an adjunct to antibiotics and
oral corticosteroids.89 Antihistamine therapy, therefore, can
be considered in patients with ABRS whose symptoms

support a significant allergic component. In this regard,
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newer second-generation H1-antagonists cause less sedation
and fewer anticholinergic side effects than do older first-
generation H1-antagonists.90

Guaifenesin is a water- and alcohol-soluble agent that is
used as an expectorant to loosen phlegm and bronchial
secretions associated with upper and lower airway infec-
tions complicated by tenacious mucus and congestion.
There is currently insufficient evidence to support recom-
mending guaifenesin as an adjunct in treating rhinosinusitis.

Evidence Profile

● Aggregate evidence quality: Grade B, randomized con-
trolled trials with heterogeneous populations, diagnostic
criteria, and outcomes measures; grade D for antihista-
mines (in nonatopic patients) and guaifenesin

● Benefit: symptom relief
● Harm: side effects of medications, which include local

and systemic adverse reactions
● Costs: cost of medications
● Benefits-harm assessment: balance of benefit and harm
● Value judgments: provide symptomatic relief while min-

imizing adverse events and costs
● Role of patient preferences: substantial role for shared

decision making
● Policy level: option

Statement 4. Watchful Waiting for Acute

Bacterial Rhinosinusitis (ABRS)
Observation without use of antibiotics is an option for
selected adults with uncomplicated ABRS who have
mild illness (mild pain and temperature <38.3°C or
101°F) and assurance of follow-up. Option based on dou-
ble-blind randomized controlled trials with heterogeneity in
diagnostic criteria and illness severity, and a relative bal-
ance of benefit and risk.

Observation Option for Nonsevere ABRS
The observation option for ABRS refers to deferring anti-
biotic treatment of selected patients for up to 7 days after
diagnosis and limiting management to symptomatic relief.
Patients with nonsevere illness at presentation (mild pain
and temperature �38.3°C or 101°F) are candidates for ob-
servation when follow-up is assured, and a system is in
place that permits reevaluation if the illness persists or
worsens. Antibiotics are started if the patient’s condition
fails to improve by 7 days or worsens at any time.

Observing nonsevere ABRS is consistent with other rhi-
nosinusitis practice guidelines.7,44,54 Conversely, patients
with severe illness (moderate to severe pain or temperature
�38.3°C or 101°F) are treated initially with oral antibiotics.
Although illness severity is a primary determinant of suit-
ability for observation, the clinician should also consider the
patient’s age, general health, cardiopulmonary status, and
comorbid conditions as part of the decision-making process.

The rationale for observing ABRS is based upon a high

percentage of spontaneous improvement when patients re-
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ceive placebo in randomized controlled trials (RCTs), plus
only a modest incremental benefit from antibiotic therapy.
Three meta-analyses33,91,92 comparing antibiotic vs placebo
for acute rhinosinusitis show spontaneous improvement in
62% to 69% of patients after 7 to 14 days, spontaneous cure
in 19% to 39%, and an absolute increase of 13% to 19% in
favorable outcomes when antibiotics are used. These re-
sults, however, are limited by restricted subsets of included
articles and failure to include several RCTs that were sub-
sequently published.

Outcomes of Placebo vs Antibiotic
Systematic review93 of MEDLINE and the Cochrane Trial
Registry through January 2007 revealed 13 double-blind,
placebo-controlled, randomized trials (Table 6)74,94-105 of
antibiotics for acute rhinosinusitis in adults (3 trials con-
tained some older children). Diagnostic criteria and illness

Table 6

Double-blind randomized controlled trials of antibiotic

Author year, country
Primary

care N
Age, y

(male, %)

Bucher94 2003,
Switzerland yes 252 �18 (46) clin

de Sutter95 2002,
Belgium yes 408 �12 (45) clin

Ganança96 1973,
Brazil no 50 �18 (60) po

Hansen97 2000,
Denmark yes 139 �18 (25) alg

Haye98 1998,
Norway yes 169 �18 (26) ne

Kaiser99 2001,
Switzerland ns 269 �18 (48) clin

Lindbaek100 1996,
Norway yes 130 �16 (35) po

Lindbaek101 1998,
Norway yes 70 �16 (39) ne

Meltzer74 2005, 14
countries ns 981 �12 (35) clin

Merenstein102 2005,
USA yes 135 �18 (31) clin

Stalman103 1997,
Holland yes 192 �16 (34) clin

van Buchem104 1997,
Holland yes 214 �18 (37) po

Varonen105 2003,
Finland yes 150 �18 (30) clin

amox, amoxicillin; azithro, azithromycin; clav, clavulana
pcn, penicillin V; pos, positive; si/sx, signs and symptoms.

*Data from Rosenfeld, Singer, and Jones.93

†Combined symptoms with C-reactive protein and erythrocyte
‡Patients had clinical signs and symptoms of acute rhinosinu
air-fluid level, or mucosal thickening �5-6 mm.
§Baseline radiograph/scan showed fluid level or total opacific
††Baseline radiograph showed fluid level, opacity, and/or mu
duration varied by study, with most including at least some

 oto.sagepub.comDownloaded from 
patients with fewer than 10 days of symptoms. Four RCTs
were excluded from further consideration because they were
not double-blind,106 excluded patients with sinusitis,107 in-
cluded only children,108 or used a nonclinical outcome
based on sinus irrigation.109

Meta-analysis results for the 13 RCTs in Table 6 are
shown in Table 7.93 Clinical outcomes are defined as
“cured” (absence or near-absence of all presenting signs and
symptoms of acute rhinosinusitis) or “improved” (partial or
complete relief of presenting signs and symptoms). By 3 to
5 days after starting treatment less than one third of patients
receiving placebo are cured or improved, and the impact of
antibiotics on outcomes is not significant. By 7 to 12 days,
however, 35% of patients are cured and 73% are improved
(or cured), with an absolute increase in positive outcomes
(rate difference, RD) of 14% to 15% when antibiotics are
given (number needed to treat [NNT] of about 7 patients. By

acebo for acute rhinosinusitis*

ostic
ria

Illness
duration, days Antibiotic

Industry
funding

i/sx 4.5 median amox/clav yes

i/sx 7.4 median amox ns

al cx ns cyclacillin ns

† 6.0 median pcn no

ging‡ 10 to 30 azithro ns

i/sx 4.0 median azithro ns

ging§ �30 pcn, amox no

ging‡ �7 pcn, amox no

i/sx 7 to 28 amox yes

i/sx 11.2 median amox no

i/sx �5 doxy yes

ging†† 15.4 mean amox ns

i/sx �5d for 73% pcn, doxy, amox yes

culture; doxy, doxycycline; neg, negative; ns, not stated;

entation rate (68% positive predictive value).
ut baseline radiograph/scan did not show complete opacity,

n any sinus.
hickening �5mm.
vs pl
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ical s
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ical s
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14 to 15 days, however, the cure rate in the placebo group
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is 45% and the impact of antibiotics becomes nonsignifi-
cant.

Adverse events occur more often with antibiotics than
placebo (Table 7), with about one additional event for every
9 patients treated (number needed to harm, or NNH). Most
adverse events are gastrointestinal, but other reported side
effects include skin rash, vaginal discharge, headache, diz-
ziness, and fatigue. A secondary analysis of adverse events
in rhinosinusitis drug trials estimated that antibiotics re-
sulted in 15 days (best case) to 89 days (worst case) of
diarrhea, nausea/vomiting, or both per 100 treated patients,
compared with only 8.5 days for placebo.110 Since most
placebo-controlled trials use amoxicillin, however, gastro-
intestinal side effects may be lower with other antibiotic
classes. None of the trials assessed the impact of antibiotics
on bacterial resistance, but the ability of oral antibiotic
therapy to induce resistance by selective pressure on exist-
ing microflora is well documented.111,112

Only one suppurative complication of sinusitis was re-
ported in the randomized trials in Table 6: a patient who
initially received placebo was started on amoxicillin-clavu-
lanate at day 14 and 7 days later developed a brain ab-
scess.94 This rate of one complication in more than 1100
patients receiving placebo, however, does not differ statis-
tically from the null rate seen in the antibiotic treatment
groups.

