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been prepared by the Standards of Care Committee (SOCC) of the British Society for Allergy
and Clinical Immunology (BSACI). The recommendations are based on evidence and expert
opinion and are evidence graded. These guidelines are for the benefit of both adult physicians
and paediatricians treating allergic conditions. Rhinosinusitis implies inflammation of the
nose and sinuses which may or may not have an infective component and includes nasal
polyposis. Acute rhinosinusitis lasts up to 12 weeks and resolves completely. Chronic
rhinosinusitis persists over 12 weeks and may involve acute exacerbations. Rhinosinusitis is
common, affecting around 15% of the population and causes significant reduction in quality
of life. The diagnosis is based largely on symptoms with confirmation by nasendoscopy.
Computerized tomography scans and magnetic resonance imaging are abnormal in
approximately one third of the population so are not recommended for routine diagnosis but
should be reserved for those with acute complications, diagnostic uncertainty or failed medical
therapy. Underlying conditions such as immune deficiency, Wegener’s granulomatosis,
Churg-Strauss syndrome, aspirin hypersensitivity and allergic fungal sinusitis may present as
rhinosinusitis. There are few good quality trials in this area but the available evidence suggests
that treatment is primarily medical, involving douching, corticosteroids, antibiotics,
anti-leukotrienes, and anti-histamines. Endoscopic sinus surgery should be considered for
complications, anatomical variations causing local obstruction, allergic fungal disease or
patients who remain very symptomatic despite medical treatment. Further well conducted
trials in clearly defined patient groups are needed to improve management.
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Introduction

(MRI) computerized tomography (CT), aspirin and Churg-
Strauss. Each article was reviewed for suitability for

These guidelines for the management of patients with
rhinosinusitis and nasal polyposis are intended for use by
physicians practising in allergy. Evidence for the recom-
mendations was obtained by employing electronic litera-
ture searches using the primary key words - sinusitis,
rhinosinusitis, nasal polyps and fungal rhinosinusitis.
Further searches were carried out by combining these
search terms with asthma, antihistamine, anti-leukotriene,
decongestant, child, surgery, magnetic resonance imaging

inclusion in the guideline. The recommendations were
evidence graded at the time of preparation of these guide-
lines. The grades of recommendation and the levels of
evidence are defined as in our previous guideline on
urticaria [1]. During the development of these guidelines,
a web-based system was employed to allow consultation
with all British Society for Allergy and Clinical Immu-
nology (BSACI) members. All comments and suggestions
were carefully considered by the Standards of Care
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Committee (SOCC). Where evidence was lacking a con-
sensus was reached among the experts on the committee.
Conflicts of interests were recorded by the SOCC, none
jeopardized unbiased guideline development.

Executive summary and recommendations

Rhinosinusitis

e Rhinosinusitis implies inflammation of the nose and
paranasal sinuses.

e The diagnosis of rhinosinusitis is primarily clinical
and made on the history and examination with only a
limited role for radiology (see text box 1).

e Sinus X-rays are rarely helpful and CT scans should be
reserved for patients failing medical therapy or those
with atypical or severe disease, i.e. unilateral symp-
toms, blood-stained discharge, displacement of the
eye and severe pain.

e In epidemiological studies rhinosinusitis affects be-
tween 2% and 16% of the population.

e Acute rhinosinusitis lasts <12 weeks and usually
follows a viral upper respiratory tract infection
(UTRI).

e For acute rhinosinusitis the use of topical nasal corti-
costeroids or an antihistamine together with antibio-
tics is associated with more rapid resolution of
symptoms (grade of recommendation = A).

e Chronic rhinosinusitis (CRS) lasts more than 12 weeks
and usually responds incompletely to therapy, which
may need to be continued long-term (grade of
recommendation = B).

e Patients who fail initial medical therapy can respond
to more specialized pharmacotherapy, which is as
successful as surgery (grade of recommendation = B).

e Treating CRS, either medically or surgically, benefits
accompanying asthma (grade of recommendation = A).

e Sinus surgery in children is of limited value and the
disease in this age group often resolves spontaneously.

e Severe recurrent polypoid rhinosinusitis should
prompt investigations for aspirin sensitivity, allergic
fungal rhinosinusitis or Churg-Strauss syndrome.

Nasal polyps

e Nasal polyps are not associated with allergy but can be
associated with asthma, aspirin sensitivity, cystic fi-
brosis, allergic fungal sinusitis (AFS) and Churg-
Strauss syndrome.

e At initial presentation all patients with polyps should
be examined by an ear, nose, throat (ENT) surgeon.

e Unilateral polyps may be a sign of malignancy and
should always be subject to ENT referral.

e Children with nasal polyps should be referred for
further testing for cystic fibrosis.
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e Aspirin sensitivity should be suspected in severely
affected polyp patients, especially those with recurrent
polyps and intrinsic asthma.

e The diagnosis of aspirin sensitivity relies upon either a
clear history of two (or more) aspirin/non-steroidal anti-
inflammatory drugs (NSAID)-induced reactions or by
aspirin challenge, which can be nasal, inhaled, or oral.

