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Abstract

Primary care physicians are frequently confronted with patients suffering from symptoms of acute rhinosinusitis (RS), and may resort to
antibiotic management guided by traditional treatment approaches or in response to patient expectatjens. Acute RS symptoms are now
thought to be caused largely by host inflammatory responses and not solely by infectious agents-as was once assumed. An increasing
amount of evidence confirms that, for routine treatment of uncomplicated acute RS, antibiotics are of little or no benefit in most cases.
Further, inappropriate prescription of antibiotics for acute RS contributes to the worsening problem of antibiotic resistance, puts patients
at risk of unnecessary side effects, and drives up the cost of medical care. Therefafe; treatment goals are shifting toward efforts to quell
the inflammatory process in the sinuses and restore normal sinus functioning. Cfinical studies with intranasal corticosteroids support their
usefulness as monotherapy or adjunctive therapy in relieving symptems-of acufe‘RS, and recently published treatment guidelines
recommend their use as a general management measure for RS, with antibiotics reserved only for more severe cases when a bacterial
aetiology is highly suspected. This changing paradigm reflects/current understanding of acute RS pathophysiology, and addresses the
need to curtail unnecessary antibiotic usage.
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Introduction always accompanied by inflammation of the nasal passages

The term ‘sinusitis’ has traditionally been used to describe  (rhinitis) — hence ‘rhinosinusitis’ (RS) is now the accepted
infectious conditions of the contiguous nasal and paranasal  terminology for this inflammatory symptom complex." Acute
sinuses, but it is now recognised that sinus infection is almost RS refers to symptoms (i.e. nasal blockage/obstruction/
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Management of acute rhinosinusitis in primary care

congestion or nasal discharge/postnasal drip with or without
facial pain/pressure and reduction or loss of smell) lasting for
less than 12 weeks, that completely resolve. In contrast, the
symptoms of chronic RS persist for more than 12 weeks
without complete resolution.?

Epidemiologic studies commonly refer to RS without
differentiating between acute and chronic illness.? In the
United States, acute and chronic RS affects an estimated 14%
of the population,® and is associated with annual medical
expenditure of $3.5 billion.” In Europe, at least one episode of
acute RS annually was reported by about 8.4% of the Dutch
population based on data for 1999.2 An analysis of
workplace-related cost burdens associated with various
diseases ranked RS ninth among the top 10 most expensive
physical diseases.”

According to one estimate, almost 90% of patients with
viral rhinitis (common cold) have paranasal sinus involvement
detectable by computed tomography (CT) scan.® Logically the
common cold could be more accurately labeled as acute viral
RS.” Studies suggest a positive bacterial culture is found in
only about 0.5% to 2% of viral RS cases.” The most common
precursor to acute RS accompanied by a bacterial infection is
viral upper respiratory infection.®

In line with the (mistaken) belief that bacterial infection is
the major aetiological factor, antibiotic treatment has become
routine practice for patients presenting with symptoms.of
acute RS. Primary care physicians prescribe antibioties'for 85
— 98% of patients with suspected acute RS,%\fdelled \by
patients’ experiences, expectations and demand.*

Defined diagnostic and treatment.quidelines \should be
followed for the accurate evaluation-of acute RS and its
effective management.? This-practice is particularly important
for primary care physicians,~who treat 80-90% of patients
with sinus complaints.” This review will provide a clinical
overview of acute RS, with an emphasis on accurate
diagnosis, natural history of the illness, and current treatment
recommendations for primary care physicians.

Definition and diagnosis

The definition of rhinosinusitis is swelling of the mucous
membrane in both the nose and sinuses." Acute RS is
commonly precipitated by blockage of the sinus ostia (from
the Latin word for ‘opening’).”? Normal sinus function
depends on the patency of the sinus ostia, as well as
mucociliary clearance mechanisms." Failure of sinus drainage
leads to the build-up of mucus in the sinuses.

The traditional view of acute RS as primarily a bacterial
infectious process has been challenged by recent research
that places more emphasis on host inflammatory response. It
is now thought that host defense mechanisms to viral
infection trigger chemotaxis and activation of inflammatory
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Figure 1. Symptom markers for clinical diagnosis of acute
rhinosinusitis (presence of two or more symptoms, one
of which should be either congestion/blockage or
anterior discharge/postnasal drip).