Applying Clinical Trial Results to Patient

Care
Since nearly all placebo-controlled trials recruited subjects

Table 7

Meta-analysis of antibiotic vs placebo for acute rhinos

Analysis performed outcome:
studies combined

(reference numbers) N

Antibiotic efficacy, clinical cure
1. Cured 3-5d: 97-98,100 397 0.0
2. Cured 7-12d: 94-101,103 1607 0.3
3. Cured 14-15d: 74,94,102,104 1104 0.4

Antibiotic efficacy, clinical
improvement††

4. Improved 3-5d: 98,100 258 0.3
5. Improved 7-12d: 96,98,100-101,103 543 0.7
6. Improved 14-15d: 74,104-105 800 0.7

Adverse events
7. Diarrhea: 74,95-96,98,100,102-103,105 1583 0.0
8. Any adverse event: 74,96-100,102-105 1853 0.1

CI, confidence interval; P, P value; RD, rate difference; RR,

*Data from Rosenfeld, Singer, and Jones.93

†Estimated rate of spontaneous resolution based on random-
‡Absolute change in outcomes for antibiotic vs placebo gro
random-effects meta-analysis (same as the absolute risk redu
§Percentage of total variation across studies caused by hetero
††Clinical improvement includes patients who were cured or
from a primary care setting, results may not apply to pa-
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tients with more severe or persistent symptoms seen by
specialists or emergency physicians. Several stud-
ies74,99,100,103 excluded patients with “severe illness” de-
fined most often as high fever (�101°F/38.3°C) with severe
facial/dental pain or a highly elevated C-reactive protein
(�100 mg/L).94 Common exclusion criteria in most studies
were symptoms greater than 30 days, complicated sinusitis,
immune deficiency, recent antibiotic treatment (2-4 weeks),
chronic sinusitis or nasal polyps, prior sinus surgery, or
coexisting bacterial illness (pneumonia, otitis media, or
streptococcal pharyngitis).

Another factor to consider when applying meta-analysis
results to patient care is variability (heterogeneity) among
studies. Most analyses in Table 7 had moderate or high
heterogeneity, likely related to how rhinosinusitis was di-
agnosed: studies with a more objective diagnosis tended to
show greater antibiotic benefit. For improvement day 7 to
12 (analysis #5) the studies using positive imaging100 or
positive culture96 showed larger antibiotic benefit, whereas
no benefits were found in studies with negative imag-
ing98,101 or brief disease duration.103 Similarly, for cure day
7 to 12 (analysis #2) studies with positive imaging,100 pos-
itive culture,96 or a validated algorithm97 showed the largest
benefits, whereas no benefits occurred with negative imag-
ing101 or relatively brief (median 4-7 days) illness dura-
tion.94,95,99,103

The treatment analyses in Table 7 describe success or
failure for a given clinical outcome, which can potentially
miss time-related events. As shown in Table 8, patients
receiving antibiotic had improvement or resolution of their

is*

ebo
CI)†

Absolute RD
(95% CI)‡ RR P

Hetero-
geneity§

5, 0.14) 0.01 (�0.02, 0.05) 1.59 0.451 0
4, 0.48) 0.15 (0.04, 0.25) 1.28 0.007 80
3, 0.70) 0.04 (�0.02, 0.11) 1.09 0.214 27

0, 0.99) 0.10 (�0.03, 0.24) 2.40 0.129 65
6, 0.85) 0.14 (0.01, 0.28) 1.18 0.037 74
7, 0.78) 0.07 (0.02, 0.13) 1.10 0.013 0

3, 0.12) 0.05 (0.01, 0.09) 1.74 0.027 69
8, 0.24) 0.11 (0.05, 0.16) 1.83 0.001 55
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eyond the placebo rate (spontaneous resolution), based on
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illness 4 to 8 days sooner in some studies than did those
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receiving placebo; however, this finding was not consis-
tently observed. The largest time-related benefit from anti-
biotic therapy—reduced illness duration of 8 days—was
seen in the only study100 that relied upon positive imaging
for sinusitis as a criterion for inclusion.

When considering the potential harms and benefit of
antibiotic therapy for ABRS, the evidence suggests a rela-
tive balance for patients with nonsevere illness diagnosed in
a primary care setting. The modest benefit of antibiotics for
improving rates of clinical cure or improvement at 7 to 12
days (NNT of 7), and possibly reducing illness duration, is
offset by more adverse events, the cost and inconvenience
of therapy, gastrointestinal symptoms, and the potential for
increased bacterial resistance. Moreover, most clinical im-
provement by 7 to 12 days reflects the natural history of
rhinosinusitis, rather than antibiotic efficacy. Conversely,
the evidence base for patients with severe illness is limited,
and the increased risk of suppurative complications suggests
a preponderance of benefit for antibiotic therapy.

In summary, the observation option for ABRS refers to
deferring antibiotic treatment of selected patients for up to 7
days after diagnosis and limiting management to symptom-
atic relief. We recommend limiting observation of ABRS to
patients with nonsevere illness at presentation, with assur-
ance of follow-up so that antibiotics can be started if pa-
tients fail to improve by day 7 after diagnosis or have
worsening at any time. Clinicians deciding whether or not to
treat ABRS with antibiotics should also solicit and consider
patient preference, and determine the relevance of existing
evidence to their specific practice setting and patient popu-
lation.

Evidence Profile

● Aggregate evidence quality: Grade B, randomized con-
trolled trials with heterogeneity in diagnostic criteria and
illness severity

● Benefit: increase in cure or improvement at 7 to 12 days
(NNT 6), and improvement at 14 to 15 days (NNT 16);
reduced illness duration in two studies

● Harm: adverse effects of specific antibiotics (NNH 9),

Table 8

Time-related outcomes in double-blind, randomized co

Author year Outcome definiti

de Sutter95 2002 Median pain duration 
Median illness duration
Resolution of purulent rhinor

Lindbaek100 1996 Median sinusitis duration (am
Lindbaek101 1998 Median sinusitis duration (am
Merenstein102 2005 Median time to clinical impro
Stalman103 1997 Median pain duration 
Varonen105 2003 Mean illness duration 
especially gastrointestinal; societal impact of antibiotic

 oto.sagepub.comDownloaded from 
therapy on bacterial resistance and transmission of resis-
tant pathogens; potential disease progression in patients
initially observed who do not return for follow-up

● Cost: antibiotics; potential need for follow-up visit if
observation failure

● Benefits-harm assessment: relative balance of harm vs
benefit for nonsevere ABRS, preponderance of benefit
over harm for severe ABRS

● Value judgments: minimize drug-related adverse events
and induced bacterial resistance

● Role of patient preferences: substantial role for shared
decision-making

● Potential exceptions: include but are not limited to severe
illness, complicated sinusitis, immune deficiency, prior
sinus surgery, or coexisting bacterial illness; the clinician
should also consider the patient’s age, general health,
cardiopulmonary status, and comorbid conditions when
assessing suitability for observation

● Policy level: option

Statement 5. Choice of Antibiotic for Acute

Bacterial Rhinosinusitis (ABRS)
If a decision is made to treat ABRS with an antibiotic
agent, the clinician should prescribe amoxicillin as first-
line therapy for most adults. Recommendation based on
randomized controlled trials with heterogeneity and nonin-
feriority design with a preponderance of benefit over harm.

Amoxicillin as First-line Therapy
The rationale for antibiotic therapy of ABRS is to eradicate
bacterial infection from the sinuses, hasten resolution of
symptoms, and enhance disease-specific quality of life. An-
tibiotic therapy should be efficacious, be cost-effective, and
result in minimal side effects. Dozens of RCTs have as-
sessed the comparative clinical efficacy of antibiotics in
patients with ABRS,92 with most trials either funded by
pharmaceutical companies or conducted by authors associ-
ated with the pharmaceutical industry.33

No significant differences have been found in clinical
outcomes for ABRS among different antibiotic agents. A

led trials

Placebo
group, d

Antibiotic
group, d P value

5 5 0.690
5 5 0.290

in �75% 14 9 0.007
llin) 17 9 �0.001
llin) 10 10 0.760
nt 11 8 0.039

5 4 0.250
6 6 0.660
ntrol

on

rhea
oxici
oxici
veme
systematic review92 and two RCTs113,114 of sinusitis pa-
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tients with radiologic or bacteriologic confirmation found
no significant difference in rates of clinical resolution for
patients treated with amoxicillin or amoxicillin-clavulanate
compared to cephalosporins or macrolides. Another re-
view33 found no differences in 11 comparative meta-anal-
yses, but did find a small decrease in failure rates for
amoxicillin-clavulanate vs cephalosporins (NNT 30).

The justification for amoxicillin as first-line therapy for
most patients with ABRS relates to its safety, efficacy, low
cost, and narrow microbiologic spectrum.4,7,55,92,115,116

Amoxicillin increases rates of clinical cure or improvement
compared with placebo (Table 9). Nearly all studies in
Table 9 showed better outcomes with amoxicillin, but when
assessed individually only one,100 which based the diagno-
sis of ABRS on CT imaging, reached statistical significance.
The combined effect, however, is significant based on the
larger sample size.93

For penicillin-allergic patients, folate inhibitors (tri-
methoprim-sulfamethoxazole) are a cost-effective alterna-
tive to amoxicillin.34,55,91,115,117 The macrolide class of an-
tibiotics may also be used for patients with penicillin
allergy.

