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Summary

The European Position Paper on Rhinosinusitis and Nasal Polyps 2020 is the update of similar evidence based position papers
published in 2005 and 2007 and 2012. The core objective of the EPOS2020 guideline is to provide revised, up-to-date and
clear evidence-based recommendations and integrated care pathways in ARS and CRS. EPOS2020 provides an update on

the literature published and studies undertaken in the eight years since the EPOS2012 position paper was published and
addresses areas not extensively covered in EPOS2012 such as paediatric CRS and sinus surgery. EPOS2020 also involves new
stakeholders, including pharmacists and patients, and addresses new target users who have become more involved in the
management and treatment of rhinosinusitis since the publication of the last EPOS document, including pharmacists, nurses,
specialised care givers and indeed patients themselves, who employ increasing self-management of their condition using
over the counter treatments. The document provides suggestions for future research in this area and offers updated guidance
for definitions and outcome measurements in research in different settings.

EPOS2020 contains chapters on definitions and classification where we have defined a large number of terms and indicated
preferred terms. A new classification of CRS into primary and secondary CRS and further division into localized and diffuse
disease, based on anatomic distribution is proposed. There are extensive chapters on epidemiology and predisposing factors,
inflammatory mechanismes, (differential) diagnosis of facial pain, allergic rhinitis, genetics, cystic fibrosis, aspirin exacerbated
respiratory disease, immunodeficiencies, allergic fungal rhinosinusitis and the relationship between upper and lower airways.
The chapters on paediatric acute and chronic rhinosinusitis are totally rewritten. All available evidence for the management
of acute rhinosinusitis and chronic rhinosinusitis with or without nasal polyps in adults and children is systematically
reviewed and integrated care pathways based on the evidence are proposed. Despite considerable increases in the amount
of quality publications in recent years, a large number of practical clinical questions remain. It was agreed that the best way
to address these was to conduct a Delphi exercise . The results have been integrated into the respective sections. Last but not
least, advice for patients and pharmacists and a new list of research needs are included.

The full document can be downloaded for free on the website of this journal: http://www.rhinologyjournal.com.

To cite this article: Fokkens W.J., Lund V.J., Hopkins C., Hellings PW., Kern R., Reitsma S., et al. European Position Paper on Rhino-
sinusitis and Nasal Polyps 2020 Rhinology. 2020 Suppl. 29: 1-464.

MeSH keywords: Paranasal Sinus Diseases, Nasal Polyps, Therapeutics, Diagnosis, Asthma, Prevention and Control
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EPOS 2020 POSITION PAPER

1. Executive summary including integrated care pathways

1.1. Summary

The European Position Paper on Rhinosinusitis and Nasal Polyps
2020 is the update of similar evidence based position papers
published in 2005 and 2007 and 201213, The core objective of
the EPOS2020 guideline is to provide revised, up-to-date and
clear evidence-based recommendations and integrated care
pathways in ARS and CRS. EPOS2020 provides an update on
the literature published and studies undertaken in the eight
years since the EPOS2012 position paper was published and
addresses areas not extensively covered in EPOS2012 such

as paediatric CRS and sinus surgery. EPOS2020 also involves
new stakeholders, including pharmacists and patients, and
addresses new target users who have become more involved
in the management and treatment of rhinosinusitis since the
publication of the last EPOS document, including pharmacists,
nurses, specialised care givers and indeed patients themselves,
who employ increasing self-management of their condition
using over the counter treatments. The document provides
suggestions for future research in this area and offers updated
guidance for definitions and outcome measurements in
research in different settings.

EPOS2020 contains chapters on definitions and classification
where we have defined a large number of terms and indicated
preferred terms. A new classification of CRS into primary and
secondary CRS and further division into localized and diffuse
disease, based on anatomic distribution is proposed. There

are extensive chapters on epidemiology and predisposing
factors, inflammatory mechanisms, (differential) diagnosis

of facial pain, allergic rhinitis, genetics, cystic fibrosis, aspirin
exacerbated respiratory disease, immunodeficiencies, allergic
fungal rhinosinusitis and the relationship between upper and
lower airways. The chapters on paediatric acute and chronic
rhinosinusitis are totally rewritten. All available evidence

for the management of acute rhinosinusitis and chronic
rhinosinusitis with or without nasal polyps in adults and children
is systematically reviewed and integrated care pathways based
on the evidence are proposed. Despite considerable increases
in the amount of quality publications in recent years, a large
number of practical clinical questions remain. It was agreed that
the best way to address these was to conduct a Delphi exercise
which is a structured communication technique, originally
developed as a systematic, interactive forecasting method
which relies on a panel of experts. The EPOS2020 group firstly
prioritised the areas for consideration as a result of which we
have concentrated on diagnostic issues in the first instance. The
results have been integrated into the respective sections. Last

but not least, advice for patients and pharmacists and a new list
of research needs are included.

1.2. Classification, definitions and terminology

1.2.1. Introduction

Rhinosinusitis is a common condition in most of the world,
leading to a significant burden on society in terms of healthcare
consumption and productivity loss*”). Acute rhinosinusitis
(ARS) has a one-year prevalence of 6-15% and is usually the
consequence of a viral common cold. ARS is usually a self-
limiting disease but serious complications leading to life
threatening situations and even death have been described®.
It is one of the most common reasons for prescription of
antibiotics and proper management is extremely pertinent in
the context of the global crisis of resistance to antibiotics®.
Chronic rhinosinusitis (CRS) is a significant health problem and
affects 5-12% of the general population. The major definitions
are summarized here. For more definitions please refer to
chapter 2.

1.2.2. Clinical definition of rhinosinusitis

1.2.2.1. Clinical definition of rhinosinusitis in adults

Rhinosinusitis in adults is defined as:

» inflammation of the nose and the paranasal sinuses
characterised by two 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
and either
»  endoscopic signs of:
- nasal polyps, and/or
- mucopurulent discharge primarily from middle meatus and/
or
- oedema / mucosal obstruction primarily in middle meatus
and/or

*  (CTchanges:

- mucosal changes within the ostiomeatal complex and/or
sinuses

1.2.2.2. Clinical definition of rhinosinusitis in children

Paediatric rhinosinusitis is defined as:

*  presence of two or more symptoms one of which should
be either nasal blockage / obstruction / congestion or nasal
discharge (anterior / posterior nasal drip):
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+ facial pain/pressure
+ cough
and either
*  endoscopic signs of:
- nasal polyps, and/or
- mucopurulent discharge primarily from middle meatus and/
or
-oedema / mucosal obstruction primarily in middle meatus
and/or
e (Tchanges:
-mucosal changes within the ostiomeatal complex and/or
sinuses

1.2.2.3. Definition of CRS epidemiology studies and General
Practice

For epidemiological studies and general practice, the definition
of CRS is based on symptomatology usually without ENT
examination or radiology. We are aware that this will give an
over estimation of the prevalence due to overlap with allergic
and non-allergic rhinitis®¢>9.

1.2.2.4. Acute rhinosinusitis (ARS) in adults

Acute rhinosinusitis in adults is defined as:

sudden onset of two or more symptoms, one of which should be
either nasal blockage/obstruction/congestion or nasal discharge
(anterior/posterior nasal drip):

« = facial pain/pressure

o *reduction or loss of smell

for <12 weeks;

with symptom free intervals if the problem is recurrent, with
validation by telephone or interview.

1.2.2.5. Acute rhinosinusitis in children

Acute rhinosinusitis in children is defined as:

sudden onset of two or more of the symptoms:

*  nasal blockage/obstruction/congestion

»  ordiscoloured nasal discharge

e orcough (daytime and night-time)

for < 12 weeks;

with symptom free intervals if the problem is recurrent;
with validation by telephone or interview.

Questions on allergic symptoms (i.e. sneezing, watery
rhinorrhoea, nasal itching, and itchy watery eyes) should be
included.

1.2.2.5. Recurrent acute rhinosinusitis (RARS)

ARS can occur once or more than once in a defined time period.
This is usually expressed as episodes/year but with complete
resolution of symptoms between episodes.

Recurrent ARS (RARS) is defined as > 4 episodes per year with
symptom free intervals“#>78),

1.2.2.6. Definition of chronic rhinosinusitis in adults
Chronic rhinosinusitis (with or without nasal polyps) in adults is
defined as:

presence of two or more symptoms, one of which should

be either nasal blockage / obstruction / congestion or nasal
discharge (anterior / posterior nasal drip):

»  *facial pain/pressure;

*  xreduction or loss of smell;

for >12 weeks;

with validation by telephone or interview.

Figure 1.2.1. Classification of primary CRS (Adapted from Grayson et al*¥)

Anatomic distribution Endotype dominance Examples of phenotypes
e N 'd )
r Type 2 — > AFRS
Localized — T \ >
(unilateral) ~ — - ~
™S Non-type 2 ——> | lIsolated sinusitis
-« . J
Primary CRS 2
e eCRS
y Type 2 _ CRSWNP
. 1 AFRS
Diffuse
. CCAD
(bilateral) ~_ —_— § Y,
™S Non-type2 | —__ r N
N/ e Non-eCRS
- J

AFRS, allergic fungal rhinosinusitis; CCAD, central compartment allergic disease; CRSWNP, chronic rhinosinusitis with nasal polyps;

eCRS, eosinophilic CRS.
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Questions on allergic symptoms (i.e. sneezing, watery
rhinorrhoea, nasal itching, and itchy watery eyes) should be
included.

1.2.2.7. Definition of chronic rhinosinusitis in children
Chronic rhinosinusitis (with or without nasal polyps) in children
is defined as:

presence of two or more symptoms one of which should

be either nasal blockage / obstruction / congestion or nasal
discharge (anterior/posterior nasal drip):

»  *facial pain/pressure;

e tcough;

for >12 weeks;

with validation by telephone or interview.

1.2.2.8. Definition of difficult-to-treat rhinosinusitis

This is defined as patients who have persistent symptoms of
rhinosinusitis despite appropriate treatment (recommended
medication and surgery). Although the majority of CRS patients
can obtain control, some patients will not do so even with
maximal medical therapy and surgery.

Patients who do not reach an acceptable level of control despite
adequate surgery, intranasal corticosteroid treatment and up
to two short courses of antibiotics or systemic corticosteroids
in the last year can be considered to have difficult-to-treat
rhinosinusitis.

No changes have been made compared to EPOS2012 in the
definition of severity or in acute versus chronic®. For acute
rhinosinusitis the term ARS comprises viral ARS (common cold)
and post-viral ARS. In EPOS2007, the term‘non-viral ARS' was
chosen to indicate that most cases of ARS are not bacterial.

However, this term apparently led to confusion and for that
reason we decided in EPOS2012 to choose the term ‘post-viral
ARS’to express the same phenomenon. A small percentage

of the patients with post-viral ARS will have acute bacterial
rhinosinusitis (ABRS).Chronic rhinosinusitis has traditionally
been classified into chronic rhinosinusitis with nasal polyps
(CRSwWNP) and without nasal polyps (CRSsNP). CRSwNP: chronic
rhinosinusitis as defined above and bilateral, endoscopically
visualised polyps in middle meatus; and CRSsNP: chronic
rhinosinusitis as defined above and no visible polyps in middle
meatus, if necessary following decongestant.

This definition accepts that there is a spectrum of disease

in CRS which includes polypoid change in the sinuses and/

or middle meatus but excludes those with polypoid disease
presenting in the nasal cavity to avoid overlap. Moreover,

it has become progressively clear that CRS is a complex
disease consisting of several disease variants with different
underlying pathophysiologies!'®'". The phenotypes do not
provide full insight into all underlying cellular and molecular
pathophysiologic mechanisms of CRS which becomes
increasingly relevant because of the variable association with
comorbidities such as asthma and responsiveness to different
treatments including corticosteroids, surgery and biological
agents‘2'%), Better identification of endotypes might permit
individualization of therapy that can be targeted against the
pathophysiologic processes of a patient’s endotype, with
potential for more effective treatment and better patient
outcomes.

1.2.3. Classification of CRS
The EPOS2020 steering group has chosen to look at CRS in terms

Figure 1.2.2. Classification of secondary CRS (Adapted from Grayson et al"*%).

Anatomic distribution

(unilateral)

Secondary CRS

Diffuse
(bilateral)

Localized ~

> Fungal Ball
_» | Local pathology | — [ Tumour
s A
PCD
A CF
O / > ¢
Mechanical )
_— ¥ EGPA
5 | Inflammatory -~ J
- 4 h
R i
A immunity L Selective
) immunodeficiency
\_ J

Endotype dominance Examples of phenotypes

Odontogenic

CF, cystic fibrosis; EGPA, eosinophilic granulomatosis with polyangiitis (Churg-Strauss disease); GPA, granulomatosis with polyangiitis (Wegener’s

disease); PCD, primary ciliary dyskinesia.
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Figure 1.2.3. Assessment of current clinical control of CRS.

EPOS00

Nasal blockage’
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on most days of the week3

EPOS 2020: Assessment of current clinical control of CRS (in the last month)
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CRS, chronic rhinosinusitis; VAS, visual analogue scale.

of primary and secondary (Figures 1.2.1.and 1.2.2.) and to divide
each into localized and diffuse disease based on anatomic
distribution. In primary CRS, the disease is considered by
endotype dominance, either type 2 or non-type 2 (see 1.5.2.2.).

Clinically localized primary CRS is then subdivided into two
phenotypes - allergic fungal rhinosinusitis (AFRS) or an

isolated sinusitis. For diffuse CRS, the clinical phenotypes

are predominantly eCRS and non-eCRS, determined by the
histologic quantification of the numbers of eosinophilic, i.e.
number/high powered field which the EPOS panel agreed to be
10/hpf (400x) or higher.

For secondary CRS, again, the division is into localized or diffuse
and then considered by four categories dependant on local
pathology, mechanical, inflammatory and immunological
factors. Thence a range of clinical phenotypes are included as
shown.

There has been some discussion about a possible umbrella
term of ‘eosinophilic fungal rhinosinusitis’ but it was agreed that
‘allergic’fungal rhinosinusitis should be retained as the principle
term due to common usage, recognising that not all cases have
evidence of an allergic reaction to fungi e.g. a positive skin prick
and/or specific IgE (see also chapter 8.6).

1.2.4. Other consensus terms related to treatment

From the many terms used regarding the sufficiency of medical
treatment prior to surgery, ‘appropriate medical therapy’

is the preferred option of EPOS2020. Other decisions were

the preferential use of the terms ‘irrigation’ or 'rinsing’ when
using saline therapy and with respect to duration of antibiotic
courses, the EPOS panel also agreed that four weeks or less
would be ‘short-term] accepting that in general practice the
duration is usually <10 days, and >4 weeks would be regarded
as’long-term’. It was also acknowledged that the aim of
short-term treatment was different from long-term in that
short-term courses are generally given for significant acute
bacterial infection whereas long term courses are given for
their immunomodulatory properties. Immunomodulation
encompasses all therapeutic interventions aimed at modifying
the immune response and is the preferred over-riding term by
EP0OS2020. In the treatment of rhinosinusitis, it encompasses the
use of biological agents and macrolides as above.

With respect to surgery, functional implies restitution of
physiology and is usually, though not exclusively, applied to
endoscopic sinus surgery. It should fulfil the following criteria:

®  Creates a sinus cavity that incorporates the natural ostium;
®  Allows adequate sinus ventilation;

®  Facilitates mucociliary clearance;

®  Facilitates instillation of topical therapies.

In contrast, a‘Full FESS'is defined as complete sinus opening
including anterior and posterior ethmoidectomy, middle
meatal antrostomies (likely large), sphenoidotomy and frontal
opening (e.g. Draf lla ).Extended endoscopic surgery is used
in the same context as ‘full’ (e.g. Draf lll) but could also include



EPOS 2020

extension beyond the confines of sinuses i.e. skull base, orbit,
pterygopalatine and infratemporal fossa. Finally, radical also
includes significant removal of inflamed / dysfunctional mucosa.

1.2.5. Control of disease

In EPOS2012 we introduced the concept of control®. The
primary goal of any treatment, especially in chronic diseases, is
to achieve and maintain clinical control, which can be defined
as a disease state in which the patient does not have symptoms,
or the symptoms are not impacting quality of life. In the last
decade some studies have been performed that attempted to
validate the EPOS2012 proposed measurement of control>7),
Based on these validation studies, the EPOS2020 steering

group thinks that the current EPOS2012 control criteria might
overestimate the percentage of patients being uncontrolled. For
research purposes we, therefore, recommend using a VAS scale
for all symptoms: “not bothersome” can be substituted by ‘VAS <
5, and‘present / impaired’ by 'VAS > 5" Furthermore, we want to
make sure that the symptoms are related to CRS and included
that in the table. For example, a typical migraine headache
should not be taken into account when evaluating control

in CRS. The results of the validation studies also still require
further psychometric validation (including internal consistency,
responsiveness and known group differences) (Figure 1.2.3.).
Given the importance of the concept of disease control, from a
clinical as well as from a research perspective, there still remains
a need for a gold standard to assess disease control in CRS.

1.2.6. Acute exacerbation of chronic rhinosinusitis (AECRS)
Acute exacerbation of chronic rhinosinusitis (AECRS) is defined
as worsening of symptom intensity with return to baseline CRS
symptom intensity, often after intervention with corticosteroids

Figure 1.3.1. Prevalence of cardinal symptoms of CRS ?*29,

and/or antibiotics. The prevalence varies with the patient cohort
being studied, season, and how the exacerbation was defined.
The precise aetiology of acute exacerbation of CRS is still unclear
and is likely to be multifactorial. The role of bacterial infection
may have been over-emphasised in the past. Certainly, there is
a lack of bacterial airway pathogens identified in the majority
of patients with exacerbation. It is possible that since many of
these patients have had sinus surgery in the past, postoperative
changes in the microbiome create a new microbial environment
and other pathogens are in play. Microbial dysbiosis in the form
of an altered balance of the bacterial flora rather than a single
pathogen may elicit a host inflammatory response.

Virus infections are perhaps more likely to be a key cause of
exacerbation of CRS, especially with increasing evidence that
rhinovirus infection can drive eosinophilic inflammation and

a focus on prevention and management of virus infections

may be more effective than treating secondary infections with
antibiotics and eosinophilic flare ups with corticosteroids.
However, this remains to be further investigated.

Firm scientific evidence is still lacking on therapy of AECRS and
only treatment recommendations based on clinical experience
and expert opinion are available. However, due to the cyclic
and self-limiting nature of AECRS one should be mindful of the
‘regression to the mean phenomena’ A patient is more likely to
seek treatment when they are at their worst, the likelihood of
improvement is high regardless of treatment, which may distort
the doctor’s clinical experience as well as rendering clinical
trials lacking a placebo arm rather meaningless. In spite of this
confounder, it is likely that steroids and antibiotics will remain
the mainstay of treatment for the foreseeable future even
though the role of antibiotics in the treatment of AECRS is not
supported by the literature (see chapter 1.6 and 6.1).

Prevalence of cardinal symptoms of CRS

100%
80%
60%
40%

20%

Nasal obstruction
. Change in sense of smell

. Nasal discharge

. Facial pain

Unselected CRSWNP CRSsNP CRSWNP in CRSsNP in CRSWNP CRSsNP
patients identified in identifiedin  outpatient clinic outpatient clinic  undergoing undergoing
in primary care general general surgery surgery
population population

CRS, chronic rhinosinusitis; CRSsNP, chronic rhinosinusitis without nasal polyps; CRSWNP, chronic rhinosinusitis with nasal polyps.



EPOS 2020

Figure 1.3.2. Severity of cardinal symptoms of CRS. #>29

Severity of cardinal symptoms of CRS

CRSWNP in CRSsNP in CRSwNP
outpatient clinic outpatient clinic undergoing
surgery

Nasal obstruction
. Change in sense of smell

. Nasal discharge

. Facial pain

CRSsNP
undergoing
surgery

CRS, chronic rhinosinusitis; CRSsNP, chronic rhinosinusitis without nasal polyps; CRSWNP, chronic rhinosinusitis with nasal polyps.

1.3. Burden of acute and chronic rhinosinusitis

Chapter 3 covers the burden of rhinosinusitis, its impact on
quality of life and the costs, both direct and indirect.

1.3.1. Quality of life (QOL)

Both ARS and CRS are associated with significant adverse effects
on quality of life using a variety of validated questionnaires
including the general health Eq-5D"® ' and SF36“%2" and

more rhinologic-specific SNOT16?2 and SNOT 222, Chronic
rhinosinusitis produces greater quality of life impairment than
acute®, Gliklich and Metson first demonstrated the impact

of CRS on global quality of life, finding that CRS had a greater
impact on social functioning than angina or chronic heart
failure®. More recently, they have shown that health utility
values, measured using the EQ-5D, were lower than the general
population, and comparable to other chronic diseases such as
asthma.

In CRS, the ‘cardinal’ symptoms are nasal obstruction or
congestion, nasal discharge (which can be anterior or posterior),
alteration in sense of smell and facial pain and pressure. These
may vary in prevalence between unselected patients in primary
care, CRS patients in the general population, in an outpatient
setting and those undergoing surgery and in severity between
those seen in outpatients and those undergoing surgery (Figure
1.3.1).

Nasal obstruction and alteration in sense of smell and taste are
both the most severe and prevalent symptoms in CRSWNP, while
in CRSsNP, nasal obstruction is again the most severe, with facial
pain and nasal discharge reported as equally severe as altered
smell and taste®>29 (Figure 1.3.2.). In patients presenting to

ENT clinics, the presence of cardinal symptoms has a positive

predictive value of 39.9, with high sensitivity but low specificity
for a diagnosis of CRS®".

The overall severity rating of symptoms is obviously highly
dependent upon the population being studied. Patients in
secondary care awaiting surgery report mean symptom severity
scores in the moderate to severe range, with a mean SNOT-22
score of 42.0 compared with a control group where a mean
score of 9.3 was reported®, CRSsNP patients had higher pre-
operative baseline scores (44.2) compared with CRSWNP (41.0).

1.3.2. Costs of rhinosinusitis

Health care spending is significantly greater in rhinosinusitis
than in other diseases such as peptic ulcer disease, acute
asthma, and hay fever®. In the USA, the direct costs for the
management of CRS are now between $10 and $13 billion

per year, or $2609 per patient per year. In Europe, Wahid et

al. reported 2974 GBP on costs for primary and secondary

care extrapolated for a year period compared to 555 GBP

in the control group and 304 versus 51 GBP out-of-pocket
expenditure®. Lourijsen et al. found yearly direct costs of 1501
euro per year in a group of patients with CRSWNP®?, Overall
CRS leads to an incremental direct healthcare expenditure of
2500 euro per patient per year. The highest direct costs were
associated with patients who had recurrent polyposis after
surgery®". However, whilst surgery is expensive, varying from up
t0 $11,000 in USA to $1100 in India®*®¥, it results in a decrease in
direct costs in the subsequent two post-operative years®.
The indirect costs of rhinosinusitis are much greater than the
direct costs. Since 85% of patients with rhinosinusitis are of
working age (range: 18-65 years old), indirect costs such as
missed workdays (absenteeism) and decreased productivity at
work (presenteeism) significantly add to the economic burden
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Table 1.4.1. Treatment evidence and recommendations for adults and children with acute viral rhinosinusitis (common cold)*.

Therapy Leyel il GRADE recommendation
evidence

Antibiotics T1a(-) There is no evidence of benefit from antibiotics for the common cold or for persisting acute purulent
rhinitis in children or adults. There is evidence that antibiotics cause significant adverse effects in adults
when given for the common cold and in all ages when given for acute purulent rhinitis. Routine use of
antibiotics for these conditions is not recommended.

Nasal corticosteroid 1a(-) The current evidence does not support the use of nasal corticosteroids for symptomatic relief from the
common cold

Antihistamines Ta Antihistamines have a limited short-term (days 1 and 2 of treatment) beneficial effect on severity of over-
all symptoms in adults but not in the mid to long term. There is no clinically significant effect on nasal
obstruction, rhinorrhoea or sneezing

Decongestant (oral / nasal) la The current evidence suggests that multiple doses of decongestants may have a small positive effect on
subjective measures of nasal congestion in adults with the common cold. Decongestants do not seem to
increase the risk of adverse events in adults in the short term.

Paracetamol la Paracetamol may help relieve nasal obstruction and rhinorrhoea but does not appear to improve other cold
(Acetaminophen) symptoms (including sore throat, malaise, sneezing and cough)

NSAIDs la NSAIDs do not significantly reduce the total symptom score, or duration of colds. However, for outcomes
related to the analgesic effects of NSAIDs (headache, ear pain and muscle and joint pain) NSAIDs produce
significant benefits, and malaise shows a borderline benefit, although throat irritation is not improved. Chills
show mixed results. For respiratory symptoms, cough and nasal discharge scores are not improved, but the
sneezing score is significantly improved. There is no evidence of increased frequency of adverse effects in
the NSAID treatment groups.

Antihistamine-decongestant-  la Antihistamine-analgesic-decongestant combinations have some general benefit in adults and older
analgesic combinations children with common cold. These benefits must be weighed against the risk of adverse effects. There is no
evidence of effectiveness in young children.

Ipratropium bromide la The existing evidence suggests that ipratropium bromide is likely to be effective in ameliorating
rhinorrhoea. Ipratropium bromide has no effect on nasal congestion and its use is associated with more
side effects compared to placebo or no treatment although these appeared to be well tolerated and self-
limiting.

Nasal irrigation with saline b Nasal saline irrigation possibly has benefits for relieving the symptoms of acute URTIs mainly in children and
is considered an option by the EPOS steering group.

Steam / heated humidified air  1a (-) The current evidence does not show any benefits or harms from the use of heated, humidified air delivered
for the treatment of the common cold.

Probiotics la Probiotics may be more beneficial than placebo for preventing acute URTIs. However, the quality of the
evidence was (very) low.

Vitamin C la Given the consistent effect of vitamin C on the duration and severity of colds in regular supplementation
studies, and the low cost and safety, it may be worthwhile for common cold patients to test on an
individual basis whether therapeutic vitamin C is beneficial for them.

Vaccines 1b () There are no conclusive results to support the use of vaccines for preventing the common cold in healthy
people. This is in contrast to influenza vaccines.

Exercise la Regular, moderate-intensity exercise may have an effect on the prevention of the common cold.

Echinacea 1a () Echinacea products have not been shown to provide benefits for treating colds, although, there could be
a weak benefit from some Echinacea products: the results of individual prophylaxis trials consistently show
positive (if non-significant) trends, although potential effects are of questionable clinical relevance.

Zinc la Zinc administered as zinc acetate or zinc gluconate lozenges at a dose of >=75 mg/day and taken
within 24 hours of onset of symptoms significantly reduces the duration of common cold. For those
considering using zinc it is advised to use it at this dose throughout the cold. Regarding prophylactic zinc
supplementation, currently no firm recommendation can be made because of insufficient data.

Herbal medicine (excluding lb Some herbal medicines like BNO1016, Cineole and Andrographis paniculata SHA-10 extract have significant
Echinacae) impact on symptoms of common cold without important adverse events. A formal systematic review is
missing.

Fusafungine la Fusafungine is an effective treatment of common cold especially when administered early. However,
serious allergic reactions involving bronchospasm although rare have occurred after the use of fusafungine.
For that reason, the medication is no longer on the market.
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Table 1.4.2. Treatment evidence and recommendations for adults with acute post-viral rhinosinusitis.

Therapy Leyel il GRADE recommendation
evidence

Antibiotics 1a(-) There is no benefit from prescribing antibiotics for post viral ARS in adults. There is no effect on
cure or duration of disease and there are more adverse events. Based on the moderate level of
evidence and the fact that acute post-viral rhinosinusitis is a self-limiting disease, the EPOS2020
steering group advises against the use of antibiotics for adults in this situation.

Nasal corticosteroids Ta Nasal corticosteroids are effective in reducing total symptom score in adults suffering from
acute post-viral rhinosinusitis. However, the effect is small. Nasal corticosteroids have not been
shown to have an effect on QOL. Acute post-viral rhinosinusitis is a self-limiting disease. Based
on the moderate quality of the evidence and the small effect size the EPOS2020 steering group
advises only to prescribe a nasal corticosteroid when reduction of the symptoms of the acute
post-viral rhinosinusitis is considered necessary.

Systemic corticosteroids Ta Systemic corticosteroids, with or without antibiotics do not have a positive effect on recovery
at 7-14 days. There is a small but significant effect of systemic corticosteroids versus placebo
on facial pain at days 4-7 after start of the treatment. There are no studies comparing systemic
corticosteroids to nasal corticosteroids. The quality of the evidence is low. Based on the
evidence, the numbers needed to treat and the potential harm of systemic corticosteroids,
the EPOS2020 steering group advises against the use of systemic corticosteroids in patients
suffering from acute post-viral rhinosinusitis.

Decongestant (oral / nasal) Ib Nasal decongestants may be effective in improving mucociliary clearance throughout the
acute phase of the disease. No studies have been performed evaluating the effect on resolution
or reduction of symptoms of postviral ARS. Based on the absence of clinically relevant data,
the EPOS2020 steering group cannot advise on the use of decongestants in acute post-viral
rhinosinusitis.

Nasal irrigation with saline Ib One small study did not find a difference between saline nasal spray versus no treatment.
One very small study found a larger effect of high volume versus low volume saline rinsing
on purulent rhinorrhoea and post-nasal drip. Based on the very low quality of the evidence
no strong advice can be given about the use of nasal saline irrigation although on theoretical
grounds saline can be expected to be beneficial rather than harmful.

Homeopathy b We found one study evaluating the effect of homeopathy (sinfrontal) showing a significant
reduction of symptoms and radiographic improvement versus placebo. Based on the limited
evidence the EPOS2020 steering group cannot give clear advice on the use of homeopathy in
acute post-viral rhinosinusitis.

Herbal medicine lb Some herbal medicines like BNO1016 tablets and Pelargonium sidoides drops and Myrtol
(and other essential oil) capsules have significant impact on symptoms of acute postviral
rhinosinusitis without significant adverse events.

ARS, acute rhinosinusitis; QOL, quality of life.

Table 1.4.3. Treatment evidence and recommendations for children with acute post-viral rhinosinusitis.

Therapy Leyel L GRADE recommendation
evidence

Antibiotics 1a () The use of antibiotics in children with acute post-viral rhinosinusitis is not associated with greater
cure/significant improvement. Based on the moderate level of evidence and the fact that acute
post-viral rhinosinusitis is a self-limiting disease, the EPOS2020 steering group advises against the
use of antibiotics for children in this situation.

Nasal corticosteroids Ta Nasal corticosteroids seem to be effective in reducing total symptom score in children
suffering from acute post-viral rhinosinusitis on top of (ineffective) antibiotics. Acute post-
viral rhinosinusitis is a self-limiting disease. Based on the very low quality of the evidence the
EPOS2020 steering group cannot advise on the use of nasal corticosteroids in children with acute
post-viral rhinosinusitis.

Antihistamines 1b (=) There is one study evaluating antihistamines versus placebo in addition to (ineffective) antibiotics
in children with post-viral ARS showing no additive effect of antihistamines over the treatment
given. Based on the very low quality of the evidence, the EPOS2020 steering group cannot advise
on the use of antihistamines in post-viral ARS.

Bacterial lysates Ib One study has shown benefit in the use of OM-85-BV for shortening the duration of illness.

ARS, acute rhinosinusitis.
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Figure 1.4.1. Integrated care pathway of acute rhinosinusitis.
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of the disease®. As a consequence, rhinosinusitis is one of the
top 10 most costly health conditions to US employers®®. Overall,
the total indirect costs of CRS were estimated to be in excess of
$20 billion per year in the USA®” mainly due to presenteeism.

1.4. Acute rhinosinusitis including common cold
and recurrent ARS in adults and children

Chapter 4 describes the epidemiology, pathophysiology,
diagnosis and differential diagnosis, and management of ARS in
adults and children. Also, a new integrated care pathway based
on all the evidence is proposed.

1.4.1. Epidemiology

In EPOS2012 the division of ARS into viral ARS (common cold),
post-viral ARS and ABRS (acute bacterial rhinosinusitis) was
proposed. In the last decade studies have been performed using
this classification. In a recent Dutch paper using the GA2LEN

[Symptoms >10 days or increased after 5 days?)@

=3 episodes of ABRS last year?
@ =)

Refer to Secondary / Tertiary Care
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« Avoid antibiotics

Consider antibiotics Improvement after
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- Displaced globe « Frontal swelling
« Double vision « Signs of sepsis
« Ophthalmoplegia « Signs of meningitis

« Reduced visual acuity « Neurological signs

IMMEDIATE REFERRAL

questionnaire a prevalence of 18% (17-21%) was found for
symptoms pointing to post-viral ARS in three different cities

in the Netherlands®®. ABRS is a rare disease with an incidence
of 0.5-2% of viral ARS (common cold)39. RARS is defined as

> 4 episodes per year with symptom free intervals“®*¥. Each
episode must meet the criteria for acute post-viral (or bacterial)
rhinosinusitis. The EPOS2020 steering group advises to have at
least one proven diagnosis of post-viral ARS with endoscopy
and/or CT scan before a diagnosis of RARS is considered.

1.4.2. Predisposing factors for ARS and RARS

Predisposing factors for ARS are seldom evaluated. There is
some indication that anatomical abnormalities may predispose
to recurrent acute rhinosinusitis (RARS)“+#), Active and passive
smoking predisposes to ARS and there is some evidence that
concomitant chronic disease may increase the chance of getting
ARS following an influenza infection“&>%,

Other potential factors like allergy and GORD do not seem to
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Table 1.4.4. Treatment evidence and recommendations for adults with acute bacterial rhinosinusitis (ABRS).

Antibiotics are effective in a select group of patients with symptoms and signs suggestive of ABRS. From the limited

data available (two studies versus one) it seems that amoxicillin/penicillin (beta-lactams) especially are effective
and moxifloxacin (fluoroquinone) is not. The efficacy of beta-lactams is evident at day three where patients

already experience better symptom improvement and continues with a higher number of cures at completion of
treatment. However, careful patient selection for those with ABRS is needed to avoid unnecessary use of antibiotics

There is one study evaluating antihistamines versus placebo in adults with allergic rhinitis and ABRS showing no

effect. Based on the very low quality of the evidence, the EPOS2020 steering group cannot advise on the use of

Therapy Leyel gl GRADE recommendation
evidence
Antibiotics IE
and side effects.
Antihistamines 1b ()
antihistamines in post-viral ARS and ABRS.
Nasal irrigation with 1b (-)

saline

One study comparing hypertonic saline nasal spray, isotonic saline nasal spray and no treatment in addition to
antibiotics did not find a difference between the groups. Based on the very low quality of the evidence no advice

can be given about the use of nasal saline irrigation.

Sodium Hyaluronate  Ib

One study evaluating sodium hyaluronate compared to placebo in a nebulizer ampoule for nasal douching in

addition to levofloxacin and prednisone showed significantly fewer symptoms and better smell threshold in the
sodium hyaluronate group. Based on the very low quality of the evidence no advice can be given about the use of

sodium hyaluronate.

ABRS, acute bacterial rhinosinusitis; ARS, acute rhinosinusitis.

Table 1.4.5. Treatment evidence and recommendations for children with acute bacterial rhinosinusitis (ABRS).

Data on the effect of antibiotics on the cure/improvement of symptoms in ABRS in children are very limited. There

are only two studies with limited numbers that do not show a significant difference over placebo but do show a
significant higher percentage of adverse events. Larger trials are needed to explain the difference between adults
where antibiotics in ABRS has been shown to be effective and this outcome.

Therapy Leyel of GRADE recommendation
evidence
Antibiotics 1a (-)
Mucolytics 1b(-)

ABRS, acute bacterial rhinosinusitis.

predispose to ARS®" 52,

1.4.3. Pathophysiology of ARS

The pathophysiology of ARS is systematically evaluated,

again trying to organize the literature based on the different
categories of ARS. Since EPOS2012, there have been increasing
experimental data supporting the fact that nasal epithelium is
the primary portal of entry for respiratory viruses as well as an
active component of initial host responses against viral infection.
The cascade of inflammation initiated by nasal epithelial cells
will lead to damage by the infiltrating cells, causing oedema,
engorgement, fluid extravasation, mucus production and
sinus obstruction in the process, eventually leading to ARS or
exacerbating ARS (see chapter 4.2.).

1.4.3. Diagnosis and differential diagnosis of ARS in adults
and children

Post-viral ARS is a common condition in the community, usually
following viral URTI. Most acute viral URTl infections are self-
limiting, thus post-viral ARS should not be diagnosed before

10 days’ duration of symptoms unless there is a clear worsening
of symptoms after five days.

Subjective assessment should take into account the severity
and the duration of symptoms (see above). The recommended

Erdosteine as an adjunct to antibiotic was not more effective than placebo

method of assessing severity of symptoms is with a visual
analogue scale (VAS) recorded by the patient on a 10cm line
giving a score on a measurable continuum of 1 to 10.

Bacterial infection may occur in ARS, but in most cases anti-
biotics have little effect on the course of the iliness (see 1.4.5.).
A number of studies have attempted to provide clinicians with
combinations of symptoms and signs predicting more severe
disease, particularly of a bacterial infection and the likelihood
of a response to antibiotics®®. The EPOS2020 steering group
decided to maintain suggestions made in the earlier EPOS
versions: at least three of five symptoms of discoloured
discharge, severe local pain, fever, elevated ESR/CRP and
double sickening.

1.4.5. Treatment of ARS in adults and children

For EPOS2020 a systematic review was performed evaluating
treatment of the different categories of ARS (viral, post-viral or
ABRS) separately. For acute viral rhinosinusitis we found many
excellent systematic reviews and report on them. For post-viral
rhinosinusitis and ABRS a systematic review of the literature

has been performed for children and adults. The different
treatments, levels of evidence and GRADE recommendations are
reported in Tables 1.4.1-1.4.5. For medication not mentioned in
these tables, we could not find RCTs.
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Based on the systematic review, a new integrated care pathway
is proposed (Figure 1.4.1.). In this figure it is emphasized

that the treatment of almost all patients with ARS should be
symptomatic, if needed, combined with local corticosteroids.
The place for antibiotics is very limited and they should only be
given in situations pointing to severe disease with symptoms
and signs such as high fever, double sickening, severe pain and
elevated ESR®.

Finally, in chapter 4 the complications of ABRS are discussed.
Complications of bacterial rhinosinusitis are rare but potentially
serious. However, a number of studies have shown that they
are not prevented by routine prescribing of antibiotics. A low
threshold of suspicion must always be maintained for their early
diagnosis.