e Aspirin challenge must be carried out only by doctors
with appropriate experience and with full resuscita-
tion facilities readily available.

e Patients with aspirin sensitivity should be warned to
avoid all drugs with cyclooxygenase (COX) 1 inhibi-
tory activity.

e Selective COX2 inhibitors appear to be safe in patients
with aspirin sensitivity, although it is recommended
that the first dose is administered in hospital under
direct observation with monitoring for 2 h and resus-
citation facilities readily available.

e Allergic fungal rhinosinusitis is rare in the United
Kingdom, but more common in warmer climates such
as the Southern USA and Australia.

e Allergic fungal rhinosinusitis is treated by surgery to
remove infected tissue followed by topical corticosteroids.

e Chronic rhinosinusitis (CRS) accompanied by systemic
symptoms and signs may indicate an underlying
vasculitis or granulomatous disease.

Rhinosinusitis

Sinusitis implies inflammation of the sinus linings but in
practice rarely occurs without concomitant rhinitis; there-
fore, rhinosinusitis is the preferred term. Depending on the
time course, rhinosinusitis is described as acute or chronic,
with symptoms lasting under 12 weeks regarded as acute.
In any individual, rhinosinusitis may be predominantly
allergic, non-allergic, or infective, sometimes resulting
from immune deficiency (innate or acquired). Mixed forms
also occur. In epidemiological studies, rhinosinusitis affects
between 2% and 16% of the population [2-4]

Text box 1: Rhinosinusitis - signs and symptoms

Major symptoms - two of the following, one to be:
e Nasal congestion or obstruction
e Nasal discharge (anterior or posterior) +
o Facial pain or pressure
o Olfactory disturbance
AND either
Endoscopic signs (one or more of):
e Polyps
e Mucopurulent discharge from middle meatus
o Oedema/obstruction at middle meatus
OR
Computerised Tomography (CT) signs, e.g.
e Mucosal changes at ostiomeatal complex and/or
in sinuses

Journal compilation © 2007 Blackwell Publishing Ltd, Clinical and Experimental Allergy, 38 : 260-275
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Classification

Acute rhinosinusitis. Acute rhinosinusitis is usually initi-
ally viral. Antibiotics are indicated for presumed bacterial
superinfection and should only be prescribed if the
symptoms are dramatic, i.e. maxillary pain, swelling and
fever [5-7]. Analgesia and steam inhalation may offer
symptomatic relief. The use of topical nasal corticoster-
oids [8, 9] or an antihistamine [10] together with anti-
biotics is associated with more rapid resolution of
symptoms. In patients with symptoms persisting after 10
days, but without severe pain or fever, the use of douching
and intra-nasal steroids alone could be considered [11].
Immediate referral is indicated for the symptoms as
specified in text box 2.

Text box 2: Symptoms warranting immediate referral

e Periorbital oedema

e Displaced globe

e Double vision

e Ophthalmoplegia

e Reduced visual acuity

e Severe unilateral or bilateral frontal headache
e Frontal swelling

e Signs of meningitis or focal neurologic signs

Chronic rhinosinusitis. CRS is a mucosal disease and
structural abnormalities are not more common than they
are in a control group [12]. The inflammation may be
predominantly eosinophilic [allergic rhinitis (AR), non-
AR with eosinophilia syndrome (NARES) and nasal polyps
associated with aspirin sensitivity] or neutrophilic (im-
mune deficiency, chronic infection and polyps in cystic
fibrosis) [13].

Diagnosis of rhinosinusitis

This is primarily a clinical diagnosis and made on history
and examination.

Signs and symptoms

Rhinorrhoea

Rhinorrhoea is either anterior or leads to align post-
nasal drip:
Clear - infection unlikely
Unilateral - is uncommon and cerebrospinal fluid
(CSF) leak should be excluded [14]
e Coloured
o yellow - allergy or infection
o green - usually infection
o blood tinged
m unilateral - tumour, foreign body, nose pick-
ing, or misapplication of nasal spray

m Dbilateral - misapplication of nasal spray, granu-
lomatous disorder, bleeding diathesis, or nose
picking.

Nasal obstruction

e Unilateral - usually septal deviation but also consider
foreign body, antrochoanal polyp and tumours.

e Bilateral - may be septal (sigmoid) deviation but more
likely rhinitis, or nasal polyps.

e Alternating - generalized rhinitis exposing the nasal
cycle [15].

Hyposmia or anosmia

e Mild transient - AR, viral infection.

Intermittent - mucosal disease: nasal polyposis, infec-
tive rhinosinusitis, or rarely granulomatous disease.

e Complete - after head injury, and some neuropathic
viruses, severe nasal polyposis, rarely anterior cra-
nial fossa tumour, drug reactions, zinc deficiency,
endocrine dysfunction, volatile gas exposure, ‘func-
tional’, neuropsychiatric problems and idiopathic.

e Progressive may be associated with Parkinson’s dis-
ease, or either a personal or family history of Alzhei-
mer’s dementia.