Other Considerations
Most trials of ABRS administer antibiotic for 10 days. No
significant differences have been noted, however, in reso-
lution rates for ABRS with a 6- to 10-day course of antibi-

Table 9

Clinical efficacy of amoxicillin vs placebo for initial, em

Cured at 10-15 days

Author year
Amoxicillin

n/N (%)
Placebo
n/N (%)

Abso
(95%

de Sutter95

2002
59/202 (29) 47/206 (23) 0.06 (�

Lindbaek100

1996
20/45 (44) 5/44 (11) 0.33 (0.

Lindbaek101

1998
9/22 (41) 9/21 (43) �0.02 (�

Meltzer
200574

54/251 (22) 56/252 (22) �0.01 (�

Merenstein102

2005
32/67 (46) 25/68 (37) 0.11 (�

van Buchem104

1997
68/108 (63) 53/106 (50) 0.13 (�

Varonen105

2003
— —

Combined§ 0.10 (0.

CI, confidence interval; RD, absolute rate difference.

*Data from Rosenfeld, Singer, and Jones.93

†Includes patients who were cured or improved.
‡Absolute change in outcomes for amoxicillin vs placebo gro
statistically significant if the 95% CI does not include zero.
§Combined absolute rate difference for the above studies bas
otics compared with a 3- to 5-day course (azithromycin,
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telithromycin, or cefuroxime) up to 3 weeks after treat-
ment.118-120 Another systematic review found no relation
between antibiotic duration and outcome efficacy for 8
RCTs.33 Conversely, shorter treatment courses of antibiot-
ics are associated with fewer adverse effects.

Adverse events are common with antibiotic therapy, but
the diverse reporting among studies precludes meaningful
comparisons of rates across different antibiotic classes.33

An average event rate of 15% to 40% is observed, with the
most frequent complaints being nausea, vomiting, diarrhea,
abdominal pain, headache, skin rash, and photosensitivity.
Some women in each antibiotic class also experience vag-
inal moniliasis. The potential impact of antibiotics on bac-
terial resistance must also be considered. Adverse events
rarely are of sufficient severity to cause a change in therapy.

The most common bacterial species isolated from the max-
illary sinuses of patients with initial episodes of ABRS are
Streptococcus pneumoniae, Haemophilus influenzae, and
Moraxella catarrhalis,4.34 the latter being more common in
children. A review of sinus aspiration studies performed in
adults with ABRS suggests that S. pneumoniae is isolated in
approximately 20% to 43%, H. influenzae in 22% to 35%, and
M. catarrhalis in 2% to 10% of aspirates. 49,121-123 Other bac-
terial isolates found in patients with ABRS include Staphylo-
coccus aureus and anaerobes.

Local resistance patterns vary widely, but about 15% of
S. pneumoniae has intermediate penicillin resistance and

treatment of acute rhinosinusitis*

Improved at 10-15 days†

D Amoxicillin
n/N (%)

Placebo
n/N (%)

Absolute RD
(95% CI)‡

0.15) — — —

50) 39/45 (87) 25/44 (57) 0.30 (0.12, 0.48)

0.28) 17/22 (77) 14/21 (67) 0.11 (�0.16, 0.37)

0.07) 207/251 (82) 192/252 (76) 0.07 (0.00, 0.14)

0.28) — — —

0.19) 87/108 (81) 78/106 (74) 0.07 (�0.04, 0.18)

18/23 (78) 39/60 (65) 0.13 (�0.08, 0.34)

19) 0.11 (0.03, 0.19)

yond the placebo rate (spontaneous resolution); the result is

random-effects meta-analysis.
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25% is highly resistant.4 When used in sufficient doses,
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amoxicillin is effective against susceptible and intermediate
resistant pneumococci. Amoxicillin is ineffective, however,
against beta-lactamase–producing M. catarrhalis and H.
influenzae (about 80% and 30% of isolates, respectively).
The impact of amoxicillin resistance on clinical outcomes,
however, will be reduced by the favorable natural history of
acute rhinosinusitis observed when patients receive placebo
in clinical trials (Table 9).

When selecting an antibiotic for ABRS it is also impor-
tant to consider other factors that might modify the choice
of initial antibiotic therapy:

1) Patients with penicillin allergy may receive a macrolide
antibiotic or trimethoprim-sulfamethoxazole.

2) Recent use of prior antibiotics is a risk factor for the
presence of antibiotic-resistant bacteria, and a different
antibiotic should be selected if the patient has used
antibiotics in the last 4 to 6 weeks. Guidelines from the
Sinus and Allergy Partnership4 recommend a fluoro-
quinolone or high-dose amoxicillin-clavulanate (4
grams/250 milligrams per day) for patients who have
received antibiotics within the past 4 to 6 weeks.

3) Having a child in daycare in the household is a risk
factor for penicillin-resistant S. pneumoniae, for which
high-dose amoxicillin is an option.

4) There is no evidence to suggest difference in clinical
outcomes associated with differing dose or duration
schedules. However, adherence rates for antibiotics with
once-daily dosing and a short duration of use are gen-
erally higher and assure a greater likelihood of complet-
ing the full course of treatment.

Patients started on antibiotic therapy for ABRS should be
counseled on use of the medication, potential adverse ef-
fects, and the importance of adherence with dosing sched-
ules. The out-of-pocket expense of antibiotics should be
considered, because it could represent a potential barrier to
having the prescription filled and used as directed. Informa-
tion about the natural history of ABRS can aid patients in
understanding symptomatology and defining realistic ex-
pectations concerning treatment. Measures such as hydra-
tion, analgesics, and other supportive therapies should be
highlighted.

Evidence Profile

● Aggregate evidence quality: Grade B, randomized con-
trolled trials with heterogeneity and noninferiority design

● Benefit: demonstrated superiority of amoxicillin over pla-
cebo, with clinical outcomes comparable to broader-spec-
trum antibiotics for initial therapy; potential reduced bac-
terial resistance by using a narrow-spectrum antibiotic as
first-line therapy; cost-effectiveness of amoxicillin vs
other antibiotic choices

● Harm: potential increased gastrointestinal adverse effects
with amoxicillin compared to other antibiotics; adverse
effects from penicillin allergy
● Cost: cost of antibiotics
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● Benefits-harm assessment: preponderance of benefit over
harm

● Value judgments: promote safe and cost-effective initial
therapy

● Role of patient preferences: some role for shared deci-
sion-making

● Policy level: recommendation

Statement 6. Treatment Failure for Acute

Bacterial Rhinosinusitis (ABRS)
If the patient worsens or fails to improve with the initial
management option by 7 days after diagnosis, the clini-
cian should reassess the patient to confirm ABRS, ex-
clude other causes of illness, and detect complications. If
ABRS is confirmed in the patient initially managed with
observation, the clinician should begin antibiotic ther-
apy. If the patient was initially managed with an anti-
biotic, the clinician should change the antibiotic. Recom-
mendation based on randomized controlled trials with
limitations supporting a cut point of 7 days for lack of
improvement and expert opinion and first principles for
changing therapy with a preponderance of benefit over
harm.

Evaluating Treatment Failures of Presumed

ABRS
If the patient worsens or fails to improve with the initial
management option by 7 days after diagnosis, the clinician
should reassess the patient to confirm ABRS, exclude other
causes of illness, and detect complications.

Worsening is defined as progression of presenting signs
or symptoms of ABRS or onset of new signs or symptoms.

Failure to improve is lack of reduction in presenting
signs or symptoms of ABRS by 7 days after diagnosis,
which would not apply if the patient had persistent, yet
gradually improving, symptoms.

A clinical diagnosis of ABRS is confirmed when the
patient’s pattern of illness corresponds to the definition in
Table 5.

The rationale for using a cut point of 7 days after initial
diagnosis to assess treatment failure for ABRS is based on
clinical outcomes in RCTs. Between 7 and 12 days after
trial enrollment 73% of patients randomized to placebo have
clinical improvement, rising to 85% when antibiotics are
administered (Table 7). Defining treatment failure as a lack
of clinical improvement within 7 days would therefore re-
sult in an acceptable percentage of poor outcomes. Con-
versely, rates of improvement at 3 to 5 days are only 30%
for placebo with a nonsignificant rise to 41% for antibiotic
(Table 7). A cut point of 5 days, therefore, would overdi-
agnose treatment failure. Similarly, using a stricter criterion
of clinical cure (instead of improvement) would result in a
failure rate of over 50% at 7 to 12 days.

Patients included in RCTs may not have identical risk
factors or illness severity when compared to patients not

included in (or excluded from) RCTs. Therefore, a 7-day cut
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point for improvement may not apply to patients with severe
illness, complicated sinusitis, immune deficiency, prior si-
nus surgery, or coexisting bacterial illness; the clinician
should also consider the patient’s age, general health, car-
diopulmonary status, and comorbid conditions in determin-
ing an appropriate cut point for assessing treatment failure.