1.5. Epidemiology, predisposing factors,
pathophysiology, and diagnosis of CRS

1.5.1. Epidemiology and predisposing factors

The overall prevalence of symptom-based CRS in the population
has been found to be between 5.5% and 28%* >545%), CRS

is more common in smokers than in non-smokers®, The
prevalence of self-reported physician-diagnosed CRS is highly
correlated with the prevalence of EPOS-diagnosed CRS¥. When
symptoms are combined with endoscopy or CT scan prevalence
is reduced to 3-6%%9),

CRS is associated with asthma, with a prevalence of asthma
around 25% in patients with CRS compared to 5% in the

general population. CRS is also associated with COPD,

N-ERD, hypogammaglobulinemia, and GORD (see chapter

5.1). Smoking, air-pollution and occupational exposure are
negatively correlated with CRS (symptoms).

The prevalence of allergy in CRS may vary by phenotype, with
CCAD and AFRS having a stronger association than CRSWNP and

Figure 1.5.1. Aetiology and pathogenesis of CRS.
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CRS, chronic rhinosinusitis.

CRSsNP®¢ An important percentage of subjects diagnosed
with chronic upper airway disease report alcohol-induced
worsening of their symptoms©",

1.5.2. Genetics

The current knowledge base on the genomics of CRS disease
offers the promise of identifying new mechanisms of disease
development and markers predicting optimal response

to available therapies. However, for the moment, genetics

do not allow prediction of disease or outcome and its uses

are currently restricted to extreme cases to understand the
molecular underpinning of pathologies. It is probable that over
the coming years we will identify individual or complex genetic
traits conferring susceptibility to CRS, evolution of disease, and
response to medical or surgical treatment©%63),

1.5.3. The emerging clinical relevance of CRS
pathophysiology

Research into the aetiology and pathogenesis of chronic
rhinosinusitis has been largely irrelevant to the clinician, with
minimal impact on management. Historically, CRS has been
divided into two groups based on the presence or absence of
polyps and, in rough overview, corticosteroids were commonly
used for CRSWNP and antibiotics for CRSsNP. The rationale for
these regimens was based on decades-old presumptions that
CRSsNP was the result of an incompletely treated acute bacterial
infection that then became ‘chronic’and CRSWNP had some
relationship to local or systemic ‘allergy’ Surgery was the only
option for failures. It has been clear for at least 20 years that this
assessment was simplistic at best. The emerging view was that
CRS was a syndrome with a multifactorial aetiology resulting
from a dysfunctional interaction between various environmental
factors and the host immune system. It was, however, very
unclear which environmental and host factors were important

Aetiology and Pathogenesis of CRS

PHENOTYPE
—> mdl Natural history

Outcome

Lower airway disease?
Asthma and bronchiectasis
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even in the population at large, let alone in an individual CRS
patient. Nevertheless, research was undertaken with the initial
goal of examining causation of CRS as a route to therapy. Later,
the results of these efforts shifted emphasis toward the tissue
effects generated by those causative factors and away from the
factors themselves. The following brief synopsis describes how
that 20-year journey is finally beginning to impact how we treat
patients with CRS.

Research into the aetiology and pathogenesis of CRS was first
energized by the work on fungus, which was proposed as

the key aetiologic agent, at least in patients with recalcitrant
CRS. This was followed shortly after with Staphylococcus
aureus being proposed as a rival pathogen, perhaps in biofilm
format to enable greater resistance. Later, the more general
hypothesis of microbial dysbiosis was proposed, wherein the
collective microbial community was abnormal and pathogenic,
propagating sinonasal inflammation occurred at anatomically
vulnerable sites. Unfortunately, therapies directed at fungi,
staphyloccus aureus and even the microbiome as a whole have
been, at best, underwhelming. This suggested the opposite
therapeutic tactic: shift attention away from antimicrobials and
towards the goal of correcting any immune dysfunction in the
individual CRS patient. By then it was understood that both

the nose and sinuses were not sterile: a process which begins
at birth with the rapid colonization by viruses, bacteria and
fungi. In healthy individuals, the mucosa serves as a relative
barrier modulating interaction with the host immune system,
promoting tolerance and symbiosis as well as preventing

or limiting inflammation. In patients with CRS, the barrier is
penetrated with resultant chronic inflammation leading to, in
many cases, tissue remodeling and clinical symptoms. In theory,
identification of specific genetic or epigenetic variations in the
host immune system that permit CRS to develop should be
possible, providing targets for future therapies. Unfortunately,
outside of cystic fibrosis and CFTR, the genetics of CRS

appear to be quite complex for the typical patient, involving
multiple genes, each with a small effect size. Moreover, genetic
studies on the large populations necessary to identify these
genes would be very expensive and have generally not been
undertaken. Effectively, this approach was rendered impractical
and therapeutic approaches to manage CRS based on putative
aetiologies - either host or environment based - have made
relatively little clinical impact. Nevertheless, this entire body of
work revealed a great deal about the nature of the inflammation
present in the tissue of CRS patients.

The failure of aetiology-based treatments for CRS is, in
retrospect, not surprising since CRS is typically an adult onset
disorder with diagnosis most commonly in the fifth decade of
life. This extended premorbid time course suggests a complex
host-environmental interaction, with great variability in nature,
sequence and intensity of exogenous stressors including
superimposed stochastic events. Dissecting out the process in
an individual patient would be a daunting, if not impossible
task that might still not lead to any therapeutic path forward. By
analogy, identifying smoking as carcinogenic may help prevent
future cancers through avoidance, but it will not significantly
affect treatment recommendations for a patient who has already
acquired the problem. The accompanying line drawing (Figure

1.5.1.) illustrates a contemporary model of CRS pathogenesis.
Rather than analysis of the complex and usually unknown
factors that cause CRS in an individual patient, interest now is
centred on the resulting inflammation that develops in the sinus
tissue. The focus is toward the identification of the molecular
pathway(s) or endotypes that have been activated. This effort
has been aided by recent advances in our understanding of
the physiologic immune response against pathogens across
mucosal barriers. When the barrier is breached, a self-limited
immunodefensive response is generated, characterized by

a cellular and cytokine repertoire targeting one of the three
classes of pathogens: type 1 immune responses target viruses;
type 2 responses target parasites and type 3 target extracellular
bacteria and fungi, all of which resolve with elimination of the
pathogens and restoration of barrier integrity. In cases of CRS,
barrier penetration results in a chronic inflammatory response
that fails to resolve, but still typically utilizes the type 1, 2 or

3 pathways alone, or in combinations. Type 2 inflammation

is characterized by cytokines IL-4, IL-5 and IL-13 as well as
activation and recruitment of eosinophils and mast cells.

CRS research has revealed that patients with a pure or mixed
type 2 endotype tend to be much more resistant to current
therapies, exhibiting a high recurrence rate when compared
with pure type 1 or 3 endotypes. Furthermore, while type 2 CRS
clearly varies between patients by intensity of inflammation,
subtypes may exist wherein discrete aspects of the pathway
are relatively enhanced (e.g. mast cell activation, eosinophil
activation, and plasma cells activity). Most importantly, biologic
agents have now become available that target specific aspects
of type 2 inflammation. In the very near future, it may be
possible to offer personalized medicine for CRS patients where
treatment is based on molecular biomarkers for the endotype or
subendotype activated in an individual patient.

Remodelling of sinonasal tissues in CRS consists most
prominently of polyp formation, goblet cell hyperplasia and
epithelial barrier abnormalities, which in aggregate, may
account for many or most of the CRS symptoms. In the case

of the barrier remodelling, the result is greater permeability,
likely facilitating persistence or recurrence of CRS. All of these
changes are most apparent in type 2 CRS, possibly accounting
for the observed greater symptomatology and higher rate

of treatment failure. The precise relationship between the
endotype and the remodelling pattern is not completely clear
but recent evidence suggests that it may be cause and effect as
depicted in Figure 1.5.1. Specifically, the use of biologic agents
that suppress the type 2 endotype, also shrink polyps. Reversal
of goblet cell hyperplasia has not yet been documented, but

in vitro studies suggest that barrier-related remodelling is
driven directly, in large measure, by canonical type 2 cytokines.
Biologic agents that suppress type 2 inflammation may,
therefore, suppress the inflammation, reverse the remodelling
and limit recurrence, thereby altering the clinical course of

the most severe CRS phenotypes. Further research into type

2 inflammation will be extremely helpful in the use of these
powerful drugs, which have the potential to revolutionize CRS
treatment©®®,
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Figure 1.6.1. Treatment evidence and recommendations for adults with chronic rhinosinusitis.
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EPOS 2020: Care pathways for CRS
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One of which should be nasal obstruction

Self-Care
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PRESENCE OF ALARM SYMPTOMS
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> 12 weeks + Avoid exacerbating factors « Reduced visual acuity
v - Severe headache
) « Frontal swelling
6-12 weeks: - Signs of sepsis
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[ Refer to Primary Care
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Primary care follow-up
- Saline rinses

« INCS (if not OTC)

« Educate compliance/technique

« Avoid antibiotics

« Check treatable traits and comorbidities

Refer to Secondary / Tertiary Care

Check treatable traits / comorbidities
History and full ENT exam
Nasal endoscopy

Localized / unilateral CRS

Secondary / Tertiary
Care

. . Follow EPOS 2020 management scheme
Diffuse / bilateral CRS on diffuse / bilateral CRS

Consider CT scan
No (apparent) CRS Reconsider differential diagnosis

- Signs of meningitis

« Neurological signs

« Unilateral symptoms
+ Bleeding

» Crusting

+ Cacosmia

IMMEDIATE REFERRAL

6-12 weeks:
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CT scan
(urgent if suspicion of tumour)

Diagnosis rejected
Reconsider differential diagnosis

Diagnosis confirmed
Surgery likely
Refer if necessary / suspected malignancy

CRS: chronic rhinosinusitis; CT, computed tomography; INCS, intranasal corticosteroids spray; OTC, over-the-counter.

1.5.4. Differential diagnosis and diagnostic tools

1.5.4.1. Differential diagnosis

It was decided to include more information in EPOS2020 to
better allow differential diagnosis of rhinosinusitis from certain
other conditions and common symptoms, notably allergic

and non-allergic rhinitis, olfactory loss and facial pain. We also

include an updated and expanded range of diagnostic tools,
though many have not substantially changed since 2012.
Upper airway diseases present with a variable pattern of
common symptoms such as nasal obstruction and discharge,
making the epidemiological diagnosis of CRS difficult to
differentiate from allergic and nonallergic rhinitis based on
symptomatic grounds. Combining data from different studies
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Figure 1.6.2. EPOS2020 management scheme on diffuse CRS.
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AMT, appropriate medical therapy; ATAD, Aspirin treatment after desensitisation; CL, Charcot Leyden; CRS, chronic rhinosinusitis; CT, computed

tomography; FESS, functional endoscopic sinus surgery; INCS, intranasal corticosteroid spray; MRI, magnetic resonance imaging; NE, nasal endoscopy;
N-ERD, NSAID-exacerbated respiratory disease; OCS, Oral corticosteroids; SPT, Skin prick test.
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leads to a picture of significant overlap in prevalence and
severity of symptomatology. However, as there are generally
less inflammatory changes seen on CT sinuses in AR and NAR
than CRS® a combination of symptoms, CT scan and nasal
endoscopy can point in the right direction.

Olfactory loss is one of the cardinal symptoms of CRS but has

a wide differential diagnosis®®. The prevalence of olfactory
disorders in the general population is estimated to be 3-5 % for
total smell loss (anosmia) and 15-25 % for partial impairment
(hyposmia)®”¢®_ In CRS the mechanism leading to olfactory
impairment is twofold: inflammatory and purely mechanical
due to obstruction of the olfactory cleft® 7, which explains why
not all patients have an olfactory benefit from surgical removal
of polyps alone but also require subsequent anti-inflammatory
treatment. However, CRS-related olfactory loss has a good
success rate of improvement if the CRS is treated even if not
always sustained in the long-term.

Facial pain is another cardinal symptom of CRS which can
occur in many other conditions””. However, facial pain when

it occurs alone is rarely caused by CRS and, therefore, when

it occurs without other nasal complaints or abnormalities on
examination, it should not (primarily) be addressed surgically.

1.5.4.2. Diagnostic tools

The different imaging modalities in diagnosing rhinosinusitis
[conventional X-ray, computerized tomography (CT), cone
beam CT and magnetic resonance imaging (MRI)] have been
evaluated"?. Overall CT scan remains the gold standard in the
radiologic evaluation of rhinologic disease, notably CRS737),
However, in acute rhinosinusitis, the diagnosis is made on
clinical grounds and CT is not recommended® unless the
condition persists despite treatment, or a complication is
suspected”®. Conventional sinus X-rays are no longer indicated
in either ARS or CRS.

The most commonly used and validated scoring system of
sinonasal inflammatory change remains the Lund-Mackay
score (LMS) which gives a maximum score of 24 or 12/side"”.
An LMS of 2 or less has an excellent negative predictive value,
and an LMS of 5 or more has an excellent positive predictive
value, strongly indicating true disease. In CRS, CT was not
normally recommended until after an appropriate course of
medical therapy had failed®’® and without an intervening
acute episode but more recent studies suggest that early CT
scanning may be more cost-effective as compared to extended
courses of antibiotics given empirically and is preferred by
patients”®#).Multi-detector CT (MDCT) scanners and cone-
beam CT are reducing the radiation dose whilst preserving
image quality by shortening the scan time and using post-
processing techniques®# without compromising anatomical
accuracy®),making them increasingly attractive®> 8,

In the measurement of health-related quality-of-life (HRQL), a
wide range of validated patient reporting outcome measures
(PROMS) are available but currently none of the established
PROMS capture all the desired aspects of CRS; the SNOT-22
fails to capture disease duration or medication usage. Current
recommendations include the use of SNOT-22 scores repeated
over time, Lund Kennedy endoscopic scores, and additional

questions to evaluate the need for systemic medications or
progression to surgery, compliance with and side effects of
treatment, additional information on symptom frequency, and
impact on ability to perform normal activities®”.

Nasal endoscopy remains an essential part of the rhinological
examination. A recent systematic review analysed the accuracy
of nasal endoscopy in diagnosing chronic rhinosinusitis (CRS)
compared with paranasal sinus computed tomography (CT).
Sixteen observational or retrospective studies were included
resulting in a high correlation (r=0.85; 95% confidence interval
[CI][0.78-0.94], p<0.0001, I*77%) between endoscopy and CT in
terms of the diagnostic accuracy for CRS®®),

A clinical history supported with a skin prick test or serum IgE
measuremernt will probably remain the gold standard of the
upper airway allergy diagnosis but advances are expected from
the molecular in vitro diagnosis which may change this trend,
due to improved technology which enables faster diagnosis on
a broader panel of allergens® 9,

As CRS patients are commonly not fully aware of their olfactory
impairment, or are unable to estimate the severity of the loss,
the use of smell tests is recommended in order to objectively
evaluate this disorder®-?2. The most widely used remain the
North American UPSIT®?, its short version (SIT, B-SIT) and the
European Sniffin'Sticks®. Although there are many others,

all have cultural bias and there have been recent advances to
overcome this with culturally unbiased, universally usable smell
tests®).

Nasal obstruction is the most significant of the cardinal
symptoms of rhinosinusitis and nasal patency may be
objectively evaluated with peak nasal inspiratory flow

(PNIF), (active anterior) rhinomanometry (AAR), and acoustic
rhinometry (AR) Newer methods such as computational fluid
dynamics®® are presently mainly used for research purposes®’®
but may be of value in the future.

In addition to confirming diagnosis, histopathology is becoming
more important to assist in endotyping of inflammatory
disease, thereby directing potential therapies, e.g. biologics.
Eosinophilic CRS (eCRS) requires quantification of the numbers
of eosinophils, i.e. number/high powered field (HPF (400x) and
EPOS2020 supports 10 or >/HPF. Further stratification may be
made between those with10-100 eosinophils per HPF in two

or more areas and those with >100 eosinophils per HPF in two
or more areas®. The amount of eosinophilic infiltration and
the overall intensity of the inflammatory response are closely
related to the prognosis and severity of disease(®. Until recently
most blood tests in patients with CRS were performed to
diagnose immunodeficiencies and vasculitis. However, recently
the options to treat with biologicals has put more emphasis

on markers of type 2 disease, although as it stands we are not
aware of biomarkers that can predict response to biologicals in
CRS1,

For microbiology, in addition to the standard culture-dependant
tests, newer culture-independent techniques including next
generation sequencing may provide significant insight into
CRS pathophysiology. This could include sequencing of all DNA
(metagenomics) or all transcribed RNA (metatranscriptomics)
or identification of proteins (metaproteomics) or metabolites
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(metabolomics), showing not only the true diversity and
structure, but also the full genetic potential and in situ activity of
the mucosa-associated microbiota®?.

EPOS2020 also includes an update on mucociliary testing and
other tests for primary ciliary dyskinesia (PCD), sweat testing

and other tests for cystic fibrosis and advances in genetic

testing as well as new diagnostic tools for N-ERD. Finally, the
lower respiratory tract is not forgotten and the full range of
available investigations are covered from peak expiratory flow to
provocation tests and expired nitric oxide measurement.

1.6. Management of chronic rhinosinusitis in adults

1.6.1. Introduction

An important difference compared to EPOS2012 is that we

have decided to move away from differentiating between the
management of CRSsNP and CRSWNP per se. The understanding
of the last decade of endotyping of CRS and the consequences
of endotypes for the management of disease has led to the
decision to describe management of CRS based on endotyping
and phenotyping.

We propose a new clinical classification based on the disease
being localized (often unilateral) or diffuse (always bilateral).
Both these groups can be further divided into type 2 or non-
type 2 disease (Figure 1.2.1.). The major challenge is to find
reliable biomarkers that define type 2 inflammation and predict
reaction to medication. Unfortunately, recent large studies

with monoclonal antibodies directed at type 2 endotypes

have not found reliable biomarkers to predict response to
treatment%'%, For the moment the combination of phenotype
(e.g. CRSWNP, N-ERD), response to treatment (systemic
corticosteroids) and possibly also markers like eosinophils,
periostin and IgE either in blood or tissue lead us to the best
estimation of the endotype and reaction to treatment. This

is a rapidly evolving field at the moment and we expect that
frequent updates will be necessary.

1.6.2. Management of CRS: an integrated care pathway

For the management of CRS, a full systematic review of the
literature has been performed (see chapter 6 and Table 1.6.1.).
Many forms of localised CRS (Figure 1.2.1.) in general, either type
2 or non-type 2, are not responsive to medical treatment and
need surgery. For that reason, we advise patients with unilateral
disease to be referred to secondary care for further diagnosis.
Many studies do not make a clear differentiation between
CRSsNP and CRSwWNP. Very few studies further define CRS
phenotypes or endotypes in the disease. CRS research has
revealed that patients with a pure or mixed type 2 endotype
tend to be more resistant to current therapies, exhibiting a

high recurrence rate when compared with pure type 1 or 3
endotypes.

For diffuse, bilateral CRS, local corticosteroids and saline remain
the mainstay of the treatment (Figure 1.6.1.).

Furthermore, the integrated care pathway (ICP) advises to check
treatable traits, to avoid exacerbating factors and advises against
the use of antibiotics. In secondary care, nasal endoscopy can
confirm disease, point to secondary CRS (e.g. vasculitis) and

further differentiate between localized and diffuse disease
(Figure 1.6.2.).

In addition, emphasis is put on optimum techniques of
medication delivery and compliance. If treatment with nasal
steroid and saline is insufficient, an additional work-up with CT
scan and endotyping is relevant. Depending on the endotype
indication, treatment can be tailored to a more type 2 or non-
type 2 profile. International guidelines differ regarding whether
long-term antibiotics and oral steroids should be included as
part of adequate medical therapy (AMT), reflecting conflicting
evidence in the current literature®78'%, and concerns with
regard to side-effects. There is a lot of debate on the appropriate
moment for surgery for CRS"%. In a recent study for adult
patients with uncomplicated CRS, it was agreed that ESS could
be appropriately offered when the CT Lund-Mackay score was
>1 and there had been a minimum trial of at least eight weeks’
duration of a topical intranasal corticosteroid plus a short-course
of systemic corticosteroid (CRSWNP) or either a short-course of a
broad spectrum / culture-directed systemic antibiotic or the use
of a prolonged course of systemic low-dose anti-inflammatory
antibiotic (CRSsNP) with a post-treatment total SNOT-22 score
>20. These criteria were considered the minimal threshold,

and clearly not all patients who meet the criteria should have
surgery, but their application should reduce unnecessary
surgery and practice variation. A subsequent study applied
these criteria retrospectively to patients recruited to a multi-
centre cohort study and found that patients where surgery was
deemed ‘inappropriate’ reported significantly less improvement
in their quality of life postoperatively1%,

It is important to emphasize that CRS is a chronic disease and
ESS a step in the management that is primarily aimed at creating
better conditions for local treatment. After surgery continuous
appropriate medical treatment is mandatory.

If surgery in combination with appropriate medical treatment
fails, additional therapy can be considered. Options are the

use of aspirin treatment after aspirin desensitisation (ATAD)%,
longer (tapering) treatment with OCS, long term antibiotics!'%®
and/or biologicals when indicated.

1.6.3. New treatment options with biologicals (monoclonal
antibodies)

The acceptance of dupilumab (anti IL-4Ra) for the treatment
of CRSwWNP by the US Food and Drug Administration(FDA) and
European Medicines Agency (EMA) in 2019 has significantly
changed the treatment options in type 2 type CRS and it

is expected that other monoclonal antibodies will follow.

Until 2019 monoclonal antibodies could only be prescribed

in patients with concomitant (severe) asthma. Within the
EUFOREA setting, the positioning of biologics in the ICP of
CRS with criteria for use and stopping of biologics have been
published®. The EPOS2020 steering group made some
modifications and tightening of these criteria. They concluded
that biologicals are indicated in a patient with bilateral polyps,
who had had sinus surgery or was not fit for surgery and who
had three of the following characteristics: evidence of type 2
disease (tissue eosinopils >=10/HPF or blood eosinophils =250
OR total IgE =100), need for at least two courses of systemic
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Figure 1.6.3. Indications for biological treatment in CRS.
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sino-nasal outcome test-22.

Figure 1.6.4. Response criteria for biologicals in the treatment of CRS.
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Table 1.6.1. Treatment evidence and recommendations for adults with chronic rhinosinusitis.

Level of

Therapy A GRADE recommendation
evidence

Short term antibiotics for CRS 1b () There are only two small placebo-controlled studies, one in CRS and one in acute exacerbation of CRS. Both show no
effect on symptomatology apart from significantly reduced postnasal drip symptom scores at week 2 in the CRS study.
Seven studies evaluated two different antibiotics regimes, of which only one was placebo-controlled. One out of seven
studies in patients with CRS showed a significant effect on SNOT at 2 and 4 weeks and also one study a significant
improvment in symptoms of infection at day 3 to 5 in one antibiotic versus another in a mixed group of patients with
CRS and with acute exacerbation. The other 5 studies showed no difference in symptomatology. Only two of these seven
studies, both of which were negative, evaluated the effect after one month.

The EPOS2020 steering group, is uncertain, due to the very low quality of the evidence, whether or not the use of a short
course of antibiotics has an impact on patient outcomes in adults with CRS compared with placebo. Also, due to the very
low quality of the evidence, it is uncertain whether or not the use of a short course of antibiotics has an impact on patient
outcomes in adults with acute exacerbations of CRS compared with placebo. Gastrointestinal-related adverse events
(diarrhoea and anorexia) are frequently reported.

Short term antibiotics for acute 1b () The EPOS2020 steering group, is uncertain, due to the very low quality of the evidence, whether or not the use of a
exacerbation of CRS short course of antibiotics has an impact on patient outcomes in adults with acute exacerbations of CRS compared with
placebo. Gastrointestinal-related adverse events (diarrhoea and anorexia) are frequently reported.

Longterm antibiotics for CRS 1a(-) The EPOS2020 steering group, due to the low quality of the evidence, is uncertain whether or not the use of long-term
antibiotics has an impact on patient outcomes in adults with CRS, particularly in the light of potentially increased risks of
cardiovascular events for some macrolides. Further studies with larger population sizes are needed and are underway .

Topical antibiotics 1b () Topical antibacterial therapy does not seem to be more effective than placebo in improving symptoms in patients
with CRS. However, it may give a clinically non-relevant improvement in symptoms, SNOT-22 and LK endoscopic score
compared to oral antibiotics. The EPOS2020 steering group, due to the very low quality of the evidence, is uncertain
whether or not the use of topical antibiotic therapy has an impact on patient outcomes in adults with CRS compared with
placebo.

Nasal corticosteroids 1a There is high-quality evidence that long term use of nasal corticosteroids is effective and safe for treating patients with
CRS. They have impact on nasal symptoms and quality of life improvement, although the effect on SNOT-22 is smaller
than the minimal clinically important difference. The effect size on symptomatology is larger in CRSWNP (SMD -0.93,
95% Cl -1.43 t0 -0.44) than in CRSsNP (SMD -0.30, 95% CI -0.46). The meta-analysis did not show differences between
different kinds of nasal corticosteroids. Although in meta-analysis higher dosages and some different delivery methods
seem to have a larger effect size on symptomatology, direct comparisons are mostly missing. For CRSWNP, nasal
corticosteroids reduce nasal polyp size. When administered after endoscopic sinus surgery, nasal corticosteroids prevent
polyp recurrence. Nasal corticosteroids are well tolerated. Most adverse events reported are mild to moderate in severity.
Nasal corticosteroids do not affect intraocular pressure or lens opacity. The EPOS2020 steering group advises to use nasal
corticosteroids in patients with CRS. Based on the low to very low quality of the evidence for higher dosages or different
delivery methods and the paucity of direct comparisons the steering committee cannot advise in favour of higher
dosages or certain delivery methods.

Corticosteroid-eluting implants 1a The placement of corticosteroid-eluting sinus implants in the ethmoid of patients with recurrent polyposis after sinus
surgery has a significant but small (0.3 on a 0-3 scale) impact on nasal obstruction but significantly reduces the need
for surgery and reduces nasal polyp score. Based on the moderate to high quality of the evidence the steering group
considered the use of corticosteroid-eluting sinus implants in the ethmoid an option.

Systemic corticosteroids 1a A short course of systemic corticosteroid, with or without local corticosteroid treatment results in a significant reduction
in total symptom score and nasal polyp score. Although the effect on the nasal polyp score remains significant up to
three months after the start of treatment by that time there is no longer an effect on the symptom score. The EPOS2020
steering group felt that 1-2 courses of systemic corticosteroids per year can be a useful addition to nasal corticosteroid
treatment in patients with partially or uncontrolled disease. A short course of systemic corticosteroid postoperatively does
not seem to have an effect on quality of life. Systemic corticosteroids can have significant side effects.

Antihistamines b There is one study reporting on the effect of antihistamines in partly allergic patients with CRSWNP. Although there was no
difference in total symptom score, the days with a symptom score <1 was higher in the treated group. The quality of the
evidence comparing antihistamines with placebo was very low. There is insufficient evidence to decide on the effect of
the regular use of antihistamines in the treatment of patients with CRS.

Anti-leukotrienes 1b (-) Based on the very low quality of the available evidence, the EPOS2020 steering group is unsure about the potential
use of montelukast in CRS and does not recommend its use unless in situations where patients do not tolerate nasal
corticosteroids. Also, the quality of the evidence comparing montelukast with nasal corticosteroid is low. Based on the
evidence, the steering group does not advise adding montelukast to nasal corticosteroid but studies evaluating the effect
of montelukast in patients that failed nasal corticosteroids are missing.

Decongestant b There is one small study in CRSWNP patients showing a significantly better effect of oxymetazoline combined with MFNS
than MFNS alone without inducing rebound swelling. There was no effect of xylometazoline compared to saline in the
early postoperative period. This review found a low level of certainty that adding a nasal decongestant to intranasal
corticosteroids improves symptomatology in CRS. Although the risk of rebound swelling was not shown in this study, the
EPOS2020 steering group suggests in general not to use nasal decongestants in CRS. In situations where the nose is very
blocked, the temporary addition of a nasal decongestant to nasal corticosteroid treatment can be considered.
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Table 1.6.1. Cont.

Therapy

Nasal irrigation with saline

Aspirin treatment after
desensitization (ATAD) with oral
aspirin in N-ERD

Aspirin treatment after
desensitization (ATAD) with nasal
lysine aspirin in N-ERD

Low salicylate diet

Local and systemic antifungal
treatments

Anti-IgE

Anti-ll-5

Anti IL-4/IL-13 (IL-4 receptor a)

Probiotics

Muco-active agents

Herbal treatment

Acupuncture and traditional
Chinese medicine

Level of
evidence

b ()

1a()

b ()

1b ()

EPOS 2020

GRADE recommendation

There are a large number of trials evaluating the efficacy of nasal irrigation. However, the quality of the studies is not
always very good which makes it difficult to give a strong recommendation. However, the data show:

Nasal irrigation with isotonic saline or Ringer's lactate has efficacy in CRS patients.

There is insufficient data to show that a large volume is more effective than a nasal spray.

The addition of xylitol, sodium hyaluronate, and xyloglucan to nasal saline irrigation may have a positive effect.

The addition of baby shampoo, honey, or dexpanthenol as well as higher temperature and higher salt concentration do
not confer additional benefit.

The steering group advises the use of nasal saline irrigation with isotonic saline or Ringer’s lactate with or without the
addition of xylitol, sodium hyaluronate, and/or xyloglucan and advises against the use of baby shampoo and hypertonic
saline solutions due to side effects.

Oral ATAD has been shown to be significantly more effective and clinically relevant than placebo in improving QOL
(measured with SNOT) and total nasal symptom score in patients with N-ERD. However, the change in SNOT from treating
with oral ATAD compared to placebo did not reach the clinically important mean difference. ATAD reduced symptoms
after six months compared to placebo. However, ATAD is associated with significant adverse effects, and the risks of not
taking the medication strictly on a daily basis puts a burden on patient and caregiver.

Based on these data, the EPOS2020 steering group suggests that ATAD can be a treatment for N-ERD patients with
CRSWNP whenever there is confidence in the patient’s compliance.

ATAD with lysine aspirin and platelet inhibitors (like Pradugrel) have not been shown to be an effective treatment in
CRSWNP patients with N-ERD and are not advised.

Diets, like low salicylate diet have been shown to improve endoscopic scores and may improve symptoms compared to
anormal diet in patients with N-ERD. However, the quality of the evidence at this moment is not enough to draw further
conclusions.

Local and systemic antifungal treatments do not have a positive effect of QOL, symptoms and signs of disease in patients
with CRS. The EPOS2020 steering group advises against the use of anti-mycotics in CRS.

Anti-IgE (amalizumab) therapy has been proposed as a promising biologic therapy for CRS. Two RCTs that evaluated anti-
IgE monoclonal antibody (omalizumab) did not show impact on disease specific QOL but one study did show an effect
on the physical domain of SF-36 and AQLQ. One study demonstrated lower symptom scores (change from baseline in anti
IgE group) for nasal congestion, anterior rhinorrhoea, loss of sense of smell, wheeze and dyspnoea, a significant reduction
of NPS on endoscopic examination, and Lund-MacKay scores on radiologic imaging. Due to the small study population

in the existing studies, further studies with larger population sizes are needed and are underway. The available data are
insufficient to advise on the use of anti-Igk in CRSWNP at this moment.

There is only one large sufficiently powered study with mepolizumab that showed a significant reduction in patients'need
for surgery and an improvement in symptoms. Unlike in CRS, there is a significant experience with anti-II5 in other type

2 driven diseases like asthma that do show a favourable safety profile so far. The EPOS2020 steering group advises use of
mepolizumab in patients with CRSwWNP fulfilling the criteria for treatment with monoclonal antibodies (when approved).

At the moment the only anti-Il-4 treatment studied in CRS is dupilumab. Dupilumab is the only monoclonal antibody
that is approved for the treatment of CRSWNP so far. When evaluating all trials with dupilumab, the drug seems to induce
conjunctivitis in trials in patients with atopic dermatitis but not in trials with asthma and CRSWNP. No other adverse
events have been reported in the literature until now. The EPOS steering group advises to use dupilumab in patients with
CRSWNP fulfilling the criteria for treatment with monoclonal antibodies.

Although probiotic therapies show theoretical promise, the two studies performed so far did not show any differences
compared to placebo. For this reason, the EPOS2020 steering group advises against the use of probiotics for the treatment
of patients with CRS.

Data on the effect of muco-active agents in CRS are very limited. The only DBPCT evaluating the addition of
S-carboxymethylcysteine to clarithromycin showed a significantly higher percentage of patients with effective response
and improved characteristics of nasal discharge at 12 weeks. The EPOS2020 steering group considered the quality of the
data insufficient to advise on the use of muco-active agents in the treatment of patients with CRS.

Of five RCTs evaluating herbal treatment, a large DBPCT, using tablets, showed overall no effect, although a post-hoc
sensitivity analysis, showed a significant benefit in major symptom score at 12 weeks of treatment over placebo in patients
with a diagnosis of CRS for >1 year and a baseline MSS >9 (out of max 15). Of the four studies evaluating different local
herbal treatment, three showed a favourable effect. However, not all studies were blinded and the quality of the studies
was variable.

The treatment does not show significantly more adverse events than placebo. The quality of the evidence for the local
treatment is low. Based on the available data, the EPOS2020 group cannot advise on the use of herbal medicine in CRS.

There is no evidence that traditional Chinese medicine or acupuncture is more effective than placebo in the treatment of
CRS. The safety of Chinese medicine is unclear because most of the papers are not (easily) accessible. Minor and serious
adverse events can occur during the use of acupuncture and related modalities, contrary to the common impression
that acupuncture is harmless. For this reason, the EPOS2020 steering group advises against the use of traditional Chinese
medicine or acupuncture.
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Table 1.6.1. Cont.

Level of GRADE recommendation

evidence

Therapy

Oral verapamil 1b A very small pilot study showed significant improvement in QOL (SNOT-22), polyp score (VAS), and CT scan (LM-score) of
oral verapamil over placebo. (Potential) side effects limited the dosage.

The quality of the evidence for oral verapamil is very low. Based on the potential side effects the EPOS2020 steering group
advises against the use of oral verapamil.

Nasal furosemide 1b A recent DBPCT study showed significantly reduced QOL (SNOT-22) scores and polyp score (VAS), and significantly
more patients with an NPS of 0 in the furosemide nasal spray treated group versus placebo. There was no indication of a
difference in adverse events between topical furosemide and placebo. However, the quality of the evidence is very low.
The EPOS2020 steering group cannot advise on the use of nasal furosemide.

Capsaicin 1b Capsaicin showed a significant decrease in nasal obstruction and nasal polyp score in two small studies, however data on
other symptoms like rhinorrhea and smell are either non-significant or unreported. The quality of the evidence is low and
the EPOS steering group concludes that capsaicin may be an option in treatment of CRS in patients with CRSWNP but that
larger studies are needed.

Proton-pump inhibitors 1b () Proton-pump inhibitors have been shown in one study to be not effective. Moreover, long term use of proton pump
inhibitors has been associated with increased risk of cardiovascular disease. The EPOS2020 steering group therefore does
advise against the use of proton pump inhibitors in the treatment of CRS.

Bacterial lysate 1b There is one DBPCT from 1989 comparing the bacterial lysate Broncho-Vaxom to placebo in a large group of CRS patients
resulting in a significant decrease in purulent nasal discharge and headache over the full six month period compared to
placebo and reduced opacification of the sinus X-ray. Based on this limited evidence, the EPOS2020 steering group cannot

advise on the use of Broncho-Vaxom in the treatment of CRS.

Phototherapy 1b () We identified two trials with opposing findings. The quality of the evidence for the use of phototherapy in patients with
CRS is very low. Based on the evidence, the EPOS2020 steering group cannot make a recommendation on the use of
phototherapy in patients with CRS.

Filgastrim (r-met-HuG-CSF) 1b (-) There is one study evaluating Filgastrim compared to placebo in CRS. There was no significant difference in effect on QOL
between the two groups. Based on the evidence, the EPOS2020 steering group cannot make a recommendation on the
use of Filgastrim in patients with CRS.

Collodial silver nasal spray 1b () One very small study did not find differences between nasal colloidal silver spray and placebo. Based on the evidence, the

EPOS2020 steering group cannot make a recommendation on the use of collodial silver nasal spray in patients with CRS.

ATAD, Aspirin treatment after desensitisation ; Cl, confidence interval; CRS, chronic rhinosinusitis; CRSsNP, chronic rhinosinusitis without nasal polyps;
CRSWNP, chronic rhinosinusitis with nasal polyps; DBPCT, double blind placebo controlled trial; LK, Lund Kennedy; LM, Lund-Mackay score; MFNS,
mometasone fuorate nasal spray; MSS, major symptom score; N-ERD, NSAID-exacerbated respiratory disease; NPS, nasal polyp score; QOL, quality of
life; RCT, randomised controlled trial; SNOT-22, sino-nasal outcome test-22; SMD, standard mean difference.

corticosteroids or continuous use of systemic corticosteroids The options of biologicals in the treatment of type 2 CRS will be

(=2 courses per year OR long term (>3 months) low dose
steroids OR contraindication to systemic steroids), significantly
impaired quality of life (SNOT-22 >40), anosmic on smell test
and/or a diagnosis of comorbid asthma needing regular inhaled
corticosteroids (Figure 1.6.3.).

The response criteria for biologicals have been taken from the
EUFOREA paper (Figure 1.6.4.), although the EPOS2020 group
also discussed whether there was an indication to repeat
surgery in patients on biologicals to give them a better starting
point. It was decided that we had insufficient data to advise on
surgery whilst on biologicals before deciding that they are not
effective and that this is a research need.

1.6.4. Conclusion

EPOS2020 provides a full evidence based systematic review of
the management of CRS that has been incorporated into an
integrated care pathway (Figures 1.6.1.and 1.6.2.). A significant
shift in the management of CRS has occurred since EPOS2012.

a paradigm shift in the management of the disease. The exact
positioning of this presently very expensive treatment needs
to be determined. (Figures 1.6.3. and 1.6.4.).EPOS2020 further
emphasizes the criteria for (revision) surgery in the disease.

1.7.Paediatric chronic rhinosinusitis

1.7.1. Epidemiology and predisposing factors

This section has been considerably expanded, reflecting new
literature. The prevalence of CRS in paediatric patients is now
estimated to be up to 4%"%.Both passive and active cigarette
smoking are associated with chronic rhinitis and rhinosinusitis
in children'? though a clear and definitive causal relationship
between allergic rhinitis and CRS has not been established".
Evidence suggests that the adenoids may act as a reservoir for
pathogenic bacteria, rather than a source of obstruction'*
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113 whilst the relationship between GORD and CRS in children
remains controversial®'. A large database study suggests a
significant familial risk associated with paediatric CRS"" but
studies on monozygotic twins have not shown that both siblings
always develop polyps, indicating that environmental factors

are as likely as genetic ones to influence the occurrence of nasal

polyps.