Sudden onset of symptoms

Facial pain/
pressure

Anterior
discharge/
postnasal drip

Reduction/ -~
loss of smell

cascade reactions leading,\to* RS, rather than the cytotoxic
activities of the vitus‘as was previously believed.” The
accumulation of\irflammatory mediator cells and mucosal
oedema, can“lead to ostial occlusion and increased
susceptibility to,bacterial superinfection within the sinuses.
Evendin therabsence of infection, ostial occlusion itself causes
pro-inflammatory changes by impeding normal gas exchange
within the sinuses and impairing the function of immune
system defense mechanisms."

In the primary care setting, diagnosing acute RS definitively,
and differentiating between viral, bacterial, or allergic causes,
can be difficult, given the non-specificity of symptoms and the
lack of convenient and reliable diagnostic tools. Local
symptoms of RS include nasal blockage, congestion or
stuffiness, nasal discharge or postnasal drip (which is often
mucopurulent), facial pain or pressure, headache, and
reduction or loss of smell.? Other symptoms include
drowsiness, malaise, fever, halitosis, dental pain, pharyngitis,
and otologic symptoms (e.g. ear fullness and clicking)."? The
symptomatology is essentially the same in patients with acute
or chronic RS, although symptoms generally are more distinct
and frequently more severe in acute RS.?

In the most recent European Position Paper on
Rhinosinusitis and  Nasal  Polyps (EP°0S  2007),?
acute/intermittent RS is defined as the sudden onset of two
or more relevant symptoms for <12 weeks (Figure 1), at least
one of which is:
¢ Nasal blockage/obstruction/congestion, OR
¢ Nasal discharge (anterior/posterior nasal drip); AND

+ Facial pain/pressure,

+ Reduction/loss of sense of smell.

Because acute RS often occurs in individuals with

underlying seasonal or perennial rhinitis,” patients should be
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questioned about allergic symptoms, such as sneezing,
watery rhinorrhea, nasal itching, and ocular itching and
tearing.? In one study of young adults with acute maxillary RS,
skin test reactions were positive for airborne pollens typically
implicated in allergic rhinitis occurring during the spring and
autumn pollen seasons, as well as for animal dander.”

Acute RS is typically a discrete clinical event. There may be
more than one annual episode, but classification as acute
intermittent RS requires complete resolution of symptoms
between episodes. Chronic RS is differentiated by persistence
of two or more symptoms for >12 weeks.?

Identifying the aetiology of acute
rhinosinusitis: viral or bacterial?

While clinical findings may support a general diagnosis of
acute RS, they do not differentiate between bacterial and viral
aetiologies. Most cases of acute bacterial RS are preceded by
viral infection, further complicating the distinction."” The
duration of symptoms can be an important diagnostic
indicator: symptoms of less than 10 days’ duration should
generally be presumed to be viral acute RS, or common cold,
which is normally self-limiting. Non-viral acute RS is suspected
when symptoms worsen after five days, or persist for longer
than 10 days.? Purulent drainage within the middle meatus,
while strongly diagnostic for acute RS in general, does not
distinguish between viral and bacterial pathology." Berg ‘and
Carenfelt” correlated a number of symptoms with gossible
bacterial aetiology, including a history of primarily“tnilateral
purulent nasal discharge, history of facial paimwith unilateral
predominance, and purulent nasal discharge.and/or pus in
the nasal cavity.

Assessment of the severity of/symptoms in patients with
acute RS is helpful in determining appropriate initial
treatment.? The severity of acute RS can be evaluated with a
visual analogue scale (VAS) (Figure 2) whereby the patient
marks on a 10 cm VAS his/her perception of their symptom
severity, with categories of mild, moderate, and severe
assigned according to set VAS measurements. A VAS score >5
has been associated with an impaired quality of life.>'®

Unfortunately, no single test or investigation is available for
the general practitioner (GP) to confirm a diagnosis. A raised
C-reactive protein (CRP) level (10-50 mg/dL) may suggest a
somewhat greater likelihood of bacterial involvement,
particularly beyond the first week of illness.*'” An elevated
erythrocyte sedimentation rate (ESR) may also contribute to
the diagnosis.'®'* More complex investigations are possible in
secondary or tertiary care settings with access to diagnostic
tools such as CT scanning, ultrasound examination, sinus
puncture, and nasal endoscopy, but these should be reserved
for severely ill patients. Sinus x-rays are no longer considered
useful.” However, each of these techniques has limitations,
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Figure 2. Rhinosinusitis severity assessment using a

visual analogue scale (VAS).2

How troublesome are your symptoms of rhinosinusitis?