Patients who are treatment failures, especially those with
a worsening pattern of illness, should be examined for
complications of ABRS that include orbital or intracranial
spread of infection. Suggestive findings on physical exam-
ination include proptosis, visual changes, severe headache,
abnormal extraocular movements, changes in mental status,
and periorbital inflammation, edema, or erythema. A severe
headache may also indicate acute frontal or sphenoidal
sinusitis, which can represent a medical emergency because
of increased risk of intracranial complications.124 Acute
frontal sinusitis typically causes severe headache localized
to the forehead over the orbits, with tenderness produced by
pressure on the floor of the frontal sinus. Sphenoidal sinus-
itis typically causes a dull ache in the back of head, specif-
ically over the occiput, with radiation to the frontal and
retro-orbital regions.

Managing ABRS Initial Treatment Failures

If the diagnosis of ABRS is confirmed and the treatment
failure involves a patient managed initially with observa-
tion, the clinician should begin treatment with amoxicillin
as discussed in the preceding section. For penicillin-allergic
patients, folate inhibitors (trimethoprim-sulfamethoxazole)
or a macrolide antibiotic may be used.

If treatment failure is observed following 7 days of
antibiotic therapy, a nonbacterial cause or infection with
drug-resistant bacteria should be considered and should
prompt a switch to alternate antibiotic therapy and reeval-
uation of the patient. When a change in antibiotic therapy is
made, the clinician should consider the limitations in cov-
erage of the initial agent.4

Very few studies have investigated the microbiology of
treatment failure in ABRS; however, those that cultured
sinus material identified a large percentage of bacteria with
reduced susceptibility to the original antibiotic.125-128 For
example, in patients receiving amoxicillin, it is common to
identify a beta-lactamase–producing H. influenzae or M.
catarrhalis. Recovery of S. pneumoniae with reduced sus-
ceptibility to beta-lactams, macrolides, tetracyclines, and
trimethoprim-sulfamethoxazole is also common, and has
been strongly correlated with previous antibiotic therapy.

Optimal antibiotic therapy in patients with ABRS treat-
ment failure has not been studied, but the choice of antibi-
otic should be based on adequate coverage of anticipated
bacteria. This decision should consider the prior antibiotic
used, anticipated susceptibility of bacterial pathogens, and
the ability of antibiotics to produce adequate exposure at the
site of infection. As discussed above, beta-lactam–, macro-
lide-, tetracycline-, and trimethoprim-sulfamethoxazole–re-

sistant S. pneumoniae and beta-lactamase–producing H. in-
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fluenzae and M. catarrhalis are more common following
previous antibiotic exposure.129-133

Predicting the likelihood of adequate antibiotic coverage
for resistant organisms is addressed by studies of pharma-
cokinetics, in vitro susceptibility testing, and minimum in-
hibitory concentration.134-137 Experimental and clinical
studies suggest a relationship between treatment outcomes
and pharmacodynamic concepts, but involve extrapolations
from acute otitis media and community-acquired pneu-
moniae. Optimal therapy of multidrug-resistant S. pneu-
moniae and beta-lactamase–producing H. influenzae and M.
catarrhalis would include high-dose amoxicillin-clavu-
lanate (4 g per day amoxicillin equivalent) or a respiratory
fluoroquinolone (levofloxacin, moxifloxacin, gemifloxacin).
These agents would also cover less common pathogens,
such as S. aureus and anaerobic bacteria. Conversely, ceph-
alosporins and macrolides are predicted to offer inadequate
coverage for S. pneumoniae or H. influenzae. Patients with
penicillin allergy could receive a fluoroquinolone.

Evidence Profile

● Aggregate evidence quality: Grade B, randomized con-
trolled trials with limitations supporting a cut point of 7
days for lack of improvement; Grade D, expert opinion
and first principles for changing therapy

● Benefit: prevent complications, detect misdiagnosis, in-
stitute effective therapy

● Harm: delay of up to 7 days in changing therapy if patient
fails to improve

● Cost: medication cost
● Benefits-harm assessment: preponderance of benefit over

harm
● Value judgments: avoid excessive classification as treat-

ment failures because of a premature time point for as-
sessing outcomes; emphasize importance of worsening
illness in definition of treatment failure

● Role of patient preferences: limited
● Potential exceptions: include but are not limited to severe

illness, complicated sinusitis, immune deficiency, prior
sinus surgery, or coexisting bacterial illness; the clinician
should also consider the patient’s age, general health,
cardiopulmonary status, and comorbid conditions in de-
termining an appropriate cut point for assessing treatment
failure

● Policy level: recommendation

Statement 7a. Diagnosis of Chronic

Rhinosinusitis or Recurrent Acute

Rhinosinusitis
Clinicians should distinguish chronic rhinosinusitis and
recurrent acute rhinosinusitis from isolated episodes of
acute bacterial rhinosinusitis and other causes of sinona-
sal symptoms. Recommendation based on cohort and ob-
servational studies with a preponderance of benefit over

harm.
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Definitions
Chronic rhinosinusitis (CRS) and recurrent acute rhinosi-
nusitis are temporal- and frequency-based patterns of illness
(Table 10) that are distinct from isolated episodes of
ABRS.9,45,138 In both diagnoses, the clinical presentation,
disease impact, subsequent diagnostic evaluation, and ther-
apy differ significantly from ABRS. Furthermore, because
of the chronicity and variety of symptoms that accompany
CRS and recurrent acute rhinosinusitis, these should be
distinguished from other causes of symptoms that are com-
monly associated with sinonasal disorders.

Chronic Rhinosinusitis
Symptoms of CRS vary in severity and prevalence. Nasal
obstruction is most common (81%-95%), followed by facial
congestion-pressure-fullness (70%-85%), discolored nasal
discharge (51%-83%), and hyposmia (61%-69%).139-140

The presence of two or more signs or symptoms persisting
beyond 12 weeks is highly sensitive for diagnosing CRS,
but symptom-based criteria alone are relatively non-
specific.19,58,141-142 Consequently, diagnosing CRS requires
that inflammation be documented in addition to persistent
symptoms.19,138,143 Rarely, CRS may be suspected based
primarily on objective findings (eg, nasal polyps or CT
imaging) when other conditions have been excluded.

CRS has a substantial negative health impact with re-
spect to mood, bodily pain, energy level, physical function-
ing, and social functioning in addition to local sinonasal
symptoms.22-24 In some domains of general health, medi-
cally resistant chronic sinusitis is substantially more debil-
itating than angina, congestive heart failure, chronic ob-
structive pulmonary disease, and chronic back pain or
sciatica.24 CRS impacts both patients and the health-care
system, requiring repeated physician office visits, prescrip-
tion medications, over-the-counter medications, and surgi-
cal therapy.

Distinguishing CRS from conditions with similar symp-
toms is difficult but important. Using CT imaging as the

Table 10

Chronic and recurrent rhinosinusitis definitions

Term

Chronic rhinosinusitis (CRS) Twelve (12) weeks or lo
● mucopurulent drain
● nasal obstruction (c
● facial pain-pressure
● decreased sense of

AND inflammation is d
● purulent (not clear)
● polyps in nasal cav
● radiographic imagin

Recurrent acute rhinosinusitis Four (4) or more episod
rhinosinusitis betw

● each episode of AB
criterion standard, the true prevalence of CRS in patients
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referred for evaluation of potential CRS based on patients’
reported symptoms ranges from 65% to 80%.19 This prev-
alence may be lower in primary care settings. CRS may be
accompanied by headache, fever, cough, halitosis, fatigue,
dental pain, and other nonspecific signs or symptoms.
Therefore, the differential diagnosis of CRS includes aller-
gic rhinitis, nonallergic rhinitis, vasomotor rhinitis, eosino-
philic nonallergic rhinitis, nasal septal deformity, and non-
rhinogenic causes of facial pain. The latter include
neurologic disorders, such as vascular headaches, migraine,
trigeminal neuralgia, and other facial pain syndromes.144-146

Other forms of sinusitis not directly within the scope of
this guideline may produce symptoms compatible with
CRS. These entities include allergic fungal rhinosinusitis
and invasive fungal rhinosinusitis.147 In the appropriate
clinical setting, such as the immunocompromised state or
obvious evidence of facial deformity adjacent to the para-
nasal sinuses, patients with more aggressive forms of sinus-
itis should be appropriately diagnosed with the aid of nasal
endoscopy, imaging studies, or both.