1.7.2. Inflammatory mechanisms

Multiple studies suggest upregulation of different inflammatory
substances important in adaptive and innate immunity as well
as tissue remodelling in sinus tissues, adenoids, nasal lavage,
mucus and serum in children with CRS. Although the evidence
is still scarce, these studies suggest a role for inflammatory
mechanisms in paediatric CRS. Although many of the markers
parallel those seen in adults, the data is very heterogeneous
and does not yet lend itself to endotyping. Inflammatory
cytokines are present in sinus tissues of children with CRS and
are more abundant when concomitant asthma is present''®,
Although more evidence is emerging to support upregulation
of inflammatory markers in paranasal sinus tissues and nasal
lavages of children with CRS, the data is also relatively limited
and heterogeneous and again does not yet lend itself to
endotyping.

1.7.3. Management of paediatric CRS including integrated
care pathway

Medical therapy remains the mainstay of management of
paediatric chronic rhinosinusitis (Table 1.7.1.). Saline nasal
irrigation is recommended for the treatment of CRS in

children. Addition of nasal antibiotics to saline irrigations is

not recommended. There is currently no evidence to support
treatment of children with CRS with either oral or intravenous
antibiotics. There is also no evidence to support the utilization of

Table 1.7.1. Evidence supporting therapy of CRS in children.

prolonged macrolide therapy in children with CRS.

Intranasal steroids are recommended for use in children with
CRS despite the absence of good level evidence. This is based
on safety in children and favourable efficacy data in adults with
CRS (see chapter 6) and children with rhinitis”,

There is hardly any scientific support for other ancillary therapies
such as antihistamines (intranasal or oral), leukotriene modifiers,
decongestants (intranasal or oral), or mucus thinners and these
treatments are not recommended. Exceptions are using ancillary
therapies when indicated for concomitant disease such as
allergic rhinitis or GORD.

Surgical intervention is considered for patients with CRS who
have failed appropriate medical therapy (and, less commonly, in
complicated acute rhinosinusitis). It seems that adenoidectomy
with / without antral irrigation is certainly the simplest and
safest first procedure to consider in younger children with
symptoms of CRS. Evidence suggests that antral irrigation
should be considered in addition to an adenoidectomy in
children with asthma who have more severe disease on
preoperative CT scans. FESS is a safe and possibly effective
surgical modality in children with CRS and can be used as
primary modality or after failure of adenoidectomy in older
children. Decisions on use depend on severity of disease, age
and existing co-morbidities. The rate of major complications
following paediatric FESS was 0.6%, and the rate of minor
complications 2%.

The systematic review of the literature resulted in an integrated
care pathway for paediatric CRS (Figure 1.7.1.). The differential
diagnosis in primary care is broad with the most essential
diagnosis in young children being adenoid hypertrophy /
adenoiditis. In secondary and tertiary care, the ICP also advises
saline irrigation and INCS as first line treatment followed by
adenoidectomy with or without sinus irrigation if insufficient.
FESS is reserved for older children who fail adenoidectomy (with

There is no high level evidence to support the efficacy of either short or long term antibiotics for

There is no evidence regarding the efficacy of intranasal steroids in the treatment of CRS in

children. Nevertheless the EPOS steering group is supportive of their use in light of their anti-
inflammatory effects and excellent safety record in children.

Adding a taper course of systemic steroids to an antibiotic (not effective on its own) is more

effective than placebo in the treatment of paediatric CRS. Judicious use of this regimen is

There are a few clinical trials demonstrating the efficacy of saline irrigations in paediatric patients

with CRS. The EPOS steering group is supportive of the use of saline in light of the excellent

Adenoidectomy is effective in younger children with symptoms of CRS. The EPOS steering group

supports adenoidectomy in young children refractory to appropriate medical therapy.

Therapy Le.vel of GRADE recommendation
evidence
Antibiotics b ()
CRS in children.
Nasal corticosteroids 5
Systemic Steroids b (+)
advised considering systemic side effects.
Saline Irrigation Ib (+)
safety record in children.
Adenoidectomy 4
FESS 4

FESS is safe and effective for the treatment of older children with CRS refractory to medical

therapy or previous adenoidectomy.

CRS, chronic rhinosinusitis; FESS, functional endoscopic sinus surgery.

21



EPOS 2020

Figure 1.7.1. Integrated care pathway in paediatric CRS.
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primary immune deficiencies.

sinus irrigation). CRS in children may be an indication of severe It has become clear in recent years that the role of allergy in CRS
diseases such as immunodeficiencies, cystic fibrosis or primary depends on different phenotypes / endotypes of CRS. In some
ciliary dyskinesia. Practitioners should be aware of these and phenotypes / endotypes such as AFRS or central compartment
also of serious complications needing immediate referral. atopic disease, allergy seems to play an important role whilst
1.8. Concomitant diseases in chronic rhinosinusitis in others the prevalence does not seem to be higher than in
the general population, although even in these patient groups,
Chapter 8 discusses the role of concomitant diseases in CRS. allergy can be an aggravating factor. Allergic rhinitis (AR) is a
The role of allergy, including central compartment atopic highly prevalent disease and there is a significant overlap in
disease, immunodeficiencies and their role in CRS, a work-up symptomatology between CRS and AR. It is not always easy to

for ENTs before referring to immunologists, lower airway disease  evaluate the role of sensitization to allergens in patients with
including asthma, cystic fibrosis and PCD, fungal rhinosinusitis, CRS especially in perennial sensitisations. Optimal treatment of
vasculitis and granulomatous diseases and their role in CRS are the allergic rhinitis seems advisable.

all discussed.
1.8.2. Immunodeficiencies and their role in CRS

1.8.1. Role of allergy and chronic rhinosinusitis Conditions that are associated with immunodeficiency are
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Figure 1.8.1. An overview of the interaction of fungi and the human immune response.
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of clinical importance to rhinologists because some patients
who present with CRS are predisposed to their condition by

an underlying immunodeficient state. Immunodeficiency
conditions may cause CRS patients to respond less favourably
to standard therapies, and some patients require specific
treatment for theirimmunodeficiencies in order for their CRS to
be optimally treated.

Testing of immune function in all patients who present with
CRS is almost certainly unwarranted as it is likely to produce
more false positive results than true positives. However, it is
recommended that recalcitrance to standard treatments (and
particularly rapid recurrence of symptoms after stopping
antibiotics) and association of CRS with lower respiratory

tract infections (pneumonia, particularly if recurrent, or
bronchiectasis) are used to identify those patients who warrant
some form of immune testing.

For CRS patients suspected of having humoral
immunodeficiency because of the characteristics of their
presentation or their response to treatment, measurement

of serum immunoglobulin levels is the key investigation.

If the levels are normal, but the suspicion of humoral
immunodeficiency is high, referral to a clinical immunologist is
recommended.

The best approach for confirming a diagnosis of an antibody-
deficiency disorder is the measurement of serum-specific
antibody titres (usually IgG) in response to vaccine antigens.
This approach involves immunizing a patient with protein
antigens (e.g. tetanus toxoid) and polysaccharide antigens (e.g.
pneumococcus) and assessing pre- and post-immunization
antibody levels.

Treatment of patients with primary immune deficiency

may consist of long-term antibiotics, often at half dose,
pneumococcal vaccinations and immunoglobulin replacement
therapy.

The prevalence of secondary immune deficiency is

rising due to the increased use of immunosuppressive

agents such as rituximab, corticosteroids and other drugs

and otorhinolaryngologists need to directly ask about

IMMUNE

SUPPRESSION

immunosuppressive agents in their history taking.

1.8.3. Lower airway disease including asthma in relation to
CRS

Given the epidemiologic and pathophysiologic connection
between CRS and lower respiratory airway disease" "® the
concept of global airway disease has gained more interest,
leading to better diagnosis and therapeutic approaches in
patients with global airway disease. Lower airway inflammation
often co-exists in CRS, with up to two thirds of patients with
CRS affected by comorbid asthma, COPD or bronchiectasis.
Endoscopic sinus surgery in asthma has been reported to
improve multiple clinical asthma parameters with improved
overall asthma control, reduced frequency of asthma attacks
and number of hospitalizations, as well as decreased use of oral
and inhaled corticosteroids.

1.8.4. Cystic fibrosis

Cystic fibrosis (CF) is a life-shortening genetic condition caused
by a mutation in the cystic fibrosis transmembrane conductance
regulator (CFTR) gene leading to defective chloride channels,
which results in secretions with more than double the viscosity
of secretions of a non-CF individuals. In the Western world
national screening programs on specific genetic disorders
including CF have been implemented for newborns. Bilateral
nasal polyposis in children may be a clinical indicator of CF.

A major goal in the treatment of patients with CF is thus

to prevent or delay chronic lung infections. There is a high
concordance of bacteria cultured from the paranasal sinuses
(based on irrigations, swabs, or mucosal biopsies) and from the
lungs.

The treatment of CF is currently symptomatic whilst the
treatment of the underlying genetic defect, thus curing the
disease, has not yet been possible. However, new treatment
options such as (the combination of) lvacaftor, a CFTR
potentiator, and Tezacaftor, a selective CFTR corrector, have
shown promising results in improving rhinologic QOL in
patients with CF.
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Several studies have evaluated the effect of sinus surgery on
pulmonary function with divergent conclusions. Sinus surgery
is recommended in CF patients without chronic lung infection
or with a transplanted lung in an attempt to eradicate gram-
negative bacteria in the paranasal sinuses, thereby avoiding
or preventing re-colonisation of the lungs. Detecting gram-
negative sinus bacteria at an early stage is an important step
towards eradicating the bacteria and avoiding a chronic
bacterial sinus infection. The use of topical antibiotics correlates
with improvement in symptom and endoscopic scoring and is
safe.

1.8.5. Primary ciliary dyskinesia

Primary ciliary dyskinesia (PCD) is a collection of rare inherited
disorders that affects motile cilia and is primarily inherited in
an autosomal recessive manner. Situs inversus (i.e. Kartagener
syndrome) exists in approximately half of all PCD cases. Both
men and women diagnosed with PCD commonly present
with fertility disorders as the reproductive process is largely
dependent on ciliary function. PCD has a strong association
with history of CRS, being associated with CRSWNP in 15-30%
of patients, and is commonly seen in children with CRS. PCD
also predisposes to bacterial infections commonly including
H. influenza, S. pneumoniae and P. aeruginosa. In the absence
of hard clinical and paraclinical criteria for diagnosing PCD,

confirming the diagnosis with clinical exam alone is a challenge.

An electron microscopic analysis of cilia can yield valuable
information about ciliary ultrastructure and function. However,
it should be noted that cilia may appear normal in patients
that present with symptoms strongly suggestive of PCD due to
mutations that can result in normal structure.

A number of studies have shown that exhaled nitric oxide (NO),
particularly nasal NO production levels, are low in PCD patients.
An nNO cut-off value of <77nl/min can allow detection of PCD
with a sensitivity and specificity of 98% and >99%, respectively,
after excluding CF and acute viral respiratory infections.
Prolonged macrolide therapy has been shown to produce
marked improvement in symptomatology of PCD due to the
anti-inflammatory and immune-mediating properties of the
antibiotic. Surgical intervention (ESS) may be required when
medical therapy has failed.

1.8.6. Fungal rhinosinusitis

Fungi are ubiquitous in our environment and with dedicated
assessments they can be found in nasal mucus from almost all
healthy and diseased sinuses. However, there are several forms
of sinus disease that are associated with fungi as pathogens. In
these situations, rather than the fungi determining the disease
process, it is usually the host immune state that determines the
clinical presentation (Figure 1.8.1).

There was much prior debate regarding the role of fungi in
CRSWNP. Some authors had proposed that a response to fungi
might be the basis for most type 2 dominated polypoid forms

of CRS. However, subsequent research has not supported this"'*

120 Thus, this chapter will discuss these three phenotypes of
‘fungal’related CRS but an intentional focus is made on AFRS

as a unique phenotype, and its treatment, within the broader
definition of CRS.

A fungal ball is a non-invasive collection of fungal debris.
Recent studies indicate that anatomic variants are not major
contributors to their formation, which in the maxillary sinus

is more often related to dental interventions!'?''?3, Neo-
osteogenesis of the maxillary sinus wall is common with fungal
balls compared to normal patients and is independent of
bacterial coinfection?%. Isolated maxillary or sphenoid sinus
opacification is a marker of neoplasia in 18% and malignancy
in 7-10% of patients presenting with these radiologic findings
so clinicians should be wary of conservative management and
have a low threshold for early surgical intervention?, Little
has changed in the management of fungal balls since 2012
which remains surgical, consisting of removal via an adequate
antrostomy. However, persistent dysfunction of the sinus
cavity with mucostasis was reported to be as high as 18% and,
therefore, some authors have proposed a medial maxillectomy
for some maxillary cases!'?. Invasive fungal rhinosinusitis
(IFRS) is almost always associated with immunocompromise,
of which diabetes (50%) and haematologic malignancy (40%)
account for 90% of the immunosuppression reported‘'?”, IFRS
is defined as any state in which fungal hyphae can be seen
‘within’the mucosal tissue, demonstrating classic angio-invasion
or other infiltrative patterns? which result in thrombosis,
tissue infarction and necrosis. Although originally several
forms of invasive disease were described: granulomatous,
chronic and fulminant, they all potentially represent an
immunocompromised host reaction to the fungus“?.The
most common causative pathogens remain the Zygomycetes
(Rhizopus, Mucor, Rhizomucor) and the Aspergillus species.
Unilateral disease on radiology is typical™®'3" but loss of
contrast enhancement on MRI is more sensitive (86%) than CT
(69%) in detecting invasive fungal disease!'*?, Serum analysis via
PCR (serum or whole blood) and/or galactomannan for invasive
aspergillosis can be useful33,

There are three principles for treatment:

1. Systemic antifungals therapy should be started;

2. Patients should undergo, at least, endoscopic surgical
debridement of necrotic sinonasal tissue, which may
need to be repeated;

3. The patient’s immune suppression should be reduced
when feasible.

Allergic fungal rhinosinusitis (AFRS) is a subset of polypoid
chronic rhinosinusitis that is characterized by the presence of
eosinophilic mucin with non-invasive fungal hyphae within the
sinuses and a type | hypersensitivity to fungi. The EPOS2020
steering group discussed whether the term ‘eosinophilic fungal
rhinosinusitis’ would be a better umbrella term but it was
agreed that ‘allergic fungal rhinosinusitis’ should be retained as
the principle term due to common usage, recognising that not
all cases have evidence of an allergic reaction to fungi. AFRS
accounts for about 5-10% of CRS cases!3*.

Ideally all five of the major criteria in the original Bent-Kuhn
diagnostic criteria should be met to make the diagnosis as three
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of the five are common in most cases of CRSWNP. These major
criteria consist of the following3*:

1. Nasal polyposis;
2. Fungion staining;

3. Eosinophilic mucin without fungal invasion into sinus
tissue;

4.  Type | hypersensitivity to fungi and;

5. Characteristic radiological findings with soft tissue
differential densities on CT scanning and unilaterality or
anatomically discrete sinus involvement.

The minor criteria include bone erosion, Charcot Leyden
Crystals, unilateral disease, peripheral eosinophilia, positive
fungal culture and the absence of immunodeficiency or
diabetes?. CT shows densely packed hyperdensities in the
sinuses with expansion and erosion of the bony walls whereas
on MRI signal voids occur on both T1 and T2 sequences*.

The mainstay of treatment remains surgery as medical
treatment alone is usually ineffective. However, oral steroids
both pre- and postoperatively are of benefit*®. Nebulised
topical corticosteroids reduce recurrence!™® and allergen
immunotherapy was also helpful in atopic individuals but
studies are retrospective and underpowered. There is some
evidence that oral antifungals may reduce recurrence but do not
improve symptoms.

Fungal rhinosinusitis remains an important phenotype of CRS in
its invasive and non-invasive forms. Clinicians should have a low
threshold for seeking its diagnosis, especially in the presence of
the immunocompromised. The mainstay of treatment remains
surgical though may be combined with medical therapies in
invasive and allergic forms. See Figure 1.6.2. which includes an
integrated care pathway for AFRS although the steering group
realized that diagnosis in primary and secondary care can be
difficult.

1.8.7. Vasculitis

ANCA-associated vasculitis includes GPA, EGPA and microscopic
polyangiitis (MPA) and frequently affect the upper respiratory
tract and specifically the sinonasal region where they may be
mistaken for more common forms of chronic rhinosinusitis.
Classically GPA affects the nose, lungs and kidneys but can
present in any system and limited forms of the disease are
recognised. Two thirds of patients initially present with an
ENT-related symptom, of which the majority are rhinological.
During the course of the disease, the majority of GPA patients
experience nasal symptoms with patients experiencing crusting
(75%), discharge (70%), nasal stuffiness (65%), bleeding (59%),
reduced sense of smell (52%) and facial pain (33%)74% ), ANCA
tests have become the mainstay of diagnosis in vasculitis.

A positive c-ANCA test and proteinase-3 (PR3) will confirm

the clinical diagnosis of GPA in up to 95% of patients with
active systemic disease. An ANCA test should be considered

in any patient with suspicious clinical manifestations, in
particular nasal crusting and bleeding, especially if they feel

disproportionally unwell2,

Cocaine abuse in the form of nasal‘snorting’ can resemble the
sinonasal symptoms of GPA and can give c-ANCA and PR-3
positivity, making differentiation between the conditions
difficult"*¥. Without treatment the mean survival of systemic
GPA is five months. Modern immunosuppressive treatment
following a strategy of combined remission, induction and
maintenance has markedly improved this to a mean survival

of 21.7 years from diagnosis assisted by higher awareness

and earlier diagnosis. Nasal irrigation, topical intranasal
corticosteroid sprays or creams e.g. triamcinolone and/or a
nasal lubricant such as 25% glucose and glycerine drops, honey
ointment or an aqueous gel are usually recommended together
with regular debridement of the crusts. The possible aetiological
role of Staphylococcus aureus has led to the use of long-term
oral co-trimoxazole (trimethoprim-sulfamethoxazole) and
topical anti-staphylococcal creams in the nose. Reconstructive
surgery has a very limited role and is associated with poor
outcomes, increased scarring and adhesions so should be a last
resort. Eosinophilic granulomatosis with polyangiitis (EGPA)
(previously Churg Strauss Syndrome) is a rare form of vasculitis
characterised by adult onset asthma, severe rhinitis, nasal polyps
and other systemic manifestations as a result of widespread
eosinophilic granulomatous infiltration of tissues™¥. EGPA
should be considered in any patient with severe nasal polyposis
who is not responding to conventional therapy. Active EGPA is
characterised by marked peripheral eosinophilia (usually >1500
cells/ul or >10%) and ANCA-positivity is found in a proportion
of the patients. In most patients, disease control is achieved
with immunosuppressant therapy, usually oral prednisolone +/-
cytotoxic drugs such as pulsed cyclophosphamide, azathioprine,
mycophenolate mofetil and methotrexate dependent on

the severity of the disease at presentation. Sarcoidosis is

a chronic multi-system inflammatory disease of unknown
aetiology characterised by non-caseating granuloma. There is
no definitive test for sarcoidosis other than a positive biopsy.
Blood tests may include raised serum and urinary calcium levels,
raised alkaline phosphatase and raised serum angiotensin-
converting enzyme (SACE) but none are diagnostic (sensitivity
60%); specificity 70%). Systemic steroids remain the mainstay of
treatment in sarcoidosis, though hydroxychloroquine, steroid-
sparing cytotoxic agents such as methotrexate and TNF-alpha
antagonists such as infliximab are being used.

1.9. Patient participation, prediction, precision
medicine and implementation

1.9.1. Patient participation in CRS

Patient participation in rhinosinusitis can relate on an individual
basis to participation of the patient in the design and/or
discussion of the treatment plan, or to participation in the
follow-up after medical or surgical treatment!'*). There is limited
research on the impact of patient participation on outcomes of
treatment in CRS.

Patient involvement, moreover, is recognized as a key
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component of clinical practice guideline development with
important implications for guideline implementability4°.
Aspects of patient participation are covered for the first time

in EPOS2020 because patient involvement is essential in

the development of their future care. Patients were actively
involved in the development of EPOS2020. Recent mobile health
initiatives to educate patients on CRS, on correct medication use
and treatment options have been implemented in certain areas
in Europe with success"*”), Whilst they allow a more proactive
follow-up of patients with remote monitoring of symptoms by
physicians¥”1%® the impact of e-health on CRS outcomes still
needs to be defined and proven.

For individual patients, shared decision-making is one of the
four cardinal principles of Precision Medicine*, In order

to improve compliance, it is important to explain the aim

of ongoing usage or any maintenance treatments to both
control symptoms and reduce need for recurrent interventions.
Information on the safety of treatment and instructions for use
must be provided in all necessary languages. While physicians
are likely to understand the chronic nature of sinus disease

in many patients and the need for ongoing treatment, it is
essential to share this with the patient from the outset. The aim
of treatment is to achieve adequate control of symptoms with as
little need for intervention as possible; for many this will involve
ongoing usage of intranasal treatments and in some, repeated
need for systemic treatments or surgical interventions. Some
patients will remain inadequately controlled despite receiving
optimum current evidence-based care. Cure, with an absence
of symptoms in the setting of no ongoing medication usage,

is unusual in CRS with the exception of localized sinus disease
where there has been a curable cause, such as an odontogenic
source.

1.9.2. Primary, secondary and tertiary disease prevention in
CRS

Prevention may be considered as primary, secondary and
tertiary?. Primary prevention aims to reduce incidence of
disease by reducing exposure to risk factors or triggers. CRS

is a heterogeneous disease, where inflammation, mucociliary
dysfunction and changes in the microbial community interact
with differing influences to cause disease; the aetiology is likely
multifactorial, and opportunities to prevent targeting specific
causes will likely vary between subgroups. Occupational and
environmental factors, especially exposure to tobacco smoke,
are of increasing importance in primary prevention and the
effects of global warming should be carefully monitored.
Co-morbidities such as allergy, asthma and GORD should be
considered. Genetic and microbiological factors will likely
become of greater importance. Early diagnosis and selection
of the optimal treatment is central to secondary prevention.
Optimising medical treatment and consideration of the timing
and extent of surgery can improve outcomes. In tertiary
prevention, a careful review of ongoing treatment, technique
and compliance with medication should be undertaken.
Growth in digital healthcare and patient apps may encourage
self-management and increase compliance. There are a small
number of studies using big data sets that suggest that

endoscopic sinus surgery for CRS reduces the yearly incidence
of new asthma diagnoses. Those patients who have later
surgery may develop higher rates of asthma than those who
undergo surgery at an earlier timepoint. Finally, the prevention
of recurrent disease is important. Continued use of intranasal
corticosteroids after surgery has been shown to improve
postoperative endoscopic scores in all CRS patients and, in
those with CRSWNP, reduce risk of recurrence. Adherence

with prescribed postoperative medications dropped to only
42% at 12 months after surgery in one study, despite regular
telephone contact; strategies to improve this such as utilizing
digital technology will likely be important in future. One can
also imagine that other forms of ensuring the application of
postoperative medication, e.g. by drug eluting stents, may solve
the problem of compliance. A small number of studies have
found that ongoing occupational exposure to irritants may
increase risk of recurrence. Any factors thought to be involved
in the underlying aetiology of CRS in each individual patient
should be addressed where possible to reduce risk of recurrence.
In contrast to the large number of studies evaluating changes
in HRQOL after treatment, few studies have evaluated patient
satisfaction with outcomes of treatment, and only following
surgical interventions. Although data is limited, it appears that
pre-treatment counselling to ensure that a patient has realistic
expectations of treatment outcomes is important to avoid a
dissatisfied patient. This is in respect to improvement overall
and in those symptoms deemed to be most important to the
patient, as well as optimizing outcomes with respect to their
nasal symptoms.

1.9.3. Prediction

There are no studies evaluating the natural history of untreated
CRS although there is some evidence for the adverse effects

of delayed surgical treatment™". Notwithstanding ethical
considerations, there is clearly an urgent need for more
research in this area. Similarly, there are very few studies
predicting outcomes of medical treatment. When predicting
outcomes following sinus surgery, a number of studies have
shown that the preoperative symptom score such as SNOT-22
is the best predictor of outcome!>2 '3, Primary surgery has
better outcomes than revision. When loss of smell is a major
symptom, response in olfactory function to oral corticosteroids
(OCS) predicts the outcome of surgery. Prediction of recurrent
disease involves many factors including age, gender, ethnicity,
co-morbidities, and duration of disease. Both blood and tissue
eosinophil levels can be measured with little additional expense
and may be used to help predict risk of recurrence and need for
targeted postoperative care.

1.9.4. Precision medicine

In 2015 President Obama launched the precision medicine
initiative: “delivering the right treatment at the right time, every
time, to the right person”. The principles of precision medicine
can be implemented within existing adult treatment algorithms
for CRS"), At the time of diagnosis, prediction of success of the
initiated treatment as well as patient participation in decisions
regarding the treatment plan can be undertaken. Precision

26



EPOS 2020

medicine allows real-time clinical decision support at the point
of care with implementation of harmonized care based on
quality criteria and allows patients to be treated and monitored
more precisely and effectively to better meet their individual
needs. It brings together clinicians from many inter-related
specialities, scientists and above all patients in a collaborative
effort to provide the most efficient and effective management.

1.9.5. Implementation
The implementation of high-quality guidelines and position

papers is essential to improve clinical practice and public health.

We tried to make EPOS2020 implementable by writing a clear
and concise executive summary with extensive chapters with
all the evidence behind it. We hope that the executive summary
will be translated in all necessary languages. Furthermore, we
reached out to many key opinion leaders all over the world

to review and comment on the document and included their
suggestions in the final text. We do realize that not all advice

in EPOS2020 can be followed in all health care systems and
social circumstances. A full implementation plan will be written
separately to the EPOS2020 document in the near future.

1.10. Pharmacist perspective on rhinosinusitis
Chapter 10 gives the pharmacist’s perspective on rhinosinusitis

and offers specific advice to pharmacists on how to differentiate
and treat the various forms of ARS (common cold, post-viral
rhinosinusitis and acute bacterial rhinosinusitis) and CRS in
contradistinction to allergic rhinitis. Special emphasis has

been placed on the avoidance of antibiotics in the treatment

of rhinosinusitis and the role that the pharmacist can have in
advising patients on the correct use of nasal sprays.

1.11. Research priorities in rhinosinusitis

Chapter 11 gives an overview of research priorities. In many
areas of rhinosinusitis, evidence is still of low quality and most
subchapters in EPOS2020 originally ended with: ‘more research
is needed to provide high quality evidence' We decided,
therefore, to remove the majority of these exortations and to
collate the most urgent questions in this final chapter.

1.12 Methods used in EPOS2020

In chapter 12 the methods used in EPOS2020 are discussed.
We describe the development strategy used in EPOS2020,
which has been published before we started the work, We
did a full systematic review of the literature and used GRADE
methodology for recommendations. On a large number of
practical clinical questions with no or or very low level of
evidence we conducted a Delphi exercise.
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2. Classification, definitions and terminology

2.1. Defintions

2.1.1. Sinusitis vs. rhinosinusitis

Rhinosinusitis recognises that rhinitis and sinusitis co-exist and
that physiologically and pathophysiologically it is difficult to
make a distinction between the nose and sinuses although one
area may be more evidently affected than another. This term
was first used in the early 1990s and has been widely adopted
internationallyt.

In primary care, GPs may distinguish between rhinosinusitis
and rhinitis, in secondary care ENT surgeons may distinguish
between phenotypes of rhinosinusitis and in tertiary care, rhino-
logists may distinguish between rhinosinusitis endotypes.

In primary care, patients with symptoms of nasal obstruction,
discharge, pressure, pain, lack of barotrauma and often retained
sense of smell are likely to have rhinitis only""?. Additionally,
those who are younger (<35 years) with seasonality, distinct
allergen exacerbations and involvement of other sites (conjunc-
tiva, lung, skin) are likely to have rhinitis"'-'3.

2.1.2. Clinical definition

2.1.2.1. Adults

Rhinosinusitis = inflammation of the nose and paranasal sinuses
characterised by two or more symptoms*, one of which should
be either nasal blockage/obstruction/congestion or nasal
discharge (anterior/posterior nasal drip):

. + facial pain/pressure

+  zreduction or loss of sense of smell

and either

- endoscopic signs of:
- nasal polyps and/or
- mucopurulent discharge primarily from middle meatus
and/or
- oedema/mucosal obstruction primarily in middle meatus

and/or
« CT changes:
- mucosal changes within the ostiomeatal complex and/or
sinuses
[Minimal thickening, involving only 1 or 2 walls and not the
ostial area is unlikely to represent rhinosinusitis* %]
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[*Itis recognised that symptoms have high sensitivity, but low
specificity hence the need for objective findings.]

2.1.2.2. Children

Rhinosinusitis = inflammation of the nose and paranasal sinuses
characterised by two or more symptoms, one of which should
be either nasal blockage/obstruction/congestion or nasal
discharge (anterior/posterior nasal drip):

. +facial pain

«  tcough®®

and either
« endoscopic signs of:
- nasal polyps and/or
- mucopurulent discharge primarily from middle meatus
and/or
- oedema/mucosal obstruction primarily in middle meatus

and/or

« CT changes:
- mucosal changes within the ostiomeatal complex and/or
sinuses

2.1.3. Definition for epidemiology studies and General
Practice

For epidemiological studies and general practice, the definition
is based on symptomatology usually without ENT examination
or radiology.

2.1.3.1. Acute rhinosinusitis (ARS) in adults

Acute rhinosinusitis in adults is defined as:

sudden onset of two or more symptoms, one of which should be
either nasal blockage/obstruction/congestion or nasal discharge
(anterior/posterior nasal drip):

- +facial pain/pressure,

«  zreduction or loss of smell

for <12 weeks;

with symptom free intervals if the problem is recurrent, with
validation by telephone or interview.

2.1.3.2. Acute rhinosinusitis in children
Acute rhinosinusitis in children is defined as:
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sudden onset of two or more of the symptoms:
- nasal blockage/obstruction/congestion
or discoloured nasal discharge
« orcough (daytime and night-time)
for < 12 weeks;
with symptom free intervals if the problem is recurrent;
with validation by telephone or interview.

Questions on allergic symptoms (i.e. sneezing, watery rhinor-
rhoea, nasal itching, and itchy watery eyes) should be included.

2.1.3.3. Recurrent acute rhinosinusitis (RARS)

ARS can occur once or more than once in a defined time period.
This is usually expressed as episodes/year but with complete
resolution of symptoms between episodes.

Recurrent ARS (RARS) is defined as > 4 episodes per year with
symptom free intervals® 7,

2.1.3.3. Definition of chronic rhinosinusitis in adults

Chronic rhinosinusitis (with or without nasal polyps) in adults is
defined as:

presence of two or more symptoms, one of which should be
either nasal blockage / obstruction / congestion or nasal dischar-
ge (anterior / posterior nasal drip):

«  *facial pain/pressure;

«  xreduction or loss of smell;

for >12 weeks;

with validation by telephone or interview.

Questions on allergic symptoms (i.e. sneezing, watery rhinor-
rhoea, nasal itching, and itchy watery eyes) should be included.

2.1.3.4. Definition of chronic rhinosinusitis in children
Chronic rhinosinusitis (with or without nasal polyps) in children
is defined as:
presence of two or more symptoms one of which should be
either nasal blockage / obstruction / congestion or nasal dischar-
ge (anterior/posterior nasal drip):

+ facial pain/pressure;
«  *cough;
for =12 weeks;
with validation by telephone or interview.

2.1.4. Definition for research

For research purposes acute rhinosinusitis is defined as per the
clinical definition. Bacteriology (antral tap, middle meatal cul-
ture) and/or radiology (CT) are advised, but not obligatory.

For research purposes chronic rhinosinusitis is defined as per
the clinical definition and should be based on phenotypes and
endotypes, with and without previous surgery. It may include
sub-analysis for other co-morbidities.
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2.1.4.1. Definition of chronic rhinosinusitis when no earlier
sinus surgery has been performed

Chronic rhinosinusitis with nasal polyps: bilateral, endoscopi-
cally visualised in middle meatus.

Chronic rhinosinusitis without nasal polyps: no visible polyps in
middle meatus, if necessary following decongestant.

This definition accepts that there is a spectrum of disease in CRS
which includes polypoid change in the sinuses and/or middle
meatus but excludes those with polypoid disease presenting in
the nasal cavity to avoid overlap.

2.1.4.2. Definition of chronic rhinosinusitis when sinus sur-
gery has been performed

Once surgery has altered the anatomy of the lateral wall, the
presence of polyps is defined as bilateral pedunculated lesions
as opposed to cobblestoned mucosa >6 months after surgery
on endoscopic examination. Any mucosal disease without overt
polyps should be regarded as chronic rhinosinusitis without
nasal polyps.

2.1.4.3. Co-morbidities for sub-analysis in research

The following conditions should be considered for sub-analysis:

1. NSAID-exacerbated respiratory disease (N-ERD). Aspirin
sensitivity based on positive oral, bronchial, or nasal provo-
cation or an obvious history;

2. Asthma/ bronchial hyper-reactivity / chronic obstructive
pulmonary disease (COPD) / bronchiectasies based on
symptomes, respiratory function tests;

3. Allergy based on specific serum specificimmunoglobulin E
(IgE) or Skin Prick Test (SPT);

4. Total IgE in serum (treatment effects may be influenced by
IgE level);

5. Eosinophil levels in blood and tissue.

2.1.4.4. Exclusion from general studies

Patients with the following diseases should be excluded from
general studies, but may be the subject of a specific study de-
pending on phenotype:

1. Cystic fibrosis based on positive sweat test or DNA alleles;
2. Gross immunodeficiency (congenital or acquired);

3. Congenital mucociliary problems (e.g. primary ciliary dyski-
nesia (PCD));

Non-invasive fungal balls and invasive fungal disease;
Systemic vasculitis and granulomatous diseases;

Cocaine abuse;

N o v s

Neoplasia.

2.2. Classification of CRS

The EPOS2020 steering group have chosen to look at CRS in
terms of primary and secondary (Figures 2.2.1.and 2.2.2.) and to
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Figure 2.2.1. Classification of primary CRS (Adapted from Grayson et al>¥)

Anatomic distribution Endotype dominance Examples of phenotypes
( N
r Type 2 —> AFRS
Localized — N~ <
(unilateral) ~_ - =
™S Non-type 2 ——> | Isolated sinusitis
- L J
Primary CRS -
- eCRS
o Type 2 — CRSWNP
. _ AFRS
Diffuse
i CCAD
(bilateral) ~_ \ Y,
I Non-type2 | —__ s 2
> Non-eCRS
. J

AFRS, allergic fungal rhinosinusitis; CCAD, central compartment allergic disease; CRS, chronic rhinosinusitis; CRSWNP, chronic rhinosi-
nusitis with nasal polyps; eCRS, eosinophilic CRS; OMC, ostiomeatal complex.

Figure 2.2.2. Classification of secondary CRS (Adapted from Grayson et al"*%).

Anatomic distribution Endotype dominance Examples of phenotypes
Odontogenic
> Fungal Ball
_ | Local pathology | — Tumour
Localized ~ S
(unilateral) ( )
PCD
/' CF
- / \ J
Secondary CRS 1 ) p S
~ Mechanical
~ A GPA
. ) 7 EGPA
Diffuse — 5 | Inflammatory — \ J
(bilateral) - N
S .
N Immunity — |. Selectlve.
immunodeficiency
\§ J

CRS, chronic rhinosinusitis; PCD, primary ciliary dyskinesia.; CF, cystic fibrosis; GPA, granulomatosis with polyangiitis (Wegener’s
disease); EGPA, eosinophilic granulomatosis with polyangiitis (Churg-Strauss disease).

divide each into localized and diffuse disease based on anato- minantly eCRS and non-eCRS, determined by the histologic

mic distribution. In primary CRS, the disease is considered by quantification of the numbers of eosinophilic, i.e. number/high
endotype dominance, either type 2 or non-type 2 (see 1.5.2.2.). powered field which the EPOS panel agreed to be 10/hpf or
Clinically localized primary CRS is then subdivided into two higher.

phenotypes - allergic fungal rhinosinusitis (AFRS) or an isolated For secondary CRS, again, the division is into localized or diffuse

sinusitis. For diffuse CRS, the clinical phenotypes are predo- and then considered by four categories dependant on local pa-
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thology, mechanical, inflammatory and immunological factors.
Thence a range of clinical phenotypes are included as shown.

2.3. Duration (adults and children)

2.3.1. Acute <12 weeks with sudden onset and complete re-
solution of symptoms (<4 weeks in ICOR)“ 7 (Figure 2.3.1.)

EPOS recognises acute viral, acute post-viral and
acute bacterial rhinosinusitis.

2.3.1.1. Common cold
Acute viral rhinosinusitis: duration of symptoms <10 days

2.3.1.2. Acute post-viral
Increase in symptoms >5 days or persistent symptoms >10 days
with <12 weeks duration

2.3.1.3. Acute bacterial
Defined by at least three symptoms / signs:

. discoloured mucus;
. severe local pain;

. fever >38°C;

. raised CRP/ESR;

. ‘double’sickening.

It was noted that in many cases of acute bacterial rhinosinusitis,
the disease is unilateral®,
(See chapter 4 for extensive discussion.)

2.3.2. Prolonged acute rhinosinusitis

We recognise that in general, acute rhinosinusitis will usually
last a maximum of a few weeks. In the literature a number of dif-
ferent classifications have been proposed. In the past the term
‘subacute’ was sometimes used to fill the gap between acute
and chronic rhinosinusitis. However, the EPOS group felt that a

Figure 2.3.1. Definition of acute rhinosinusitis.

s Definition of Acute Rhinosinusitis

Increase in symptoms after 5 days, or persistent symptoms after 10 days
with less than 12 weeks duration

Common Post-Viral Acute Rhinosinusitis Signs of potential
Cold acute bacterial
Increase in symptoms after 5 days rhinosinusitis

-
'I
Atleast 3 of:

~

Symptoms

« Fever above 38°C
« Double sickening
« Unilateral disease
« Severe pain

« Raised ESR/CRP

4
1
1
v |
Vo
Vo
‘I
Z

Persistent symptoms after 10 days

s
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4
7
’
1
]
1
]
i’
’
I
] ~,
1
'
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separate term to describe patients with prolonged acute rhino-
sinusitis was not necessary because the number of patients who
have such a prolonged course is small and there are very little
data on which to offer evidence based recommendations on
how to manage these patients.

2.4. Severity of disease

2.4.1. Severity
+  Mild=VAS0-3
+  Moderate=VAS >3-7
+  Severe=VAS >7-10
Based on VAS 0-10 (not troublesome to worst thinkable trou-
blesome)™
VAS >5 affects patient QOL (validated in adult CRS only)
VAS degree of severity correlates with SNOT 222021

2.4.2, SCUAD: Severe Chronic Upper Airway Disease??
Patients whose symptoms are inadequately controlled despite
adequate (i.e. effective, safe, acceptable) pharmacologic treat-
ment based on guidelines. Includes severe uncontrolled allergic
rhinitis, nonallergic rhinitis, chronic rhinosinusitis, N-ERD or
occupational airway diseases. Defined by impaired quality of life
(Qol), social functioning, sleep, school/work performance.