10 cm
| |

Not Most troublesome
troublesome imaginable

Mild = VAS 0-3
Moderate = VAS >3 - 7
Severe = VAS >7 - 10

and none are indicated for routine diagnostic investigation or
management of acute RS in the primary care setting.""™

Sinus puncture with culture is still considered the ‘gold
standard’ for diagnosingmaxillary bacterial acute RS, but the
procedure is painful and requires significant expertise to avoid
complications. *~In-reality, its usefulness is limited in clinical
practice, .partictlarly in primary care. Its' use may be indicated
in those‘who are'immunocompromised or who exhibit clinical
deteriorationy'with severe local or systemic symptoms when
precise~diagnosis is essential and microbiological sensitivities
neéd to be identified."

Changing management paradigms

The twin goals of RS management are to shrink oedematous
tissues and to restore ostial patency which allows drainage of
mucus to resolve symptoms and reduce the risks of bacterial
superinfection. General measures that can be recommended
include adequate fluid intake, saline nasal sprays, analgesics,
and oral or topical decongestants.®' Topical decongestants
may be helpful in relieving acute symptoms, but they should
not be used for longer than three to five days because of the
risk of causing rhinitis medicamentosa." Saline administration
via spray, aerosol, or irrigation is a simple and inexpensive (but
often overlooked) means of softening viscous secretions and
providing some relief from congestion. Antihistamines have
no efficacy in acute RS and are not recommended, although
they are frequently prescribed erroneously and purchased
over-the-counter to relieve symptoms."

Reappraisal of antibiotic use in acute
rhinosinusitis

Antibiotics are still routinely prescribed for patients with
symptoms of acute RS, even when the cause is likely to be
viral.? However, two issues have become increasingly relevant
in challenging this practice. Firstly, the use of antibiotics has
been reappraised because few episodes of uncomplicated RS
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are of bacterial aetiology, thus encouraging a similar
approach to the management of acute otitis media.?' Even
when bacterial acute RS is confirmed, an estimated 50-70%
of cases would be expected to resolve over the course of
seven to 10 days without antibiotic treatment.”’ A second
issue, and one of growing importance, is the global problem
of bacterial resistance, propagated to a large extent by
inappropriate and excessive prescribing of antibiotics.”
Clinical relevance of antibiotic treatment of
rhinosinusitis

While numerous studies have investigated antibiotic
treatment of acute RS, few have been able to show any
significant benefit. This is not surprising, given that acute RS
is usually a self-limiting disease rarely complicated by bacterial
infection.?® One meta-analysis reported that two-thirds of
subjects with RS experienced spontaneous improvement or
cure without receiving antibiotics.*

To evaluate clinical studies of antibiotic therapy in acute
RS, it is important to analyse the inclusion criteria used to
diagnose the disease, and whether or not bacterial aetiology
was confirmed by an objective technique. Many clinical
trials,>? and a number of meta-analyses,***% limited inclusion
to subjects in whom a bacterial aetiology was confirmed by
laboratory studies or imaging procedures. These studies would
be expected to have a greater likelihood of demonstrating
benefit from antibiotic therapy. One meta-analysis** included
data on 2717 subjects from 27 trials, many of whichéquired
confirmation of bacterial disease. Overall, antibiotic treatment
decreased the incidence of clinical failures (defined™yas no
change in, or worsening of, signs and symptoms)>by half (risk
ratio: 0.54, 95% Cl 0.37-0.79), with. amoxicillin"shown to be
equally effective as more expensive antibiotics.