Recurrent Acute Rhinosinusitis
Recurrent acute rhinosinusitis is diagnosed when 4 or
more episodes of ABRS occur per year, without signs or
symptoms of rhinosinusitis between episodes.45 Al-
though recognized as a distinct form of rhinosinusitis,
only a few cohort studies have documented the charac-
teristics and clinical impact of recurrent acute rhinosi-
nusitis. The frequency cutoff for a minimum number of
episodes to be considered for the diagnosis of recurrent
acute rhinosinusitis has varied in literature ranging from
2 episodes to 4 episodes per year.148-149 Recent consen-
sus from a multidisciplinary panel has reaffirmed a min-
imum cutoff of 4 or more episodes per year of ABRS.138

RCTs for preventing the common cold indicate that the
average adult has 1.4 to 2.3 episodes per year.150,151 Al-
though select individuals may be more likely to develop
ABRS after a URI than others,56,148 the average adult would

Definition

of two or more of the following signs and symptoms:
anterior, posterior, or both)
stion),
ess, or
l
ented by one or more of the following findings:
s or edema in the middle meatus or ethmoid region,
the middle meatus, and/or
wing inflammation of the paranasal sinuses
r year of ABRS without signs or symptoms of
episodes:
ould meet diagnostic criteria in Table 5
nger
age (
onge
-fulln
smel

ocum
mucu

ity or
g sho
es pe
een

RS sh
be expected to have less than one ABRS episode annually.
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Considering the difficulties in distinguishing ABRS from
viral illness, adopting a cutoff closer to the natural fre-
quency of the common cold (ie, 2.0 infections per year)
would result in unnecessary diagnostic overlap. Thus, es-
tablishing a minimum cutoff frequency of 4 infections per
year should reduce the chance that patients with frequent
URIs are misdiagnosed as recurrent acute rhinosinusitis.

The proper diagnosis of recurrent acute rhinosinusitis
requires that each episode meet the criteria for ABRS (Table
4). Confirming a true bacterial episode of rhinosinusitis is
difficult, but highly desirable, for substantiating an under-
lying diagnosis of recurrent acute rhinosinusitis. In such
cases, examination of the patient during an episode of
ABRS (among the 4 episodes occurring per year) may be
necessary to corroborate the diagnosis.149 Examination of
the middle meatus for purulence in the decongested state
may strongly suggest ABRS and allows endoscopically
guided culture.152 Polyps in the nasal cavity may suggest an
underlying diagnosis of acute exacerbations of CRS rather
than recurrent acute rhinosinusitis. CT imaging during acute
rhinosinusitis is not recommended because it cannot distin-
guish ABRS from VRS.56

Recurrent acute rhinosinusitis should be distinguished
from isolated ABRS because of a greater disease burden,
diagnostic approach, and approach to management. The
symptom burden of recurrent acute rhinosinusitis is similar
to CRS, but antibiotic utilization is higher.149 Patients with
both conditions may benefit from nasal culture or imaging
studies. For recurrent acute rhinosinusitis, however, culture
is most useful during an acute episode and imaging is most
useful between episodes to identify anatomical changes that
may predispose to recurrent disease. An allergy-immunol-
ogy evaluation may be considered to detect coexisting al-
lergic rhinitis or an underlying immunologic deficiency.
Last, surgical intervention is not appropriate for uncompli-
cated ABRS but may have a role in managing CRS and
recurrent acute rhinosinusitis.153

Evidence Profile

● Aggregate evidence quality: Grade C, cohort and obser-
vational studies

● Benefit: distinguish conditions that might benefit from
additional diagnostic evaluation and management from
isolated cased of ABRS

● Harm: potential misclassification of illness because of
overlapping symptomatology with other illnesses

● Cost: none
● Benefits-harm assessment: preponderance of benefit over

harm
● Value judgments: importance of accurate diagnosis
● Role of patient preferences: not applicable
● Policy level: recommendation

Statement 7b. Modifying Factors
Clinicians should assess the patient with chronic rhino-

sinusitis or recurrent acute rhinosinusitis for factors
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that modify management, such as allergic rhinitis, cystic
fibrosis, immunocompromised state, ciliary dyskinesia,
and anatomic variation. Recommendation based on obser-
vational studies with a preponderance of benefit over harm.

Supporting Text

In contrast to ABRS, CRS and recurrent acute rhinosinusitis
have potential predisposing factors that may contribute to
illness persistence, recurrence, or both.45 Allergic rhini-
tis,154 cystic fibrosis,155 immunocompromised state,156 cil-
iary dyskinesia,157 and anatomic variation are some factors
that have been investigated in this regard. Ideally, early
identification of factors contributing to the recurrence or
persistence of rhinosinusitis could play a crucial role in
selecting the most appropriate treatment for individual pa-
tients.

Allergic rhinitis is more often associated with CRS and
recurrent acute rhinosinusitis than isolated ABRS.158-160

Furukawa and colleagues161 found that patients with aller-
gic rhinitis documented during enrollment in two antibiotic
studies experienced more frequent rhinosinusitis episodes
than those without allergies. More recently, patients fol-
lowed within a health-care system with the diagnosis of
recurrent acute rhinosinusitis or CRS had a 57% prevalence
of a positive in vitro or skin allergy test.162 Similar findings
have been reported by other investigators.159,163 Data sup-
porting a link between allergy and CRS or recurrent acute
rhinosinusitis have been criticized, however, because of
investigator bias and retrospective design.44

Edema caused by allergic rhinitis may obstruct the para-
nasal sinuses,164 and this concept is supported by a higher
prevalence of mucoperiosteal disease on CT imaging in
patients with allergies compared to others without.158,165

Further, a hyperresponsive state associated with allergic
rhinitis may increase susceptibility to inflammation within
the nose and paranasal sinuses, thereby predisposing to
rhinosinusitis.166 Signs of hyperresponsiveness in rhinosi-
nusitis-prone patients with allergic rhinitis, as compared to
patients without recurrent illness, are manifest as differ-
ences in cytokine concentrations, lysozyme, and other mea-
sures of cellular inflammation.167-171

The association between cystic fibrosis and CRS is well
recognized,172 with a 43% prevalence of nasal polyps in
afflicted patients.173 Symptoms of CRS are reported by 36%
of obligate carriers of a cystic fibrosis gene mutation,174

compared with a background prevalence of CRS estimated
between 13% and 14%.13,175 The most common mutation
identified in a subgroup of this study population was �F508,
which was present in 72% of the study group regardless of
CRS presence or absence.174 The association of cystic fi-
brosis mutation and CRS has been assessed in different
fashions and within different populations, sometimes yield-
ing conflicting results. In Finland, where the reported inci-
dence of mutation carriage is about 1:80, only 1:127 patients
with CRS screened for �F508 and 394delTT revealed the

presence of a cystic fibrosis mutation.176
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Several immunodeficient states have been documented in
patients with CRS or recurrent acute rhinosinusitis,177-179

supporting the role of immunological testing when evaluat-
ing patients with refractory or recurrent disease.178 Com-
mon immunodeficiencies identified have included decreases
in serum IgA, IgG and its subclasses, and abnormalities in
markers of T-lymphocyte function.178,179 Further, correct-
ing the underlying immune deficiency can result in clinical
improvement of CRS.177

Ciliary dyskinesia may account for the decreased muco-
ciliary clearance observed in CRS.180-183 The normal mu-
cociliary transit time (MTT) of 10 to 14 minutes increases
significantly when CRS is present.182 Increased MTT has
been identified in a growing number of patients with human
immunodeficiency virus and has been implicated in this
population’s increased risk of recurrent rhinosinusitis.183

Not all studies, however, support the role of decreased
mucociliary function in the pathogenesis of CRS. Ciliary
beat frequency in mucosa from the nose and paranasal
sinuses of patients with CRS showed no difference com-
pared to normal controls, and frequency was increased in
specimens recovered from patients with nasal polyposis.181

Early research on the pathogenesis of CRS and recurrent
acute rhinosinusitis focused on anatomic abnormalities,184-187

which could obstruct the paranasal sinuses and trigger infec-
tion.188,189 Based upon this assumption, descriptions of ana -
tomic relationships, variances, associations with adjacent ana-
tomic regions, and the importance of accurate radiographic
data upon surgical planning and intervention have populated
the literature.190-195 Nonetheless, evidence is lacking regarding
a causal relationship between anatomic abnormalities and
chronic or recurrent disease. Some indirect support for this
concept, however, is offered by studies that show improvement
in objective measures of CRS status after surgical correction of
obstruction and anatomic abnormalities.196-197

Evidence Profile

● Aggregate evidence quality: Grade C, observational stud-
ies

● Benefit: identify modifying factors that would alter man-

Table 11

Diagnostic tests for chronic rhinosinusitis and recurren

Nasal endoscopy

Chronic
rhinosinusitis

Evaluate inflammatory mucosal
disease, obstructions, and
masses; obtain middle meatal
cultures

Ev

Recurrent acute
rhinosinusitis

Confirm purulent discharge for
diagnosis; evaluate
obstructions and obtain
middle meatal cultures

Ev
agement of CRS or recurrent acute rhinosinusitis; identify
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conditions that require therapy independent of rhinosinus-
itis

● Harm: identifying and treating incidental findings or sub-
clinical conditions that might not require independent
therapy; morbidity related to specific tests

● Cost: variable based on testing ordered
● Benefits-harm assessment: preponderance of benefit over

harm
● Value judgments: consensus that identifying and manag-

ing modifying factors will improve outcomes
● Role of patient preferences: limited
● Policy level: recommendation

Statement 8a. Diagnostic Testing
The clinician should corroborate a diagnosis and/or in-
vestigate for underlying causes of chronic rhinosinusitis
and recurrent acute rhinosinusitis. Recommendation
based on observational studies with a preponderance of
benefit over harm.