2.4.3. Acute complications
Sudden onset of disease beyond local site.

2.5. Exacerbation vs. recurrence

Exacerbation: aggravation [Oxford English Dictionary (OED)] -
implies increase of a problem against background of disease®
as in acute exacerbation of chronic rhinosinusitis (AECRS) (See
also 5.1.3.) Recurrence: come back, return, repeat, occurring
again (OED), — implies a disease episode after a period without
the problem.

Also, in the literature the term ‘acute on chronic’ can be found.

The EPQOS steering group felt that the term
‘exacerbation of CRS’ was more appropriate and
also consistent with the term used in other
respiratory diseases, such as asthma.

2.6. Control and failure

2.6.1. Control: dominate, command, hold in check, regulate
(OED) (see section 2.22.)

A disease state in which the patients do not have symptoms, or
the symptoms do not adversely affect quality of life, if possible
combined with a healthy or almost healthy mucosa and only
need for local medication.
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In asthma, the Global Initiative for Asthma (GINA) guidelines
have defined the term ‘control’ as effective management of

the clinical characteristics of the disease, including symptoms,
nocturnal awakening, reliever use, limitation of activity, and
lung function, as well as future risk of adverse outcomes. Three
levels of asthma control have been established (well controlled,
partially controlled, and uncontrolled)®.

2.6.2. Failure: uncontrolled

Using a VAS of 0-10, partially or uncontrolled patients will have
symptoms of nasal blockage, discharge, facial pain/pressure, re-
duced sense of smell and sleep disturbance of >5 in addition to
nasal endoscopy findings and the need for rescue medication.

2.6.3 Difficult-to-treat rhinosinusitis

Patients who have persistent symptoms of rhinosinusitis despite
appropriate treatment (recommended medication and surgery).
Although the majority of CRS patients can obtain control, some
patients will not do so even with the maximal medical therapy
and surgery.

Patients who do not reach an acceptable level of control despite
adequate surgery, intranasal corticosteroid treatment and up

to two short courses of antibiotics or systemic corticosteroids in
the last year can be considered to have difficult-to-treat rhinosi-
nusitis.

2.7. Phenotype
An organism distinguishable from others by clinical features e.g.
N-ERD using symptoms, endoscopy + NPs, + CT.

2.8. Endotype
Features within an individual e.g. raised IgE, IL-5, eosinophilia,
periostin and based on a pathophysiological mechanism.

2.9. Comorbidities

2.9.1. Comorbidity

Comorbidity is the presence of one or more additional diseases
or disorders co-occurring with a primary disease or disorder

or any distinct additional entity that has existed or may occur
during the clinical course of a patient who has the index disease
under study. In chronic rhinosinusitis these are divided into
respiratory and other systemic conditions.

2.9.2. United airway disease

A pathological continuum due to the interaction between upper
and lower airways in allergy, asthma, infection and inflamma-
tion®.

2.10. Medical therapy
2.10.1. Maximal
The most possible, greatest.

2.10.2. Appropriate
The most suitable in the circumstances.

2.10.3. Adequate
Satisfactory or suitable in amount, just enough to produce the
desired effect.

2.10.4. Sufficient
The same as adequate.

2.10.5. Tailored
Specific or adapted for a particular condition or person (as in
precision / personalised medicine).

2.10.6. Best

Finest, greatest, top, foremost, leading, pre-eminent, premier,
prime, first, chief, principal, supreme, of the highest quality, su-
perlative, unrivalled, second to none, without equal, nonpareil,
unsurpassed, unsurpassable, peerless, matchless, unparalleled,
unbeaten, unbeatable, unexcelled, optimum, optimal, ultimate,
surpassing, incomparable, ideal, perfect (OED).

2.10.7. Optimal
As for‘best’!

Of these terms, ‘appropriate medical therapy’is
the preferred option of the EPO2020
steering group.

2.11. Surgical therapy

2.11.1. Polypectomy
Removal of polyps from the nose or post-surgical cavity without
altering the bone anatomy.

2.11.2. Minimal
Least tissue removal compatible with clinical improvement,
conservation of mucosa.

2.11.3. Full as in ‘Full FESS’

Complete sinus opening including anterior and posterior
ethmoidectomy, middle meatal antrostomies (likely large),
sphenoidotomy and frontal opening (e.g. Draf lla ).

2.11.4. Extended

Used in same context as ‘full’ (e.g. Draf lll) but could also include
extension beyond confines of sinuses i.e. skull base, orbit, pte-
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rygopalatine and infratemporal fossa.

2.11.5. Radical
Also used in same context as ‘full’ but could include significant
removal of inflamed /dysfunctional mucosa’

2.11.6. Functional
Implies restitution of physiology and is usually, though not
exclusively, applied to endoscopic sinus surgery. It should fulfil
the following criteria:
- Creates a sinus cavity that incorporates the natural ostium;
- Allows adequate sinus ventilation;
- Facilitates mucociliary clearance;
- Facilitates instillation of topical therapies.

2.12. Precision medicine vs. personalised medi-
cine

2.12.1. Precision medicine

Medical care designed to optimize efficiency or therapeutic be-
nefit for particular groups of patients, especially by using gene-
tic or molecular profiling by tailoring therapy to the individual.

2.12.2. Personalised medicine
A type of medical care in which treatment is customized for an
individual patient.

2.13. Burden of rhinosinusitis

2.13.1. Quality of life
The standard of health, comfort, and happiness experienced by
an individual or group.

2.13.2. Outcomes
Results — subjective / objective; patient / provider; generic /
disease-specific.

2.13.3. Cost
Direct and Indirect (costs that are directly or not directly accoun-
table to the treatment itself (can be fixed or variable)).

2.14. Age

2.14.1. Child
A young human being below the age of puberty or below the
legal age of majority i.e. a minor.

2.14.2. Paediatric

Medical care of infants, children and adolescents. Maximum age
varies e.g. up to 21 years in USA.
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2.14.3. Adult

A legal adult is a person who has attained the age of majority
and is therefore regarded as independent, self-sufficient, and
responsible, e.g. >18 years in UK.

2.15. Integrated care pathways

An integrated care pathway (ICP) is a multidisciplinary outline of
anticipated care, placed in an appropriate timeframe, to help a
patient with a specific condition or set of symptoms move pro-
gressively through a clinical experience to positive outcomes.

2.16. Recalcitrant vs. refractory to treatment

2.16.1 Recalcitrant
Difficult to manage or operate; not responsive to treatment.

2.16.2. Refractory

Resistant to cure.

According to the OED, recalcitrant and refractory are synony-
mous.

The EPOS steering group prefers ‘recalcitrant.
2.17. Nasal douche / lavage / irrigation / rinsing

2.17.1. Douche
A stream of water applied for cleansing purposes.

2.17.2. Lavage
The therapeutic washing out of an organ.

2.17.3. Irrigation
Washing out or flushing a wound or body opening with a stream

of water.

2.17.4. Rinsing
To cleanse by washing with fluid.

The EPO2020 steering group prefers ‘irrigation’
or rinsing:

2.18. Immunomodulation and immunotherapy

2.18.1. Immunomodulation

Immunomodulation encompasses all therapeutic interventions
aimed at modifying the immune response and is the preferred
over-riding term by the EPO2020 steering group. In the treatment
of rhinosinusitis, it encompasses the use of biological agents
and macrolides.
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2.18.2 Immunotherapy

Treatment to stimulate or restore the ability of the immune sys-
tem to fight infection and disease OR treatment or prevention of
disease (such as an autoimmune disorder, allergy, or cancer) that
involves the stimulation, enhancement, suppression, or desen-
sitization of the immune system. Generally, this term is used in
relation to the treatment of allergy.

2.18.3. Biological therapy
A type of treatment that uses substances made from living orga-
nisms to treat disease.

2.19. Allergy

2.19.1. Allergy

A damaging immune response by the body to a substance,
especially a particular food, pollen, fur, or dust, to which it has
become hypersensitive.

2.19.2. Allergic rhinitis

A symptomatic IgE-driven inflammation of the nasal mucosa®.
An IgE-mediated inflammatory nasal condition resulting from
allergen introduction in a sensitized individual®.

2.19.3. Entopy or local allergic rhinitis (LAR)

A phenotype of allergic rhinitis characterised by a localised nasal
allergic response in patients with negative skin prick testing to
inhalant allergens and non-detectable serum specific IgE antibo-
dies. Diagnosis is based on a positive response to nasal allergen
provocation'?30,

2.19.4. Atopy

Atopy refers to the genetic tendency to develop allergic
diseases such as allergic rhinitis, asthma and atopic dermatitis
(eczema). Atopy is typically associated with heightened immune
responses to common allergens, especially inhaled allergens
and food allergens®.

A genetic disposition to develop an allergic reaction (as allergic
rhinitis, asthma, or atopic dermatitis) and produce elevated
levels of IgE upon exposure to an environmental antigen and
especially one inhaled or ingested.

An inherited predisposition to produce IgE antibody®”.

2.19.5. Atopic march
The progression from atopic dermatitis in infants and children to
allergic rhinitis and/or asthma®".

2.20. Duration of antibiotic courses

2.20.1. Short-term
Applied to anything from 2-3-5-7-10-14 days in the literature.

2.20.2. Long-term
>2 weeks i.e. 4, 6,8, 10, 12, etc. up to years.

The EPO2020 steering group agreed that four
weeks or less would be ‘short-term; accepting that
in general practice the duration is usually <10
days, and >4 weeks would be regarded as
‘long-term:.

They also acknowledged that the aim of short-
term treatment was different from long-term.
Short-term courses are generally given for acute
bacterial infection whereas long term courses are
given for theirimmunomodulatory properties.

2.21. Other definitions

2.21.1. Eosinophilic fungal rhinosinusitis vs. ‘allergic’ fungal
rhinosinusitis

The EPO2020 steering group discussed this umbrella term for
fungal rhinosinusitis but it was agreed that ‘allergic’ fungal
rhinosinusitis should be retained as the principle term due to
common usage, recognising that not all cases have evidence

of an allergic reaction to fungi e.g. a positive skin prick and/or
specific IgE.

It was agreed that ‘allergic’ fungal rhinosinusitis
should be retained as the principle term due to
common usage.

2.21.2. Eosinophilic rhinosinusitis (eCRS)

Requires quantification of the numbers of eosinophils, i.e. num-
ber / high powered field which varies in the literature [8-12/hpf
(400)()] (32, 33).

The EPO2020 steering group prefers 10/hpf.

2.21.3. Central compartment disease

A variant of CRS with polypoid changes of the entire central
sinonasal compartment (i.e. the middle and superior turbinates,
and the posterosuperior nasal septum), while the lateral sinus
mucosa remains relatively normal, likely due to allergy®*.

2.22. Concept of Control of CRS

2.22.1. Introduction

The primary goal of any treatment, especially in chronic disea-
ses, is to achieve and maintain clinical control, which can be
defined as a disease state in which the patient does not have
symptoms, or the symptoms are not impacting quality of life
(QoL)®?.
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Figure 2.22.1. Assessment of current clinical control of CRS.
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A number of tools are currently being used in daily clinical
practice and research context, to evaluate different aspects of
disease control in chronic rhinosinusitis (CRS). These include QoL
and symptom severity questionnaires, but also more objective
measurements such as endoscopic scoring systems.

However, the concept of control of disease is relatively new in
the field of chronic rhinosinusitis (CRS). The European Position
Paper on Rhinosinusitis (EPOS) 2012 incorporated criteria for
the assessment of CRS control, to address the lack of unifor-
mity in the application and interpretation of existing tools in
the context of disease control (Figure 2.22.1). Such staging
systems can be useful in clinical practice to evaluate burden of
disease, to guide management and to assess quality of care,
especially since there is still a significant group of patients with
CRS who remain uncontrolled despite receiving a combination
of adequate medical treatment and endoscopic sinus surgery
(ESS) following evidence-based guidelines®>39. A variety of
factors can be associated with inadequate disease control and
it is important to first define this group of patients in order to
identify and address these contributing factors and to optimize
CRS management®¢,

Furthermore, the concept of control can be used in a research
context to better characterize patient populations or as an out-
come measurement for preventive or therapeutic interventions.
The primary goal of any treatment, especially in chronic disea-
ses, is to achieve and maintain clinical control, which can be
defined as a disease state in which the patient does not have
symptoms, or the symptoms are not impacting quality of life.
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The EPOS expert committee proposed to combine the severity
of patients’ symptoms, aspect of nasal mucosa and medical
intake as parameters of control. The proposed CRS control test
takes into account the presence and severity of the four major
sinonasal symptoms, sleep disturbance and/or fatigue, nasal
endoscopic evaluation and need for oral medication. Based on
the presence of none, one or more items from this list, patients
are divided into those with controlled, partly controlled and
uncontrolled rhinosinusitis.

2.22.2.Validation of the EPOS 2012 criteria for disease
control

Since the criteria for CRS control proposed by the EPOS expert
panel in 2012 are largely based on opinion rather than data-
driven, further validation was required.

A systematic literature search on control in CRS produced three
papers summarized in Table 2.22.1.

In a study of van der Veen et al. 19.5% of patients (n=389) met
the criteria of well controlled CRS when being evaluated 3-5
years after ESS, whereas 36.8% had partly controlled and 43.7%
had uncontrolled CRS®”. Very stable results were recorded in
the smaller (n=47), prospective 12 year follow-up study by Calus
et al., where 40% of patients was uncontrolled 6 years after
ESS, 44% was partially controlled and only 16% was control-
led®®, Although the percentage of uncontrolled patients after
surgery was similar in both studies, it was surprisingly high as
the perception of success of FESS is currently estimated higher
with reported success rates of up to 80%". It is important to
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Table 2.22.1. Overview of clinical studies that used the EPOS control criteria (March 2012 - June 2019).

Study Objectives Methods

Snidvongs,
201440

To develop a chronic rhinosinusitis (CRS)
disease control staging system that predicts
patient and physician opinion. This involved
exploring the predictive capacity of the
proposed EPOS-2012 staging system and
other potential scoring systems based on
patient symptoms and objective criteria.

clinic.

Design: Prospective study
Population: Adult CRS patients undergoing ESS were recruited from a tertiary referral

Method: Patients (n = 106) returned at 6 months and 12 months after ESS.

Symptoms, endoscopy score, and systemic medication used were collected at each
visit along with physician’s and patient’s report of their condition as either "controlled,
"partly controlled," or "uncontrolled". Ordinal regression was used for modelling a sta-

ging system. The EPOS criteria and various combinations were assessed. Kappa agree-
ments between the staging systems and patient/physician reports were analysed.

To study the degree of CRS control using
novel EPOS control criteria at 3-5 years
after a functional endoscopic sinus
surgery (FESS) and correlate these data to
symptoms scores (VAS & SNOT-22).

To study the influence of performing nasal
endoscopy on defining patients’ level of
control based on EPOS criteria.

van der
Veen,
201767

Design: Cross-sectional study

Population: Adult CRS patients who had undergone bilateral FESS for chronic inflam-
matory sinonasal disease 3-5 years prior to the study were included.

Method: Patients received a postal questionnaire asking for control items according
to EPOS control criteria, visual analogue scale (VAS) scores for total and individual
sinonasal symptoms, sinonasal outcome test (SNOT)-22 and Short Form (SF)-36
questionnaires.

389 of the 560 patients included in the study returned a filled questionnaire (69,0%

response rate). Among patients who responded, 81 (20.8%) accepted the invitation
for a voluntary outpatient visit where nasal endoscopy was performed.

Calus,
20’| 9(38)

To monitor recurrence and revision surgery
over 12 years after endoscopic sinus sur-
gery in CRSWNP patients.

To validate EPOS 2012 control criteria

vely.

Design: Prospective study, however EPOS control criteria were evaluated retrospecti-

Population: Adult patients (n = 47) with CRSWNP, undergoing primary or revision
extended endoscopic sinus surgery, were followed.

Method: Clinical symptoms, total nasal endoscopic polyp score and inflammatory
markers in tissue, nasal secretions and serum were evaluated before, 6 years and 12
years after surgery.

note that patients included in the studies by van der Veen et

al. and Calus et al. had been treated in a tertiary referral centre
for rhinologic diseases, causing a bias towards the more severe
spectrum of disease. Also, the success rate in other studies was
defined as symptomatic improvement after FESS and belon-
ging to the uncontrolled group does of course not exclude a
beneficial effect of surgery. This is also shown in the study of
van der Veen et al., where 10 out of 21 patients (47.6%) who
were telephoned and asked how they perceived CRS control
after FESS, regarded themselves as having controlled CRS. When
EPOS criteria were applied on these patients, only four of them
(19.1%) met the criteria of being controlled®”. Calus et al. also
focused on how patients appraised their condition. Twelve years
after FESS, 97.4% of patients reported general therapeutic relief
(21.1% reported a complete, 36.8% a marked, 26.3% a moderate
and 13.2% a slight relief over time)®®. Regarding the distribution
of patients over the 3 EPOS categories of control, a significant
change towards more control was found 6 (p = 0.001) and 12
years (p < 0.001) after surgery, when compared to the distribu-
tion prior to FESS®®. Due to its cross-sectional design, improve-
ment of disease control could not be evaluated by van der Veen
et al., since there were no data available from before surgery.
They did see a significant higher proportion of women compa-
red to men in the uncontrolled group. Patients that had revision
FESS were less frequently controlled compared to the ones

that had primary FESS, suggesting that they might form a more

difficult-to-treat group of patients. Aspirin intolerance was also
associated with lower percentages of CRS control after FESSE?.
A first comparison was performed between EPOS assessment of
CRS control with both VAS global symptom scores and SNOT-
22 scores®”). The average VAS total nasal symptom scores of
controlled, partly and uncontrolled groups were 0.8, 2.7 and

5.7 respectively. The average SNOT-22 scores were 9.7, 22.2 and
44.8, respectively®.

Van der Veen et al. also evaluated the added value of nasal
endoscopy for defining disease control in CRS patients. In 95.1%
of the cases, performing a nasal endoscopy did not cause a shift
in the control category that was defined by just the presence of
symptoms and use of systemic medication®”. Although nasal
endoscopy is described as optional (‘if available’) in the EPOS
control criteria, this might have been a barrier to apply them in
some study protocols, as this was also explicitly mentioned by
the authors of one of the studies reviewed“?. This is especially
the case in large-scale studies and/or studies involving non-ENT
practitioners.

Snidvongs et al. conducted a prospective trial in which 106
patients undergoing ESS were evaluated at 6 and 12 months
after surgery to investigate if the EPOS 2012 CRS control staging
system, or any modification of this system, correlates with both
patient and physician reports of disease". They selected a mo-
dified staging system using Nasal Obstruction, Systemic medica-
tion and Endoscopic inflammation (‘NOSE’) based on predictive
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strength. More specifically, they evaluated which symptoms
were, as a single factor, associated with patient’s report (nasal
obstruction p = 0.02) and which nasal endoscopy features were,
as a single factor, associated with physician’s report of disease
progression (endoscopic mucosal inflammation p < 0.001 and
thick and/or purulent discharge p = 0.01). Unfortunately, data
concerning the use of EPOS control criteria is rather limited and
no comparison can be made with results from the other studies,
e.g. on patients’ distribution in the different EPOS control cate-
gories before and (six and 12 months) after surgery.

After analysis of kappa agreements between the staging
systems and the patient’s and physician’s reports, they arrived
to the conclusion that both the EPOS and the NOSE criteria

for control had significant agreement with these reports. They
propose the NOSE system, as a modified version of the EPOS
criteria, since it has fewer criteria (i.e. fewer symptoms) to assess
and they found better agreement with physician and patient
rated control in their study. It is not entirely clear from the article
how the criteria used in these patients’and physicians’ reports of
disease control were established. This is an important considera-
tion to make, since they largely determine the primary outcome
of this study, namely the kappa agreement between these
reports and the different investigated disease control staging
systems.

Two other studies mentioned the EPOS control criteria but did
not use them in real-life studies with CRS patients and are for
that reason not listed in Table 2.22.1.

The first was an article published by Hellings et al. in 201369,
They reviewed the state of the art on control of both allergic
rhinitis and CRS, emphasizing the importance of this concept to
define those patients with poorly controlled disease. They pro-
pose a treatment algorithm for CRS in relation to the categories
of control provided in EPOS 2012, with proposed treatments
based on the EPOS 2012 treatment algorithms. Secondly, they
describe the wide variety of factors that can contribute to a lack
of control and divide them into four categories: disease-related
factors, diagnosis-related factors, treatment-related factors and
patient-related factors.

Another article published by Doulaptsi et al. in 2018 correlates
VAS and SNOT-22 scores in 180 CRS patients“?. They mention
the EPOS 2012 criteria for CRS control, but decided that applying
them was not feasible in their postal questionnaire survey. In-
stead they used VAS total nasal symptom score to assess disease
control, using the following cut-off points: well controlled (VAS
< 2), partly controlled (VAS >2 and <5), uncontrolled (VAS > 5).
These cut-off values were based on the study of van der Veen et
al. and have also recently been used in a mobile app for patients
with CRS, developed by the European Forum for Research and
Education in Allergy and Airway diseases (EUFOREA)®7-42,
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2.22.3. Alternative tools for (indirect) assessment of CRS
control

All clinicians involved in the treatment of CRS aim to achieve cli-
nical control in their patients. Nevertheless, the methods used to
assess CRS control in daily practice are still very heterogeneous
and the idea of controlled disease can differ between physicians.
Uniformity in the routine application and interpretation of

the existing tools for assessment of CRS control is lacking as a
consensus on assessment criteria has not yet been reached. This
is in contrast to asthma control assessment criteria in the GINA
(Global Initiative for Asthma) guidelines, which are widely accep-
ted and are recommended as good clinical practice®.

Apart from the CRS control criteria proposed by the EPOS

2012, numerous other tools for assessing (elements of) control,
disease severity and/or Quality of Life are already being used in
clinical practice and research. In 2017, a Core Outcome Set for
four key domains of CRS was selected by the CHROME-study.

For the domain ‘control of disease’they proposed three measu-
rement tools: need for systemic medication (steroid or antibio-
tic), progression to surgery and the Lund-Kennedy endoscopic
score,

The SNOT-22 and VAS for total as well as individual sinonasal
symptoms are both validated tools that are widely known
among clinicians and researchers in the field of CRS and used for
assessing Quality of Life and symptom severity respectively“>

9, More recently, in this age of big data and precision medicine,
mobile health technology has been emerging and mobile ap-
plications are being developed for numerous diseases, including
CRS“2, Sedaghat et al. investigated chronic rhinosinusitis control
from the patient and physician perspectives in 209 patients.
Participants were asked to rate their global level of CRS control

nu,

as“not at all,“a little,"somewhat,”“very,” and “completely”“”. This
5 scale control scores by patients and physicians were compa-
red to the SNOT-22“® and also reported the number of sinus
infections, CRS-related antibiotic courses taken, CRS-related oral
corticosteroid courses taken, and missed days of work or school
due to CRS, all in the last 3 months. While both patients and
physicians rely on the burden of CRS symptomatology, patients
consider primarily nasal symptoms while physicians include
nasal and extra-nasal symptoms of CRS in determining CRS
control. Physicians also independently consider CRS-related an-
tibiotic use, as a reflection of acute bacterial CRS exacerbations,
and CRS-related oral corticosteroid use in the determination of
global CRS control.

2.22.3.1.SNOT-22

The SNOT-22 questionnaire is a 22-item, disease-specific, health-
related questionnaire assessing quality of life in CRS patients,
that has been validated in multiple languages (see 5.3.4.2).

Van der Veen et al. showed significant differences in SNOT-22
scores between the three stages of control based on the EPOS
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control criteria®”. More prospective studies comparing these dif-
ferent scoring systems are needed to validate these results.
Considering its ability to predict CRS control status, it is impor-
tant to note that some variables of SNOT-22, e.g. ear symptoms
and emotional disorders, are not disease-specific.

2.22.3.2.VAS

The VAS is widely used by rhinologists both in research and in
daily practice. Patients quantify the severity of their symptoms
on a 10-cm scale, with 0 meaning total absence of symptom(s)
and 10 being the worst thinkable severity “ (see 5.3.4.2).

VAS for total nasal symptoms is already being used in clinical
practice, based on the EPOS guidelines, to classify CRS into mild,
moderate and severe disease” and has also been incorporated
and validated in several mHealth apps® 9,

Van der Veen et al. compared VAS scores to the EPOS control cri-
teria and the three categories of CRS control showed significant
differences in mean total and individual VAS scores, as was also
the case with the SNOT-22 scores®”. Another interesting finding
in this study, was that only uncontrolled patients had VAS scores
higher than 5. The mean VAS score for total nasal symptoms in
this uncontrolled group was 5.5, which is relatively low when
comparing to the cut-off values used to classify CRS severity©®.
Based on these findings, Doulaptsi et al. created new cut-off
points for VAS TNSS to define the level of disease control: well
controlled (VAS < 2), partly controlled (VAS >2 and < 5), uncon-
trolled (VAS > 5) . Using these cut-off points, 10% of patients
were classified as well controlled, 28.3% as partly controlled, and
61.7% as uncontrolled“?,

Recently, these same cut-off points have also been used in the
mySinusitisCoach app to assess CRS control“?. Taking into ac-
count its ease of use and its applicability in mHealth tools, the
role of VAS in assessment of disease severity, monitoring disease
and maybe also assessment of disease control might become
even more prominent in coming years.

However, regarding its use in assessment of CRS control, it

is important to consider that these VAS scores are patient-
reported outcomes, lacking any form of objective support such
as medication use or nasal endoscopic evaluation. Also, VAS
scores for individual symptoms might not all be equally useful
in predicting disease control, as e.g. rhinorrhea, facial pain or
hyposmia may also be caused by numerous other conditions.

2.22.3.3. Other questionnaires

Over the course of years, many other questionnaires have been
used to evaluate CRS symptoms and/or their impact on QoL
and general health status (see 5.3.4.2) These include the Sinus
Control Test (SCT) the 31-Item Rhinosinusitis Outcome Measure
(RSOM-31), the 20-Item Sino-Nasal Outcome Test (SNOT-20),
the Sinonasal questionnaire (SNAQ-11) and the Rhinosinusitis
Disability Index (RSDI)15.

In addition, the 36-item Short Form (SF-36), the 12-item Short
Form (SF-12) and the EuroQol-5Dimension-5Level (EQ-5D-5L)
are health questionnaires that are designed to assess general,
health-related QoL and to be applied to all health conditions.
The SF-36 was also included in the study of van der Veen et al.
and, as was the case for VAS and SNOT-22 scores, SF-36 scores
were significantly different when comparing the 3 categories of
CRS control based on EPOS criteria®”.

2.22.4. Recommendations and future needs

Based on the results of van der Veen et al., showing a mean

VAS of 5.5 for total nasal symptoms, the EPOS2020 steering
group think that the current EPOS2012 control criteria might
overestimate the number of patients being uncontrolled. For
research purposes we therefore recommend using a VAS scale
for all symptoms: “not bothersome” can be substituted by 'VAS

< 5, and present/impaired’ by ‘VAS > 5. This is in keeping with
the VAS score of 5 or more that has already been proposed to
evaluate symptom control in allergic rhinitis®".

The fact that only one feature has to be present for a patient to
be classified as partly controlled, is something else that we think
should be reconsidered. This is especially important since sleep
disturbance and/or fatigue and also, but to lesser extent, rhinor-
rhoea, facial pain, loss of smell and even nasal obstruction can
all possibly be attributed to other medical conditions. Based on
the results of van der Veen et al., we have changed the criteria so
that these symptoms must be related to CRS ©”. For example, a
typical migraine headache should not be taken into account.
Generally, there is a need for additional, large-scale studies, pre-
ferably with long follow up to confirm the high percentage of
uncontrolled patients after surgery as shown by Calus et al. and
van der Veen et al. and to further evaluate the responsiveness of
the EPOS criteria to treatment®”-38),

These studies will help to explore differences in disease control
(based on EPOS criteria) between men and women, patients
undergoing primary or revision FESS, and between different
phenotypes e.g. with or without nasal polyps, AR, asthma, AERD,
and endotypes based on inflammatory patterns. Such data

will likely prove to be valuable in predicting patients at risk of
having uncontrolled disease.

2.22.5. Conclusion

Since the third EPOS update was published in 2012, only a few
studies have applied the proposed criteria for assessment of cur-
rent disease control and the results of these studies still require
further psychometric validation (including internal consistency,
responsiveness and known group differences).

Given the importance of the concept of disease control, from a
clinical as well as from a research perspective, there still remains
a need for a gold standard to assess disease control in CRS.
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The results of previous studies and the recommendations for fu-
ture research described in this document can hopefully facilitate

EPOS 2020

this process of validation in the coming years, together with the
arrival of mHealth technologies.

< The criteria have been revised in EPOS2020 for defining controlled, partly controlled and uncontrolled CRS.

. Since the third EPOS update was published in 2012, only a few studies have applied the proposed criteria for assess-

ment of current disease control and the results of these studies still require further psychometric validation (including

internal consistency, responsiveness and known group differences).

- Given the importance of the concept of disease control, from a clinical as well as from a research perspective, there still

remains a need for a gold standard to assess disease control in CRS.

- The results of previous studies and the recommendations for future research can hopefully facilitate validation in future

years, together with the arrival of mHealth technologies.
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3. Burden of acute and chronic rhinosinusitis

3.1. Quality of life (QOL)

3.1.1.The burden of ARS

Few studies have measured the impact of ARS on quality of life,
in contrast to the myriad of studies reporting on both direct and
indirect costs. This may reflect the short-lived duration of illness,
with patients usually returning to their pre-morbid health status.
Of studies that do report on symptoms, many fail to differentiate
between ARS and ABRS.

In a prospective study of 150 adult patients with ARS, 88%
patients reported pain and discomfort, and 43% had difficulties
performing normal daily activities at the onset of an episode

of ARS, measured using the Eq-5D". By day 15 only 31.5%
reported pain or discomfort and all but 1.4% had fully returned
to normal daily activities. A study of 1585 adults diagnosed
with acute rhinosinusitis, found the most common presenting
symptoms were moderate-to-severe nasal obstruction (80.4%),
facial pain (74.5%), rhinorrhoea (70.4%), and headache (63.6%)
@, Symptoms were indicated as having a moderate to very
significant effect on activities of daily living (71.6% of patients),
leisure (63.1%), and professional/school activities (59.2%). In
contrast, in children, cough is the most prevalent symptom in
both presumed URTIs and ARS®.

A prospective study of 2610 patients diagnosed with ARS accor-
ding to the EPOS 2012 criteria separated patients into viral ARS
(36%) and post-viral ARS (63%). Assessment of the severity of
symptoms using a VAS found that 2% reported mild symptoms
at baseline, 51% moderate symptoms and 44% reported
symptoms to be severe. There was no significant difference in
the frequency of nasal obstruction (98 vs. 97%), rhinorrhoea (95
vs 94%) facial pain and pressure (76 vs. 77%) or loss of smell (59
vs. 63%) comparing viral and post-viral groups. Disease severity
measured using a VAS did not differ at baseline between groups
(6.98 for viral vs. 7.13 for post viral ARS). Disease specific QOL
measured with the SNOT-16 found statistically higher baseline
scores in the post-viral group (38.7 vs. 36.0 in the viral ARS
group), however, this difference is not clinically significant,

A comparative study performed using the SF-36 found that pa-
tients with acute rhinosinusitis (which was not clearly defined)
reported impaired quality of life compared with a control popu-
lation, but were not as severely affected as patients with chronic
rhinosinusitis®.
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There are two validated disease-specific quality of life instru-
ments for use in ARS. The Measurement of Acute Rhinosinusitis
Instrument (MARS) demonstrates significantly higher scores

in patients with ARS than healthy controls. The SNOT-16, a
derivative of the RSOM-31 instrument originally developed and
validated in a chronic rhinosinusitis cohort, has also been valida-
ted for use in ARS®.

3.1.2. The burden of CRS

CRS is associated with a wide range of symptoms, across sino-
nasal, aural, sleep and general domains. The ‘cardinal’ symptoms
are considered to be nasal obstruction or congestion, nasal
discharge (which can be anterior or posterior), alteration in
sense of smell and facial pain and pressure.

Population studies show that symptoms of nasal obstruction
and discharge are common. In a survey of unselected patients
in primary care (Figure 3.1.1.)%, 11.9% of adults sampled fulfilled
the EPOS criteria for rhinosinusitis. With repeated review at six
months, symptoms were persistent in 4.7% of the cohort®, sug-
gesting the presence of CRS.

Using EPOS criteria to identify CRS in responses from a ran-
dom sample of the general population, thereby preferentially
selecting those with nasal obstruction and /or discharge shows
a high prevalence of cardinal symptoms but provides only
limited insight into the severity of patients with CRS successfully
managed in a primary care setting®, as selection bias will likely
identify more severe patients in secondary care.

The majority of studies evaluating the prevalence and severity
of symptoms analyse responses in patients referred to secon-
dary care, or those undergoing sinus surgery, therefore selecting
those with symptoms more resistant to treatment in primary
care. Surveys of patients seen in ENT outpatient clinics"® and
those electing sinus surgery!"” show that the cardinal symptoms
are reported as the most severe and prevalent. Nasal obstruc-
tion and alteration in sense of smell and taste are both the most
severe and prevalent symptoms in CRSWNP, while in CRSsNP,
facial pain and nasal discharge are reported as equally severe as
altered smell and taste, with nasal obstruction again being the
most severe (Figures 3.1.1. and 3.1.2.). Fatigue and waking up
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Figure 3.1.1. Prevalence of cardinal symptoms of CRS in unselected patients in primary care, and CRS patients in the general population, in an outpa-

tient setting and those undergoing surgery.
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tired are also highly prevalent and bothersome. When a group
of CRS patients (not differentiated by polyp status) were asked
what symptoms they felt were the most important to experience
improvement in after surgery, nasal obstruction was rated as
"extremely" or "very" important by 93% of patients, followed by
smell/taste, thick nasal discharge, need to blow nose, postnasal
discharge, and sleep symptoms (range 61-72%)"2.

In patients presenting to ENT clinics, the presence of cardinal
symptoms has a positive predictive value of 39.9, with high
sensitivity but low specificity"® for a diagnosis of CRS. Similarly,
when patients undergoing CT imaging for non-sinogenic condi-
tions were surveyed, 50% of those who reported CRS symptoms
were found to have normal CT scans (Lund-Mackay =0)!"%.
Asymptomatic changes are commonplace on CT imaging®®.
Individual symptoms cannot be used to reliably differentiate
between CRS and other conditions, although the presence of
hyposmia is predictive of CRS(15), while facial pain is negatively
predictive®.

The overall severity rating of symptoms is obviously highly
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dependent upon the population being studied. When asked
how bothersome their symptoms were overall, the CRS patients
identified in the general population study reported mean scores
of 8.2 and 7.8 for CRSWNP and CRSsNP respectively, on a VAS
scale of range 0-10. Patients in secondary care awaiting surgery
report mean symptom severity scores in the moderate to severe
range, with a mean SNOT-22 score of 42.0"”, compared with

a control group where a mean score of 9.3 was reported. The
median score of 7.0 was proposed as a threshold for normal
scores!'®; CRSsNP patients had higher pre-operative baseline
scores (44.2) compared with CRSWNP (41.0).

CRS has been shown to impact on patients’ health related qua-
lity of life. Significant differences are found in all domains of the
SF-36 compared with healthy controls". In a landmark paper,
Gliklich and Metson first demonstrated the impact of CRS on
global quality of life, finding that CRS had a greater impact on
social functioning than angina or chronic heart failure®®. More
recently, they have shown that health utility values, measured
using the EQ-5D, were lower than the general population, and
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Figure 3.1.2. Severity of cardinal symptoms of CRS in patient cohorts seeking outpatient care and undergoing surgery.
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comparable to other chronic diseases such as asthma®". This is
further discussed in the section on PROMS (see section 5.3.1.4.).
Symptom severity has been shown to be influenced by gender,
with females reporting greater symptom severity and impact on
their quality of life, when measured with disease specific instru-
ments or with global measures, such as the SF-36 or Eq-5D%2",
Co-morbid depressive illness is associated with worse CRS-speci-
fic quality of life??. Symptom severity may be in part determined
by severity of disease but is further modified by intrinsic patient
features (gender, ethnicity, religious and cultural beliefs), co-
existing illnesses and extrinsic features such as socio-economic
factors, and support systems. This likely explains the mismatch
commonly found between objective and patient rated disease
severity scales, such as has been found with radiological staging
and symptom scores®.

3.2. Costs of rhinosinusitis
Research concerning the socioeconomic impact of rhinosinusitis
is a nascent field. In particular, CRSw/sNP is a common condi-
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tion with long-term ramifications with regard to both medical
and surgical treatments, associated total cost, as well as the
impact of disease on patient productivity and quality-adjusted
life years®%. Total costs are often divided between direct and
indirect costs where direct costs primarily refer to traditional
healthcare costs such as physician visits, prescription medical
therapy and surgery while indirect costs refer primarily to lost
productivity in those suffering rhinosinusitis®?. Conservative
estimates suggest that for CRS, total costs are in excess of $30
billion per year in the USA with $20 billion accounted for in
indirect costs?.

3.2.1. Direct costs

3.2.1.1. Direct costs of chronic rhinosinusitis

In 2009, Bhattacharyya published an assessment of the eco-
nomic disease burden of rhinosinusitis?”. Data were extracted
from the National Health Interview Survey over a 10-year period
of 1997-2006 in the USA. One-year disease prevalence showed
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that one quarter (23%) of patients with CRS visited an emergen-
cy department, one third (34%) saw a medical specialist, more
than half (56%) spent $500 or more per year on health care.
Health care spending was significantly greater in rhinosinusitis
than that of other diseases such as peptic ulcer disease, acute
asthma, and hay fever. In Europe two studies reported on direct
costs of CRS, Wahid et al. reported £2974 on costs for primary
and secondary care extrapolated for a year period compared to
£555 in the control group and £304 versus £51 out-of-pocket ex-
penditure ¥, Lourijsen et al. found yearly direct costs of €1501
per year in a group of patients with CRSWNP?,

Health care spending was significantly greater in
rhinosinusitis than in other diseases such as peptic
ulcer disease, acute asthma, and hay fever.

Direct costs of CRS, over and above inflation, appear to be incre-
asing in the USA where most estimates originate. In 1999, Ray et
al. estimated the total direct cost in the USA at nearly $6 billion
per year®®. In 2011, Bhattacharyya estimated direct costs to be
$8.6 billion®". In 2017, Rudmik established that the overall direct
costs of CRS had increased to between $10 and $13 billion®9).