Studies more representative of general medical practice
with patients diagnosed solely on clinical evaluation®*%*" did
not report any significant difference in recovery outcomes
between antibiotic and placebo (or symptomatic
management). De Sutter et al.* reported successful outcomes
(disappearance of most distressing symptoms at Day 10) in
35% of patients treated with amoxicillin and 29% of patients
treated with placebo (RR: 1.14, 95% C10.92-1.42). Stalman et
al.# identified 88 clinical trials of antibiotic treatment of acute
RS published between 1966 and 1996, only three of which
were placebo-controlled, double-blind, randomised studies in
adults with acute maxillary sinusitis, and these were published
between 1973 and 1978. Only one of these three suggested
a greater benefit from antibiotic treatment, and this trial
assessed bacteriologic cure based on nasal culture findings, a
finding which does not directly correlate with sinus flora.?

These findings support the growing consensus that, for
general medical practice, treatment goals should be focused
primarily on alleviating symptoms, combating local
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inflammation, and improving sinus drainage, rather than on
trying to cure a presumed bacterial infection.

Antibiotic resistance issues

Worldwide surveillance data confirm that antibiotic resistance
is increasing at varying rates in different regions.*> Wide
variations in antibiotic usage patterns, including both sales
volume and antibiotic class distribution, have been observed
among European Union countries.”

The most common pathogens isolated from infected
maxillary sinuses in adults are Streptococcus pneumoniae (20-
43%), Haemophilus influenzae (22-35%), and Moraxella
catarrhalis (2-10%). Other, less frequent, causative organisms
include other streptococcal species, anaerobic bacteria, and
Staphylococcus aureus.* Similar organisms are found in
children, although the distribution is slightly different - S.
pneumoniae (25-30%), H. influenzae (15-20%), and M.
catarrhalis (15-20%).** An alarming pattern of increasing global
resistance has been observed-among S. pneumoniae isolates,
particularly to amoxicillin, other beta-lactam antibiotics,
trimethoprim/sulfamethoxazole, and macrolides.? Within the
United States, findings for 1998 to 2000 from the Alexander
Project (a surveillance programme of antibiotic resistance in
adult ‘community-acquired respiratory tract infections)
demonstrated\'that 25% of S. pneumoniae isolates were
penicillin'resistant, and 12% were of intermediate susceptibility.
Congiderable rates of resistance were also observed for
trimethoprim/sulfamethoxazole (36%), macrolides (28%),
doxycycline (21%), and clindamycin (10%).*

Overuse of antibiotics has often been correlated with
increased organism resistance.”**” However, resistance may be
reversible when antibiotic use is restrained.”® Countries with
the most reserved prescribing patterns have relatively lower
rates of antibiotic resistance.”

The type of antibiotic used is just as important as the
amount prescribed. Broad-spectrum antibiotics are often used
when a narrow-spectrum agent would be just as effective. A
study based on data from the National Ambulatory Medical
Care Survey in the United States reported that the use of broad-
spectrum agents, as a percentage of all antibiotics prescribed
for adults, increased from 24% in 1991 to 48% in 1999
(p<0.001). In 1999, 22% (adult) and 14% (paediatric) of
prescriptions for broad-spectrum antibiotics were for conditions
with a probable viral aetiology (e.g. common cold, unspecified
upper respiratory tract infections, acute bronchitis).*

Intranasal corticosteroid use in acute
rhinosinusitis

The concept of using corticosteroid agents in the
management of a potentially infectious condition seems
contrary to most medical school training — namely that
corticosteroids reduce host immunity and might facilitate
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infection. However, it is now appreciated that concomitant
use of these agents either topically (as in acute otitis media
with otorrhea or chronic otitis externa®#) or systemically (as
in the management of an infective exacerbation of chronic
obstructive pulmonary disease**) is effective and reduces the
duration of disease. The same concept is now becoming
evident for RS management.