Supporting Text
The clinician should corroborate a diagnosis of CRS or
recurrent acute rhinosinusitis to avoid mistaking these en-
tities for neoplastic disorders, other causes of headaches or
facial pain, anatomic abnormalities that obstruct the nasal
cavity, and underlying systemic disease that may predispose
to recurrent infection. Diagnostic tests that may be used to
corroborate a diagnosis or investigate for underlying causes
of CRS and recurrent acute rhinosinusitis include nasal
endoscopy, radiographic imaging, and allergy and immune
testing. The utility of each investigation based on disease
type is summarized in Table 11.

Nasal Endoscopy: Endoscopic evaluation is generally an
office procedure utilized to evaluate the inflammatory status
of the sinonasal mucosa, and to assess nasal masses or
lesions that are noted on physical examination.198 In addi-
tion, middle meatal cultures may be obtained under endo-
scopic guidance to direct antibiotic choice.47,152 Endoscopic
findings can be divided into inflammatory, neoplastic, and
anatomic. Scoring systems to quantify inflammatory disease
have been utilized and endoscopy scores have been shown

te rhinosinusitis

iographic imaging Allergy and immune testing

e inflammatory disease
natomic obstruction

Detect allergies and
immunodeficient states

e anatomic obstruction Detect allergies and
immunodeficient states
t acu

Rad

aluat
and a

aluat
to correlate with CT scores.199,200
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Radiographic Evaluation: CT is considered the gold
standard for radiographic evaluation of the paranasal si-
nuses and enables an understanding of the patency of the
intercommunicating passages of the sinuses and how in-
flammatory disease, anatomic variation, or both infringe on
the patency of these channels.201 CT can quantify the extent
of inflammatory disease based upon opacification of the
paranasal sinuses;198 however, patient symptoms and qual-
ity of life do not necessarily correlate with the extent of
disease seen on CT.19,20,141

Allergy and Immunology Evaluation: Evidence supports the
association of allergy and rhinosinusitis in adults.159,202-206

Most patients with extensive sinus disease, quantified by CT,
have demonstrated evidence of allergy,165,207 and about twice
as many patients with allergic rhinitis, compared with normal
subjects, have abnormal CT scans (67% vs 33%).208 Identifi-
cation of allergies, however, does not imply they are the only
cause of sinusitis, and other factors should be considered.

An immunodeficient state should be suspected in patients
with CRS or recurrent acute rhinosinusitis when other
causes have been excluded,209 especially when rhinosinus-
itis is associated with otitis media, bronchitis, bronchiecta-
sis, or pneumonia. Similarly, patients with persistent recur-
rent purulent infections despite surgical intervention should
have immune testing. The test battery might include mea-
surement of quantitative serum IgG, IgA, and IgM levels
and assessment of specific antibody responses to protein and
polysaccharide antigens, such as tetanus toxoid or pneumo-
coccal polysaccharide vaccine.34

Evidence Profile

● Aggregate evidence quality: Grade C, observational stud-
ies

● Benefit: corroborate diagnosis and identify underlying
causes that may require management independent of rhi-
nosinusitis for symptom relief

● Harm: relates to the specific test or procedure
● Cost: relates to the specific test or procedure
● Benefits-harm assessment: preponderance of benefit over

harm
● Value judgments: identifying and managing underlying

conditions will improve outcomes
● Role of patient preferences: limited
● Policy level: recommendation

Statement 8b. Nasal Endoscopy
The clinician may obtain nasal endoscopy in diagnosing
or evaluating a patient with chronic rhinosinusitis or
recurrent acute rhinosinusitis. Option based on expert
opinion and a preponderance of benefit over harm.

Supporting Text
A diagnosis of CRS requires documentation of inflamma-
tion by examination (anterior rhinoscopy or nasal endos-

copy) or radiographic imaging, in addition to persistent
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signs and symptoms (Table 10). Findings on examination
that support a diagnosis of CRS include purulent (not clear)
mucus or edema in the middle meatus or ethmoid region, or
polyps in the nasal cavity or middle meatus.9,44,138

Patients with CRS or recurrent acute rhinosinusitis may
manifest findings in the nasal cavity, nasopharynx, or para-
nasal sinuses that assist in diagnosis, require targeted man-
agement, or both. Examples include abnormalities directly
related to CRS or recurrent acute rhinosinusitis, such as
nasal polyps, purulent nasal discharge, and septal deviation.
Alternative findings that may suggest a more complicated or
different disease process include neoplasms, soft tissue
masses, foreign objects, tissue necrosis, and findings con-
sistent with autoimmune or granulomatous disease.

CRS or recurrent acute rhinosinusitis implies persistent
disease that is unlikely to resolve without intervention tai-
lored to the etiology. To diagnose and monitor these enti-
ties, evaluations that go beyond anterior rhinoscopy should
be obtained.34,45,124 Anterior rhinoscopy allows visualiza-
tion of the anterior one-third of the nasal cavity with direct
illumination and a speculum or other instrument to dilate the
nasal vestibule. In contrast, nasal endoscopy also allows
visualization of the posterior nasal cavity, nasopharynx,
and, in some instances, the sinus drainage pathways in the
middle meatus and superior meatus. Thus, nasal endoscopy
allows identification of posterior septal deviation, and pol-
yps or secretions in the posterior nasal cavity, within the
middle meatus, or in the sphenoethmoidal recess. Further,
nasal endoscopy allows directed aspiration of abnormal
secretions for analysis and culture.

Nasal endoscopy involves placement of an endoscope
inside the nose to capture images of the nasal cavity and
sinus openings that are otherwise not visible by simple
inspection of the nasal cavity with a nasal speculum and
illumination.200 Nasal endoscopy can be performed with a
flexible or rigid endoscope, typically after a topical decon-
gestant and anesthetic are applied to the nasal mucosa.
Nasal endoscopy allows visualization of the nasal cavity;
inferior turbinate, inferior meatus, and nasopharynx; sphe-
noethmoidal recess and sphenoidal ostium behind the mid-
dle and supreme turbinate; and middle meatus, including the
uncinate process, hiatus semilunaris, maxillary ostia, naso-
frontal recess, and anterior ethmoidal bulla.

Nasal endoscopy has potential risks. Hemorrhage sec-
ondary to mucosal trauma and pain during inspection and
middle meatal culture may be experienced, although the
latter is brief and usually tolerable. In patients with a history
of bleeding diathesis, or patients who are anti-coagulated,
nasal endoscopy should be approached with care. Adverse
reactions to topical anesthetic and decongestant agents may
occur. Without proper infection control precautions, cross-
contamination and disease transmission among patients may
occur. Last, nasal biopsy can rarely result in life-threatening
hemorrhage, pain, or possible central nervous system and

ocular injury; as such, general anesthesia with airway pro-
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tection should be considered for pathology requiring nasal
biopsies.210

Evidence Profile

● Aggregate evidence quality: Grade D, expert opinion
● Benefit: confirm diagnosis of CRS; detect structural ab-

normalities, masses, lesions; perform biopsy or culture
● Harm: adverse effects from topical decongestants, anes-

thetics, or both; discomfort; hemorrhage; trauma
● Cost: procedural cost
● Benefits-harm assessment: preponderance of benefit over

harm
● Value judgments: importance of a detailed, complete in-

tranasal examination
● Role of patient preferences: limited
● Policy level: option

Statement 8c. Radiographic Imaging
The clinician should obtain computed tomography (CT)
of the paranasal sinuses in diagnosing or evaluating a
patient with chronic rhinosinusitis or recurrent acute
rhinosinusitis. Recommendation based on diagnostic and
observational studies and a preponderance of benefit over
harm.

Supporting Text
A diagnosis of CRS requires documentation of inflamma-
tion by examination (anterior rhinoscopy or nasal endos-
copy) or radiographic imaging, in addition to persistent
signs and symptoms (Table 10). CT imaging without intra-
venous contrast can be used to establish the presence of
inflammation in the paranasal sinuses.9,44,138 CT imaging
findings also correlate with the presence or absence of CRS
in patients with suggestive clinical symptoms.139,211

CT imaging without intravenous contrast plays a signif-
icant role in evaluating patients diagnosed with CRS or
recurrent acute rhinosinusitis. Although CT findings do not
necessarily correlate with symptom severity, they offer an
objective method for monitoring recurrent or chronic dis-
ease.58,212 Mucosal abnormalities, sinus ostial obstruction,
anatomic variants, and sinonasal polyposis are best dis-
played on CT. The appearance of the mucosa, however, is
nonspecific, and mucosal thickening should be interpreted
in the context of clinical examination, nasal endoscopy, or
both.213

An important role of CT imaging in this patient popula-
tion is to exclude aggressive infections or neoplastic disease
that might mimic CRS or recurrent acute rhinosinusitis.
Osseous destruction, extra-sinus extension of the disease
process, and local invasion suggest malignancy. If any such
findings are noted, magnetic resonance (MR) imaging
should be performed to differentiate benign obstructed se-
cretions from tumor, and to assess for intracranial spread.60

CT of the paranasal sinuses should be obtained when

endoscopic sinus surgery is considered or planned in pa-

 oto.sagepub.comDownloaded from 
tients with CRS or recurrent acute rhinosinusitis.214 In ad-
dition to demonstrating abnormal mucosa and opacified
sinuses, the study will provide the anatomic detail necessary
to guide the surgery.60,193 Anatomic variants that might
predispose to sinus obstruction and inflammation are well
displayed on CT and include septal deviation, concha bul-
losa, Haller cells, hypoplasia of the maxillary sinus, and
narrowing or obstruction of the osteomeatal complex.