In the USA, the direct costs for the management
of CRS have risen in recent years and are now
between $10 and $13 billion per year, or 52609 per
patient per yeatr.

While total direct costs are important, in 2002, Murphy et al. exa-
mined the direct costs of an individual patient with CRS in the
USA per year®?, These patients accounted for 43% more outpa-
tient and 25% more urgent care visits than patients without CRS.
Patients with CRS filed 43% more prescriptions but had fewer
inpatient hospital stays. The direct cost of treating an individual
patient with CRS was $2,609 per year, 6% more than the average
adult. In Europe, a study executed by van Agthoven established
that the direct costs of a patient treated in a university hospital
for severe chronic rhinosinusitis were €1861/year®.

The impact of nasal polyps on direct costs has also been a
subject of interest. In Sweden, Berggren evaluated the costs

of a scenario treating CRSWNP with budesonide following by
sinus surgery when indicated versus direct surgery followed by
budesonide®. For the surgical intervention a comparison was
made between in-patient FESS, in the office polypectomy under
sedation or in the office polypectomy under local anaesthesia.
The scenario of treating CRSWNP with budesonide following by
sinus surgery was due to the high success of the nasal cortico-
steroid treatment alone (yearly costs €409-602), significantly
less expensive than the scenarios that started with surgery:
from €67 for the polypectomy in local treatment to €976 for the
in-patient FESS. In the US, Bhattacharyya'’s 2009 study provided
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an assessment of the additional disease burden of nasal polyps
in CRS®?), Patients were included according to the Rhinosinusitis
Symptom Inventory (Task Force on Rhinosinusitis criteria) and
by findings with nasal endoscopy and on CT (Lund MacKay
score). Three groups were composed: one with CRS without
nasal polyps (CRSsNP), a second group with CRS with nasal po-
lyps (CRSWNP) and a third with CRS with recurrent nasal polyps
after surgery. While the groups with and without nasal polyps
showed a clear difference in phenotype, this did not trans-

late into a difference in expenditures for physician visits and
medication costs between the first two groups. However, there
was a difference in total medication costs for the last group with
recurrent polyps after surgery with a higher cost for this group
of $866 compared to the $570 for Group 1 and $565 for Group
2. Further study of the differences in cost in patients with polyps
were studied by Bhattacharyya et al. in 2019 using the Truven
Health MarketScan US claims database®®. Annual incremental
costs were $11,507 higher for patients with CRSWNP versus
those without CRS. Costs were higher in subgroups of patients
with CRSWNP undergoing functional endoscopy sinus surgery
(FESS), with a comorbid diagnosis of asthma, receiving oral corti-
costeroids, or macrolides versus the overall CRSWNP group. This
study did not include, generally speaking, patients treated with
biologics. The authors concluded that patients with CRSWNP
with high clinical burden had higher overall costs than CRSWNP
patients without.

The highest direct costs were associated with
patients who had recurrent polyposis after
surgery.

Evaluating incremental direct costs is important to determine
the cost directly attributable to the management of CRS. In
2011, an evaluation calculated the incremental health care
utilization and expenditure for CRS in the USA®". Patient data
were extracted from the Medical Expenditure Panel Survey. For
utilization of health care, data show that CRS patients incurred
3.5 additional office visits and 5.5 additional prescriptions com-
pared to patients without CRS. This extra utilization of health-
care evokes higher expenditures; a patient with CRS would have
a substantial incremental increase in health care expenditures
of approximately $800 per year consisting of $346 (+$130) for
office-based expenditures, $397(+$88) for prescription expendi-
tures and $90 (£$24) for self-expenditures.

CRS leads to an incremental direct healthcare
expenditure of 2500 euro per patient per year.

Direct costs associated with severe CRS that eventually requires
surgery have received additional attention. Bhattacharyya et al.
reported the costs of managing CRS in the year prior to and fol-
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lowing endoscopic sinus surgery (ESS)®”. Data from the Market
Scan Commercial Claims and Encounters Database from 2003 to
2008 were evaluated. Patients with nasal polyps were excluded
from this study. All sinus-related healthcare utilization costs
were rolled into the study (medication, office visits, diagnostic
assessment with radiology and endoscopy). Results show that
in the year prior to ESS, costs increase to approximately $2,500
with a clear increase in the six months directly preceding ESS;
the first three months account for $361 and final three months
account for $1,965. This is due to an increase in office visits,
diagnostic investigations and medication use. The increase in
prescription medication is primarily due to a higher antibiotic
use; from $75 in the first three months to $225 in the second
three months. The ESS-procedure and the 45-day post proce-
dure period account for $7,726 ($7,554 - $7,898). In the first year
following ESS, costs drop by $885 to an average of $1,564 per
year. In the second year post procedure they drop an additional
$446 to $1,118 per year. This decrease was mostly due to fewer
physician visits; there was only a minor change in the costs of
anti-inflammatory medication.

Endoscopic sinus surgery is expensive but results
in a decrease in direct costs in the subsequent two
post-operative years.

Surgery for CRS represents a substantial direct cost and depends
on geography®739, Based on the literature, the direct costs of
ESS in the USA range between $8,500 and $11,000. However,
direct costs are lower in Canada ($3,700), Taiwan ($1,900), and
India ($1,100), all of these direct costs measured in 2016 USD.

Patients with recurrent acute rhinosinusitis have
average direct health care costs of $1,091/year
(USA 2012).

3.2.1.2. Direct costs of acute rhinosinusitis

While most ENT specialists spend much of their clinical time
treating CRS, acute rhinosinusitis also presents in both non-re-
current (acute bacterial rhinosinusitis, ABRS) and recurrent forms
(recurrent acute rhinosinusitis, RARS)“%. Much less is known
about the costs related to RARS. In 2004, Anand estimated that
there were approximately 20 million cases of ABRS yearly in

the USA“Y. However, RARS is more commonly treated by the
rhinologist and it is estimated that 1 in 3,000 adults suffer from
RARS¥2.1n 2012, Bhattacharyya found that RARS required an
average of 5.6 health care visits/year and 9.4 prescriptions filled
(40% antibiotic). Only 20% of patients had either nasal endo-
scopy or CT scan annually, indicating that it is likely that only a
small proportion of these patients are referred for ENT-specialist
evaluation. The individual patient annual direct healthcare costs
of recurrent acute rhinosinusitis (RARS) averaged $1,091/year:

$210 for antibiotics, $452 for other sinus-related prescriptions,
$47 for imaging and $382 for other visit costs.

3.2.2. Indirect costs for ARS and CRS

The studies of direct medical costs of rhinosinusitis demonstrate
a tremendous socioeconomic burden. Interestingly, the indirect
costs of rhinosinusitis are much greater than the direct costs.
Since 85% of patients with rhinosinusitis are of working age
(range: 18-65 years old), indirect costs such as missed workdays
(absenteeism) and decreased productivity at work (presentee-
ism) significantly add to the economic burden of the disease®.

Rhinosinusitis is one of the top 10 most costly
health conditions to US employers.

Goetzel et al. attempted to quantify the indirect costs of rhi-
nosinusitis“?. Their 2003 study resulted in rhinosinusitis being
named one of the top 10 most costly health conditions to US
employers. A large multi-employer database was used to track
insurance claims through employee health insurance, absentee
days, and short-term disability claims. Episodes of illness were
linked to missed workdays and disability claims, accurately cor-
relating absenteeism to a given disease. In a large sample size
(~375,000 employees), total healthcare payments per employee
per year for rhinosinusitis (both acute and chronic) were found
to be $60.17, 46% of which came from the cost of absenteeism
and disability. These figures approximate the cost to employers,
disregarding the cost incurred by other parties, and therefore
tremendously underestimate the entire economic burden of the
disease.

Indirect costs account for a majority of the total
costs of rhinosinusitis.

Ray et al. estimated by the 1994 National Health Interview
Survey that the number of missed workdays due to rhinosi-
nusitis was 12.5 million and restricted activity days was 58.7
million days“. In his 2003 study, Bhattacharyya used patient-
completed surveys from 322 patients to estimate the direct and
indirect costs of chronic rhinosinusitis“®. Patients completed

a survey assessing symptoms of disease, detailing medication
use, and quantifying missed workdays attributable to CRS.

The report concluded that the cost of treating CRS per patient
totalled $1,539 per year with 40% of these costs due to indirect
costs of missed work; the mean number of missed workdays in
this sample of 322 patients was 4.8 days/year (95% Cl: 3.4 - 6.1).
The study was followed up in 2009 and 2012 using data from
the National Health Interview Survey between 1997 and 2006
encompassing nearly 315,000 individuals and reported that
patients with rhinosinusitis missed on average 5.7 days of work
per year?”). These cohorts report on all patients with CRS and
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therefore include less severe forms of the disease that are likely
never referred for ENT-specialist management. Stankiewicz et
al. reported on the rates of absenteeism and presenteeism in

a population of 56 patients undergoing surgical intervention
for chronic rhinosinusitis. Prior to surgery, they reported a 6.5%
rate of absenteeism (i.e. 6.5% of work time missed) and 36%
rate of presenteeism (reduction of on-the-job effectiveness).
When combined, the rate of absenteeism and presenteeism
yielded a 38% work productivity loss in the study population,
but no dollar value was placed on this figure. Supporting this,
Stull et al. reported that nasal congestion alone resulted in poor
sleep, increased fatigue, and daytime sleepiness contributing to
decreased work productivity“®. In 2014, Rudmik et al. specifi-
cally evaluated recalcitrant CRS in 55 patients and found that
patients with this more severe form of CRS had mean annual
presenteeism and absenteeism rates of 25 - 39 days per patient
per year equating to an average indirect cost of over $10,000 per
patient per year“. Overall, the total indirect costs of CRS were

Yip reported in the patients in a Canadian tertiairy care centre
an average of 20.6 workdays missed over a 12-month period®?.
In Europe Wahid reported a total number of missed workdays
of 18.7 per patient per year®. Lourijsen found a total of missed
workdays of 10.6, work-related productivity loss of 30.4 days
and unpaid work productivity loss of 23.7 days leading to total
indirect costs of €5659 per patient/year?*-

A major component of the indirect costs results
from absenteeism and presenteeism and is in
excess of 520 billion per year in the USA.

More recent data has emerged which demonstrate changes in
productivity costs after treatment of chronic rhinosinusitis, with
differential changes across symptom domain and severity®'-9,
While patients who were considered candidates for ESS who
elected to continue medical therapy showed no improvement
in average measures of productivity, patients who elected ESS

estimated to be in excess of $20 billion per year in the USA®,

showed substantial improvement in productivity.
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4. Acute rhinosinusitis including common cold - and
recurrent ARS in adults and children

4.1. Epidemiology of acute rhinosinusitis (ARS)

4.1.1. Common cold, post-viral rhinosinusitis and acute
bacterial rhinosinusitis
Many patients consult their primary care clinician or pharmacist
with problems associated with upper respiratory infections. The
majority are self-limiting and can be classified as common colds.
Common colds are defined as acute viral rhinosinusitis with
a duration of symptoms of <10 days (but less than 12 weeks)
(Figure 4.1.1).
When symptoms increase after five days, or when symptoms are
persistent for more than 10 days, with less than 12 weeks dura-
tion, then EPOS classifies this as acute post-viral rhinosinusitis.
Only a minority of acute rhinosinusitis is from bacterial origin.
Acute bacterial rhinosinusitis if defined by EPOS by at least three
symptoms/signs of the five below:

- Discoloured mucus

- Severe local pain (often unilateral)

. Fever > 38°C

«  Raised CRP/ESR

+  ‘double’sickening

This chapter describes the epidemiology and predisposing
factors for different forms of acute rhinosinusitis (ARS).

4.1.2. Incidence of ARS in the population

ARS is a common problem, the precise incidence of which is
difficult to estimate. The incidence of acute viral rhinosinusitis
(common cold) is very high, as previously described™ and as
summarised in Table 4.1.1. It has been estimated that adults
suffer two to five episodes of viral ARS (or colds) per year and
school children may suffer seven to 10 colds per year" 2. In a re-
cent Dutch paper using the GALEN questionnaire a prevalence
of 18% (17-21%) was found for symptoms pointing to post-viral/
ABRS ARS in three different cities in the Netherlands®.
Approximately 0.5-2% of viral upper respiratory tract infections
are complicated by bacterial infection™“(Figure 4.1.2.).

4.1.2.1. Incidence of acute bacterial rhinosinusitis (ABRS)

The precise incidence of ABRS is not known. This has been
placed at 0.5-2.% of all viral infections®. To develop acute bacte-
rial rhinosinusitis it is reasonable to assume that this is a compli-

Figure 4.1.1. Definition of acute rhinosinusitis.

Definition of Acute Rhinosinusitis

{1

Increase in symptoms after 5 days, or persistent symptoms after 10 days
with less than 12 weeks duration

Common Post-Viral Acute Rhinosinusitis Signs of potential
Cold acute bacterial
Increase in symptoms after 5 days rhinosinusitis
“»
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CRP, C-reactive protein; ESR, erythrocyte sedimentation rate.

Fig 4.1.2. The incidence of different forms of ARS: Common cold, postvi-
ral rhinosinusitis and acute bacterial rhinosinusitis (ABRS). Antibiotics are

only indicated in a small part of the patients with ABRS.

Acute Bacterial
Rhinosinusitis

Common Cold

Acute Bacterial
Rhinosinusitis
Needing Antibiotics

cation of (post)viral ARS, a recent review described a collection
of factors which make this outcome more likely (Table 4.1.2.)©.

It is also important to understand the natural history of a bout of
ARS and the spectrum of symptoms which accompany it (Figure
4.1.3). It can be seen that the majority of the symptom complex
has resolved by day 7 but that nasal discharge and cough may
last for a further three or four days (Figure 4.1.3.). It is clear that
most symptoms, however, resolve by day 5 and that in general it
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Table 4.1.1. Acute rhinosinusitis (ARS) incidence and prevalence in primary care studies.

Type of study

Prospective population study
Retrospective primary care morbidity

registration

Retrospective, population study

Retrospective population study

Multi-national questionnaire survey

Retrospective cohort study

Study Author, year Evidence
Hoffmans Prevalence of (post-viral and ABRS) ARS based on the EPOS criteria 18% (17-
2018% 21%)
Hoffmans Incidence of (acute) rhinosinusitis in primary care in the Netherlands
201517 18.8/1000 patient years
Uijen Incidence of acute rhinosinusitis during 2002 to 2008:
2011679 0-4 years: 2/1000 per year in all years.

5-14 years: 7/1000 in 2002 reducing to 4/1000 in 2008 (p<0.001)

12-17 years: 18/1000 per year in all years.
Oskarsson Incidence of ARS is 3.4 cases per 100 inhabitants per year, or 1 in 29.4 patients
2011672 visit their GP due to acute rhinosinusitis.
Wang 6-10% of patients present at GP, otolaryngologist or paediatric out-patient
2011079 practices with ARS
Bhattacharyya Point prevalence of 0.035% for recurrent acute rhinosinusitis during 2003-
20116 2008.

Meltzer, Kaliner, Kaliner
2011, 1997, 1997168376

1 in 7 adults affected by rhinosinusitis in USA

Guidelines

Prospective population study

Retrospective cohort study

Guideline

Neumark 7.5% of consultations for respiratory tract infections (or 1 in every 13.3) were

200949 attributable to sinusitis. Expanding to all primary care consultations, 19.3
consultations/1000 patients were attributable to sinusitis.

Bhattacharyya For 1997-2006, 1-year prevalence of sinusitis (all forms) was 15.2%

2009(50,377)

Fokkens For 1999, 8.4% of the Dutch population reported at least one episode of acute

2007678 rhinosinusitis.

van Gageldonk-Lafeber

Incidence of acute respiratory tract infection (including ARS) during 2000-

Prospective case-control study

National Survey

Prospective study

20051 2003 was 54.5 cases /1000 patient-years, or 1 in every 18.3 consultations
Cherry In the USA, upper respiratory tract infection is third most common cause of a
2005679 primary care consultation, of which a third is attributable to ARS.

Louie In US study conducted during January to March 2002, 9% of previously heal-
20058) thy patients presented with acute sinusitis.

Varonen, Rautakorpi
2004, 2001#1.32

Bachert
2003@

During 1998-1999, 12% of patients were diagnosed with ARS. 12% of consulta-
tions for infection (all cause) over this time period were attributable to ARS.

Between July 2000 and June 2001 6.3 million separate diagnoses of acute
sinusitis were identified in Germany, resulting in 8.3 million prescription

Cross-sectional multi-centre
epidemiological survey

Review

ABRS, acute bacterial rhinosinusitis; ARS, acute rhinosinusitis; GP, general practitioner.

is impossible to differentiate between bacterial and non-bacteri-
al before this time, although the possibility of bacterial infection
increases if there is deterioration in symptoms after day 5.
However, some guidelines state that symptoms should go on
for longer before bacteria are implicated”. A recent review and
meta-analysis suggests that the percentage of bacterial infection
is somewhat higher than has previously been thought, but
recognises the complexity of the diagnosis in both radiograp-
hical diagnosis, with abnormal findings being associated with
the presence of non-pathogenic bacteria and bacterial sampling
techniques which may suggest differing levels of infection or
contamination. They found that even when the strictest clinical
and radiologic criteria are applied, only 53% of cultures are posi-
tive for pathogenic bacteria. They recommend further research
is needed®.

What is very clear is that bacterial rhinosinusitis is greatly
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over-diagnosed with concomitant overuse of both diagnostic
tools and of antibiotics, with up to 60% receiving a course of
antibiotics on day 1 of an event®'". Furthermore, early adminis-
tration of antibiotics appears to have little or no bearing on the
development of complications of ARS%14,

4.1.3. Health seeking in ARS

Patients with common cold and post-viral rhinosinusitis will
often seek help from their GP.

In a three-year case-control study of the Dutch population, van
Gageldonk-Lafeber estimated that annually, 900,000 individual
patients (545/10,000 patient years) consulted their primary care
physician for acute respiratory tract infection and that the most
common aetiology was viral infection.

In the USA, between 2000-2009, acute rhinosinusitis was
diagnosed in 0.5% (95% confidence interval (Cl), 0.4%-0.5%) of
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Table 4.1.2. Predisposing factors for acute bacterial rhinosinusitis.

Dental: infections and procedures

latrogenic causes: sinus surgery, nasogastric tubes, nasal packing,
mechanical ventilation

Immunodeficiency: human immunodeficiency virus infection, im-
munoglobulin deficiencies Impaired ciliary motility: smoking, cystic
fibrosis, Kartagener syndrome, immotile cilia syndrome

Mechanical obstruction: deviated nasal septum, nasal polyps, hyper-
trophic middle turbinates, tumour, trauma, foreign body,
granulomatosis with polyangiitis

Mucosal oedema: preceding viral upper respiratory infection, allergic
rhinitis, vasomotor rhinitis

all outpatient visits among adults, averaging 19.4 visits (95% Cl,
16.5-22.3) per 1000 adults and this did not change during the
study period"®. A recent Dutch paper found a comparable figure
using two different Dutch GP registries; an incidence of con-
sultations for acute rhinosinusitis of 18.8- 28.7 per 1000 patient
years. Because these registries do not make a clear differentia-
tion between ARS and CRS a proportion of these consultation
might have been for CRS. Medication was prescribed in over
90% of cases!'”.

A global analysis reveals that unspecified Upper Respiratory
Tract Infection (URTI) is the most common cause for consulta-
tion in the developing world and the second most common
reason for consultation. In contrast, acute rhinosinusitis was
not specified by clinicians although patients rated it as the
thirteenth most common cause for seeking medical help©®. A
very detailed study of activity in Australian primary care demon-
strated that acute /chronic rhinosinusitis accounted for 0.8% of
total problems but was encountered in 1.3% of consultations
(in primary care patients frequently consult with more than one
clinical problem)@.

It is, however, difficult to be precise concerning prevalence:

Flgure 4.1.3. Common cold symptoms.
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diagnostic criteria differ from place to place and environment.
Primary care, by its very nature sees the vast majority of patients
with acute respiratory infections, however, diagnostic labelling
and subsequent coding is not always accurate with failure to dif-
ferentiate between acute and chronic rhinosinusitis"”. Similarly
patients presenting to academic centres of excellence appear

to have lower diagnostic rates, probably due to a more rigorous
diagnostic approach@. Thus any estimation of incidence and
prevalence has to be largely inferred from examining data col-
lected retrospectively while providing routine clinical care, or
collected prospectively.

A recent study suggests that both prevalence of viruses and
climatic factors influence the expression of influenza type
illness, suggesting that fluctuations in variability of numbers

of presentations are to be expected®'. Studies of prescribing
habits may also shed light as to what the real prevalence of
patients with ARS seeking medical attention might be in the
general population. A retrospective study of 3.7 million patients
revealed that 74,359 patients had had a consultation for ARS
over a two-year time span suggesting a consultation rate of 1%
of the population per annum®@?, A longitudinal study of 856 pri-
mary care trainees in Australia (108.759 individual consultations
with 169,303 problems/diagnoses) resulted in a prevalence of
0.9% of acute rhinosinusitis of all problems or 1.39% of indivi-
dual consultations®?,

A cross-sectional study including GPs from two Nordic coun-
tries, two Baltic countries and two Hispano-American countries
registered patients with respiratory tract infections (RTls) during
three weeks in January 2008. In total, 618 participating GPs
registered 33.273 patients with RTls, of whom 1150 (3.46%) were
considered to have acute post-viral or acute bacterial rhinosinu-
sitis as defined by EPOS. Over 50% of the patients with acute rhi-
nosinusitis had symptoms for <5 days and most had no fever®,
The wide variability in diagnostic rates may also indicate geo-
graphical factors, the cost or ease of accessing healthcare, diag-
nostic norms in differing countries, patient expectations, patient
worries, concerns or beliefs, and clinical expertise®®.

This problem is further compounded and confounded with
misdiagnosis especially regarding migraine headaches®?>27,

4.1.4. Conclusion

In summary, it is difficult to give a precise estimate of the pre-
valence of ARS. Viral ARS (common cold) is very common and

it has been estimated that adults suffer two to five and school
children may suffer seven to 10 episodes per year. The only
available prospective population study evaluating EPOS defined
post-viral ARS (and ABRS) points to a prevalence of 18%® and
(post-viral and ABRS) ARS is likely to be responsible for 1-2% of
consultations in primary care. Carefully constructed prospective
epidemiological studies with valid diagnoses of ARS may give a
clearer picture of the real burden of ARS.
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Figure 4.2.1. Delphi: In the diagnosis of recurrent acute rhinosinusitis do you

rely on: History alone?

Unclear

Figure 4.2.2. Delphi: In the diagnosis of recurrent acute rhinosinusitis do you

rely on: History + positive objective findings, i.e. endoscopy and/or CT?
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Figure 4.2.3. Delphi: In the diagnosis of recurrent acute rhinosinusitis: Is it
essential to examine the patient with a CT-sinuses during (or shortly after)

an acute episode if endoscopy has not been performed?
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Figure 4.2.4. Delphi: In the diagnosis of recurrent acute rhinosinusitis: Is it
essential to examine the patient with a CT sinuses during (or shortly after)

an acute episode if endoscopy has been performed and is normal?

m1-3
4-6
" 7-9

Unclear

Figure 4.2.5. Delphi: In the diagnosis of recurrent acute rhinosinusitis: Is it
essential to examine the patient with a CT of sinuses during (or shortly after) an

acute episode if endoscopy has been performed and is abnormal?

Unclear

4.2. Recurrent ARS (RARS)

RARS is defined as >4 episodes per year with symptom free in-
tervals” 2639, Each episode must meet the criteria for acute post-
viral (or bacterial) rhinosinusitis. Recurrent ARS may be conside-
red distinct from ARS and CRS. Using data from a medical claims
database for 13.1 million patients from 2003 to 2008, the point
prevalence of recurrent ARS has been reported to be 0.035%,
considerably lower than that of ARS®". However, in the study by
Hoffmans et al. only four out of 5574 ARS patients visiting their
GP met this categorisation”. Whether RARS should be conside-
red a form of acute or CRS requires further discussion.

Lee et al. 2 underlined the diagnostic challenge when it comes
to RARS, and this is due to the relative lack of awareness and
also the sporadic diagnosis by different healthcare providers.
Most of the time, endoscopy is clear and CT sinuses do not show
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any significant mucosal thickening®?. The EPOS2020 steering
group advises to have at least one proven diagnosis of post-viral
ARS with endoscopy and/or CT scan before a diagnosis of RARS
is considered (Figures 4.2.1.-4.2.5.) .

4.3. Factors associated with ARS and RARS

There appear to be many factors which impact upon ARS, and
itis likely that many people suffering from a bout of ARS have
more than one contributing factor. In a recent questionnaire-
based study from the Netherlands, the factors which predis-
posed to increased likelihood of ARS were: a doctor-diagnosis of
CRS, allergic rhinitis, female gender, eczema, itchy rash and smo-
king. Increasing age was a protective factor®. In the Netherlands
non-Caucasian ethnicity was also a protective factor, but this
clearly depends on other factors as, for example, in a study from
the USA, being Caucasian was protective®¥, suggesting that

risk factors have different impacts in different locations. There

is limited evidence on predisposing factors in RARS®> though it
appears that the majority of episodes follow viral ARS and some
patients are immunodeficient® 37, mainly IgA deficient and
common variable immunodeficient®®49,

4.3.1. Environmental exposures

Using a matched case-control study design conducted in a
Dutch population over the period 2000 to 2003, van Gageldonk-
Lafeber et al.*" reported that exposure to an individual(s) with
respiratory complaints, inside or outside of the immediate
household was an independent risk factor for attending their
GP with an acute respiratory tract infection (adjusted odds ratio
(OR)=1.9 and adjusted OR=3.7, respectively). In contrast, pa-
tients with children in secondary education, who had dampness
or mould at home, or had exposure to passive smoking were
less likely to visit their GP compared to those without children,
mould or dampness or passive smoking exposure respectively.
Increased levels of dampness, but not mould, in the home

has been associated with rhinosinusitis“?. Seasonal trends in
occurrences of ARS have been reported. This is of course to be
expected and is common knowledge that does not need to be
over-elaborated as acute viral infections are the most common
cause of upper respiratory tract infections including acute rhino-
sinusitis“®. What has become clear is that weather patterns are
increasingly variable which will impact on many of the currently
identified risk factors®" 4,

In a study of respiratory tract infections, Neumark et al. reported
seasonal variation in the incidence rate of rhinosinusitis from
1999 through to 2005, with increased incidence in the first
quarter of each year. For acute respiratory illnesses in 2000

to 2003, van Gageldonk-Lafeber et al. reported similar seasonal
trends to those of Neumark. Compared to July to September,
van Gageldonk-Lafeber et al. reported that the relative risk of

acquiring an acute respiratory illness was 2.9 (95% Cl: 2.8- 3.0) in
January to March, 1.8 (95% CI: 1.7-1.9) in October to December
and 1.4 (95% Cl: 1.3-1.5) in April to June. In an audit of compli-
cations of ARS, Babar-Craig et al. reported that 69% of patients
were admitted during the winter months of November to
April"2. Similar patterns have been reported in acute exacerba-
tions of CRS“® and upper respiratory tract infections“”. Climate
variations have been reported to induce facial pain similar to
ARS. Chinook or F6hn winds are weather events in which a
rapidly moving warm, high-pressurised wind enters a specific
location. The pressure changes that occur during the Chinook
may induce facial pain similar to that experienced in rhinosinu-
sitis pain. Rudmik et al. report that compared to controls, the
presence of concha bullosa and spheno ethmoidal cell (Onodi
cell; p=0.004), and larger maxillary sinus size (right, p=0.015; left,
p=0.002) are all associated with complaints of Chinook heada-
che®:48) However, as the Lund-Mackay (LM) score was higher in
the control group, the authors conclude that CRS is unlikely to
be associated with the Chinook induced facial pain. Exposure to
air pollution®-", irritants used in the preparation of pharmaceu-
tical products®?, during photocopying®® and forest fire smoke®®
have all been associated with an increase in the prevalence of
symptoms of ARS. Of importance in seasonality of ARS is the
presence of CRS which seems to predispose to ARS especially

in the winter months, whereas ARS was more common in those
without CRS in the spring months®%. This study also quantified
the effect of no previous past history of CRS compared to those
who had a previous and current history of CRS, demonstrating
an increasing incidence gradient also shown for never, former
(1.01) and current smokers (1.53), the presence of asthma
symptoms, a diagnosis of hay fever (1.36), migraine (1.55), anxi-
ety (0.96-1.29), sinus surgery (1,46-1.74), being Caucasian (1.5)
and female gender (1.35). Broadly similar results were found

in a study from the Netherlands®. A review of the literature by
De Sario et al. described how the role of our changing climate,
outdoor pollution, temperature, wild-fires, and desert storms
may act synergistically to present a challenge to those suffering
from respiratory disease'?.

4.3.2. Anatomical factors

Abnormalities on radiology are often seen in the healthy popu-
lation. Two recent studies, one in Japan and one in the Nether-
lands reported on radiology in healthy populations and found
significant percentages that could be misinterpreted as abnor-
malities pointing to ARS or CRS. The Dutch study showed some
abnormality (LM>0) in 43% of the population and 14% had a LM
score > 4 pointing to ARS or CRS®®., The Japanese study was in
an elderly population and found 17% LM>0 and 7.4% LM score
> 4 respectively®”.

It has been suggested that anatomical variation is more likely
to be of causal significance in patients with RARS®3 860 with

57



EPOS 2020

infraorbital cells and concha bullosa most often cited. In a small
retrospective study on CT in 36 patients with RARS versus 42
controls, the LM score was 2.25 in the RARS group compared
with 1.27 in the controls, notably related to the presence of
infraorbital cells*®. However, the presence of an anatomic vari-
ant did not correlate with the pattern of inflammation in a small
retrospective study. Endoscopy and CT were shown to be
undertaken less frequently than in CRS, 9.2% in the first three
years and 40% in the first four years, respectively®".

In conclusion, there are limited data correlating anatomical
factors to (recurrent) ARS. Abnormalities seen on radiology are
also common in a healthy population.

It has been suggested that anatomical variation is
more likely to be of causal significance in patients
with RARS patients.

4.3.3. Odontogenic infections

Odontogenic infections, or infections arising from dental
sources, causing acute maxillary sinusitis have been reported

in the literature. Bomeli et al. reported that oroantral fistula and
periodontal disease plus either a projecting tooth root or peri-
apical abscess were significantly identified as sources of acute
maxillary sinusitis®". Furthermore, they demonstrated that the
greater the extent of fluid opacification and mucosal thickening,
the greater the likelihood of an identifiable dental infective
source. In a computed tomography (CT) radiological study of
the maxillary sinus in elderly dentate and edentulous patients,
Mathew et al. reported an increased prevalence of mucosal
thickenings (74.3 versus 25.6; p<0.05 ) and mucous cysts (2.1%
versus 0) in dentate patients compared to edentate controls,
but most of these abnormalities can be considered chronic®?. A
recent retrospective analysis from Finland suggests that some
15% of ARS may be odontogenic in nature®.

In patients with (recurrent) ARS, odontogenic
sources of infections should be considered.

4.3.4. Allergy

The role of allergy in ARS is the subject of much debate with
literature both supporting and disputing a role for allergy in
predisposing for ARS®¥. Schatz et al. reported that the odds of
developing an episode of ARS was 4.4 times higher in patients
with rhinitis than in healthy controls®. The major difficulty is
the high prevalence of around 30% depending on the location
of allergy in the population worldwide7%, In 1989, Savolainen
reported that 25% of 224 patients with acute maxillary sinusitis
had allergy, as verified by allergy questionnaire, skin testing and
nasal smears, with a further 6.5% of patients having probable
allergy”. However, upon comparison of those with and without
allergy, no differences were found in the number of previous
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episodes of ARS, or bacteriological and radiological findings
suggesting that the presence of allergy may be incidental.

In a comparative case-control study of Israeli air force pilots, Ula-
novski reported that 33% of pilots with a history of AR and 21%
of the control group had one or more episodes of ARS (p=0.09)
72 1n 2009, Pant et al. undertook a review of allergy in rhinosi-
nusitis. In agreement with the above literature, they concluded
that insufficient evidence exists to confirm seasonal or peren-
nial AR as a significant predisposing factor for ARS7?. Lin et al.
reported that children with atopy were more likely to develop
ARS"4. They reported that atopic children with ARS reported sig-
nificantly higher symptoms (including dizziness, sneeze, snore,
itchy or burning eyes, eye congestion and tearing) as well as
significantly higher levels of anxiety, dyspnoea, chest tightness,
and lower nasal peak inspiratory flow than non-atopic children
with ARS. A more recent study in children demonstrated that
although ARS was common in the studied population, there was
no difference in incidence between those sensitised to grass
pollen and those not sensitised but that the most common risk
factor was an acute viral infection”. We are not aware of studies
evaluating the role of allergy in RARS.

In summary, there appears to be little to support the presence of
allergic rhinitis as a risk factor for developing ARS.

There appeatrs to be little to support the presence
of allergic rhinitis as a risk factor for developing
ARS.

4.3.5. Ciliary impairment

Ciliary impairment has been demonstrated to be a feature of
both viral and bacterial rhinosinusitis. This includes both the
loss of cilia and ciliated cells as well as a disruption of normal
mucociliary flow. Smoking and allergy have been implicated in
the disruption of cilia function. Indeed, impaired mucociliary
clearance in AR patients predisposes patients to ARS7®,

Ciliary impairment has also been associated with cigarette smo-
king. In vitro studies have demonstrated that cigarette smoke
condensate and cigarette smoke extract impair ciliogenesis in a
dose-dependent manner””, Clinical studies have also reported
that exposure to passive smoking increases the levels of matrix
metalloproteinase 9 (MMP-9), a gelatinase associated with tissue
modelling which is significantly increased in nasal secretions of
children”® exposed to passive smoking. As increased production
of MMP-9 has been found in the acute allergic response in the
nose and lungs, the implications for the involvement of MMP-9,
ciliary function, allergic response, and smoking in ARS needs
further exploration.

4.3.6. Smoking
Limited research exists on the impact of smoking on ARS. Using
data from the 1970 US National Health Interview Survey, and
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after excluding families with children with chronic respiratory
iliness, Bonham and Wilson reported that children from house-
holds with one or more adult cigarette smokers had significantly
more restricted activity and bed-disability days than children
from families with non-smoking adults”. This difference was
found to be due to children from families with active smokers
having more episodes of acute respiratory illness (including
ARS). Comparable significant results were found when families
in which 45 cigarettes or more were consumed per day were
compared to families with non-smoking adults. The authors
concluded that higher cigarette consumption was associated
with increased predisposition for acute respiratory illness. In

a paediatric characterisation study of 76 patients with acute
rhinosinusitis aged 4-18 years, Eyigor and Basak reported that
51.3% (39 patients) were exposed to second-hand smoke and
2.6% (two patients) were active smokers®, Based on their
population, the authors concluded that exposure to primary

or second hand smoke were predisposing factors for ARS. In a
study characterising the respiratory symptoms of adult postal
workers in Zagreb, Croatia, the prevalence of rhinosinusitis in
active smokers was 53.1% compared to 26.4% in non-smokers,
although no information was available on whether the rhinosi-
nusitis was recurrent acute or chronic in nature®".

Active and passive smoking has been shown to alter the normal
bacterial flora present in the nasopharyngeal spaces, resul-

ting in the colonisation of more potential pathogens than in
non-smokers®. Following smoking cessation, the microbial
population has been shown to revert back to that found in
non-smokers®), The impact of smoking cessation programmes
on the incidence and prevalence of ARS is unknown. In vitro and
in vivo studies have recently shown increased MMP-9 produc-
tion in children exposed to passive smokers”® and increased
complement activation in human respiratory epithelial cells and
mice exposed to cigarette smoke extract®’. Whether increased
MMP-9 production or complement activation due to exposure
to cigarette smoke predisposes to ARS is unknown and requires
further investigation. More recent studies confirm the negative
impact of smoking®®.

Active and passive smoking predisposes to (R)ARS.

4.3.7. Laryngopharyngeal reflux

Little is known about the association of ARS and laryngopha-
ryngeal reflux. As reviewed by Pacheco-Galvén et al., epidemio-
logical studies conducted between 1997 and 2006 have shown
significant associations between gastro-oesophageal reflux
disease (GORD) and rhinosinusitis®>. However, in a recent syste-
matic review, Flook and Kumar showed only a poor association
between acid reflux, nasal symptoms, and ARS®®. The role of
reflux in ARS remains unclear®”.

4.3.8. Anxiety and depression

Poor mental health or anxiety and depression have been signifi-
cantly associated with ARS. In a study of 47,202 college students
aged 18 to 24 years, Adams et al. reported that the prevalence of
acute infectious illness, which included bronchitis, ear infection,
rhinosinusitis, and strep throat, ranged from 8% to 29%, while
the prevalence of anxiety and depression ranged from 12% to
20%, respectively®®. It is important to recognise the confoun-
ding impact of smoking as smoking contributes to ARS but also
to anxiety/depression. Those who stop smoking demonstrate an
improvement in mood and quality of life with reduced levels of
anxiety and depression®.

4.3.9. Concomitant chronic disease

Concomitant chronic disease (bronchitis, asthma, cardiovascu-
lar disease, diabetes mellitus, or malignant cancer) in children
has been associated with an increased risk of developing ARS
secondary to influenza. Loughlin et al. reported that the overall
incidence rate of developing ARS following influenza ranged
from 0.9 to 1.3 in children aged 0 to 14 years. While the inci-
dence of ARS subsequent to influenza in healthy children aged
5-14 years was 1.2 (95% Cl: 0.9 - 1.5), this increased to 3.1 (95%
Cl: 1.5 - 5.8) in children with chronic disease (rate ratio: 2.7 (95%
Cl: 1.5 - 5.4). Increased monitoring of children with chronic
disease who develop influenza may be necessary®®.

4.3.10. Conclusion

Predisposing factors for ARS are seldom evaluated. There is
some indication that anatomical abnormalities may predispose
for RARS. Active and passive smoking predisposes to ARS and
there is some indication that concomitant chronic disease may
increase the chance of getting ARS following an influenza infec-
tion. Other potential factors like allergy and GORD do not seem
to predispose to ARS.

4.4 Pathophysiology of ARS

ARS can be divided into acute viral rhinosinusitis, post-viral rhi-
nosinusitis and acute bacterial rhinosinusitis. ABRS is frequently
preceded by acute viral rhinosinusitis or common cold®". In
addition to the strain and virulence of individual viruses, the se-
verity and pathogenesis of ARS is highly dependent on the host
factors or predisposing conditions, such as age, host defence
parameters or immune deficiency, previous infection or immuni-
zation, pre-existing mucosal inflammation caused by exposure
to allergens, pathogens or other environmental risk factors, and
anatomic deformity of the nose and sinuses.