The rationale for intranasal corticosteroid (INS)
administration in acute RS is based on the alleviation of
inflammation and oedema of the nasal mucosa, nasal
turbinates, and sinus ostia. Attenuating the inflammatory
response and reducing mucosal swelling would be expected
to promote more efficient drainage and improved aeration of

the sinuses, thereby lessening the duration and severity of RS
symptoms and reducing the risk of superinfection.*

Earlier clinical trials demonstrating the theoretical benefits
of INS in acute RS have since been corroborated by a number
of randomised controlled studies (Table 1).**" One of the
earliest studies was a double-blind parallel trial of 175 adults
with radiographically-documented acute maxillary sinusitis.*®
Subjects were initially randomised to treatment with
amoxicillin/clavulanate combined with either flunisolide nasal
spray or placebo nasal spray, three times daily, for three weeks
(Phase 1). During Phase 2, treatment consisted of flunisolide
or placebo nasal spray alone for an additional four weeks.
Patients’ global assessments of overall treatment effectiveness

Table 1. Clinical trials of intranasal corticosteroids as monotherapy or adjunct therapy in acute rhinosinusitis.

Study N INS Regimen Comparator(s) Outcome
Monotherapy AQQ
Meltzer 2005°' 981 MF Amox, placebo (double dummy) 00 mcg bid was significantly superior

to amox and placebo for rhinorrhea, nasal
congestion, sinus headache, facial pain/
tenderness; no predisposition to disease
recurrence or bacterial infection.

Adjunct Therapy

Nayak 2002 967 Amox/clav + MF A@)ﬂ' v + ;@eb)o spray MF 200 or 400 mcg bid was significantly
‘a\ ) O‘(\ more effective than placebo in improving
@‘ 0\} total symptom score, and individual scores
@(\ 6\) for congestion, facial pain, rhinorrhea, and

X 6 A(O postnasal drip.
Dolor 2001 95 t‘\@o\x‘; QV Cefuroxime + xylometazoline Significantly higher and more rapid rate of
@ azolin?%+ FP HCI + placebo spray clinical success with FP 200 mcg qd vs.

C .O placebo.

Meltzer 2000* 407 - Amox/clav + MF Amox/clav + placebo spray MF 400 mcg bid produced a significantly
greater decrease in total symptom score
and individual scores of headache,
congestion, and facial pain.

Yilmaz 2000*° 52 Cefaclor + BUD Cefaclor + oral pseudoephedrine Recovery rate (complete resolution of signs

(Ped) and symptoms) was significantly higher
with BUD.

Barlan 1997* 89 Amox/clav + BUD Amox/clav + placebo spray Significant improvements from baseline

(Ped) were noted in both groups; scores for
cough and nasal discharge improved
significantly with BUD vs. placebo.

Meltzer 1993 175 Amox/clav + FLU Amox/clav + placebo spray Patient assessment of overall effect was

significantly higher for FLU 100 mcg tid vs.
placebo; significantly greater decrease in
turbinate swelling/obstruction; better
symptom improvement and more effect on
regression of radiographic abnormalities.

MF = mometasone furoate; Amox = amoxicillin; Clav = clavulanate; bid = twice daily; FP = fluticasone propionate; qd = once daily; Ped = paediatric; BUD = budesonide;

FLU = flunisolide; tid = three times daily.
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(VAS ratings) favoured flunisolide over placebo after both
Phase 1 (p=0.007) and Phase 2 (p=0.08).

In another early double-blind study involving 89 children
with acute RS, subjects treated for three weeks with a
combination of amoxicillin/clavulanate and intranasal
budesonide showed significantly greater improvements in
symptoms of cough and nasal discharge compared with
patients receiving antibiotic therapy and placebo spray
(p<0.05).* Subsequent studies in both adults* and
children* have reported greater symptom improvement in
subjects treated with regimens containing an INS.

To date, only one study has reported the efficacy of INS
monotherapy in patients with acute RS. Meltzer et al.*'
conducted a large trial involving 981 subjects with
uncomplicated acute RS. In this double-blind, double-dummy,
placebo-controlled prospective study, subjects were
randomised to treatment with mometasone furoate nasal
spray (MFNS) 200 mcg once or twice daily for 15 days or
amoxicillin 500 mg three times daily for 10 days. As early as
Day 2, MFNS 200 mcg twice daily showed significantly
greater improvement in total symptom score relative to both
placebo (p<0.001) and amoxicillin (p=0.002).

Some suspicions still linger among patients and clinicians
as to the safety of INS, particularly in children. The available
evidence fails to suggest any routine risk of growth
suppression with the use of INS in children, especially With
newer compounds having extremely low systemic availability
with intranasal use (e.g. MFNS, fluticasone propionate):?