Pain

e Alone - rarely due to rhinosinusitis - other causes of
facial pain should be considered [16]

e With discharge and hyposmia - may accompany
infective rhinosinusitis which:

o May affect teeth, upper jaw, side of the face, behind
the eye, or forehead
Usually responds to an appropriate antibiotic
In the absence of endoscopic or CT evidence of
sinusitis, pain is unlikely to be attributable to sinus
disease [16]

e Bilateral symmetrical symptoms of pressure without
any other nasal symptoms or signs are due to mid-
facial segment pain, a version of tension headache [17]

e Soreness of the hair bearing area inside the nasal
vestibule may be due to an infective vestibulitis.

Lower respiratory tract
Disorders of the upper and lower respiratory tract often co-
exist:

Most asthmatics have rhinitis - see rhinitis guidelines.
In asthma with aspirin sensitivity - 36-96% have
nasal polyps with rhinosinusitis [18] (see also ‘Aspir-
in-sensitive nasal polyposis’).

e Patients with ciliary dyskinesia may develop chronic
infective rhinosinusitis, bronchiectasis and reduced
fertility [19].

© 2007 The Authors
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e Chronic obstructive pulmonary disease (COPD) patients
may also have upper airway inflammation. COPD
exacerbations are higher in those with frequent colds
[20, 21].

e Nasal polyps can develop in up to 50% of patients with
cystic fibrosis [22] (see also ‘Nasal polyps (chronic
polypoid rhinosinusitis)’.

Examination

Visual assessment

e Horizontal nasal crease across the dorsum of nose -
supports a diagnosis of AR

e Depressed nasal bridge - post-surgery, Wegener’s
granulomatosis or cocaine misuse
Widened bridge - polyps
Purple tip in lupus pernio due to sarcoidosis
An assessment of nasal airflow - (e.g. metal spatula
misting)

Endoscopy
In order to diagnose rhinosinusitis, examination of the middle
meatus with an endoscope is necessary. The examination
includes:

The appearance of the turbinates

The presence/absence of purulent secretions

The presence/absence of nasal polyps, but it may not
be possible to see small ones

e Larger polyps can be seen at the nares and are
distinguishable from inferior turbinate by their
lack of sensitivity, yellowish grey colour and the
ability to get between them and the side wall of
the nose.

e Yellow sub-mucosal nodules with a cobblestone ap-
pearance suggest sarcoidosis [23].

e C(rusting and granulations raise the possibility of
vasculitis.

e Septal perforation may occur after septal surgery,
due to chronic vasoconstriction (cocaine, a-agonists),
Wegener’s granulomatosis, nose picking, very rarely
steroid nasal sprays.

Investigations
Allergen-specific IgE can be detected with skin prick tests
(SPTs) or by serum immunoassay.

Skin prick tests. SPTs should be carried out routinely in
all cases in order to determine if the rhinosinusitis is
allergic or non-allergic. The results must be interpreted in
the light of the clinical history.

Serum total and specific immunoglobulin E. Allergen-
specific IgE usually correlates with the results of SPTs
and nasal challenges, and may be requested when skin

© 2007 The Authors

tests are not possible or when the SPT together with the
clinical history give equivocal results.

Routine laboratory investigations. Other investigations to
help with the initial management of patients with rhinitis
are guided by the findings from the history, examination
and results of SPTs. Examples of laboratory investigations
include:

e Full blood count (FBC) and differential white cell

count.

C-reactive protein (CRP).

Anti-neutrophil cytoplasmic antibodies (ANCA) and,
if positive, anti-proteinase-3 antibodies for Wegener’s
granulomatosis (positive in at least 60% of patients
with limited Wegener’s granulomatosis) and either
myeloperoxidase or anti-proteinase-3 antibodies for
Churg-Strauss (positive in approximately 50% of
patients) [24].

e Angiotensin-converting enzyme may be raised in

sarcoidosis [23].

Thyroid function and thyroid auto-antibodies.

Other auto-antibodies: anti-nuclear antibody (ANA),
extractable-nuclear antigens (ENAs), if Sjogren’s syn-
drome, or systemic lupus erythematosus (SLE) sus-
pected.

e If AFS is suspected SPTs should be undertaken and
specific IgE antibodies to aspergillus measured.

e Total Ig levels and specific antibodies and responses
post-vaccination to tetanus, haemophilus and
pneumococci if there is strong suspicion of anti-
body immunodeficiency from the history, e.g.
chronic or recurrent purulent rhinosinusitis with
recurrent infections elsewhere (particularly respira-
tory tract).

Nasal smear/brushing for eosinophils.

Microbiological examination of sputum and sinus swabs.
Nasal secretions - CSF asialotransferrin for CSF
rhinorrhoea.

Olfactory tests. The University of Pennsylvania Smell
Identification Test (UPSIT) is well validated, can identify
malingerers [25] and is accepted for legal cases.