The pathogenesis and pathophysiology of ARS is incompletely
understood. This is mainly due to the lack of prospective clinical
and laboratory studies in patients being performed during the
natural course of ARS. In the literature, most reported studies
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were carried out using human volunteers, in vitro study of
human tissue or cell lines, and experimental animals. These
results have yet to be validated in human patients with naturally
acquired viral infection and ARS.

ARS can theoretically be divided into viral (common cold) and
post-viral rhinosinusitis. A small subgroup of ARS is caused by
bacteria (ABRS). The pathogenesis and inflammatory mecha-
nisms of viral and post-viral infection, and ABRS (if it occurs) can
considerably overlap as can their clinical presentation.

ARS can theoretically be divided into viral
(common cold), post-viral rhinosinusitis and a
small subgroup of acute bacterial rhinosinusitis.

4.4.1.Viral rhinosinusitis

Viral rhinosinusitis (or the common cold) is, by definition, an
acute rhinitis induced by respiratory viruses, such as rhinovi-
rus (RV), respiratory syncytial virus (RSV), influenza virus (IFV),
coronavirus (CorV), parainfluenza virus (PIV), adenovirus (AdeV)
and enterovirus (EV)©®>°'°2, RV and CorV are the most common
viruses isolated from adult ARS, accounting for approximately
50% of viral ARS diagnosis®®. In children, there is a wider variety
of responsible viruses, i.e. besides rhinoviruses and coronaviru-
ses, one can also expect to find RSV, parainfluenza viruses and
adenoviruses. Geographically, there are also other viruses isola-
ted from patients with ARS, e.g. human bocavirus is frequently
isolated from ARS cases®¥. With the new development of more
sensitive and high-throughput viral detecting and screening
techniques, multiple viruses can be detected. It is, however,
relatively difficult to identify key viruses that cause or exacerbate
ARS in clinical practice.

Post-viral ARS and ABRS are frequently preceded
by acute viral rhinosinusitis or common cold.

4.4.1.1 Nasal epithelium

Receptors

The nasal epithelium is the primary portal of entry for respi-
ratory viruses and immediate target for viral replication in the
airway®>98, |t is also an active component of initial host respon-
ses against viral infection. Nasal epithelial cells express various
receptors recognizing specific viruses, such as intercellular ad-
hesion molecule-1 (ICAM-1)® 1% toll-like receptor 3 (TLR3)"",
a-2,3-linked sialic acid (a-2,3-SA)/a-2,6-SA containing receptor
192) retinoic acid inducible gene 1 (RIG-1, also known as DDX58)
(101,103 and MDA4 (also known as IFIHI)"%), Upon infection the
virus enters by receptor-mediated endocytosis, followed by ex-
pression and replication of the viral genome within hours after
infection® 10419 (Figure 4.4.1.).
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Figure 4.4.1. Nasal epithelium is the primary portal of entry for respi-
ratory viruses as well as an active component of initial host responses
against viral infection. The cascade of inflammation initiated by nasal
epithelial cells will lead to damage by the infiltrating cells, causing
oedema, engorgement, fluid extravasation, mucus production and sinus
obstruction in the process, eventually leading to postviralARS or even
ABRS.
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The nasal epithelium is the primary portal of entry
for respiratory viruses and immediate target for
viral replication in the airway. It serves as a
mechanical barrier to protect from
environmental factors, microorganisms, and
toxins, but also participates in both innate and
adaptive immune responses.

RV infection can upregulate the expression of ICAM-1 via IL-13
and nuclear factor (NF)-kB-dependent mechanisms, directly
enhancing infectivity and promoting inflammatory cell infiltra-
tion(100:1%6.197 I nasal polyp epithelium, higher expression of
a-2,3-SA and a-2,6-SA will lead to the entry of more avian and
seasonal influenza virus infection than normal nasal mucosa‘®.
In in vitro culture of differentiated nasal, tracheal and bronchial
cells, the a-2,3-SA and a-2,6-SA receptors were located in cilia-
ted and non-ciliated cells, respectively'%. Therefore, influenza
virus likely targets non-ciliated cells in the nose, as the a-2,6-SA
receptor is expressed in both the nose and trachea".

Immune responses

The nasal epithelium not only serves as a mechanical barrier to
protect from environmental factors, microorganisms, and toxins,
but also participates in both innate (non-specific) and adap-
tive immune responses. The pseudostratified airway surface
epithelium can be damaged in different degrees depending

on the type of viruses and can also regenerate to restore its
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defence functions. Therefore, the interactions between the nasal
epithelium and invading pathogens play key roles in the disease
progression and subsequent immune responses against the
virus, thus contributing to both disease burden and combating
infection of the nasal epithelium.

Many studies indicate that the nasal epithelium actively trig-
gers innate immune responses and also modulates adaptive
immunity against these viruses®>* """ Nasal epithelial-specific
transcriptomic signatures may significantly influence the down-
stream immune responses and homeostasis that define the
pathology of respiratory infection and complications®” 1214 |n
addition, respiratory viruses are also implicated to disrupt cilia
and tight junction integrity in airway epithelial cells through

the modulation of ZO-1, claudin-1 and occludin in the airway
epithelial barrier>"17),

Nasal epithelial cells elicit their own repertoire of immune
responses and actively prevent pathogens from damaging the
airway'" '8 _Upon infection, they not only release anti-micro-
bial surfactants and mucus to delay pathogen transmission in
the airway'* "9, but also express and secrete various cytokines
and chemokines to drive immune responses against invading
pathogens in the airways"?% 2", In an in vitro study, H3N2 (Ai-
chi/7) infection of human primary nasal epithelial cells, showed:
1) highly efficient viral replication dynamics starting as early

as four hours post-infection (hpi); 2) upregulation of four main
pathogen recognition receptors (PRRs) RIG-I, NLRP3, TLR3 and
TLR7; 3) exponentially elevated IFN-a2, IFN-B, IL-28A and IL-29 (8
to 72 hpi) at both intracellular mRNA and secreted protein levels;
4) a rapid production and release of chemokines IP-10, CXCL11,
and RANTES and inflammasome markers including IL-1q, IL-

1B, IL-6, IL-8, TNFa and TGF after 24-72 hpi; 5) indices of cell
damage and death showed a steady decline in viability, integrity
and survival rate from 16 to 72 hpi. These findings demonstrated
quantitatively virus-host relationship, transmission capacity and
virulence of the respiratory viruses in the upper airway'".

Transcriptomic signatures

The transcriptomic changes of infected nasal epithelial cells
revealed differential regulation of 11 targets (CD38, HERC5,
HERCS, IFI6, IFIH1, LGALS3BP, LY6GE, MX1, PARP12, RTP4, ZBP1)
creating influenza-specific signatures?. Hence, these key
transcriptomic signatures during influenza are nasal-initiated,
underscoring the potential application of nasal epithelial
responses in rapid and sensitive molecular-based diagnostics to
improve influenza detection®®. In addition, recent studies have
highlighted the strong expression of interferon lambda (IFN-A,
including IL-28A and IL29) as an important factor for limiting
influenza viral spread, and potentially other viruses®”.% 111123,
On the other hand, while other viruses express highly similar
transcriptomic signatures exerting antiviral effects, the magni-
tude and response-time of the signatures may differ between

viral infections. For example, rhinoviruses tend to express much
weaker signatures compared to influenza infection®”; and infec-
tions such as RSV tend to elicit a sustained response following
infection compared to other viruses!'??, Therefore, studies to
differentiate the pathogenic mechanism of different respiratory
viruses are pivotal to understand their differential symptoms
and severity in ARS, further highlighting the need for viral detec-
tion for symptom management of ARS.

Motile cilia

In an early study, a significant and long-lasting (up to 32 days)
impairment of nasal mucociliary clearance functions such as a
fall in the number of ciliated cells and a moderate and short-
lasting change in beating frequency and intracellular synchrony
were observed in patients with common cold"*. More recent
studies have further confirmed that impaired ciliogenesis was
prominent following viral infections?9, consistently leading to
loss of cilia and ciliated cell ultrastructural abnormalities (i.e.,
cytoplasmic blebbing, swollen mitochondria)®” 111:127.128),

In vitro studies from human nasal epithelial cell models de-
monstrated that downregulation of ciliogenesis marker Fox;j1
and upregulation of goblet cell marker Mucin5AC indicated the
altered muco-ciliary function due to RV infection (clone RV16)
©7, In another study, RSV was found to infect preferentially the
ciliated cells in human primary nasal epithelium. A portion of
the RSV proteins (F and G) were trafficked into the cilia between
24 and 48 hour-post-infection followed by extensive cilia loss

at five days-post-infection®., For influenza, the infection was
followed by apoptotic and necrotic cell death causing the loss of
epithelium including ciliated cells, impacting ciliary functiont'".

Goblet cells

The mucosal lining of the nasal cavity is coated by a mucus

layer 10 to 15 pum thick. Mucus is supplied by goblet cells in the
epithelium and submucous seromucous glands. Sinus secreti-
ons are a mixture of glycoproteins, other glandular products,
and plasma proteins. Secretions are rich in lysozyme, lactoferrin,
albumin, secretory leukoprotease inhibitors, and mucopro-
teins™9. In an ideal scenario, immediately after viral infection,

a timely immune response is elicited, culminating in early viral
elimination with minimal damage to the host. However, the
cascade of inflammation initiated by the epithelial cells normally
leads to damage by the infiltrating cells, causing oedema,
engorgement, fluid extravasation, mucus production and sinus
obstruction, eventually leading to ARS or exacerbating ARS("3",

It has been reported that common cold symptoms may result
from release of inflammatory mediators, such as bradykinin

and TAME-esterase activity (but not histamine), into the nasal
mucosa and secretions"32, There is a luminal entry of plasma,
including large binding proteins such as fibrinogen and a2 -ma-
croglobulin, which may bind and transport a variety of cytokines
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in both the common cold and allergic rhinitis"3. In addition,

it has been shown that rhinovirus infection induces mucus
hypersecretion, which may contribute to a progress from watery
rhinorrhoea to mucoid discharge during the common cold%,
Viral interaction with goblet cells may also contribute to
symptoms and aggravation of ARS. For example, MUC5AC
production from goblet cells increased following RV and RSV
infection®” 139, while MUC5B was found to increase following in-
fection with human metapneumovirus (hMPV) in epithelial cell
lines39), With influenza virus, goblet cells produce sialic acid rich
glycoprotein decoys in the mucus layer to prevent influenza bin-
ding to the epithelial cells"3” 138, However, the virus circumvents
the sialic acid rich mucus layer via neuraminidase mediated
cleavage of the sialic acids'"®®. This interaction also contributes
to secondary bacterial aggravation of ARS with cleaved sialic
acid serving as additional nutrient sources for bacteria such as S.
pneumoniae!*?, Hence, the role of goblet cells in the pathoge-
nesis of ARS is complex and multifaceted requiring controlled
studies with appropriate models to establish their roles with
different viruses.

Other factors

Other factors such as soluble chemical factors, kinins, nitric
oxide, nerve stimulation and neuromediators, may play im-
portant roles in the pathophysiology or pathogenesis of viral
rhinosinusitis have been previously reviewed in EPOS 2012¢".
Additionally, membrane tethered mucins (including MUCT,
MUC3A, MUC3B, MUC4, MUC12, MUC13, MUC15, MUC16,
MUC17, MUC20, and MUC21) that are expressed by the mucosal
epithelium unlike secreted mucins expressed by goblet cells,
may also play a role in viral ARS"% ) For example, MUC1 has
been implicated in influenza infection and its subsequent
inflammatory responses('#* **; while MUC4 and MUC16 may
also play a role in forming a protective barrier against invading
pathogens",

4.4.2. Post-viral rhinosinusitis

In EPOS 2012 the term ‘post-viral ARS" has been recommended
in order to express the phenomenon of increase of symptoms
after 5 days or persistent symptoms after 10 days with less than
12 weeks duration®”, It is not an indicator of development of
bacterial infection as only a small percentage of the patients
with ARS will have ABRS.

The pathophysiology and pathogenic mechanisms of post-viral
rhinosinusitis remain unclear. Viral infection of the nose and
sinuses induces multiple changes, which include infiltration and
activation of various inflammatory cells in the sinonasal mucosa
and defects in the host and adaptive immune defence functions,
as well as increase the risk of bacterial superinfection. Therefore,
in most patients, this is a time frame for recovery from a single
episode of ARS to complete resolution.
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Post-viral rhinosinusitis is not an indicator of
development of bacterial infection as only a small
percentage of the patients with ARS
will have ABRS.

4.4.3. Acute bacterial rhinosinusitis

Acute bacterial rhinosinusitis (ABRS) is an uncommon compli-
cation of viral upper respiratory tract infections that may cause
mucosal damage and bacterial super-infection. Damage or
disruption of mucociliary function due to viral infection is pro-
bably a major cause of super- or secondary bacterial infection.
Bacterial and fungal infections are normally accompanied by
viral infections, as observed in the common cold (RV-infection),
and recurrent or chronic rhinosinusitis"*%9, Streptococcus pneu-
moniae, Hemophilus influenzae and Moraxella catarrhalis are the
most frequent bacteria in rhinosinusitis(146). RV-1b infection
can promote the internalization of Staphylococcus aureus into
non-fully permissive cultured pneumocytes with a mechanism
that involves the virus-induced release of IL-6 and IL-8, and the
overexpression of ICAM-1049, RV infection also promotes expres-
sion of cell adhesion molecules and bacterial adherence to
primary human respiratory epithelial cells"*-*9. Furthermore, in
RV-infected nasal epithelial cells (NECs) from the nasopharynx,
TNF-a expression was increased by Aspergillus infection>.

Viral infection of the nasal mucosa may trigger an inflammatory
cascade thought to be responsible for the cold symptoms, but
also forming the basis for immunological defence. The process
of clearing the virus generates dead epithelial and infiltrating
cells that contribute to the pathology of ARS. Such nasal epithe-
lial-specific transcriptomic alterations may significantly influence
the downstream immune responses and homeostasis that de-
fine the pathology of respiratory infection and complications®”
% 112114 |t also creates an environment suitable for secondary
bacterial infections (such as Staphylococcus aureus and Strepto-
coccus pneumoniae), representing another factor exacerbating
ARS symptoms initiated by a viral infection®>13%151.152),

Viral infection of the nasal mucosa may trigger an

inflammatory cascade thought to be responsible

for the cold symptoms, but also forming the basis
forimmunological defence.

It has been suggested that respiratory virus infection induces
the production of type | interferons (IFNs), inhibiting both the
recruitment of circulating neutrophils and macrophages to the
lung following bacterial challenge and the differentiation of
antibacterial T helper 17 (TH17) cells from naive T cells or other
T helper (TH) cell types (such as TH1 and TH2 cells). This then
potentiates host susceptibility to secondary bacterial infection®
153, Interleukin-10 (IL-10) production by influenza virus-specific
effector T cells may inhibit the ability of innate immune cells,
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in particular macrophages, to kill bacteria. Finally, the direct
interaction and/or infection of innate immune cells — such as
macrophages, neutrophils and natural killer (NK) cells — with
influenza virus suppresses the ability of these cells to take up
and kill bacteria®.

S. pneumoniae infection is commonly associated with the aggra-
vation of viral infections"¥. Studies have shown that influenza
infection alters the gene expression of S. pneumoniae promoting
dispersal from biofilms on the nasal mucosa®>* %9, As respiratory
viruses induce a similar antiviral repertoire in the nasal epithe-
lium, these viruses can cause similar dispersal of S. pneumoniae
into the airway mucosa.

4.4.4. Host defence mechanism

The anti-viral immune response involves innate and specific
components and requires the coordinated actions of many diffe-
rent cell types including neutrophils, macrophages, eosinophils,
dendritic cells, epithelial cells, mast cells, natural killer cells and
B- and T-lymphocytes. Coordination of this response involves
numerous cytokines and chemokines.

Itis often speculated that the T-helper 1 (Th1) response is
initiated from the epithelial innate immune response via toll-
like receptors 3,7 and 9 (TLR 3, TLR7 and TLR9) due to the virus
infection'": %9, Depending on the type of virus, the pathogen-
sensing molecules in turn activate the production and secre-
tion of nuclear factor-«kB (NF-kB), interferon-f (IFN-{3), tumour
necrosis factor-a (TNFa) and interleukins-13, 6 and 8 (IL-1 B, IL-6
and IL-8), which are potent inducers or recruiters of neutrophils
and macrophages®?°9, The initial action of neutrophils against
virus-infected cells usually contributes to the early symptoms of
an acute respiratory virus infection. Following this, the further
secretion of TNFa and interferon-y (IFN-y) increases the recruit-
ment of Th1 cells and cytotoxic T-cells leading to the clearance
of the viral pathogens and viral-infected cells.

IFNy production by influenza virus-specific effector T cells
decreases the expression of macrophage receptor with collage-
nous structure (MARCO) by alveolar macrophages and inhibits
the ingestion of bacteria by these cells. It is known that through
secretion of type I IFNs (IFN-a/B), the first line innate immunity
defence in the infected cells, the neighbouring uninfected cells
would be alerted to trigger its antiviral mechanisms. [FN-(3 is
involved in the upregulation of antiviral proteins, induction of
apoptosis to inhibit the viral replication, and removal of infected
cells in the normal airways upon RV infection.,

In addition, type lll IFNs (IL-28A and IL-29) are shown to be
strongly responsive to H3N2 infection, particularly their respon-
ses were found as early as 4 hpi and peaked at 24-48 hpi"'". It is,
therefore, important to look at the antiviral responses shown by
IFNs where we will be able to assess viral pathogenesis differen-
ces in the nasal epithelium.

Naive epithelial cells evoke an appropriate type-1 inflammatory

response against invading viruses, especially in the context of
influenza®'". Furthermore, the nasal cells could initiate cross-talk
between innate and adaptive immunity via strong production
of adaptive immune-activating cytokines and chemokines. A
recent study showed that H3N2 infection of the nasal epithe-
lium was associated with significant increase in interferons
(IFN-q, IFN-y, IL-29), pro-inflammatory cytokines (TNF-a, BDNF,
IL-3) and viral-associated chemokines (IP-10, MCP-3, I-TAC, MIG),
detectable as early as 24h post infection*®, This translates into
rapid monocyte, NK-cell and innate T-cell (MAIT and y& T-cells)
activation, evident with CD38* and/or CD69* upregulation‘®,
Therefore, an understanding of the predominant type and
underlying mechanisms of mucosal inflammation triggered by
common viral infections will allow us to identify targets for bet-
ter management of chronic airway inflammatory diseases.
There are also critical down-regulated functions in nasal epithe-
lium related to multiple metabolic and DNA damage responses
against influenza that are not observed in blood or serum
samples® 159163 Such reductions in metabolic function and
related metabolites at the primary influenza infection site may
be an interesting area for future investigation to understand
their relationships with viral replication and immune functions.
In addition, these changes in the metabolic and homeostatic
pathways are unique to the nasal epithelium.

Key points | What's new since EPOS 2012

Since EPOS 2012, there has been increasing experimental data
supporting the fact that nasal epithelium is the primary portal
of entry for respiratory viruses as well as an active component of
initial host responses against viral infection. The cascade of in-
flammation initiated by nasal epithelial cells will lead to damage
by the infiltrating cells, causing oedema, engorgement, fluid
extravasation, mucus production and sinus obstruction in the
process, eventually leading to postviral ARS or even ABRS.

4.5. Diagnosis and differential diagnosis of ARS in
adults and children

4.5.1. Update from EPOS 2012

Although the diagnosis and differential diagnosis of ARS has not
changed substantially, there is more evidence on the prevalence
of symptoms and the predictive value of individual and com-
bined symptoms on the diagnosis of (bacterial) acute rhinosinu-
sitis. This update reflects that new information.
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Post-viral ARS is a common condition in the
community, usually following viral URTI.

4.5.2. Introduction

ARS is a common condition and is usually self-limiting. Many
patients will self-manage or use over the counter remedies, so
will not seek medical care or have a formal diagnosis made.
When medical care is sought, most patients will consult with a
primary care physician, although in some health systems may
directly access specialist services. Although educational efforts
have been made to familiarize General Practitioners (GPs) with
the concepts of rhinosinusitis and the diagnostic criteria for the
diagnosis of ARS"®¥, ‘sinusitis’is commonly used as a diagnos-
tic label, and as this is frequently considered by GPs an acute
bacterial rather than inflammatory condition®, antibiotics are
extensively prescribed'¢®'%7, The dissemination of the EP30S™
and other recent guidelines®® %% emphasizing the inflammatory
nature of ARS and providing standardization of diagnostic crite-
ria and use of investigations has led to more rational diagnosis
and management in some'%”.79 but not all"”" 72 settings. In
addition to misunderstandings concerning the inflammatory
nature of ARS"”", concern over the risk of septic complications
from untreated bacterial disease may be a factor in the ongoing
high use of antibiotics in ARS. Observational evidence indicates,
however, that complications are rare!>'73 usually manifest early
in the course of the illness with severe symptoms7#17, and that
antibiotic treatment of ARS in general practice does not prevent
complications!3),

Observational evidence indicates that antibiotic
treatment of ARS in general practice does not
prevent complications.

Guidelines agree that in uncomplicated cases, ARS is diagnosed
on clinical criteria and supplementary investigations are not re-
quired"®®, In particular patient groups and in those with severe
or atypical symptoms, additional diagnostic procedures may be
needed, as discussed below. ARS is frequently an isolated clinical
event and a self-limiting condition, although may be recurrent
in some cases.

4.5.3. Clinical diagnosis in primary care

ARS is diagnosed by the acute onset of typical
symptoms that include nasal blockage, discharge,
facial pain or pressure and reduction in smell.

In the primary care setting (and for epidemiological research),
ARS is defined by symptomatology without detailed ENT exa-
mination or imaging. ARS is defined by the presence of relevant
symptoms for up to 12 weeks (see Chapter 2).
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ARS is sub-divided into ‘acute viral rhinosinusitis’ (synonymous
with the ‘common cold’), in which the duration of symptoms is
less than 10 days, usually a self-limiting condition that frequent-
ly does not present to clinicians, ‘acute post-viral rhinosinusitis,
defined by an increase in symptoms after five days or persisten-
ce beyond 10 days"’® and ‘acute bacterial rhinosinusitis’ defined
by at least three symptoms/signs — discoloured mucus, severe
local pain, fever>38; raised CRP/ESR, ‘double’ sickening.

4.5.3.1. Assessment of ARS symptoms

Most acute viral URTI infections are self-limiting,
thus post-viral ARS should not be diagnosed
before 10 days duration of symptoms unless there
is a clear worsening of symptoms after five days.

The subjective assessment of ARS in adults is based on the pres-
ence and severity of symptoms.
Nasal blockage, congestion or stuffiness

. Nasal discharge or postnasal drip, often mucopurulent
. Facial pain or pressure, headache, and
. Reduction/loss of smell

Besides these local symptoms, distant and systemic symptoms
may occur. Associated symptoms are pharyngeal, laryngeal, and
tracheal irritation causing sore throat, dysphonia, and cough,
and general symptoms including drowsiness, malaise, and

fever. There is little reliable evidence of the relative frequency of
different symptoms in ARS in community practice. Individual va-
riations of these general symptom patterns are many”7-'80, Only
a small proportion of patients with purulent rhinosinusitis, wit-
hout coexisting chest disease, complain of cough’®. In patients
with a suspicion of infection, facial or dental pain (especially

if unilateral) have been found to be predictors of acute maxil-
lary sinusitis, when validated by maxillary antral aspiration’®

or paranasal sinus radiographs‘”?. The symptoms of ARS occur
abruptly without a history of recent nasal or sinus symptoms. A
history of sudden worsening of pre-existing symptoms suggests
an acute exacerbation of chronic rhinosinusitis, which should be
diagnosed by similar criteria and treated in a similar way to ARS.
In children acute rhinosinusitis is defined as a sudden onset of
two or more of the following symptoms: nasal blockage/ob-
struction/congestion or discoloured nasal discharge or cough
(daytime and night-time) for <12 weeks.

Subjective assessment should take into account the severity and
the duration of symptoms (see above). The recommended me-
thod of assessing severity of symptoms is with the use of a visual
analogue scale (VAS) recorded by the patient on a 10cm line
giving a score on a measurable continuum of 1 to 10. Disease-
specific questionnaires measuring quality of life impairment

are available™®183 but not commonly used in clinical practice; a
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good clinician will, however, informally assess the impact of ARS
on their patient as part of a full clinical assessment. The VAS can
be used to assess overall and individual symptom severity (see
below) or patients can be asked to simply rate their symptoms
as absent, mild, moderate or severe.

Patient reported purulence of nasal discharge has been recom-
mended as a diagnostic criterion for acute bacterial rhinosinusi-
tis"%?, and is prioritized by GPs as a feature indicating the need
for antibiotics!"®”. However, the positive likelihood ratio for (pu-
rulent) nasal discharge as a symptom (LR+ 1.3) and on physical
examination (LR+ 0.88) do not support using purulent discharge
to identify bacterial origin®*,

Facial or dental pain, especially when unilateral, has been found
to be a predictor of acute maxillary sinusitis. Retained sinus
secretions in patients with suspected bacterial infection can be
confirmed by maxillary antral aspiration"’® or paranasal sinus
radiographs!'7?. Pain on bending forwards and toothache in the
upper jaw, particularly when unilateral, are often interpreted

by GPs as indicative of more severe disease and the need for
antibiotics"®”, although with limited supporting evidence. The
presence of toothache in the upper jaw has a positive likelihood
ratio for the presence of acute bacterial rhinosinusitis of 2.0,
which ranks this symptom as one of the highest predictors!'®%.

Bacterial infection may occur in ARS, but in most
cases antibiotics have little effect on the
course of the illness.

4.5.3.2. Clinical rules for the prediction of bacterial disease

A number of studies have attempted to provide clinicians with
combinations of symptoms and signs predicting more severe
disease, particularly of a bacterial infection and the likelihood of
a response to antibiotics. A recent meta-analysis tried to com-
bine all these studies®. However, in such a meta-analysis it is
very important for the prediction to choose the right population
(primary care patients with at least 10 days of symptoms or in-
crease of symptoms after five days in which the GP felt antibio-
tics were needed) and the right gold standard. The EPOS group
in 2007 decided to base their advice on the study of Lindbaek®
who chose an air fluid level or total opacification at CT scan as
the gold standard in a population of primary care patients in
which the doctor suspected ARS requiring antibiotics. We do not
believe abnormalities on CT scan in general or abnormalities at
sinus X-ray or ultrasound are good gold standards, neither do
we consider patients sent in for an antral puncture to the ENT
the ideal population. For that reason, we decided to stick to
suggestions as made in the earlier EPOS versions: at least three
of five symptoms of discoloured discharge, severe local pain,
fever, elevated ESR/CRP. We appreciate that a study is required
to determine the best clinical predictors in a carefully selected
population.

4.5.3.3. Clinical examination

Anterior rhinoscopy

Although anterior rhinoscopy alone is a very limited investiga-
tion, it should be performed in the primary care setting as part
of the clinical assessment of suspected ARS as it may reveal
supportive findings such as nasal inflammation, mucosal oe-
dema and purulent nasal discharge, and can sometimes reveal
previously unsuspected findings such as polyps or anatomical
abnormalities.

Temperature

The presence of a fever of >38°C indicates the presence of a
more severe illness and the possible need for more active treat-
ment, particularly in conjunction with more severe symptoms. A
fever of >38°C s significantly associated with the presence of a
positive bacteriologic culture, predominantly S. pneumoniae and
H. influenzae, obtained by sinus aspiration or lavage®.

Inspection and palpation of sinuses

Acute rhinosinusitis does not lead to swelling or redness of
maxillofacial area unless there is a dental origin when the diag-
nostic odds ratio is 0.97. Data on local tenderness are inconclu-
sive!184,

Nasal endoscopy

Nasal endoscopy is not generally available in routine primary
care settings and is not required in the clinical diagnosis of ARS
in these circumstances.

C-reactive protein (CRP)

CRP is a haematological biomarker (available as rapid assay
near-patient testing kits) and is raised in bacterial infection. Its
use has been advocated in respiratory tract infection®® as an
aid to targeting bacterial infection and thus limiting unnecessa-
ry antibiotic use. A low or normal CRP may identify patients with
a low likelihood of bacterial infection and who are unlikely to
need or benefit from antibiotics. CRP guided treatment has been
associated with a reduction in antibiotic use without any impair-
ment of outcomes"® and CRP levels are significantly correlated
with changes in CT scans/®® and a raised CRP is predictive of a
positive bacterial culture on sinus puncture or lavage!8 18,

Procalcitonin

Procalcitonin has also been advocated as a potential haema-
tological biomarker indicating more severe bacterial infection
and investigated as a tool for guiding antibiotic prescribing in
respiratory tract infections in the community. A recent review re-
vealed two randomised controlled trials (RCTs) aiming to reduce
antibiotic prescription with procalcitonin as guiding marker('®?,
These studies did show reduced antibiotic prescriptions without
detrimental effects on outcomes.
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Erythrocyte sedimentation rate (ESR) and plasma viscosity
Markers of inflammation such as ESR and plasma viscosity are
raised in ABRS, may reflect disease severity and can indicate
the need for more aggressive treatment in a similar way to CRP.
ESR levels are correlated with CT changes in ARS?Y with an

ESR of >10 predictive of sinus fluid levels or sinus opacity on CT
scans'®), Raised ESR has a positive likelihood ratio for rhinosi-
nusitis of 2,61 and a negative likelihood ratio of 0,68!"%”, with
higher ERS levels increasing the likelihood of the presence of
rhinosinusitis. Additional investigations such as imaging, micro-
biology and nasal nitric oxide measures are not required in the
diagnosis of ARS in routine practice.

4.5.3.4. Differential diagnosis of ARS in clinical practice

The symptoms of ARS are non-specific and may overlap with a
number of other conditions, from which it should be differenti-
ated.

Viral upper respiratory tract infection (URTI)

The symptoms of the common cold and of self-limiting viral
URTIs overlap with those of post-viral ARS. Indeed, all episodes
of postviral ARS will start as a viral URTI but manifest a prolon-
ged illness beyond 10 days or with worsening symptoms after
five days. Most common colds are associated with rhinovirus
infection with symptoms peaking by three days"®", and the
majority of patients not seeking medical care. The diagnosis is
clinical and supportive advice, symptomatic treatment and reas-
surance are generally the only interventions required.

Allergic rhinitis (AR)

AR is a common global condition affecting at least 10-20% of
the adult population™?, AR is the most common form of non-in-
fectious rhinitis and is associated with an IgE-mediated immune
response against allergens. Since the nasal mucosa is conti-
nuous with that of the paranasal sinuses, congestion of the ostia
may result in rhinosinusitis, which does not exist without rhini-
tis, so AR may be part of an allergic rhinosinusitis with similar
symptoms to those of ARS (and CRS). Symptoms of AR include
rhinorrhoea (non-purulent), nasal obstruction, nasal itching, and
sneezing, which are reversible spontaneously or with treatment.
AR is subdivided into “intermittent” or “persistent” disease. Inter-
mittent rhinitis may occur suddenly in response to exposure to
a specific allergen, and so cause diagnostic confusion between
AR and ARS. Seasonal AR is related to a wide variety of outdoor
allergens such as pollens or moulds, and sudden exposure to
such aeroallergens or to others (e.g. cat and dog dander in sen-
sitized individuals) can cause acute onset of symptoms. In AR,
there will usually be a history of similar symptoms in response
to similar exposures, often with a seasonal pattern. Non-specific
irritants such as air pollution and viral infection may aggravate
symptoms in symptomatic AR patients.
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The differentiation of AR from ARS is made mainly on the basis
of a prior history of allergy and atopy, and exposure to an aller-
gen (usually an aeroallergen) to which the patient is sensitized.
Ocular symptoms are common in AR, in particular in patients
allergic to outdoor allergens, but not in ARS. Mucopurulent
rhinorrhoea, pain, nasal obstruction without other symptoms
and anosmia are uncommon in AR. Diagnostic tests for AR are
based on the demonstration of allergen-specific IgE in the skin
(skin tests) or the blood (specific IgE), and may be considered to
clarify the diagnosis, particularly in those with severe or persis-
tent symptoms.

Orodontal disease

Patients with orodontal disease may present to primary care
physicians with ill-defined facial pain, with or without fever and
toothache. The absence of other ARS-associated symptoms such
as rhinorrhoea, nasal discharge and smell disturbance will make
ARS a less likely diagnosis, although in some cases doubt may
persist. A dental assessment and dental radiography may be
required to clarify the diagnosis. ARS may occur more frequently
and have overlapping symptoms in patients with orodontal
disease®".

Rare diseases

Facial pain syndromes

A number of conditions can present acutely with facial pain and
nasal symptoms, including migraine and cluster headaches. The
differential diagnosis of facial pain is discussed in Chapter 5.3.3.

Vasculitis

Autoimmune vasculitides such as granulomatosis with polyangi-
itis, eosinophilic granulomatosis with polyangiitis or sarcoidosis
may involve the nose and sinuses and on rare occasions may
present acutely. The presence of other suggestive symptoms
and an atypical clinical course can alert the clinician to alterna-
tive diagnoses. (See Chapter 8.7.)

Acute invasive fungal rhinosinusitis

In immunosuppressed patients and in (uncontrolled) diabetics,
acute invasive fungal rhinosinusitis may present in a similar way
to ARS, but with severe and rapidly progressive symptoms('%3 194,
When this diagnosis is suspected, a more aggressive diagnos-
tic approach is required as a delay in diagnosis worsens the
prognosis. (See Chapter 8.6.)

CSF leak
Unilateral watery rhinorrhoea is uncommon and should raise
suspicion of cerebrospinal fluid leakage®.

4.5.3.5. Warning signs of complications of ABRS
Septic complications of ABRS represent a potential medical
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emergency and require prompt recognition by generalists and
immediate referral to secondary care for assessment (Chapter
4.7; Table 4.5.1.). Observational surveys suggest that these
complications occur rarely but early in the course of the disease,
and that outcomes are not influenced by the use or non-use of
antibiotics in primary care® 17,

Complications of ARS are uncommon, but vital
to identify early. They occur early in the course of
the illness and primary care clinicians need to be

vigilant for the danger signs and symptoms.

4.5.4. Diagnosis of ARS in specialist care

Although uncomplicated ARS is more likely to present to
primary care physicians, in some health systems patients may
present acutely to specialists or may be referred early for a
specialist assessment, usually to a rhinologist or ENT specialist.
Generally, the diagnosis may be made clinically using the same
criteria outlined above, but sometimes more detailed diagnostic
investigations may be applied. Immediate referral and/or hospi-
talization are indicated for any of the symptoms listed in Table
4.5.1.These investigations include nasal endoscopy and imaging
(see Chapters 5.3.4.1.,5.3.4.3.).

4.5.5. Diagnosis of ARS in specific settings

4.5.5.1. Diagnosis for research

In research settings, a more formal diagnosis may be required.
In such settings, a variable combination of symptoms, ima-

ging findings, examination findings, and bacteriology samples
(obtained from middle meatus or from sinus puncture) may be
required for confirmation of the diagnosis as specified in the
study protocol. The diagnostic criteria used must be specified in
research studies to allow comparison of results between studies.

4.5.5.2. Diagnosis of ARS in the intensive care unit

ABRS is common in ICU (with risk factors including naso-gastric
tubes, mechanical ventilation, failure of defence mechanisms
and pronged supine posture), and is associated with poor
outcomes. Sepsis may involve multiple sinuses™. As a conse-
guence, more aggressive diagnostic processes may be appro-
priate such as CT scanning to confirm the diagnosis"®”, and
sinus puncture which is safe in skilled hands and can provide
important microbiological information to confirm the diagnosis
and guide therapy!%.

4.5.5.3. Diagnosis of ARS in immunosuppressed patients
Immunosuppressed patients are much more vulnerable to com-
plications of ABRS, and a more aggressive diagnostic approach
is required. Acute invasive fungal rhinosinusitis® is a serious
disease with high mortality and morbidity and requires prompt

Table 4.5.1. Warning symptoms of complications in ARS requiring imme-

diate referral / hospitalization.

Periorbital oedema/erythema

Displaced globe

Double vision

Ophthalmoplegia

Reduced visual acuity

Severe unilateral or bilateral frontal headache
Frontal swelling

Signs of meningitis

Neurological signs

Reduced consciousness

diagnosis and treatment with open or endoscopic sinus surgery
(see Chapter 8.6.). The diagnosis is usually histopathological, so
early endoscopic evaluation is indicated, with open biopsy if
doubt remains('%3 199,

4.5.6. Conclusion

Acute rhinosinusitis may be divided into a viral common cold,
post-viral or acute bacterial rhinosinusitis depending on the
duration and severity of the symptoms. There have been some
recent studies supporting the symptom base, but more are
required to reduce the inappropriate use of antibiotics.

4.6. Medical management of ARS

4.6.1. Introduction

As mentioned before, ARS is divided into acute viral rhinosinusi-
tis, acute post-viral rhinosinusitis and acute bacterial rhinosinu-
sitis. For the definitions see Chapters 2 and 3.

In recent years a large number of systematic reviews and meta-
analyses have covered the significant parts of the management
of acute viral rhinosinusitis (often called common cold and/or
upper respiratory tract infection). For that reason, this chapter
contains a short overview of these systematic reviews and meta-
analysis. For acute post-viral rhinosinusitis and acute bacterial
rhinosinusitis new systematic reviews and meta-analysis are
performed in this chapter.

4.6.2. Management of acute viral rhinosinusitis (common
cold)

In recent years a large number of systematic reviews and meta-
analyses have covered the significant parts of the manage-
ment of acute viral rhinosinusitis. For that reason, this chapter
contains a short overview of the systematic reviews and meta-
analysis published after 2012. For the search performed please
see Chapter 11.
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4.6.2.1. Antibiotics

Eleven randomized controlled trials compared any antibiotic
therapy against placebo in people with symptoms of common
cold®, Participants receiving antibiotics for the common cold
did no better in terms of lack of cure or persistence of symptoms
than those on placebo (risk ratio (RR) 0.95,95% Cl 0.59 to 1.51,
(random-effects)), based on a pooled analysis of six trials with

a total of 1047 participants. The RR of adverse effects in the
antibiotic group was 1.8, 95% Cl 1.01 to 3.21, (random effects).
Adult participants had a significantly greater risk of adverse ef-
fects with antibiotics than with placebo (RR 2.62, 95% Cl 1.32 to
5.18) (random effects) while there was no greater risk in children
(RR0.91,95% Cl1 0.51 to 1.63). The pooled RR for persisting acute
purulent rhinorrhoea with antibiotics compared to placebo was
0.73 (95% ClI 0.47 to 1.13) (random effects), based on four studies
with 723 participants. There was an increase in adverse effects in
the studies of antibiotics for acute purulent rhinitis (RR 1.46, 95%
Cl11.10 to 1.94). The authors concluded that there is no evidence
of benefit from antibiotics for the common cold or for persisting
acute purulent rhinitis in children or adults. There is evidence
that antibiotics cause significant adverse effects in adults when
given for the common cold and in all ages when given for acute
purulent rhinitis. Routine use of antibiotics for these conditions
is not recommended.