Common side effects of INS include epistaxis, nasal dryness,
pharyngitis, and cough.>**

Antibiotic-sparing treatment
recommendations
There are specific instances in which antibiotics should be
used in the treatment of acute RS — i.e. patients with
meningeal or orbital complications, and those who are
immunocompromised or hospitalised.?® Bacterial RS also
poses the risk of rare complications such as chronic RS,
meningitis, intracranial abscess, and orbital cellulitis or
abscess, as well as exacerbation of asthma or bronchitis.””’
For the routine management of acute RS, a treatment
algorithm from EP°0OS 2007° provides guidance for
appropriate antibiotic implementation based on clinical
factors alone. According to this algorithm, antibiotic use
should be reserved for RS symptoms that persist or worsen
after five days, or worsen after 10 days, and even then, only
if symptoms are severe (fever >38° or severe pain) (Figure 3).2
Intranasal corticosteroids are recommended for all cases with
moderate (mondtherapy) to severe (in combination with
antibiotics)-symptomatology. Symptoms of <5 days’ duration
or which staft» to improve should be managed
symptomatically. Specialist referral may be indicated when INS
use does' not lead to improvement after 14 days, if
antibiotic/INS therapy produces no improvement after 48
hours, or if complications (high fever, ocular or periorbital
symptoms, or signs of meningeal irritation) appear.

Figure 3. Treatment algorithm for adults with acute rhinosinusitis seen in primary care setting.?

Sudden onset of 2 or more symptoms, one of which should be either nasal
blockage/obstruction/congestion or nasal discharge (anterior/posterior
nasal drip), + facial pain/pressure, + reduction or loss of smell

|

v

Symptoms less than 5 days or
improving thereafter

v

[ Common cold

v

[ Symptomatic relief

At any point, immediate
referralhospitalization for:

v

Symptoms persisting or increasing after

5 days

1

v
Moderate
v

Topical
steroids

v

No improvement

v
Severe*
v

Antibiotics +
Topical steroids

"

*perirtial edema o 14 cays of [ Effect in 48 No effectin |

« double vision treatment hours 48 hours J

« ophthalmoplegia
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Antibiotic therapy should be chosen for expected efficacy
against the most likely causative organisms, namely S.
pneumoniae, H. influenzae, and M. catarrhalis.** Resistance
patterns of these pathogens vary greatly geographically, and
local antibiograms (antibiotic prescribing guidelines) should
play a major role in the selection of appropriate therapy. No
single antibiotic choice can be universally recommended.
Most national guidelines and the most recent Cochrane
review on antibiotic use in acute maxillary sinusitis advocate
the use of amoxicillin (with or without clavulanate, which
provides for better coverage against H. influenzae and M.
catarrhalis) for uncomplicated bacterial acute RS."'** High-
dose amoxicillin (e.g. 80-90 mg/kg/day, maximum 3
grams/day) can still be effective against resistant organisms
and might be considered in regions where S. pneumoniae
resistance is high."

Conclusions

In conclusion, our growing understanding of the patho-
physiology of RS, and the pressing need to curtail excessive
antibiotic usage, are shifting treatment guidelines away from
infection-targeted management. In most cases, the symptoms
of acute RS are probably caused by host inflammatory
processes countering viral infection, rather than by bacterial
superinfection. Intranasal corticosteroids have proven efficacy
in attenuating this inflammatory response, and in helping-to
restore ostial patency and normal sinus function. The'wise of
INS can be recommended for most cases of acute RS, either
alone or as an adjunct to antibiotic therapy,” and(are an
important element of the new RS management paradigm.

Summary

Acute rhinosinusitis (RS) in most cases is a host inflammatory
response to a viral infection rather than the direct effects of
bacterial infection. Evidence confirms the lack of efficacy of
antibiotics for treatment of acute RS. Inappropriate
prescribing contributes to antibiotic resistance and unwanted
adverse events. Current treatment goals are to arrest the
inflammatory process in the sinuses and to restore normal
sinus function. Intranasal corticosteroids are useful in relieving
the symptoms of acute RS; treatment guidelines recommend
their use, with antibiotics reserved for cases where a bacterial
aetiology is likely.
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