Cytology. The techniques for obtaining cells for
cytology in secretions, lavage, scraping, cotton pledge-
lets, or brushings have not been standardized, nor have
the criteria for evaluating cell counts [26]. Nevertheless
the presence of eosinophils implies inflammation and may
be helpful in predicting response to corticosteroids.

Tests of mucociliary function. Prolongation of saccharine
clearance time suggests mucociliary dysfunction, either
primary (rare) or secondary to infection, allergy or
pollution [27]. However, a more accurate measure is the
ciliary beat pattern and frequency observed from nasal
brushings.

Journal compilation © 2007 Blackwell Publishing Ltd, Clinical and Experimental Allergy, 38 : 260-275
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Nasal nitric oxide. Measurements of nitric oxide from
the upper airway (FnNO, fractional nasal nitric oxide) are
undergoing evaluation and are likely to be employed in
the diagnosis of primary ciliary dyskinesia (where levels
above 250p.p.b. exclude the diagnosis) [28]. Normal
levels may obviate the need for expensive, time-consum-
ing tests of the ciliary beat frequency and electron micro-
scopy of ciliary structure that are needed to establish the
diagnosis. nNO measurements may also be useful in
assessing the response to treatment in CRS and possibly
for gauging ostiomeatal patency [29]. Low levels may also
be found in severe nasal obstruction; high levels occur
with inflammation.

Exhaled nitric oxide. Exhaled nitric oxide (eNO) (FeNO,
fractional eNO) measurement can be useful clinically in
the diagnosis and monitoring of asthma. Normal levels
are <20p.p.b., but become elevated in eosinophilic lower
respiratory tract inflammation [30].

Plain radiographs. Plain radiographs have no place in
the routine management of rhinosinusitis.

Computerized tomography

e Should be used and interpreted in the light of symp-
toms and endoscopic findings but is not a primary
investigation in rhinosinusitis.

e In the diagnosis of rhinosinusitis, the use of CT
alone can be misleading [31, 32] because approxim-
ately one-third of the population have abnormal
CT scans.

e Has an invaluable role in defining the bony anatomy
when surgery is planned, e.g. in the context of failed
medical therapy for sinusitis [33].

e [s indicated in cases of diagnostic doubt, e.g. in the
presence of unilateral nasal symptoms to exclude
neoplasia.

e Has an important role in the management of the
complications of rhinosinusitis [34] or in those
in whom there are features suggestive of atypical
or severe disease, i.e. unilateral symptoms, blood-
stained discharge, displacement of the eye, severe
pain [35].

Magnetic resonance imaging

e The prevalence of incidental changes on MRI is con-
siderable and therefore MRI is of only limited use in
the diagnosis of rhinosinusitis [36].

e May be needed to exclude anterior cranial floor
tumours as a cause of unexplained anosmia.

Tests for asthma. Measurements of lung function should
be considered in all patients with CRS [e.g. peak expira-

tory flow rate (PEFR) and spirometry as detailed in the
British Thoracic Society guidelines on the management of
asthma] [37].

Nasal biopsy and histology
e May be useful in suspected cases of vasculitis,
Wegener’'s granulomatosis, Churg-Strauss and
sarcoidosis.
e Histology may change the diagnosis in 1% of surgi-
cally removed nasal polyps [38].

Aetiology

Underlying causes [39] should be investigated, see text
box 3.

Text box 3: Rhinosinusitis — aetiology and relevant tests

e Allergy (skin prick tests/specific IgE)

e Immune deficiency, chronic infection
(immunoglobulins/IgG subclasses/histology, culture
of sinus swabs), sinus cultures are rarely helpful
(bacterial biofilm) [40]

e Vasculitis/granulomatous/autoimmune (FBC, ESR
ANA, ACE, ANCA, biopsy)

e Aspirin sensitivity (history, inhaled or nasal lysine-
aspirin challenge, oral aspirin challenge)

o Allergic fungal sinusitis (skin prick tests, total IgE,
characteristic mucin, aspergillus-specific IgG and IgE,
CT changes, silver stains on histological specimen)

e Systemic diseases including Wegener’s granulomatosis,
Churg Strauss disease, sarcoidosis may present with
rhinosinusitis [41]. Therefore, evidence of adhesions,
contact bleeding, crusting should prompt the relevant
investigations including: FBC, ESR, eosinophil count,
ACE, ANA, ANCA and nasal biopsy if required

Treatment

There are few well-conducted clinical trials in chronic
rhinosinusitis.  Further studies are needed in
well-characterized patients. Advice on such trials
exists [42]. Based on the evidence available initial therapy
is medical and should aim to reduce symptoms and
signs, improve quality of life and prevent disease progres-
sion or recurrence. CRS usually responds incompletely to
therapy and may need to be continued long-term [43-45].
The evidence for various treatment modalities is given
in Table 1 (adapted from Fokkens et al. [45]). There are also
other recently published guidelines for the medical man-
agement of CRS in adults [39, 45-47].