4.6.2.2. Nasal corticosteroids

The anti-inflammatory effects of nasal corticosteroids may be
beneficial in the common cold. In 2013, a Cochrane review was
published to compare nasal corticosteroids versus usual care
for the common cold on measures of symptom resolution and
improvement in children and adults. Three trials (353 partici-
pants) were included. Two trials compared nasal corticosteroids
to placebo and one trial compared nasal corticosteroids to usual
care. In the two placebo-controlled trials, no benefit of nasal
corticosteroids was demonstrated for duration or severity of
symptoms. The authors concluded that the current evidence
does not support the use of nasal corticosteroids for symptoma-
tic relief from the common cold"*?.

4.6.2.3. Antihistamines

To assess the effects of antihistamines on the common cold

the authors of a Cochrane review included 18 RCTs, which

were reported in 17 publications (one publication reports on
two trials) with 4342 participants (of which 212 were children)
suffering from the common cold, both naturally occurring

and experimentally induced. The interventions consisted of

an antihistamine as monotherapy compared with placebo. In
adults there was a short-term beneficial effect of antihistamines
on severity of overall symptoms: on day 1 or 2 of treatment 45%
had a beneficial effect with antihistamines versus 38% with pla-
cebo (odds ratio (OR) 0.74, 95% Cl 0.60 to 0.92). However, there
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was no difference between antihistamines and placebo in the
mid-term (three to four days) to long term (six to 10 days). When
evaluating individual symptoms such as nasal congestion, rhi-
norrhoea and sneezing, there was some beneficial effect of the
sedating antihistamines compared to placebo (e.g. rhinorrhoea
on day 3: mean difference (MD) -0.23, 95% Cl -0.39 to -0.06 on

a four- or five-point severity scale; sneezing on day 3: MD -0.35,
95% Cl -0.49 to -0.20 on a four-point severity scale), but this ef-
fect is clinically non-significant. Adverse events such as sedation
were more commonly reported with sedating antihistamines
although the differences were not statistically significant. Only
two trials included children and the results were conflicting. The
authors concluded that antihistamines have a limited short-term
(days 1 and 2 of treatment) beneficial effect on severity of over-
all symptoms in adults but not in the mid to long term. There is
no clinically significant effect on nasal obstruction, rhinorrhoea
or sneezing,

4.6.2.4. Decongestants

In 2016, Deckx et al. published a Cochrane review on the ef-
ficacy, and short- and long-term safety, of topical and/or oral
decongestants used in monotherapy to alleviate symptoms of
the common cold in adults and children®".The authors inclu-
ded 15 trials with 1838 participants. In six studies the interven-
tion was a single dose and in nine studies multiple doses were
used. Eleven studies used oral decongestants; four studies used
topical decongestants. Nine studies used pseudoephedrine

and three studies used oxymetazoline. Nine studies compared
multiple doses of topical or oral decongestants with placebo.
Subjective measures of congestion were significantly better for
the treatment group compared with placebo approximately
three hours after the last dose (SMD 0.49, 95% Cl 0.07 to 0.92;
p=0.02); seven studies reported adverse events (six oral and one
topical decongestant); meta-analysis showed that there was

no statistical difference between the number of adverse events
in the treatment group compared to the placebo group. The aut-
hors concluded that the current evidence suggests that multiple
doses of decongestants may have a small positive effect on sub-
jective measures of nasal congestion in adults with the common
cold. Due to the small number of studies that used a topical
nasal decongestant, they were unable to draw conclusions on
the effectiveness of oral versus topical decongestants. Decon-
gestants do not seem to increase the risk of adverse events in
adults in the short term.

4.6.2.5. Paracetamol (acetaminophen)

To investigate the effectiveness of paracetamol RCTs comparing
paracetamol to placebo or no treatment in adults with the com-
mon cold four RCTs involving 758 participants were evaluated
in a Cochrane review?, Participants treated with paracetamol
had significant improvements in nasal obstruction in two of the
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four studies. One study showed that paracetamol was superior
to placebo in decreasing rhinorrhoea severity but was not su-
perior for treating sneezing and coughing. Paracetamol did not
improve sore throat or malaise in two of the four studies. Results
were inconsistent for some symptoms. Two studies showed
that headache and achiness improved more in the paracetamol
group than in the placebo group, while one study showed no
difference between the paracetamol and placebo group. None
of the included studies reported the duration of common cold
symptoms. Minor side effects in the paracetamol group were
reported in two of the four studies. One of them used a combi-
nation of pseudoephedrine and paracetamol. The authors con-
cluded that paracetamol may help relieve nasal obstruction and
rhinorrhoea but does not appear to improve some other cold
symptoms (including sore throat, malaise, sneezing and cough).

4.6.2.6. NSAIDs

Non-steroidal anti-inflammatory drugs (NSAIDs) have been
widely used for the treatment of pain and fever associated

with the common cold. A Cochrane review performed in 2009
includes nine RCTs, describing 37 comparisons: six were NSAIDs
versus placebo, and three were NSAIDs versus NSAIDs®?%). A total
of 1064 patients with the common cold were included. The aut-
hors reported that NSAIDs did not significantly reduce the total
symptom score, or duration of colds. However, for outcomes
related to the analgesic effects of NSAIDs (headache, ear pain
and muscle and joint pain) NSAIDs produced significant bene-
fits, and malaise showed a borderline benefit, although throat
irritation was not improved. Chills showed mixed results. For res-
piratory symptoms, cough and nasal discharge scores were not
improved, but the sneezing score significantly improved. They
found no evidence of increased frequency of adverse effects in
the NSAID treatment groups. The authors recommended NSAIDs
for relieving discomfort or pain caused by the common cold.

4.6.2.7. Antihistamine-decongestant-analgesic combinations

To assess the effectiveness of antihistamine-decongestant-anal-
gesic combinations in reducing the duration and alleviating the
symptoms of the common cold in adults and children 27 trials
(5117 participants) of common cold treatments were evaluated
in a Cochrane review, Fourteen trials studied antihistamine-
decongestant combinations; two antihistamine-analgesic; six
analgesic-decongestant; and five antihistamine-analgesic-
decongestant combinations. In 21 trials the control intervention
was placebo and in six trials an active substance. The evidence
in this systematic review suggests that antihistamine-analgesic-
decongestant combinations have some general benefit in adults
and older children. These benefits must be weighed against the
risk of adverse effects. There is no evidence of effectiveness in
young children.

4.6.2.8. Ipratropium bromide

A Cochrane review was published in 2013 to determine the
effect of ipratropium bromide versus placebo or no treatment
on severity of rhinorrhoea and nasal congestion in children

and adults with the common cold®®. Seven trials with a total

of 2144 participants were included. Four studies (1959 partici-
pants) addressed subjective change in severity of rhinorrhoea.
All studies were consistent in reporting statistically significant
changes in favour of ipratropium bromide. Nasal congestion was
reported in four studies and was found to have no significant
difference between the groups. Two studies found a positive res-
ponse in the ipratropium bromide group for the global assess-
ment of overall improvement. Side effects were more frequent
in the ipratropium bromide group, OR 2.09 (95% CI 1.40 to 3.11).
Commonly encountered side effects included nasal dryness,
blood tinged mucus and epistaxis. The authors concluded that
for people with the common cold, the existing evidence sug-
gests that ipratropium bromide is likely to be effective in amelio-
rating rhinorrhoea. Ipratropium bromide had no effect on nasal
congestion and its use was associated with more side effects
compared to placebo or no treatment although these appeared
to be well tolerated and self-limiting.

4.6.2.9. Nasal irrigation with saline

Nasal irrigation with saline is often employed as an (adjunct)
treatment for URTI symptoms. The Cochrane review publis-

hed in 2015 identified five RCTs that randomised 544 children
(three studies) and 205 adults (exclusively from two studies). All
included studies compared saline irrigation to routine care or
other nose sprays, rather than placebo. Most outcome measures
differed greatly between included studies and, , could not be
pooled. Most results showed no difference between nasal saline
treatment and control. However, one larger trial, conducted
with children, did show a significant reduction in nasal secre-
tion score (MD -0.31, 95% Cl -0.48 to -0.14) and nasal breathing
(obstruction) score (MD -0.33, 95% Cl -0.47 to -0.19) in the saline
group. The trial also showed a significant reduction in the use

of decongestant medication by the saline group. Minor nasal
discomfort and/or irritation was the only side effect reported

by a minority of participants. The authors concluded that nasal
saline irrigation possibly has benefits for relieving the symptoms
of acute URTIs®2%),

4.6.2.10. Steam / heated humidified air

Background: Heated, humidified air has long been used by com-
mon cold sufferers. The theoretical basis is that steam may help
congested mucus drain better and heat may destroy cold virus
as it does in vitro. The Cochrane review in 2017 included six trials
from five publications involving a total of 387 participants2°”.
The authors reported that it is uncertain whether heated, hu-
midified air provides symptomatic relief for the common cold,
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as the fixed-effect analysis showed evidence of an effect (OR
0.30,95% C1 0.16 to 0.56; two studies, 149 participants), but the
random-effects analysis showed no significant difference in the
results (OR 0.22, 95% Cl 0.03 to 1.95). No studies demonstrated
an exacerbation of clinical symptom scores. One study conduc-
ted in the USA demonstrated worsened nasal resistance, but an
earlier Israeli study showed improvement. One study examined
viral shedding in nasal washings, finding no significant diffe-
rence between treatment and placebo groups (OR 0.47,95% Cl
0.04 to 5.19). As judged by the subjective response to therapy
the number of participants reporting resolution of symptoms
was not significantly higher in the heated humidified group (OR
0.58, 95% Cl 0.28 to 1.18; two studies, 124 participants). There
was significant heterogeneity in the effects of heated, humidi-
fied air on different outcomes, therefore, the authors graded
the quality of the evidence as low. Some studies reported minor
adverse events (including discomfort or irritation of the nose).
The authors concluded that the current evidence does not show
any benefits or harms from the use of heated, humidified air
delivered for the treatment of the common cold.

4.6.2.11. Probiotics

In 2015, a Cochrane review assessing the effectiveness and
safety of probiotics (any specified strain or dose), compared with
placebo, in the prevention of acute URTIs in people of all ages,
who are at risk of acute URTIs was published %),

The authors included 13 RCTs, although they could only extract
data to meta-analyse 12 trials, which involved 3720 participants
including children, adults (aged around 40 years) and older peo-
ple. We found that probiotics were better than placebo when
measuring the number of participants experiencing episodes

of acute URTI (at least one episode: OR: 0.53; 95% CI=0.37-0.76,
p<.001, low quality evidence; at least three episodes: OR: 0.53;
95% Cl=0.36-0.80, p=.002, low quality evidence); the mean du-
ration of an episode of acute URTI (MD: -1.89; 95% Cl =-2.03 to
-1.75, p<.001, low quality evidence); reduced antibiotic prescrip-
tion rates for acute URTIs (OR: 0.65; 95% Cl = 0.45-0.94, moderate
quality evidence) and cold-related school absence (OR: 0.10;
95% Cl=0.02-0.47, very low quality evidence). Probiotics and
placebo were similar when measuring the rate ratio of episodes
of acute URTI (rate ratio: 0.83; 95% Cl=0.66-1.05, p=.12, very low
quality evidence) and adverse events (OR: 0.88; 95% Cl=0.65-
1.19, p=.40, low quality evidence). Side effects of probiotics were
minor and gastrointestinal symptoms were the most common.
The authors concluded that probiotics were better than placebo
in reducing the number of participants experiencing episodes of
acute URTI, the mean duration of an episode of acute URTI, an-
tibiotic use and cold-related school absence. This indicates that
probiotics may be more beneficial than placebo for preventing
acute URTIs. However, the quality of the evidence was low or
very low®®,
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4.6.2.12. Vitamin C

In 2013, a Cochrane review on the use of vitamin C for preven-
ting and treating the common cold appeared®®?. In the review
29 placebo-controlled trials evaluating 11,306 participants
contributed to the meta-analysis on the RR of developing a
cold whilst taking vitamin C regularly over the study period. In
the general community trials involving 10,708 participants, the
pooled RR was 0.97 (Cl interval 0.94 to 1.00). Five trials involving
a total of 598 marathon runners, skiers and soldiers on subarc-
tic exercises yielded a pooled RR of 0.48 (95% Cl 0.35 to 0.64).
Thirty-one comparisons examined the effect of regular vitamin
C on common cold duration (9745 episodes). In adults the du-
ration of colds was reduced by 8% (3% to 12%) and in children
by 14% (7% to 21%). In children, 1-2 g/day vitamin C shortened
colds by 18%. The severity of colds was also reduced by regular
vitamin C administration. Seven comparisons examined the
effect of therapeutic vitamin C (3249 episodes). No consistent
effect of vitamin C was seen on the duration or severity of

colds in the therapeutic trials. The authors concluded that the
failure of vitamin C supplementation to reduce the incidence of
colds in the general population indicates that routine vitamin

C supplementation is not justified, yet vitamin C may be useful
for people exposed to brief periods of severe physical exercise.
Regular supplementation trials have shown that vitamin C redu-
ces the duration of colds, but this was not replicated in the few
therapeutic trials that have been carried out. Nevertheless, given
the consistent effect of vitamin C on the duration and severity
of colds in the regular supplementation studies, and the low
cost and safety, it may be worthwhile for common cold patients
to test on an individual basis whether therapeutic vitamin Cis
beneficial for them. Further therapeutic RCTs are warranted.

In 2018 and 2019, four systematic reviews investigated effects
of vitamin C on common cold®'*?'3- However, none of these
systematic reviews included newer studies than included in the
Cochrane review®?%)., So these reviews were not considered.

4.6.2.13. Vaccines

In 2017, a Cochrane review was published to assess the clinical
effectiveness and safety of vaccines for preventing the common
cold in healthy people®*. The development of vaccines for the
common cold has been difficult because of antigenic variability
of the common cold virus and the indistinguishable multiple
other viruses. There is uncertainty regarding the efficacy and
safety of interventions for preventing the common cold in
healthy people.

The review includes only one RCT dating from the 1960s with an
overall high risk of bias. The authors found no conclusive results
to support the use of vaccines for preventing the common cold
in healthy people compared with placebo.
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4.6.2.14. Exercise

In 2014, Lee et al. published a systematic review and meta-ana-
lysis to determine the effects of exercise on prevention of the
common cold®'. Four randomized controlled trials with a total
of 281 participants were included. The effect of exercise on the
prevention of the common cold had a relative risk (RR) of 0.73
(95% Cl, 0.56 to 0.95; 1(2) =7%). The mean difference of mean
iliness days between exercise group and control group was -3.50
(95% Cl, -6.06 to -0.94; 1(2) =93%). The authors concluded that
regular, moderate-intensity exercise may have an effect on the
prevention of the common cold.

4.6.2.15. Echinacea

To assess whether there is evidence that Echinacea preparations
are effective and safe compared to placebo in the prevention
and treatment of the common cold Karsch-Volk et al. included
24 double-blind trials with 4631 participants including a total

of 33 comparisons of Echinacea preparations and placebo in a
Cochrane review®'?, Ten trials with 13 comparisons investiga-
ted prevention and 15 trials with 20 comparisons investigated
treatment of colds (one trial addressed both prevention and
treatment). None of the 12 prevention comparisons reporting
the number of patients with at least one cold episode found a
statistically significant difference. However, a post hoc pooling
of their results, suggests a relative risk reduction of 10% to 20%.
Of the seven treatment trials reporting data on the duration of
colds, only one showed a significant effect of Echinacea over
placebo. The authors concluded that Echinacea products have
not shown to provide benefits for treating colds, although, there
could be a weak benefit from some Echinacea products: the
results of individual prophylaxis trials consistently show positive
(if non-significant) trends, although potential effects are of ques-
tionable clinical relevance.

4.6.2.16. Zinc

To assess whether zinc (irrespective of the zinc salt or formu-
lation used) is efficacious in reducing the incidence, severity
and duration of common cold symptoms placebo-controlled
trials using zinc for at least five consecutive days to treat, or for
at least five months to prevent the common cold. included 16
therapeutic trials (1387 participants) and two preventive trials
(394 participants). Intake of zinc was associated with a signifi-
cant reduction in the duration (days) (MD -1.03, 95% CI -1.72
to -0.34) (p=0.003) (I<sup>2</sup> statistic =89%) but not the
severity of common cold symptoms (MD -1.06, 95% Cl -2.36 to
0.23) (p=0.11) (I<sup>2</sup> statistic = 84%). The proportion
of participants who were symptomatic after seven days of
treatment was significantly smaller (OR 0.45, 95% Cl 0.20 to 1.00)
(p=0.05) than those in the control, (I<sup>2 </sup>statistic =
75%). The incidence rate ratio (IRR) of developing a cold (IRR
0.64, 95% Cl 0.47 to 0.88) (p=0.006) (I<sup>2</sup> statistic =

88%), school absence (p=0.0003) and prescription of antibiotics
(p<0.00001) was lower in the zinc group. Overall adverse events
(OR 1.58,95% Cl 1.19 to 2.09) (p=0.002), bad taste (OR 2.31, 95%
Cl 1.71 to 3.11) (p<0.00001) and nausea (OR 2.15,95% Cl 1.44 to
3.23) (p=0.002) were higher in the zinc group. The very high he-
terogeneity means that the averaged estimates must be viewed
with caution. Authors' conclusions: Zinc administered within 24
hours of onset of symptoms reduces the duration of common
cold symptoms in healthy people, but some caution is needed
due to the heterogeneity of the data. As the zinc lozenges
formulation has been widely studied and there is a significant
reduction in the duration of cold at a dose of >= 75 mg/day, for
those considering using zinc it would be best to use it at this
dose throughout the cold. Regarding prophylactic zinc sup-
plementation, currently no firm recommendation can be made
because of insufficient data. When using zinc lozenges (not as
syrup or tablets) the likely benefit has to be balanced against
side effects, notably a bad taste and nausea®”. Based on the
same studies additional meta-analysis were performed. Hemila
et al. evaluated whether the allergy status and other characteris-
tics of common cold patients modify the effects of zinc acetate
lozenges and concluded that since the effects of zinc acetate lo-
zenges were consistent between the compared subgroups, the
overall estimates for effect seemed applicable over a wide range
of common cold patients®?'®. Hemila furthermore compared the
efficacy of zinc acetate lozenges with zinc gluconate and exa-
mined the dose-dependency of the effect and concluded that
properly composed zinc gluconate lozenges may be as effective
as zinc acetate lozenges. Moreover, he found no evidence that
zinc doses over 100mg/day might lead to greater efficacy in the
treatment of the common cold. Finally, the same group estima-
ted using individual patient data (IPD) meta-analysis the effect
of zinc acetate lozenges on the rate of recovery from colds and
found a three-fold increase in the rate of recovery from the com-
mon cold®'. From these meta-analyses it can be concluded that
zinc administered as zinc acetate or zinc gluconate lozenges at
a dose of >=75 mg/day and taken within 24 hours of onset of
symptoms significantly reduces the duration of common cold. It
is advised for those considering using zinc to use it at this dose
throughout the cold. Regarding prophylactic zinc supplementa-
tion, currently no firm recommendation can be made because
of insufficient data.

4.6.2.17. Herbal medicine (excluding Echinacae)

We are not aware of a systematic review analysing the effecti-
veness of herbal medicine in common cold. A recent review of
Koch et al. included patients with symptoms and signs indi-
cative of viral rhinosinusitis (common cold), post-viral rhinosi-
nusitis and maybe a few patients with ABRS although in most
studies high fever and/or severe illness were excluded®?® and,
therefore, could not be used. However, studies including large
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number of patients have been done evaluating the effectiveness
of herbal medicine for common cold and, therefore, a short
summary is given here. Four papers describe the effectiveness
of BNO1016 (Sinupret) in patients with symptoms indicative of
common cold®'22% The two papers by Jund are both double
blind placebo controlled trials (DBPCTs) and the study described
in the 2012 papers has also been included in the 2015 paper.
BNO1016 is an extract of five herbal drugs (gentian root, primula
flower, sorrel herb, elder flower, and verbena herb) that has
demonstrated antimicrobial and antiviral activity. The herbal
drug combination was assessed for efficacy and tolerability in
600 patients with acute viral rhinosinusitis in two DBPCT trials®?2"
222 A significant higher response to treatment, and significantly
more improvement in SNOT-20, major symptoms score, rhinor-
rhoea, postnasal drip headache and facial pain were found at
day 14 in favour of BNO1016. No serious adverse events were re-
ported in either trial. In a study of 64 patients with common cold
Sinupret for eight days on top of antibiotic was evaluated®).
The Sinupret group had shorter duration of headache, impaired
breathing, nasal discharge and olfactory impairment and faster
resolution of clinical findings at rhinoscopy. Finally, a recent trial
evaluated Sinupret syrup three times daily in a group of 184
children (mean age 8.4 (6-11)) on top of saline and symptomatic
medication®??. The children’s self-assessment of their condition
during the first 10 days of the treatment for three symptoms
(rhinorrhoea, facial pain, and headache) was significantly better
in the Sinupret group than placebo on days 5-8. The physicians
had a similar assessment.

Two studies investigated cineole, an extract from eucalyptus

oil with anti-inflammatory properties, in 302 patients with
symptoms and signs indicative of viral rhinosinusitis, one versus
placebo® and one versus an alternative herbal preparation®°),
Both studies found a greater reduction in symptom scores, indi-
vidual symptom scores and rhinoscopy findings in the cineole
group than in the control group after seven days of treatment.

It can be concluded that the herbal medicine preparations
BNO1016 and possibly also cineole have a significant impact on
symptoms of common cold without important adverse events.
Two studies evaluated the effectiveness of andrographis panicu-
lata SHA-10 extract (1200 mg/day) for five days in one study®?”
and Kan Jang (85 mg standardized extract of andrographis pani-
culata SHA-10 and 10 mg of eleutherococcus senticosus extract)
four tablets, three times daily, for five days®®in reducing the
prevalence and intensity of symptoms and signs in respectively
158 and 200 patients with common cold as compared with a
placebo. A significant decrease in the intensity of symptoms was
observed for the Andrographis paniculate group compared to
placebo in both studies. No adverse effects were observed or
reported. Finally, Hawkins et al. published a systematic review
about the potential use of black elderberry (sambucus nigra) for
common cold. But they combined three studies with patients
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with influenza with one study with patient with common cold.
The study evaluating patients with common cold did not show a
significant effect@?,

In conclusion, some herbal medicines like BNO1016, cineole
and andrographis paniculata SHA-10 extract have significant im-
pact on symptoms of common cold without important adverse
events. A formal systematic review is missing.

4.6.2.18. Fusafungine

Fusafungine displays bacteriostatic activity and has anti-
inflammatory properties. Lund et al. described a pooled analysis
of three randomised double-blind placebo-controlled parallel-
group studies in 532 patients with identical objectives design
and dosage™®*?. The percentage of responders (patients with
nasal symptom score improvement from day 0 to day 4) was
61.5 £+ 2.9% with fusafungine versus 46.8 + 3.1% with placebo
(p=0.009) with an odds ratio of 1.8 (p=0.01) in favour of fusaf-
ungine. The nasal symptom score distribution at day 4 showed
an odds ratio of 1.56 (p=0.011) also in favour of fusafungine.
For patients treated early the percentage of responders was
65.9 + 4.1% with fusafungine versus 38.3 + 4.0% with placebo
(p=0.022) with an OR of 3.08 (p=0.033) in favour of fusafun-
gine. The authors concluded that fusafungine is an effective
treatment of common cold especially when administered early.
However, serious allergic reactions involving bronchospasm alt-
hough rare have occurred after the use of fusafungine (https://
www.ema.europa.eu). For that reason, the medication is no
longer on the market.

4.6.2.19 Homeopathy

A systematic review by Hawke aimed at assessing the effec-
tiveness and safety of oral homoeopathic medicinal products
compared with placebo or conventional therapy to prevent and
treat acute respiratory infections in children #°2, After the analy-
sis of eight RCTs including 1562 children, the authors reported
no significant benefit of homoeopathic products compared to
placebo on infection recurrence or cure rates in children. No
similar study was found for the use of homoeopathic products
in adults with respiratory tract infections.

4.6.2.20. Conclusion

In recent years a number of systematic reviews, many perfor-
med within the Cochrane collaboration have been performed
evaluating the effectiveness of medication for the prevention
and treatment of acute viral rhinosinusitis (common cold). The
authors of these reviews concluded that to prevent common
colds probiotics were better than placebo in reducing the
number of participants experiencing episodes of acute URTI and
that also moderate-intensity exercise may have an effect on the
prevention of the common cold.

It was concluded that the failure of vitamin C supplementation
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to reduce the incidence of colds in the general population
indicates that routine vitamin C supplementation is not justified,
yet vitamin C may be useful for people exposed to brief periods
of severe physical exercise. And finally, no conclusive results
supported the use of vaccines for preventing the common cold
in healthy people compared with placebo.

For the treatment of acute viral rhinosinusitis, the authors of
these reviews concluded that there is no evidence of benefit
from antibiotics for the common cold or for persisting acute
purulent rhinitis in children or adults and that there is evidence
that antibiotics cause significant adverse effects in adults when
given for the common cold. Although the treatment has no
significant adverse effect it was also concluded that the current
evidence does not support the use of nasal corticosteroids for
symptomatic relief from the common cold. There is however
some low / very low-quality evidence that probiotics were bet-
ter than placebo in reducing the mean duration of an episode of
acute URTI, antibiotic use and cold-related school absence.

For symptomatic medication, it was concluded that antihistami-
nes have a limited short-term (days one and two of treatment)
beneficial effect on severity of overall symptoms in adults but
not in the mid to long term. There is no clinically significant ef-
fect on nasal obstruction, rhinorrhoea or sneezing, that multiple
doses of decongestants may have a small positive effect on
subjective measures of nasal congestion in adults with the com-
mon cold without increasing the risk of adverse events in adults
in the short term. Moreover, it was concluded that paracetamol
may help relieve nasal obstruction and rhinorrhoea but does not
appear to improve some other cold symptoms (including sore
throat, malaise, sneezing and cough), NSAIDs relieve discomfort
or pain caused by the common cold and it was suggested that
antihistamine-analgesic-decongestant combinations have some
general benefit in adults and older children. These benefits must
be weighed against the risk of adverse effects. The authors also
concluded that ipratropium bromide is likely to be effective

in ameliorating rhinorrhea in common cold but had no effect
on nasal congestion and its use was associated with more side
effects compared to placebo or no treatment although these
appeared to be well tolerated and self-limiting.

It was also concluded that because there is a consistent effect of
vitamin C on the duration and severity of colds in supplementa-
tion studies, and the low cost and safety, it may be worthwhile
for common cold patients to test on an individual basis whether
therapeutic vitamin Cis beneficial for them. The same holds for
zinc administered as zinc acetate or zinc gluconate lozenges at
a dose of >=75 mg/day and taken within 24 hours of onset of
symptoms significantly reduces the duration of common cold.
When using zinc lozenges the likely benefit has to be balanced
against side effects, notably a bad taste and nausea. Also, nasal
saline irrigation has possible benefits for relieving the symptoms
of acute URTIs contrary to steam which does not show any be-

nefits or harms for the treatment of the common cold.

Finally, it was concluded that Echinacea products have not
been shown to provide benefits for treating colds, although,
there could be a weak benefit from some Echinacea products.
However, some herbal medicine like BN1016, Cineole and
Andrographis paniculata SHA-10 extract seem to have a signifi-
cant impact on symptoms of common cold without important
adverse events.

4.6.3. Oral antibiotics - short courses

4.6.3.1. Short courses of oral antibiotics in adult patients with acute
bacterial rhinosinusitis (ABRS)

4.6.3.1.1. Summary of the evidence

ABRS involves a small portion of patients with ARS. ABRS is
considered to be present when three or more of the following
criteria are present: discoloured discharge, severe (unilateral
dominance) facial pain, high fever (>38°C), double sickening or
raised ESR / CRP®", Antibiotics are thought to be useful in at
least part of the patients with ABRS but poor patient selection
increases the risk of unwanted antibiotics resistance. There is a
need to assess the efficacy of antibiotics among patients who
fulfil the criteria for ABRS. In this section, studies which com-
pared antibiotics with placebo for the treatment ABRS were
assessed.

Studies which involved adults and adolescents (12 years and
above) with symptoms that fulfilled the criteria for ABRS were
included. Studies without a placebo arm, involving children
(under 12 years old), participants with other respiratory tract
infection (such as otitis media, tonsillitis or pharynagitis) or inclu-
ding participants with symptoms lasting more than 12 weeks,
were excluded. Only randomized controlled trials were conside-
red. The outcomes evaluated were the percentage of patients
that achieved cure or improvement during or at the end of the
treatment period.

Three studies were included®224, two double blinded placebo
controlled randomized trials?*>233 and one open labelled ran-
domized trial®% (Table 4.6.1.). All studies involved participants
who had symptoms and/or signs suggestive of ABRS. Lindbaek
et al.?? recruited patients with ABRS symptoms and abnorma-
lities at CT scan (total opacification or fluid level in any sinus). A
score of one point was given for: symptoms lasting longer than
seven days before the first visit, unilateral facial pain, pain in
upper teeth, pain worsening on bending forward, two phases
of disease, rhinorrhoea, nasal obstruction, sinus pain, malaise,
fever above 38°C and hyposmia or anosmia and two extra points
for purulent secretion resulting in a maximum severity score
of 13 points. The participants in this study had a severity score
between 7.8 to 8.8 which meant they would have at least six

of the 11 symptoms assessed, and , therefore, would fulfil the
criteria for ABRS. Hadley et al.?*¥ included adults diagnosed by
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Table 4.6.1. Antibiotics vs. placebo in acute post-viral rhinosinusitis.

Study

Garbutt
2012

Meltzer
2005©

Merenstein
20057

Haye
1998®

Lindbaek
19981

Stalman
199719

Van Bu-
chem
199707

Methods Participants

DBPCRT

DBPCRT

DBPCRT

DBPCRT

DBPCRT

DBPCRT

DBPCRT

Adults with maxillary pain/
sinus tenderness, purulent
secretions and rhinosinusitis
symptoms which did not
improve/worsened after
7-28 days.

Adults (=12y), clinical
diagnosis acute sinusitis
(7-28 days)

Adult (18y) with at least
1symptom of sinusitis
(purulent d/c, facial pain,
pus in nasal cavity) for at
least 7 days

Adults (28-70y), GP practice,
purulent nasal secretion
(10-30 days) AND maxillary
sinus pain/tenderness

Adults with clinically
diagnosed acute sinusitis
AND mucosal thickening
(=5mm) on CT scan (exclude
opacification). (Duration
iliness median 10-13 days
from results.)

Adults (15y) with symptoms
of URTI at least 5 days. Pres-
ence of 2 out of 3 symptoms
(common cold, purulent
discharge, pain in maxillary
sinus when bending)

Patients with maxillary
sinusitis (acute onset of a
common cold with sickness,
headache, nose obstruction,
discharge and tapping pain
of the maxillary sinus) AND
abnormal radiograph on
Caldwell or water’s view
(mucosal thickness >5mm,
air fluid level, opacification).
Mean symptom duration 2.2
weeks.

Interventions

« Amoxicillin 1500mg

3 times daily for 10 days
(n=85)

+ Placebo (n=81)

« Amoxicillin 500 mg three
times daily for 10 days
(n=251)

- Placebo (n=252)

« MFNS 200 mg once daily
with placebo spray in the
evening (n=243)

« MFNS 200 mg twice daily
(n=235)

- Amoxicillin 1 g twice daily
for 10 days (n=67)

« Placebo twice daily for 10
days (n=68)

« Azithromycin 500mg once
daily for 3 days (n=87)
« Placebo (n=82)

« Penicillin V1,320 mg 3
times daily for

10 days (n=20)

« Amoxicillin 500 mg 3 times
daily for 10 days (n=22)

« Placebo (n=21)

- Doxycycline 100mg once
daily for 10 days (n=98)
« Placebo (n=94)

« Amoxicillin 750mg 3 times
daily for 7 days (n=108)
« Placebo (n=106)

Outcomes

» Mean difference between
groups (SNOT-16) day 3, 7,
10 and 28

« Symptom improvement/
cure atday 3,7,10and 28
- Days unable to perform
usual activity

- Relapse or recurrence at
day 28

« Adverse event

» Mean symptoms score
(diary)between day 2 to 15
+ Global response at day 15
« Treatment failure during
treatment

- Adverse event

« Patient reported improve-
ment at day 14

- Likert scale for feeling sick
(0-10) at day 3, 7 and 14

- Days to improvement

+ Adverse event

« Cure or improvement, at
day 3-5, day 10-12 days and
day 23-27

- Relapse at day 27

« Adverse event

« Number restored or much
better at day 10

- Mean VAS score for sinus
symptoms at day 10

« Duration of illness (feeling
sick)

» Days to cure (no pain)

« Cure or improvement day
10 and day 42

- Side effect

- Cure or greatly decreased
symptoms at 2 weeks

+ Mean change symptom
score after 2 weeks (scale
1-5)

- Normal radiograph at 2
weeks

- Relapse after 1 year

- Side effects

Results

+ SNOT-16 score was lower
at day 7 in antibiotics group
but no difference at day 3
and 28

» More patients in antibiotic
group had symptoms
improvement at day 7 but
not at day 3, 10 or 28

- No difference in other
outcomes

- No difference in symptom
score between antibiotics
and placebo

- No difference in global
response

- Treatment failure in 7.2%
antibiotics and 10.7%
placebo

- No difference in adverse
event

- No difference in improve-
ment at day 14

- No difference in likert
score atday 3,7 and 14

« Antibiotic group improved
earlier (8.1 vs. 10.7 days)

- No difference in overall
cure or improvement at day
23-27 but more patients
with improvement in antibi-
otics group at day 10-12

- No difference in relapse

- No difference in adverse
effect

- No difference in number
restored or much better
between groups

- No difference in VAS
between groups at day 10
- No difference in duration
of illness

- No difference in time to
recover

- No difference in numbers
cures or improvement at
day 10 or day 42

17 in antibiotics and 2 in
placebo group reported
side effects

- No difference in cure

« No difference in symptoms
score

- Normal radiographs at 2
weeks were similar in both
groups

« More side effects in antibi-
otics group

« No difference in relapse
after 1 year

CT, computed tomography; DBPCRT, double blind placebo controlled randomised trial; dc, discharge; GP, general practitioner; MFNS, mometasone

furoate nasal spray; SNOT-16, Sino-nasal Outcome Test-16; URTI, upper respiratory tract infection; VAS, visual analogue scale; y, years.
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clinical symptoms of rhinosinusitis [two major (purulent anterior
or posterior nasal discharge and unilateral facial pain or malar
tenderness) or one major and one minor symptom (frontal
headache or fever >37.5°C axillary temp)] lasting between seven
and 28 days and presence of air-fluid levels and/or opacification
on Water's view of a sinus X-ray and positive bacterial culture
from a sinus puncture. Hasgien et al.®*¥ included patients with
facial pain, purulent discharge, double sickening within 10 days
initial improvement and neutrophilia.

Three different types of antibiotics were used (moxifloxacin
400mg daily)®?, penicillin V 1320mg three times daily?*? and
amoxicillin 500mg three times daily?*»24 for the duration of
five to 10 days. Two studies used matched placebos while one
study used ultrasound as comparison®?. Cure was defined as
resolution of signs or symptoms after completion of treatment
which did not need further intervention®?, or self-rated as
either feeling restored or much better?*?, Improvement was
defined as improved clinical symptoms during the treatment
phase. Hadley et al.2*¥ did not report any difference in improve-
ment or cure between antibiotics and placebo while Lindbaek
et al.?3? reported significantly better improvement and cure rate
for the antibiotics group. Hgsgin et al.?** compared antibiotics
with ultrasound therapy and found little or no difference in the
pain reduction between groups. Although this study reported

a larger decrease in pain score at day 4 in the ultrasound group,
the difference in pain reduction between the groups was small
(1.5 out of 10).

Two studies could be combined into a meta-analysis. In the
study of Lindbaek two antibiotics were assessed and evaluated
separately®?., At completion of treatment (day 6 to 10), the anti-
biotics group (two studies (three arms), 289 patients) showed a
higher cure rate than placebo RR 1.36 (95% Cl 1.16-1.59, 12=23%)
(Figure 4.6.1.). The antibiotics group (two studies, 289 patients)
also had more patients with improved symptoms at day three
of treatment compared to placebo (RR 1.68 95% Cl 1.04-2.71,
12=84%) (Figure 4.6.2.). Meta-analysis of adverse events did not
quite reach significance in terms of more adverse events in the
antibiotics group in these studies (RR 1.27 95% Cl 0.87-1.86, 12
64%) (Figure 4.6.3.).

4.6.3.1.2. Conclusion

Antibiotics are effective in a select group of patients with
symptoms and signs suggestive of ABRS. From the limited data
available (two studies versus one) it seems that especially am-
oxicillin / penicillin (beta-lactams) are effective and moxifloxacin
(fluoroquinolone) is not. The efficacy of beta-lactams is evident
at day three where patients already experience better symptom
improvement and continues to have a higher number of cures
at completion of treatment. However, careful patient selection
for those with ABRS is needed to avoid unnecessary use of anti-
biotics and side effects.

4.6.3.2. Short courses of oral antibiotics in children with ABRS
4.6.3.2.1. Summary of the evidence

Studies which involved children (<12 years of life) with
symptoms that fulfilled the criteria for ABRS were included. Only
randomized controlled trials were considered. The outcomes
evaluated were the percentage of patients that achieved cure or
improvement during or at the end of the treatment period.

Two small double blinded placebo controlled randomized trials
were included®* 239, Both studies involved at least partly child-
ren who had symptoms and/or signs suggestive of ABRS (Table
4.6.2.).

Wald et al.?*¥ included 56 children from one to 10 years of age
(average five years) with ARS including one of three features
(persistent symptoms >10 days, acutely worsening symptoms
after day 5, or severe symptoms with fever >102F and purulent
discharge for three consecutive days). In 24 (43%) children, the
illness was classified as mild, whereas in the remaining 32 (57%)
children it was severe. Children were randomly assigned to
receive either amoxicillin (90 mg/kg) with potassium clavula-
nate (6.4 mg/kg) or placebo. Children’s conditions were rated as
cured, improved, or failed according to scoring rules. Of the 28
children who received the antibiotic, 14 (50%) were cured, four
(14%) were improved, four (14%) experienced treatment failure,
and six (21%) withdrew. Of the 28 children who received pla-
cebo, four (14%) were cured, five (18%) improved, and 19 (68%)
experienced treatment failure. Children receiving the antibiotic
were more likely to be cured (50% versus 14%) and less likely to
have treatment failure (14% versus 68%) than children recei-
ving the placebo. There was no division between the mild and
severe patients. Adverse events were reported in 44% children
receiving antibiotics and in 4 14% children receiving the placebo
(p=.014). The most common adverse event was diarrhoea,
which, in general, was self-limited.