CT imaging of the paranasal sinuses had traditionally
involved direct axial and coronal images to adequately
visualize the osteomeatal complex. Multidetector CT is a
newer technology that offers advantages over single de-
tector imaging of the paranasal sinuses, because the pa-
tient is scanned once and all other planes (eg, coronal,
sagittal) are reconstructed from the original data set.
Multidetector CT imaging may reduce total radiation
dose to the patient.

Evidence Profile

● Aggregate evidence quality: Grade C, diagnostic and ob-
servational studies

● Benefit: confirm diagnosis of CRS; detect structural ab-
normalities, masses, lesions

● Harm: radiation exposure
● Cost: procedural cost
● Benefits-harm assessment: preponderance of benefit over

harm
● Value judgments: minimize radiation exposure and avoid

unnecessary intravenous contrast
● Role of patient preferences: limited
● Policy level: recommendation

Statement 8d. Testing for Allergy and

Immune Function
The clinician may obtain testing for allergy and immune
function in evaluating a patient with chronic rhinosinus-
itis or recurrent acute rhinosinusitis. Option based on
observational studies with an unclear balance of benefit vs
harm.

Supporting Text
The prevalence of allergic rhinitis is 40% to 84% in adults
with CRS159,202 and 25% to 31% in young adults with acute
maxillary sinusitis.204,215 Extensive sinus disease, as quan-
tified by sinus CT imaging, is associated with allergy in
78% of patients and asthma in 71%.165,207 In addition,
patients with both allergy and CRS are more symptomatic
than nonallergic patients with similar CT findings.158,216

About twice as many patients with allergic rhinitis, com-
pared with normal subjects, have abnormal CT scans.208 In
one study of 200 patients with CRS more than half had
allergic rhinitis, which was considered the most important
underlying cause of sinusitis.206

Allergy testing should be considered in patients with

CRS or recurrent acute rhinosinusitis. If allergy testing is
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positive, and appears clinically relevant based on individual
assessment, management may include environmental con-
trol measures, pharmacologic therapy, or immunotherapy as
an immunomodulating approach. Although recom-
mended,34,44 limited data exist to support improvements in
CRS or recurrent acute rhinosinusitis from allergen avoid-
ance, immunotherapy, or both, in the allergic patient with
sinusitis.

Allergy skin tests are the preferred method for detecting
IgE-mediated sensitivity. For most allergens, in vitro aller-
gen-specific immunoassays detect IgE-specific antibody in
the serum of most, but not all, patients who respond clini-
cally to those allergens. The sensitivity of immunoassay
compared with prick or puncture skin tests ranges from 50%
to 90%, with an average of 70% to 75% for most studies.217

A direct correlation for clinical disease cannot be assumed
by evidence provided from skin testing or in vitro allergen-
specific immunoassays unless results are interpreted by a
qualified physician based on history and physical examina-
tion obtained on face-to-face contact with the patient.

Immunodeficiency should be considered in patients with
CRS or recurrent acute rhinosinusitis, particularly when
aggressive management has failed178 or the patient has
persistent purulent infection. One study of recurrent acute
rhinosinusitis that was refractory to therapy found only 8
(3%) of 245 patients to have hypogammaglobulinemia, im-
paired pneumococcal vaccine responses, or both (May
1999). Another study of 79 patients with sinusitis diagnosed
radiographically and refractory to medical and surgical ther-
apy revealed 10% of patients to have common variable
immunodeficiency and 6% to have IgA deficiency.178 Si-
nusitis is a recurrent or chronic problem in 30% to 68% of
patients with HIV infection.218

The most common primary immunodeficiency disorders
associated with recurrent acute rhinosinusitis as a clinical
feature are humoral immunodeficiencies, such as selective
IgA deficiency, common variable immunodeficiency, and
hypogammaglobulinemia. Patients may also have comorbid
infections that include bronchitis, bronchiectasis, or recur-
rent otitis media. The connection of IgG subclass deficiency
to recurrent or chronic sinusitis is controversial, and the
clinical significance of abnormal IgG subclass levels in
patients with recurrent infections is unclear.

Laboratory studies in patients with CRS or recurrent
acute rhinosinusitis may include quantitative immunoglob-
ulin measurements (IgG, IgA, and IgM), preimmunization
and postimmunization specific antibody responses to teta-
nus toxoid and pneumococcal vaccine, and measurement of
T cell number and function (delayed hypersensitivity skin
tests and flow cytometric enumeration of T cells).

Evidence Profile

● Aggregate evidence quality: Grade C, observational stud-

ies
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● Benefit: identify allergies or immunodeficient states that
are potential modifying factors for CRS or recurrent acute
rhinosinusitis

● Harm: procedural discomfort; instituting therapy based
on test results with limited evidence of efficacy for CRS
or recurrent acute rhinosinusitis; very rare chance of ana-
phylactic reactions during allergy testing

● Cost: procedural and laboratory cost
● Benefits-harm assessment: unclear balance of benefit vs

harm
● Value judgments: need to balance detecting allergy in a

population with high prevalence vs limited evidence
showing benefits of allergy management on rhinosinusitis
outcomes

● Role of patient preferences: role for shared decision mak-
ing

● Policy level: option

Statement #9: Prevention
Clinicians should educate/counsel patients with chronic
rhinosinusitis or recurrent acute rhinosinusitis regard-
ing control measures. Recommendation based on random-
ized controlled trials and epidemiologic studies with limi-
tations and a preponderance of benefit over harm.

Supporting Text
Primary prevention, by definition, reduces the risk of an
initial rhinosinusitis episode. Patients with CRS or recurrent
acute rhinosinusitis cannot prevent disease onset, but can
engage in practices that may reduce the risk of developing
VRS, which often precedes ABRS. Patients can minimize
their exposure to pathogens by practicing good hand hy-
giene, especially when in contact with ill individuals. Wash-
ing hands with soap or using an alcohol-based hand rub is
one of the most effective strategies for reducing the risk of
developing VRS.219

Clinicians should counsel patients that smoking in-
creases the risk of sinusitis. Secondary data analyses from
the Third National Health and Nutrition Examination Sur-
vey, 1988-1994 examined the question if tobacco use or
exposure to second-hand smoke was associated with an
increased prevalence of sinusitis or sinus problems.220

Based on survey data from more than 20,000 adults in the
U.S. population, the prevalence of acute, recurrent, and
chronic sinusitis is increased in cigarette smokers. Exposure
to second-hand smoke was not found to increase the risk of
sinusitis.

Secondary prevention minimizes symptoms and exacer-
bations of CRS and recurrent acute rhinosinusitis when
symptoms are initially detected. Saline nasal irrigation is
recommended for secondary prevention and after sinus sur-
gery.34,44,221 Benefits of nasal irrigation are improved mu-
cociliary function, decreased nasal mucosal edema, and
mechanical rinsing of infectious debris and allergens, each
of which could improve nasal function, although the exact

mechanism of action is not clearly understood.222 Limited
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evidence suggests that saline nasal irrigations relieve si-
nonasal symptoms and may reduce reliance on other med-
ications.223

Several RCTs report improved nasal symptoms with
isotonic or hypertonic saline solutions, with slightly greater
benefits when hypertonic saline is used.222,224,225 Mucocili-
ary clearance times improve after irrigation, especially for
buffered hypertonic saline.80 All studies determined the
efficacy of nasal irrigations in relieving sinonasal symptoms
over brief follow-up periods of 4 to 6 weeks, and did not
evaluate long-term or preventative benefits of saline nasal
irrigations in CRS or recurrent acute rhinosinusitis. Metered
nasal spray, nebulization, nasal douching, and bulb syringe
irrigation have been shown to relieve symptoms in patients
with CRS.226-228

Saline irrigation may be efficacious for secondary pre-
vention of rhinosinusitis. In one unblinded RCT, daily
hypertonic saline nasal irrigation improved disease-spe-
cific quality of life, requiring treatment of 2 patients
(NNT) for a 10% improvement in survey scores after 6
months.78 The definition of sinusitis, however, was am-
biguous, and nearly all subjects were from a primary care
setting. Adherence to therapy was 87%, but side effects
included nasal irritation, nosebleeds, nasal burning, tear-
ing, headaches, and nasal drainage. In an uncontrolled
follow-up study,229,230 a subset of patients reported re-
duced sinus symptoms and sinusitis-related medication
use for an additional 12 months.