Nasal douching. Nasal douching is a safe, inexpensive
treatment commonly used in mainland Europe. Evidence

© 2007 The Authors
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Table 1. Therapy in chronic rhinosinusitis™ adapted from Fokkens et al. [45]

Therapy

Grade of recommendation

Clinically relevant

Nasal saline douche [11, 50, 53, 108-111] A
Topical corticosteroid [112-116] A
Addition of oral antihistamine in allergic patients [117, 118] A
Oral antibiotic therapy, long-term ~12 weeks [68, 119-123] A
Oral antibiotics - short-term < 2 weeks [124-127] C
Allergen avoidance in allergic patients D
Mucolytics [128] C
Bacterial lysates [129] C
Antibiotics - topical [112, 130-133] D
Proton pump inhibitors [134-136] D
Steroid - oral D
Decongestant oral/topical D
Antimycotics - systemic D
Immunotherapy D
Phytotherapy D

D

Antimycotics - topical [69, 71, 137, 138]"

Yes (for additional therapy)

Yes

Yes for itching, sneezing and rhinorrhoea
Yes

Acute severe exacerbation only

Yes

*Some of the cited studies also included patients with nasal polyposis in addition to CRS. Acute exacerbations of CRS should be treated like acute

rhinosinusitis.

"Two negative studies (level of evidence = 1 —) and one positive study (level of evidence = 2+).

CRS, chronic rhinosinusitis.

exists that saline douching reduces symptoms of CRS
[48-53] (grade of recommendation =A). It is a safe and
inexpensive treatment.

Adverse events

e Sodium load should be considered in hypertensive
patients.

Place in therapy

e Addition to therapy in chronic rhinosinusitis, nasal
polyposis and rhinitis.
e Effective in primary ciliary dyskinesia [54].

Topical intra-nasal corticosteroids

e Act by suppression of inflammation at multiple points
in the inflammatory cascade [55].

e Nasal drops are preferable for nasal polyposis and
probably also for chronic rhinosinusitis. These should
be used in the ‘head upside down’ position in order to
reach the ostiomeatal complex (OMC), see Fig. 1b.

e Bioavailability varies considerably. Systemic absorp-
tion is negligible with mometasone and fluticasone,
modest for the remainder and high for betamethasone
and dexamethasone, which should be used in the
short-term only [56-58].

e Long-term growth studies in children using flutica-
sone, mometasone and budesonide have reassuring
safety data, unlike beclomethasone [43, 59-62].

e Concomitant treatment with CYP3A inhibitors such as
itraconazole or ritonivir may increase the systemic

© 2007 The Authors

(a

1. Shake bottle well

2. Look down

3. Using Right hand for Left

nostril put nozzle just inside nose
aiming towards outside wall

4. Squirt once or twice (two different
directions )

5. Change hands and repeat for
other side

6. Do not sniff hard

Choose any position you feel
comfortable with

Wrong

Fig. 1. Chronic rhinosinusitis (non-polypoid). (a) Correct procedure for
the application of nasal sprays. (b) Correct procedure for the installation
of nasal drops.
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bioavailability of intra-nasal corticosteroids (INS)
[63, 64].

Adverse events

e Local nasal irritation, sore throat and epistaxis affect
around 10% of users.

e Benzalkonium chloride is used as a preservative in all
topical corticosteroids except Rhinocort™ nasal spray
and Flixonase™ nasules, and may irritate the nose, but
does not adversely affect mucociliary clearance [65].

e Reduction of local adverse effects with nasal sprays
can probably be achieved by correct use, see Fig. 1a
(grade of recommendation = D).

e Hypothalmic-pituitary axis suppression may occur
when multiple sites are treated with topical corticoster-
oids in the same person (e.g. skin, nose and chest). It is
advisable to monitor growth in children [66].

e Raised intra-ocular pressure has been described with
INS [67] and patients with a history of glaucoma
should be monitored more closely.

Place in therapy

First-line therapy for rhinosinusitis.
Topical steroid drops should be used initially in nasal
polyposis and in cases with severe obstruction.

Antibiotics. Short-term antibiotics (2 weeks) can be used
for acute exacerbations of rhinosinusitis (grade of
recommmendation =D). Trials of long-term oral anti-
biotics (>12 weeks), especially macrolides, have
demonstrated symptomatic and objective improvement
similar to endoscopic sinus surgery [68] (grade of
recommendation = A). The improvement shown increases
with time and may relate to anti-inflammatory reactions
in macrolides.

Antifungals. Placebo-controlled trials of amphotericin
nasal douching are negative [69-72]. Oral terbinafine
has also failed to show any activity under double-blind
conditions [73].

Intra-nasal decongestants. The o;-agonist ephedrine (as
nasal drops) and a,-agonist xylometazoline (available as
nasal drops or spray for adults and children over 3 months
of age) are sympathomimetics that increase nasal vaso-
constriction. Combined with a topical corticosteroid such
as Dexa-Rhinaspray duo™, short term use is helpful in
exacerbations of rhinosinusitis with nasal blockage [68].

Adverse events
e Regular use can lead to rhinitis medicamentosa with
tachyphylaxis to the drug and marked chronic nasal
obstruction [74].

e Nasal irritation
e May increase rhinorrhoea.

Place in therapy

e Briefuse of <10 days is advised in order to avoid

rebound effect

o for eustachian tube dysfunction when flying

o in children with acute otitis media to relieve
middle ear pain/pressure
post -URTI to reduce nasal/sinus congestion
To increase nasal patency before the intranasal
administration of nasal steroids.

Systemic glucocorticosteroids. Oral corticosteroids should
be used briefly and always in combination with a topical
nasal corticosteroid. A suggested regime for adults is
0.5 mg/kg given orally in the morning with food for 5-10
days and are used for:

e Severe nasal obstruction

e Short-term rescue medication for uncontrolled symp-
toms on conventional pharmacotherapy

e Medical polypectomy - see section on nasal polyps
(and text box 4).

Surgery. A randomized prospective study of patients
with polypoid or non-polypoid CRS demonstrated
that there was no difference between patients who re-
ceived medical treatment (topical corticosteroid,
nasal douching and long-term erythromycin) compared
with those who underwent endoscopic sinus surgery
combined with topical nasal steroids [68]. No placebo
was included, and whereas both treatments improved
asthma control, medical treatment was superior in the
patients with associated nasal polyposis (level of
evidence=2—).

Surgical intervention should be reserved for treatment
failures and is indicated for:

e Drug-resistant inferior turbinate hypertrophy [75]

e Anatomical variations of the septum with functional
relevance

e Anatomical variations of the bony pyramid with
functional relevance

e Acute severe sinusitis/periorbital cellulitis unrespon-
sive to intravenous antibiotics

e Different forms of unilateral nasal polyposis (antro-
choanal polyp, solitary polyp) or therapy-resistant
bilateral nasal polyposis
CRS resistant to medical therapy
Fungal sinus disease (mycetoma, invasive forms, AFS)
or other pathologies unrelated to allergy (CSF leak,
inverted papilloma, benign and malignant tumours,
Wegener’s disease, etc.).

© 2007 The Authors
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Rhinosinusitis

If ANCA+/high ESR,

refer to
vasculitis clinic

Check LRT (history, diagnosed by symptoms
examination and spirometry) and nasendoscopy
and treat appropriately +/-CT
Y
FBC, ESR, ANCA, -
eosinophils, ACE Yes Sinister
| CT&ENTopinion [« < Symptoms/
+/- nasal brushing signs?{
» No
A4
- Allergy Check for underlying

- Non-allergic rhinitis
- Immune deficiency

cause and treat

Dexa-Rhinaspray Duo 2/52
+ saline drops

Symptom
severity

Improvement?

A 4
Continue douching
and non-absorbed
topical corticosteroid

No
—

on VAS*

Moderate-severe >4

Dexa-Rhinaspray Duo 2/52
+ extensive saline douche

Improvement?

Fluticasone drops/douching
+ oral macrolide 3/12

Improvement?

maintenance

CT&ENT opinion
(if not previously
obtained)

Fig. 2. Algorithm for the treatment of chronic rhinosinusitis (non-polypoid). }Sinister symptoms and signs include: bloody discharge, systemically ill,
granulomatous mucosa, collapse of nose, septal perforation, unilateral disease, vasculitis, visual disturbance, severe headaches, frontal swelling,
neurological signs, meningitis. *VAS, visual analogue scale: a continuous horizontal line of 10 cm where: 0 cm indicates no complaints, 10 cm indicates
severe complaints. The patient is asked to evaluate complaints over the past 14 days [107].

Rhinosinusitis in children

Rhinosinusitis in children is a common problem,
which may be related to underlying immune deficiency
(innate or acquired) or to allergy, but frequently no
pre-disposing factors are identified. Like otitis media with
effusion (OME), rhinosinusitis usually resolves with ma-
turation at around 7 years of age. Medical treatment
including douching should be instigated, with surgery
reserved for acute severe problems or for those patients
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with severe chronic symptoms not responding to medical
therapy [76]. There are guidelines for the treatment of
paediatric rhinosinusitis [77].

An algorithm for the treatment of CRS (non-polypoid)
is given in Fig. 2 (grade of recommendation = D).

Nasal polyps (chronic polypoid rhinosinusitis)

Nasal polyps occur when the oedematous lining of the
nasal cavity becomes dependant, blocking it to a variable
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degree. Polyps usually start around the ostiomeatal com-
plex, but can be found throughout the nose and sinuses.
Nasal polyps are not associated with allergy but can be
associated with asthma, aspirin sensitivity, cystic fibrosis,
AFS and Churg-Strauss. Nasal polyps can be classified as
eosinophil-rich, infective, or due to other causes. Eosino-
philic polyps predominate in the United Kingdom and
although SPTs are usually negative, the polyps may con-
tain local polyclonal IgE of uncertain significance [78, 79].

Signs and symptoms of nasal polyps

Nasal obstruction

Rhinorrhoea

Hyposmia/anosmia, decreased taste

Post-nasal catarrh

Secondary bacterial infection may occur when polyps
block the sinus ostia.