There are no studies to support superiority of a specific
saline preparation (eg, hypertonic vs normal saline) for
nasal irrigation. Patient education on nasal irrigations is
most effective when instruction includes patient partici-
pation to achieve proficiency in performing this tech-
nique. Clinicians should work with patients to develop
strategies that facilitate incorporating saline nasal irriga-
tions as part of routine sinus care while minimizing side
effects.

Secondary prevention also involves treatment of under-
lying conditions that may be associated with rhinosinusitis.
A systematic review of the evidence linking gastroesopha-
geal reflux (GERD) and sinusitis found weak evidence,
consisting primarily of observational studies.231 Although
research in this area is quite limited, a pilot study demon-
strated that treatment of GERD with a proton pump inhib-
itor may prevent CRS.232

Since CRS and recurrent acute rhinosinusitis have peri-
ods of symptom exacerbation, clinicians and patients should
work together in developing treatment strategies that can
minimize symptoms, promote recovery, and prevent recur-
rences. Including a multi-instructional approach that com-
bines information with demonstration to educate patients on
nasal irrigation (videotapes, illustrated booklets, interactive
CD-ROM) may also help. Finally, incorporating individual
preferences into a prevention regimen to improve adherence

and minimize adverse effects is desirable.
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Evidence Profile

● Aggregate evidence quality: Grade B, randomized con-
trolled trials and epidemiologic studies with limitations

● Benefit: reduce symptoms and prevent exacerbations
● Harm: local irritation from saline irrigation
● Cost: minimal
● Benefits-harm assessment: preponderance of benefit over

harm
● Value judgments: importance of prevention in managing

patients with CRS or recurrent acute rhinosinusitis
● Role of patient preferences: substantial opportunities for

shared decision making
● Policy level: recommendation

IMPLEMENTATION CONSIDERATIONS

The complete guideline is published as a supplement to
Otolaryngology–Head and Neck Surgery to facilitate refer-
ence and distribution. The guideline will be presented to
AAO-HNSF members as a miniseminar at the annual meet-
ing following publication. Existing brochures and publica-
tions by the AAO-HNSF will be updated to reflect the
guideline recommendations.

An anticipated barrier to the diagnosis of rhinosinusitis is
the differentiation of VRS from ABRS in a busy clinical
setting. This may be assisted by a laminated teaching card or
visual aid summarizing diagnostic criteria and the time
course of VRS. When diagnosed with VRS, patients may
pressure clinicians for antibiotics, in addition to symptom-
atic therapy, especially when nasal discharge is colored or
purulent. Existing educational material from the Centers for
Disease Control (CDC) Get Smart Campaign can be used by
clinicians to help clarify misconceptions about viral illness
and nasal discharge.233

Anticipated barriers to using the “observation option” for
ABRS are reluctance of patients and clinicians to consider
observing a presumed bacterial illness, and misinterpreta-
tion by clinicians and lay press of the statement regarding
observation of ABRS as a “recommendation” instead of an
“option.” These barriers can be overcome with educational
pamphlets and information sheets that outline the favorable
natural history of nonsevere ABRS, the moderate incremen-
tal benefit of antibiotics on clinical outcomes, and the po-
tential adverse effects of orally administered antibiotics
(including induced bacterial resistance).

Some patients and clinicians might object to amoxicillin
as first-line therapy for ABRS, based on assumptions that
newer, more expensive alternatives “must be” more effec-
tive. Most favorable clinical outcomes for nonsevere ABRS,
however, result from natural history, not antibiotics, and
randomized trials of comparative efficacy do not support
superiority of any single agent for initial empiric therapy.
Pamphlets may help in dispelling myths about comparative

efficacy.
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Barriers may also be anticipated concerning guideline
statements for CRS and recurrent acute rhinosinusitis. The
diagnostic criteria for these entities are unfamiliar to many
clinicians, who might benefit from a summary card or teach-
ing aid that lists these criteria along with those for ABRS
and VRS. Performance of nasal endoscopy, allergy evalua-
tion, and immunologic assessment, when appropriate, may
be hindered by access to equipment and by procedural cost.
Last, successfully achieving smoking cessation in patients
with CRS or recurrent acute rhinosinusitis will require pa-
tient cooperation and clinician access to education materials
and support services.

RESEARCH NEEDS

Research needs are as follows:

1) Define the natural history and management of subacute
rhinosinusitis.

2) Determine the validity of diagnosing ABRS by patient
history without confirmatory physical examination.

3) Refine and validate diagnostic criteria for VRS and
ABRS.

4) Assess the validity of diagnosing ABRS before 10 days
based on persistent fever plus concurrent purulent nasal
discharge.

5) Determine whether a diagnostic algorithm tool would
change physician behavior in terms of antibiotic pre-
scription practices.

6) Assess the value of viral screening methods in the
routine management of patients with suspected ABRS.

7) Conduct clinical trials to determine the efficacy of an
“observation option” for nonsevere ABRS, by random-
izing patients to immediate vs delayed antibiotics and
assessing clinical outcomes.

8) Standardize the definition of “severe” illness in patients
diagnosed with ABRS.

9) Conduct randomized controlled trials with superiority
design that emphasize time to improvement/resolution,
not just binary outcomes at fixed time points.

10) Perform RCTs of antibiotic vs placebo for ABRS in
settings other than primary care, including emergency
rooms and specialist offices.

11) Evaluate the role of analgesic therapy in managing
rhinosinusitis and the comparative efficacy of different
drug classes.

12) Assess the benefits of symptomatic therapy for VRS in
properly conducted RCTs.

13) Assess the benefits of symptomatic therapy for ABRS
in properly conducted RCTs.

14) Determine optimum salinity, pH, and regimen for ad-
ministering nasal saline irrigation.

15) Devise strategies or treatment regimens to avoid the
rebound effect of topical nasal decongestants.

16) Determine the comparative clinical efficacy of antibi-

otics for culture-proven ABRS using RCTs with stan-
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dardized, uniform definitions of clinical disease, sever-
ity, and clinical outcomes.

17) Conduct RCTs to determine the benefits of efficacy of
adjuvant therapy (nasal steroids, antihistamines, decon-
gestants) in combination with antibiotics.

18) Acquire more evidence of which patients with ABRS
are most suited for short-course antibiotic regimens.

19) Perform RCTs examining antibiotic efficacy among
patient subpopulations; efficacy of fluoroquinolones
relative to other antibiotics.

20) Include quality-of-life measures as study outcomes in
RCTs.

21) Further assess the diagnosis of CRS and recurrent acute
rhinosinusitis in primary care settings, rather than spe-
cialty clinic settings such as allergy and/or otolaryngol-
ogy practices, because of biased disease prevalence.

22) Conduct investigations to further characterize the role
of fungi in the etiology of inflammation of the parana-
sal sinuses.

23) Conduct investigations to determine the underlying
cause of the inflammation that characterizes CRS and
to determine the value of individualizing therapy based
on this information.

24) Perform clinical trials to address outcomes of allergy
management in patients with CRS or recurrent acute
rhinosinusitis.

25) Perform clinical trials to address outcomes of detecting
and managing immunodeficient states in patients with
CRS or recurrent acute rhinosinusitis.

26) Validate nasal endoscopy scoring systems.
27) Assess the impact of intravenous immune globulin

(IVIG) on CRS or recurrent acute rhinosinusitis in
patients with humoral immune deficiency.

28) Conduct longitudinal studies with comparable control
groups to evaluate long-term benefits of adjunctive
therapies in the secondary prevention of CRS and re-
current acute rhinosinusitis.

29) Perform quantitative studies evaluating the impact of
healthy lifestyle changes such as smoking cessation,
dietary modification, and exercise on CRS.

30) Conduct RCTs of saline nasal irrigations as short-term
vs long-term treatment for recurrent acute and chronic
rhinosinusitis.

DISCLAIMER

As medical knowledge expands and technology advances,
clinical indicators and guidelines are promoted as condi-
tional and provisional proposals of what is recommended
under specific conditions, but they are not absolute. Guide-
lines are not mandates and do not and should not purport to
be a legal standard of care. The responsible physician, in
light of all the circumstances presented by the individual
patient, must determine the appropriate treatment. Adher-

ence to these guidelines will not ensure successful patient
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outcomes in every situation. The American Academy of
Otolaryngology–Head and Neck Surgery (AAO-HNS), Inc.
emphasizes that these clinical guidelines should not be
deemed inclusive of all proper treatment decisions or meth-
ods of care, or exclusive of other treatment decisions or
methods of care reasonably directed to obtaining the same
results.
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