Diagnosis

e Larger polyps can be seen at the nares and are
distinguishable from inferior turbinate by their
lack of sensitivity, yellowish grey colour and the
ability to get between them and the side wall of
the nose.
Smaller polyps may only be visible on nasendoscopy.
Unilateral polyps may be a sign of malignancy and
should always be subject to ENT referral.

e At initial presentation all patients with polyps should
be examined by an ENT surgeon.

e Children with nasal polyps should be referred for
further testing for cystic fibrosis.

Treatment

Medical polypectomy. All patients should have a trial
of medical treatment before surgery unless the nature of
the polyps is in doubt. Smaller polyps may respond to
topical corticosteroid only, initially betamethasone nasal
drops [80-82].

Larger polyps may respond to a medical polypectomy
(see text box 4).

Text box 4: Medical polypectomy

e Prednisolone 0.5 mg/kg each morning for 5-10 days
PLUS

o Betamethasone nasal drops two drops per nostril tds in
the ‘head upside down’ position (see Fig. 1b) for 5
days, then twice daily until the bottle runs out

Maintenance therapy with fluticasone
spray) or mometasone (spray)

(drops,
is recommended as

these have lower bioavailability, unlike betamethasone
nasal drops [83-86].

All forms of topical INS (sprays, drops) may delay
the re-growth of nasal polyps [87, 88]. Polyps tend
to recur, and it is recommended that treatment is
continued for the long-term. However, there is no
evidence for how long treatment should be continued
although this will vary, with more aggressive inflamma-
tory polyps rich in eosinophils and IL-5 requiring pro-
longed treatment. An algorithm for the treatment of
polypoid CRS is shown in Fig. 3; see also Table 2.

Anti-leukotrienes

e There are no RCTs on the use of anti-leukotrienes in
rhinosinusitis, but efficacy in nasal polyposis has been
demonstrated [89].

Adverse events

e Usually well tolerated; occasional headache, gastro-
intestinal symptoms or rashes.

e Occasional reports of Churg-Strauss syndrome which
may relate more to steroid withdrawal rather than a
direct effect of the drug, although further long-term
evaluation is needed.

Place in therapy

e Anti-leukotrienes may be used in patients with aspir-
in-sensitive rhinosinusitis, asthma [90] and nasal
polyposis. Some patients with aspirin sensitivity ap-
pear to show marked improvement [91, 92], although
at present, it is not possible to predict responders other
than by use of a trial of therapy.

Other treatment modalities

e Antibiotics: open studies from Japan suggested that
macrolides can reduce nasal polyps when used over
several weeks or months [93], possibly via anti-in-
flammatory activity [68] (level of evidence =2 — ; grade
of recommendation = D).

e Azelastine: an open study suggests that this may have
some benefit in nasal polyposis [94] (level of
evidence =2 — ; grade of recommendation = D).

e Aspirin desensitisation.

Surgery will remove the obstructing tissue, but does
not control the symptoms of rhinitis. Poor olfactory
function may not be reversed by surgery. A rando-
mized prospective study showed that medical treat-
ment is superior to surgery when effects on the lower
respiratory tract are considered [68].

Allergic fungal rhinosinusitis

This is rare in the United Kingdom, but more common in
warmer climates such as the Southern USA and Australia.
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Check LRT (history,

Chronic rhinosinusitis and polyps

examination and spirometry)
and treat appropriately

diagnosed by symptoms and nasendoscopy
+-CT

v

| Newly presenting polyps |7

Saline douching
+betamethasone
drops 2/52

Symptom
severity

Mild
<4 on VAS*

Medical polypectomy

(=Prednisolone 0.5 mg/kg Y
and topical betamethasone - |._
drops 2/52) ENT opinion

Can be repeated 3 monthly 4
if no contraindications

Improvement?

Saline douching
non-absorbed topical
corticosteroid
maintenance

Improvement?

Douchef/topical steroids+
1-month trial of LTRA

Test for aspirin
sensitivity, vasculitis,
allergic fungal
sinusitis. Treat
specifically if present

Continue treatment
reducing course of
topical corticosteroid
to ‘alt die’

Improvement?

If tests negativel

Trial of oral macrolide 3/12+

Improvement?
P douche + topical steroids

No
Fig. 3. Algorithm for the treatment of chronic rhinosinusitis and polyps.
Table 2. Therapy in nasal polyposis adapted from Fokkens et al. [45]
Therapy Grade of recommendation Clinically relevant
Topical steroids [139-141] A Yes
Oral antihistamine in allergic patients [142] A Yes for itching, sneezing and rhinorrhoea
Nasal douche A Yes
Oral steroids [143-146] A Yes
Antileucotrienes [147-149] C Yes
Oral antibiotic long-term ~12 weeks [68, 123] D Yes for late relapse
Capsaicin [150, 151] B No
Proton pump inhibitors [152] C No
Oral antibiotic short-term < 2 weeks D No
Antimycotics - topical [100, 153] D No
Decongestant topical/oral D No
Mucolytics D No
Antimycotics - systemic D No
Immunotherapy D No
Phytotherapy D No
Topical antibiotics D No
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Criteria for the diagnosis of allergic fungal rhinosinusitis [95]

Polypoid chronic rhinosinusitis

Specific anti-fungal IgE

CT heterogeneity/expansion/erosion
Eosinophilic mucin without fungal invasion
Fungi in sinus contents

Treatment of allergic fungal rhinosinusitis

Allergic fungal rhinosinusitis requires surgery with the
removal of all affected tissue, followed by topical corti-
costeroids. Oral anti-fungals are sometimes used, but
evidence for their effectiveness is of poor quality [96]
(grade of recommendation = D).

Fungal rhinosinusitis

Fungi and their spores are present in the air at all times,
are naturally part of the respired air and can be detected in
the normal nose. Usually, the host does not react to them.
The majority of patients with nasal polyps have negative-
SPTs to fungal allergens [78, 97, 98]. However, based on
histological staining which demonstrated fungi in the
eosinophilic nasal mucus of polyp patients, it was sug-
gested that fungal hypersensitivity may be the cause of
most chronic sinusitis and nasal polyposis [99]. Open
studies of douching with antifungals such as amphotericin
have been reported as beneficial [100]. However, all
controlled studies have proved negative [69, 71, 72].

Aspirin-sensitive nasal polyposis

Some 5-8% of patients with nasal polyps have aspirin and
NSAID sensitivity, rhinosinusitis and usually have con-
comitant (intrinsic) asthma [78]. This syndrome usually
presents in the third and fourth decades and is more
common in females and in non-atopics.

Ingestion of aspirin or an NSAID induces a reproducible
reaction within 20-120 min. In any individual the form of
the reaction is consistent and any combination of symp-
toms may occur including systemic upset with facial
flushing, perspiration and intense lethargy, rhinorrhoea,
nasal congestion, conjunctivitis and respiratory symp-
toms of cough and bronchospasm. Some individuals
develop gastrointestinal symptoms. A severe reaction can
include respiratory arrest and shock.

Aspirin sensitivity is associated with severe rhinosi-
nusitis, and asthma, with increased intensity of eosino-
philic inflammation and of cytokines, mainly IL-5.
Surgery is less successful in aspirin-sensitive as com-
pared with aspirin-tolerant individuals with relapse
occurring earlier [101].

Diagnosis of aspirin-sensitive nasal polyposis

e Aspirin sensitivity should be suspected in severely
affected polyp patients, especially those with recurrent
polyps and intrinsic asthma.

e No blood test has sufficient sensitivity or specificity.
The diagnosis rests upon either a clear history of two
aspirin/NSAID-induced reactions or by aspirin chal-
lenge, which can be nasal, inhaled or oral.

e Nasal and bronchial challenge entails the use
of lysine aspirin [102], which is a soluble form of
aspirin.

e Nasal challenge, if negative, should be followed by
graduated oral challenge.

e Aspirin challenge must be carried out only by doctors
with appropriate experience and with full resuscita-
tion facilities readily available.

Management of aspirin-sensitive nasal polyposis

e Patients should be warned to avoid all drugs with
COX1 inhibitory activity.

e Selective COX2 inhibitors appear to be safe, but it has
been suggested that the first dose should be adminis-
tered in hospital under direct observation with mon-
itoring for 2 h and resuscitation facilities available.

e Paracetamol (acetaminophen) is usually, but not
always, tolerated in aspirin sensitive asthma. Single
doses of up to 500 mg appear to be safe in 94% of
patients [103].

e The role of diet avoiding preservatives, additives and
high salicylate foods is controversial. In open studies a
subset of patients have reported benefit.

Aspirin desensitisation. Aspirin-sensitive patients exhi-
bit a refractory period after aspirin challenge [104]. Dur-
ing this time further doses do not lead to an acute
deterioration in their condition. Regular administration
of aspirin is associated with a lessening of both upper and
lower respiratory tract symptoms, but does not lead to
complete remission [105]. Oral aspirin desensitization
followed by regular daily dosing may cause significant
side-effects including gastrointestinal bleeding at high
doses. However, there is some evidence suggesting that
oral doses as low as 100 mg daily may be effective and this
could potentially circumvent some of the adverse effects
associated with oral aspirin [106]. However, this will
require confirmation from further studies. The efficacy of
the regular administration of topical intranasal lysine
aspirin therapy remains under investigation.

Churg-Strauss syndrome

This is a combination of severe asthma, nasal polyposis,
eosinophilia and eosinophilic vasculitis with granulomas.
It should be suspected in patients with severe disease
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requiring frequent courses of oral corticosteroids. About
50% of patients are ANCA positive. It is sensible to assess
erythrocyte sedimental rate (ESR) and ANCA in severely
affected patients with nasal polyps and asthma (see Fig. 2).
If the diagnosis of Churg-Strauss syndrome is suspected,
specialist referral to a vasculitis clinic is advisable for
further management.
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