Ragab®®included 53 children (<12 years, average five years)
with URTI symptoms >10 days <28 days with at least three
symptoms/signs pointing to ABRS (discharge (with unilateral
predominance) and purulent secretion in the middle meatus,
severe local pain (with unilateral predominance), fever (>38°8C),
and double sickening) in a DBPCT comparing amoxicillin 100
mg/kg/day to placebo. All patients were on saline irrigation.

In the amoxicillin group clinical cure was observed in 83.9% in
comparison to 71% patients in the placebo group (p=0.22). The-
re were also no differences between both groups in the repor-
ted nasal symptom scores, total symptoms scores improvements
at day 7 (p=0.09 and 0.65) and day 14 (p=0.29 and 0.14), and
the mean total PRQLQ values after the two weeks of treatment
(p=0.06). Saline with placebo had less reported adverse effects
than amoxicillin and nasal saline irrigations (p=0.005).

The studies could be combined into a meta-analysis considering
cure at 14 days. Although both studies favoured antibiotics,
there was no significant difference over placebo (RR 1.45 95% Cl
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Figure 4.6.1. Forest plot of the effect of antibiotic versus placebo for cure at completion of intervention (day 6-10) in adult patients with acute bacte-

rial rhinosinusitis.

Antibiotics Placebo Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Hadley 2010 57 73 30 45  43.4% 1.17 [0.92, 1.49] Tl
Lindbaek 1996 (Amoxi) 39 44 25 44  29.2% 1.56 [1.18, 2.06] — &
Lindbaek 1996 (Penicillin) 32 39 25 44 27.4% 1.44 [1.07, 1.94] —
Total (95% Cl) 156 133 100.0%  1.36 [1.16, 1.59] <&
Total events 128 80

ity: i2 — - = 12 = 23% f t t t {
Heterogeneity: Chi® = 2.58, df = 2 (P = 0.27); I° = 23% 01 o2 0’5 3 10

Test for overall effect: Z = 3.89 (P < 0.0001)

Favours placebo Favours antibiotics
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Figure 4.6.2. Forest plot of the effect of antibiotic versus placebo to assess improvement at day 3 of treatment of adult patients with acute bacterial

rhinosinusitis

Antibiotics Placebo Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI

Hadley 2010 62 73 33 45 37.4% 1.16 [0.95, 1.42] 2010 T

Lindbaek 1996 (Amoxi) 35 44 17 44  31.3% 2.06 [1.38, 3.08] 1996 —

Lindbaek 1996 (Penicillin) 32 39 17 44 31.3% 2.12[1.42,3.17] 1996 —

Total (95% CI) 156 133 100.0% 1.68 [1.04, 2.71] ‘

Total events 129 67

Heterogeneity: Tau? = 0.15; Chi? = 12.84, df = 2 (P = 0.002); I> = 84% I t t t t i

i 0.1 0.2 0.5 2 5 10

Test for overall effect: Z = 2.10 (P = 0.04) Favours control Favours antibiotics
Cl, confidence interval; M-H, Mantel Haenszel.
Figure 4.6.3. Forest plot of the effect of antibiotic versus placebo for adverse effects during treatment of adult patients with acute bacterial rhinosi-
nusitis

Antibiotics Placebo Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% ClI

Hadley 2010 96 251 50 123 41.7% 0.94[0.72, 1.23] 2010

Lindbaek 1996 (Amoxi) 24 41 16 44 29.2% 1.61[1.01, 2.57] 1996 &

Lindbaek 1996 (Penicillin) 25 45 16 44 29.1% 1.53 [0.95, 2.44] 1996 T &

Total (95% CI) 337 211 100.0% 1.27 [0.87, 1.86] ’

Total events 145 82

Heterogeneity: Tau? = 0.07; Chi? = 5.59, df = 2 (P = 0.06); I* = 64% I t t 1

Test for overall effect: Z = 1.22 (P = 0.22) 0.2 0.5 2 >

eT - Favours antibiotics Favours placebo

Cl, confidence interval; M-H, Mantel Haenszel.

Figure 4.6.4. Forest plot of the effect of antibiotic vs placebo for improvement at completion of intervention (day 14) in children with acute bacterial

rhinosinusitis

Antibiotics Placebo Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Ragab 2015 26 31 22 31 61.2% 1.18 [0.90, 1.55] -
Wald 2009 18 28 9 28 38.8% 2.00 [1.09, 3.66] ——
Total (95% CI) 59 59 100.0% 1.45 [0.83, 2.53] <‘
Total events 44 31
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Test for overall effect: Z = 1.31 (P = 0.19)

Cl, confidence interval; M-H, Mantel Haenszel.
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Table 4.6.2. Double blind placebo controlled RCT on antibiotics in presumed ABRS in children.

Study Methods Participants Interventions Outcomes Results

Ragab DBPCRT Children (<12y average 5y) with URTI » Amoxicillin 100 mg/ - Clinical cure at day + No difference in clinical

2015209 symptoms kg/day three times 14 cure
>10 days <28 days. At least 3 daily with normal sa-  « Mean total nasal - No difference in TNSS
symptoms/signs (discharge (with line irrigation (n=41) symptoms score - No difference in PRQOL
unilateral « Placebo with normal ~ (TNSS) day 0-7 and 7 score atday 7 and 14
predominance) and purulent secretion  saline irrigation only « PRQOL score - No difference in neutrophil
in the middle meatus, severe local pain  (n=43) « Neutrophil counts on  count at day 7 and day 14
(with unilateral predominance), fever cytology - More adverse event in
(>38,8°C), and double sickening). « Adverse event antibiotic group

Wald DBPCRT Children 1 to 10y (average 5y) (n=56, « Amoxicillin (90 mg/  « Cured (defined « Children receiving the anti-

2009% 50 evaluated) with a clinical presen- kg) with potassium as clinical severity biotic were more likely to be

tation compatible with ABRS. One of
three features (persistent symptoms
>10 days, acutely worsening
symptoms after day 5, or severe
symptoms with fever >102F and puru-
lent discharge for 3 consecutive days).

clavulanate (6.4 mg/
kg) (n=22) (unclear
how many days)

« Placebo (n=28)

score <2) or improved
(score decrease at
least 50%) at day 14

« Adverse event

cured (50% vs. 14%, p=0.01)
- More adverse event in
antibiotics group

ABRS, acute bacterial rhinosinusitis; DBPCRT, double blind placebo controlled randomised trial; PRQOL, patient rated quality of life; TNSS, total nasal

symptoms score; y, years.

0.83-2.53, p=0.19, 2 RCT, n=118, 12=66%) (Figure 4.6.4.).
The children on antibiotics had significantly more adverse
events compared to the placebo (RR 2.50 95% Cl 1.43-4.37,
p=0.001, 2 RCT, n=118, 12=0%) (Figure 4.6.5.).

4.6.3.2.2. Conclusion

Data on the effect of antibiotics on the cure/improvement of
symptoms in ABRS in children are very limited. There are only
two studies with limited numbers that do not show a significant
difference over placebo but do show a significant higher percen-
tage of adverse events. Larger trials are needed to explain the
difference between adults where antibiotics in ABRS has been
shown to be effective (see paragraph 4.6.3.1.) and this outcome.
Systematic reviews or meta-analysis of antibiotic use need to
pay careful consideration to the different classes of antibiotics
that target different bacterial molecular mechanisms, similarly
to how different biologics will target different host molecular
mechanisms (Figure 4.6.6.).

4.6.3.3. Short course of oral antibiotics in adult patients with acute
post viral rhinosinusitis

4.6.3.3.1. Summary of the evidence

Acute post viral rhinosinusitis is defined as having symptoms

of acute rhinosinusitis (ARS) persisting for more than 10 days

or worsening after five days?*". This section aims to assess the
efficacy of antibiotics in the post viral ARS group. Studies were
included which involved adults with ARS with symptoms of at
least five days but less than 12 weeks (to exclude chronic rhi-
nosinusitis). Only double-blind placebo-controlled randomized
trials were included.

Studies were excluded if the study population fulfilled the
criteria for acute bacterial rhinosinusitis (ABRS) or if more than
20% of the study population had symptoms for less than five
days. The minimum duration of five days was used as a cut-

off to exclude patients with common cold. Studies without a
placebo arm, involving children (under 12 years old) or involving
participants with other respiratory tract infection (such as otitis
media, tonsillitis or pharyngitis) were also excluded. The primary

Figure 4.6.5. Forest plost of percentage of patients on antibiotics vs placebo for adverse effects during treatment for children with acute bacterial rhi-

nosinusitis.
Antibiotics Placebo Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl Year M-H, Fixed, 95% CI
Wald 2009 12 28 4 28 33.3% 3.00[1.10, 8.18] 2009 L
Ragab 2015 18 31 8 31 66.7% 2.25[1.15, 4.39] 2015 ——
Total (95% Cl) 59 59 100.0% 2.50 [1.43, 4.37] el
Total events 30 12

ity: Chi? = = = C12 = 09 I t t t } {
Heterogeneity: Chi® = 0.22, df = 1 (P = 0.64); I = 0% b1 02 0’5 3 : 0

Test for overall effect: Z = 3.21 (P = 0.001)

Cl, confidence interval; M-H, Mantel Haenszel.
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Figure 4.6.6. Antibiotic classes and molecular targets.

Cell wall inhibition

B-lactamase
inhibitor

rhinosinusitis which fulfilled the EPOS criteria for at least at least
five days. There were three studies which required participants
to have symptoms for at least seven days prior to randomiza-

Bacterial
B-lactams g jactamases
O—e. e

tion7-29while one study required 10 days??. Lindbaek et al.*?

Cell wall

did not specify duration of symptoms prior to recruitment but

Membrane

the median duration of illness for participants after randomizati-

acrolides on was 10 to 13.5 days after treatment indicating post viral ARS.

Fluoroquinolones \
Ribosome
DNA MRNA

Gyrase / . _/

opcicekes Tetracyclines

Garbutt et al.?” reported higher improvement in the antibio-
tics group on day seven of treatment compared to the placebo
group. However, this difference was not significant at comple-
tion of treatment at day 10. Haye et al.?*® assessed azithromycin
for three days and reported more improvement in the antibio-
tics group at day 10-12. However, this difference was not seen
at day 3 or 28. The other five studies®® 239241243 did not find any
difference in improvement of symptoms or achievement of cure

[T eg. Penicillin, Amoxicillin, Cefuroxime, Cefaclor [l e.9. Clarithromycin, Roxithromycin, Azithromycin
D e.g. Clavulanate
[] eg. Ciprofloxacin

[ 9. Doxycycline
between groups at any time point.

Beta-lactams (e.g. Penicillin, Amoxicillin, Cefuroxime, Cefaclor) target All but one of the studies could be combined into a meta-
peptidoglycan crosslinking in the cell wall. Beta-lactamase inhibitors
(e.g. Clavulanate) target bacterial beta-lactamases that break down
beta-lactam antibiotics. Fluoroquinolones (e.g. Ciprofloxacin) target
DNA gyrase and Topoisomerase |V, thereby blocking DNA separation
and cell division. Tetracylines (e.g. Doxycycline) target the 30s ribosomal
submit thereby blocking protein synthesis. Similarly, macrolides (e.g.
Clarithromycin, Roxithromycin, Azithromycin) target the 50s ribosomal
submit thereby blocking protein synthesis.

analysis to determine the cure rate at day 10-14 (931 patients in
seven studies)?*7:239243) The use of antibiotics was not associated
with greater cure at day 10-14 (RR 1.06 95% Cl .98-1.14, 12=0%)
(Figure 4.6.7).

There were three studies®®* 2424 which reported on the num-
ber of days needed to achieve cure after treatment. Only Meren-
stein et al.?*? reported an earlier cure for the antibiotics group
(median: eight versus 12 days, p=0.04). The other two studies
outcome is number of patients who obtained cure. Cure was did not report significant differences in the number of days to

defined as clinical resolution or significant improvement of cure between the antibiotics and the placebo group*' 243,

symptoms which did not require any further intervention. The
secondary outcomes assessed were number of days to cure and
adverse effects.

Seven studies were included®72*3 (Table 4.6.1). Most studies
evaluated amoxicillin(37-23%.241.243 gnd three studies evaluated pe-
nicillin V24, doxycycline?? or azithromycin®, respectively. The
antibiotics were taken for seven to ten days except for azithro-

Two studies®®2*? including 233 patients could be pooled to
assess the number of days to achieve cure. The use of antibiotics
in post-viral ARS was not associated with earlier cure (SMD -0.43,
95% Cl-1.02—0.16, 12=73%) (Figure 4.6.8.).

Improvement of symptoms was assessed at day 3 of treatment
in four studies. This was defined as complete/partial disappea-
rance of symptoms®?4, patient reporting feeling a lot better/no

mycin (three days)®®. All participants had symptoms of acute symptoms®?”, not feeling ill at day 3 of treatment?*" or without

Figure 4.6.7. Forest plot of the effect of antibiotic versus placebo for cure at completion of the intervention (days 10-14) in adult patients with acute

post-viral acute rhinosinusitis.

Garbutt 2012 63 81 57 71 18.8% 0.97 [0.82, 1.14] s —
Haye 2000 80 86 72 82 22.9% 1.06 [0.96, 1.17] T
Lindbaek 1998 (Amoxy) 17 22 14 21 4.4% 1.16 [0.79, 1.69]
Lindbaek 1998 (pen V) 15 20 14 21 4.2% 1.13 [0.76, 1.67]
Merenstein 2005 32 67 25 68 7.7% 1.30[0.87, 1.94]
Stalman 1997 56 94 55 92 17.2% 1.00[0.79, 1.26] —
Van Buchem 1997 87 105 78 101 24.7% 1.07 [0.94, 1.23] B e —
Total (95% CI) 475 456 100.0% 1.06 [0.98, 1.14] <‘
Total events 350 315
[ 2 _ — _ <12 —_ No, ! } } ]
Heterogeneity: Chi® = 2.75, df = 6 (P = 0.84); I° = 0% s o7 s 7

Test for overall effect: Z = 1.50 (P = 0.13) Favours placebo Favours antibiotics

Cl, confidence interval; M-H, Mantel Haenszel.
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treatment failure (worsening or no improvement of symptoms)
at day 3 of treatment*®,

Four studies, including 907 patients could be pooled to assess
improvement at day 3-4 of treatment(?37:238.240.24) There was a
trend that the use of antibiotics was associated with greater im-
provement at day 3-4 of treatment compared to placebo but it
just did not reach significance (RR 1.06, 95% Cl 1.00-1.12, 12=0%)
(Figure 4.6.9).

There were five studies?72*" which used patient reported out-
come measures such as SNOT-16%7, questionnaire or symptoms
score®®24) to measure severity of nasal symptoms either scored
daily in a diary, or upon baseline and follow up visits. Garbutt et
al.2” found that the SNOT-16 score was lower in the antibiotics

group at day 7 of treatment, but this was not significant upon
completion of treatment. Studies which assessed symptoms of
rhinosinusitis?®23%241.243) gassessed for common nasal symptoms
such as rhinorrhea, nasal congestion, facial pain and feeling
sick. These symptoms were either scored on a visual analogue
scale or on an ordinal scale. There were no differences in the
mean overall change in symptoms score?® 24V from baseline
between antibiotics and placebo. There was also no difference
in the mean individual symptoms score between antibiotics
and placebo®*2%_ |t was not possible to combine data into a
meta-analysis. This indicates that the use of antibiotics does not
significantly reduce the symptoms burden of post viral rhinosi-
nusitis.

Figure 4.6.8. Forest plot of the effect of antibiotic versus placebo to assess the difference (mean difference) in the number of days to achieve cure after

treatment in adult patients with acute post-viral acute rhinosinusitis

Antibiotics Placebo Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Merenstein 2005 8.1 3.6 32 10.7 2.8 25 42.7% -0.78[-1.33, -0.24] —a—
Stalman 1997 4 57 85 557 91 573% -0.17[-0.47,0.12] —
Total (95% CI) 117 116 100.0% -0.43 [-1.02, 0.16] ’»
Heterogeneity: Tau? = 0.14; Chi? = 3.71, df = 1 (P = 0.05); I = 73% ’_2 _’1 5 31 23

Test for overall effect: Z = 1.44 (P = 0.15) Favours antibiotics Favours placebo

Cl, confidence interval; M-H, Mantel Haenszel.

Figure 4.6.9. Forest plot of the effect of antibiotic versus placebo to assess improvement at day 3 of treatment of adult patients with acute post-viral

acute rhinosinusitis.

Antibiotics Placebo Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
Garbutt 2012 30 81 25 74 8.0% 1.10[0.72, 1.68]
Meltzer 2005 233 251 225 252 68.7% 1.04 [0.98, 1.10]
Haye 2000 79 84 71 81 22.1% 1.07 [0.97, 1.18] ™
Lindbaek 1998 (Amoxy) 2 22 2 21 0.6% 0.95[0.15, 6.17] + >
Lindbaek 1998 (pen V) 5 20 2 21 0.6% 2.63[0.57,12.02] >
Total (95% CI) 458 449 100.0% 1.06 [1.00, 1.12] *
Total events 349 325

FP— 2 _ _ 212 — OO, } } } |
Heterogeneity: Chi‘ = 1.95, df = 4 (P = 0.74); I° = 0% -0_2 OfS 5 5-

Test for overall effect: Z = 1.97 (P = 0.05) Favours placebo Favours antibiotics

Cl, confidence interval; M-H, Mantel Haenszel.

Figure 4.6.10. Forest plot of the effect of antibiotics vs. placebo for adverse effects during treatment of adult patients with acute post-viral acute rhi-
nosinusitis.

Risk Ratio
Weight M-H, Fixed, 95% CI

Risk Ratio
M-H, Fixed, 95% CI

Placebo
Events Total

Antibiotics

Study or Subgroup Events Total

Garbutt 2012 14 85 11 81 8.0% 1.21[0.59, 2.51] T

Meltzer 2005 84 251 96 252 68.2% 0.88[0.69, 1.11]

Merenstein 2005 13 57 7 59 4.9% 1.92 [0.83, 4.47] I e ——

Haye 2000 24 87 15 82 11.0% 1.51 [0.85, 2.67] -

Stalman 1997 17 91 2 90 1.4% 8.41[2.00, 35.34] S —
Van Buchem 1997 29 105 9 101 6.5% 3.10[1.55, 6.22] I —
Total (95% CI) 676 665 100.0% 1.28 [1.06, 1.54] ‘

Total events 181 140

Heterogeneity: Chi? = 23.86, df = 5 (P = 0.0002); I> = 79% :0 1 012 015 é é 10=
Test for overall effect: Z = 2.54 (P = 0.01) Favours placebo Favours antibiotics

Cl, confidence interval; M-H, Mantel Haenszel.
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Table 4.6.3. Double blind placebo controlled RCT on antibiotics in post-viral ARS in children.

Study Methods
Khoshdel  RCT

20 ’I 4(246)

Kristo DBPCRT
2005(245)

Garbutt DBPCRT
2001@44

Participants

Children (4-15y, mean age
7.6+2.86) with a clinical presen-
tation of mild - moderate post-
viral acute rhinosinusitis (recent
upper respiratory infection,
postnasal discharge and/or nasal
congestion) for 10-30 days.

Children (4-10y) with acute
respiratory symptoms <3 weeks
(average 8.4+5.6 days) sugges-
tive of post-viral rhinosinusitis
(nasal discharge and obstruc-
tion, sneezing, cough) and an
abnormal ultrasound finding

of at least one maxillary sinus
(mucosal thickening or fluid)

Children (1 to 18 years, average
age 8y) with persistent sinus
symptoms and a clinical diagno-
sis of acute post-viral rhinosinu-
sitis for 10 to 28 days

Interventions

+ Amoxicillin (80 mg/kg/day) in

3 divided doses for 14 days with
saline nasal irrigation (for 5 days)
and 0.25% phenylephrine (for 2
days) (n=50)

- Saline nasal irrigation (for 5
days) and 0.25%

phenylephrine (for 2 days) (no
placebo tablet) (n=50)

- Cefuroxime axetil in 125mg
capsules twice daily for 10 days
(n=41)

« Placebo twice daily for 10 days
(n=41)

« Amoxicillin 40 mg/kg/d three
times daily (n=58) for 14 days

» Amoxicillin-clavulanate 45 mg/
kg/d twice daily (n=48) for 14
days

« Placebo twice daily for 14 days
(n=55)

Outcomes

- Cure atday 3 and 14
(Children visited at home
and examined for com-
plete absence of sinusitis
signs and symptoms).

- Cure, improve, unchan-
ged or deteriorate based
on clinician assessment
and parents’ opinion at
day 14

« 14-day diary nasal
symptoms score (total
0-6)

- Adverse effect

+ Improvement (little or a
lot better) at day 14

» Change in sinus
symptoms score using S5
score (0-3) at day 14

- Adverse effects of
treatment

Results

- Cure better in amoxi-
cillin group at day 3
(85 vs. 37.5%, p<0.01)
but no difference at
other time points.

- No difference in
% cure or improve
between groups at
day 14

- No difference in
symptom score
between groups at
from day 1 to 14

- No difference in
adverse effect

« No difference in im-
provement at day 14
- No difference in S5
sinus symptoms score
atday 14

« No difference in
adverse event

DBPCRT, double blind placebo controlled randomised trial; RCT, randomised controlled trial; y, years.

Figure 4.6.11. Forest plot of the effect of antibiotic versus placebo to assess improvement at day 10-14 of treatment of children with acute post-viral

acute rhinosinusitis

Antibiotics Placebo Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI

Khoshdel 2014 39 40 38 40 52.1% 1.03 [0.94, 1.12] 2014

Kristo 2005 32 35 31 35  16.0% 1.03[0.88, 1.21] 2005

Garbutt (Amoxi) 2001 46 58 47 55 13.4% 0.93[0.78, 1.10] 2001

Garbutt (Amoxi-clavulanic) 2001 43 48 47 55 18.5% 1.05[0.91, 1.21] 2001

Total (95% CI) 181 185 100.0% 1.02 [0.96, 1.08]

Total events 160 163

. 2 _ CChi2 — _ _ L2 [} t : 1 t t J
_II——|eterfogene|tyI.|Tz;: = (2)806 EQI P—_1(.)5I§S,)df =3 (P =0.68);1°=0% 51 o> o5 1 b 5 0
est for overall effect: Z = 0.54 (P = 0.59) Favours placebo Favours antibiotics
Cl, confidence interval; M-H, Mantel Haenszel.
Figure 4.6.12. Forest plot of the effect of antibiotics vs. placebo for adverse effects during treatment of children with acute post-viral acute rhinosi-
nusitis.
Antibiotics Placebo Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl Year M-H, Fixed, 95% CI

Kristo 2005 1 35 2 35  14.0% 0.50 [0.05, 5.27] 2005 I

Garbutt (Amoxi-clavulanic) 2001 7 58 6 55  43.0% 1.11 [0.40, 3.09] 2001

Garbutt (Amoxi) 2001 11 58 6 55  43.0% 1.74 [0.69, 4.38] 2001

Total (95% CI) 151 145 100.0% 1.29 [0.68, 2.47]

Total events 19 14

e 2 _ — 12 — 09 ; t T t J
Heterogeneity: Chi* = 1.11, df = 2 (P = 0.57); I = 0% 001 o1 1 10 100

Test for overall effect: Z = 0.78 (P = 0.44) Favours antibiotics Favours placebo

Cl, confidence interval; M-H, Mantel Haenszel.
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Finally, the antibiotics group had significantly more adverse
events compared to the placebo group although there was a
significant heterogeneity (1341patients, RR 1.28 95% CI 1.06-
1.54, 12=79%) (Figure 4.6.10).

4.6.3.3.2. Conclusion

In conclusion, there is no benefit of prescribing antibiotics for
post viral ARS in adults. There is no effect on cure or duration of
disease and there are more adverse events. Based on the mode-
rate level of evidence and the fact that acute post-viral rhinosi-
nusitis is a self-limiting disease, the EPOS2020 steering group
advises against the use of antibiotics for adults in this situation.

4.6.3.4. Short course of oral antibiotics in children with acute post
viral rhinosinusitis

4.6.3.4.1. Summary of the evidence

This section aims to assess the efficacy of antibiotics in the
post viral ARS group in children. Studies were included which
involved children with ARS with symptoms of at least five days
but less than 12 weeks (to exclude chronic rhinosinusitis). Only
DBPCTs were included.

Studies were excluded if a significant proportion of the study
population fulfilled the criteria for ABRS or if more than 20%

of the study population had symptoms for less than five days.
The minimum duration of five days was used as a cut-off to
exclude patients with common cold. Studies without a placebo
arm, and/or involving adults were also excluded. The primary
outcome is number of patients who obtained cure/significant
improvement at 10-14 days. The secondary outcomes assessed
were number of days to cure and adverse effects.

Three studies were included: Garbutt, 2001; Kristo, 2005; and
Khoshdel, 2014%#24%) The Garbutt study contained three arms.
Two studies evaluated amoxicillin®*2%), one amoxicillin with
clavulanic acid®* and one cefuroxime®. The antibiotics were
taken for 10-14 days. All participants had symptoms of acute
post-viral rhinosinusitis which fulfilled the EPOS criteria for at
least at least five days (Table 4.6.3.).

Khoshdel et al.?*®found a higher cure rate in the amoxicillin
group at day 3 (85 vs. 37.5%, p<0.01) but no difference at other
time points. The other two studies did not find a significant dif-
ference between antibiotics and placebo* 4,

The studies could be combined into a meta-analysis to deter-
mine the cure rate at day 10-14 (366 patients in three studies)
(44246 The use of antibiotics was not associated with greater
cure/significant improvement at day 10-14 (RR 1.02 95% Cl .96-
1.08, 12=0%) (Figure 4.6.11.).

Two studies could be combined and could not show that the pa-
tients on antibiotics did have significantly more adverse events
compared to the placebo group (RR 1.29 95% Cl 0.69-4.38,
p=0.44, 2 RCT (3 arms) , n=296, 1>=0%) (Figure 4.6.12.).

4.6.3.4.2. Conclusion

The use of antibiotics in children with acute post-viral rhinosinu-
sitis is not associated with greater cure/significant improvement.
Although the two studies that could be combined did not show
significantly more side effects than placebo, studies in adults
(see 4.6.3.3) did show significantly more side effects. Based on
the moderate level of evidence and the fact that acute post-viral
rhinosinusitis is a self-limiting disease, the EPOS2020 steering
group advises against the use of antibiotics for children in this
situation.

4.6.3.5. Methods that could change inappropriate prescription of
antibiotics

Antibiotic resistance is a major public health problem. A major
risk factor is irrational antibiotic use, e.g., in patients with com-
mon respiratory tract infections®?#259, Prescription of antibio-
tics in in Europe varies greatly; the highest rate in 2016 was in
Greece (36.3 DDD per 1000 inhabitants daily®") and the lowest
was in the Netherlands (10.4 DDD per 1000 inhabitants daily)@*
248 Higher rates of antibiotic resistance are shown in high antibi-
otic consuming countries (Figures 4.6.13 and 4.6.14). It has been
shown that individuals prescribed an antibiotic in primary care
for a respiratory or urinary infection develop bacterial resistance
to that antibiotic. The effect is greatest in the month immedia-
tely after treatment but may persist for up to 12 months®2,

But even in countries in Northwest Europe substantially higher
proportions of consultations result in an antibiotic prescription
than was deemed appropriate according to what has been ad-
vised in guidelines, and presumed acute rhinosinusitis is one of
the diseases where discrepancies are largest. In a study in the UK
88% of the consultations for rhinosinusitis resulted in an antibi-
otic prescription where experts deemed 11% appropriate??. The
same was true in the Netherlands where 34% of the interviewed
primary care physicians chose an antibiotic as treatment for a
patient with moderate severe acute rhinosinusitis’". Substan-
tial variation between practices is found® 23,

A number of studies have evaluated measurements that could
help to decrease the inappropriate prescription of antibiotics
for acute rhinosinusitis?+2%. Most studies emphasize training
of physician communication skills on the use of antibiotics>>
26, accountable justification and peer comparison®> 256259 and
training of physicians®® 2, The use of a point-of-care C-reactive
protein testing did not reduced antibiotic prescription in child-
ren with (non-severe) acute respiratory infections®@# 257,

4.6.4. Nasal corticosteroid in acute post-viral rhinosinusitis
4.6.4.1. Nasal corticosteroid in acute post-viral rhinosinusitis in

adults
4.6.4.1.1. Summary of the evidence
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Figure 4.6.13. Consumption of antibiotics for systemic use in the com-
munity by antibiotic group in 30 EU/EEA countries, 2013 (expressed in
DDD per 1000 inhabitants and per day(251).
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This section aims to assess the efficacy of nasal corticosteroids
in adults with post-viral ARS. There are no studies evaluating the
effect of nasal corticosteroids on ABRS. Studies were included

if they involved adults with ARS with symptoms of at least five
days but less than 12 weeks (to exclude chronic rhinosinusitis).
Only double-blind placebo-controlled randomized trials publis-
hed after the year 1990, assessing the effects of nasal cortico-
steroids for patients who fulfilled the criteria of post-viral acute
rhinosinusitis are included. Patients with common cold and
acute bacterial rhinosinusitis (ABRS), are excluded. Nasal corti-
costeroids delivered into the nose and the paranasal sinuses by
any delivery methods generally available in clinical practice are
included. Outcomes included in this analysis are time to cure,
quality of life, symptoms and adverse events.

Of the eight studies included in this section, five studies38 260-263)
were placebo-controlled trials assessing the effects of nasal cor-
ticosteroids alone (Table 4.6.4.) and three were studies®?** evalu-
ating the effect of the addition of nasal corticosteroids to treat-
ment with antibiotics (Table 4.6.5.). The papers of Bachert?®® and
Meltzer 2012@%" are post-hoc analyses of the data from Meltzer
20052, All studies mainly evaluated patients meeting the EPOS
criteria for acute post-viral rhinosinusitis although in the study
of Dolor®* duration of disease was not indicated. A number of
studies evaluated more than one dosage of nasal corticoste-
roids. These are analysed separately in the meta-analysis.

Five studies60-262.264.269 reported on time to cure or reduction

in symptoms. Three studies reported a reduced time to cure/

82

Figure 4.6.14. Proportion of macrolide Resistant (R) Streptococcus pneu-

monia isolates in participating countries in 2013(250).

Percentage resistance

' No datareported orless than 10 isolates
3 Notincluded

e Liechtensten @
= Luxembourg e
- Malta

reduced symptoms@' 264265 the other two did not. The data
were insufficiently reported to meta-analyse. Three studies263269
evaluated the SNOT-20 score. The SNOT-20 is not validated for
ARS but may give some impression of quality of life also in acute
disease. The meta-analysis showed no significant difference
between treatment with nasal corticosteroids and placebo alt-
hough the data showed significant heterogeneity (MD 0.13, 95%
Cl-0.04 t0 0.31, p=0.14; 4 RCTs, n = 1120; Figure 4.6.15.).

Four studies reported on total symptom score?38 260,265 266)

The studies could be combined into a meta-analysis. Both the
analyses of the studies where nasal corticosteroid was the single
treatment (SMD 0.32, 95% Cl 0.15 to 0.50, p=0.0003; two (two
arms) RCTs, n = 1860; Figure 4.6.16.) and where nasal corticoste-
roid was added to an antibiotic (that on its own has shown to be
not effective (see paragraph 4.6.4.3.)) showed a significant effect
over placebo (SMD 0.21, 95% Cl 0.11 to 0.30, p<0.00001; two
RCTs, n=1699; Figure 4.6.16.).

Some studies reported on separate symptoms where nasal
congestion was often found to be significantly improved in the
nasal corticosteroid group compared to placebo. No meta-ana-
lysis was performed.

There was no difference in adverse events and/or in patients
needing antibiotics in the studies that evaluated that parameter
(Table 4.6.4.).

Finally, Svensson et al.*” used a cost-effectiveness model to
analyse the cost-effectiveness of mometasone furoate nasal
spray (MFNS) compared with amoxicillin or placebo in the
treatment of post-viral rhinosinusitis. Costs were reduced and
quality-adjusted life years were increased with MFNS 200 g
twice daily compared with amoxicillin 500 mg three times daily.
MFNS was cost-saving or cost-effective compared with amoxicil-
lin or non-active treatment in the sensitivity analyses regardless
of the HRQOL measurement used.
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Table 4.6.4. Nasal corticosteroids compared to placebo in adult patients with acute post-viral rhinosinusitis.

Study

Keith
201 2(260)

Meltzer
20126M

Williamson

2007(262)

Bachert
2007(263)

Methods
DBPCT

DBPCT

DBPCT

Post hoc analysis of
Meltzer 2005(238)
although the dosa-
ge indicated here
are twice as high

as in the original
paper (200ug twice
and four times daily
compared to once
and twice daily in
Meltzer 2005(238)

Participants

737 patients (age >12y)
with acute post-viral
rhinosinusitis

728 patients (age >12y)
with post-viral ARS
Post hoc analysis of
Meltzer 2005(238)

240 adults post-viral ARS
(207 analysed)

340 patients (331 ana-
lysed) with post-viral ARS

Interventions

- FFNS 110ug once daily
(n=240) for 2 weeks

- FFNS 110ug twice daily
(n=252) for 2 weeks

« Placebo (n=245) for 2
weeks

« MFNS 200ug twice daily
for 15 days (n=234)

« MFNS 200ug once daily
for 15 days (n=243)

« Amoxicillin 500mg 3
times daily for 15 days
(n=248)

« Placebo for 15 days
(n=246)

+ 500mg of amoxicillin 3
times per day for 7 days
and 200pg budesonide in
each nostril once per day
for 10 days (n=46)

+ 500mg of amoxicillin 3
times per day for 7 days
(n=54) 200ug budeso-
nide in each nostril

once per day for 10 days
(n=56)

« Placebo (n=51)

« MENS 200ug twice daily
for 15 days (n=81)

« MENS 200ug four times
daily for 15 days (n=84)

» Amoxicillin 500mg 3
times daily for 10 days
(n=84)

« Placebo nasal spray and
tablets (n=82)

83

Outcomes

During 1 month:

+ SNOT-20

- Daily major symptom
score (a composite
score of three indivi-
dual symptoms (nasal
congestion/stuffiness,
sinus headache/pressure
or facial pain/pressure,
postnasal drip), each
using a scale of 0-3.
These assessments were
conducted twice daily,
before the morning and
evening dose)

« Individual symptoms

« The first time to
symptom improvement
(defined as reduction

of individual symptom
scores of nasal con-
gestion/stuffiness, sinus
headache/pressure or
facial pain/pressure, and
postnasal drip)

- Need of antibiotics

- Adverse events

- MSS

- The percentage of

days with minimal MSS
(defined as average am /
pm MSS <4) for 1 month
- The percentage of days
with minimal congestion
(<1) for 1 month

- Time to first day with
minimal symptoms

« Proportion of patients
having symptoms lasting
10 days or more

- Time to cure (graph)
% cured at day 10

« Total symptom score

- SNOT-20
« Global scores

Results

Treatment with FFNS vs.
placebo resulted in:

« No significant reduction
in SNOT-20

- Significant reduction in
major symptom score

- Significant reduction in
congestion

- No significant difference
in time to symptom
improvement

- No difference in need
for antibiotics

- No difference in adverse
events

Treatment with MFNS
compared to placebo
resulted in:

- Significantly reduced
mean rhinosinusitis
major symptom score

- Significantly reduced
percentage of days with
minimal MSS

- Significantly reduced
percentage of days with
minimal congestion

- Significantly reduced
time to first day with
minimal symptoms

No significant effect in
any treatment group
compared to placebo for
all outcomes

Treatment with MFNS
compared to placebo
resulted in:

- Significant improve-
ment in SNOT-20

- Significant improve-
ment in global response
to treatment
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Table 4.6.4. Nasal corticosteroids compared to placebo in adult patients with acute post-viral rhinosinusitis. (continued)

Study Methods  Participants Interventions
Meltzer DBPCT Post-viral ARS (n=981) « MFNS 200pg once daily
20058 for 15 days (n=243)

« MFNS 200pg twice daily
for 15 days (n=235)

- Amoxicillin 500mg 3
times daily for 10 days
(n=251)

- Placebo nasal spray and
tablets (n=252)

Outcomes

» Mean am / pm MSS over
days 2 to 15 of the treatment
phase

« Mean major symptom score,
total symptom score, and
individual scores (average

of am / pm scores) for each
symptom averaged weekly
and daily

- Safety assessments included
disease recurrence during
follow-up and adverse event
monitoring

Results

+ MENS 200mg twice daily
produced significant symp-
tom improvements versus
amoxicillin and placebo

+ MENS 200mg once daily pro-
duced significant symptom
improvements versus placebo
- The incidence of treatment-
emergent adverse events was
similar among the treatment
groups

ARS, acute rhinosinusitis; DBPCT, double blind placebo controlled trial; FFNS, fluticasone furoate nasal spray; MFNS, mometasone furoate nasal spray;

MSS, Mean Rhinosinusitis Major Symptom Score; SNOT-20, Sino-nasal Outcome Test-20; y, years.

Table 4.6.5. Nasal corticosteroid as addition to oral antibiotics in adult patients with acute post-viral rhinosinusitis.

Study Methods Participants Interventions Outcomes Results
Nayak DBPCT 967 post-viral rhinosinusitis < MFNS 400ug nasal spray « Mean improvement in Treatment with MFNS 400
2002269 patients twice daily for 21 days daily symptom scores (0-3)  and 200 twice daily compa-
(n=324) for total symptoms, heada-  red to placebo resulted in a
+ MENS 200ug nasal spray che, facial pain, congestion, significantly:
twice daily for 21 days purulent rhinorrhoea, - Larger mean reduction in
(n=318) postnasal drip, and cough total symptom scores and
« Placebo nasal spray for 21  over 15 days congestion than placebo
days (n=325) « Overall therapeutic - Larger mean reduction in
response to treatment (0-5) facial pain, rhinorrhoea and
All patients: amoxicillin/cla-  at day 21 post-nasal drip than placebo
vulanate potassium 875mg, - Onset of relief - Significantly better overall
twice daily, for 21 days « CT scan at day 21 therapeutic response at day
« Adverse events 21 compared to placebo
« Co-syntropin-stimulation - Significant faster onset of
plasma cortisol relief
« Comparable adverse events
No differences in CT scans,
adverse events and plasma
cortisol
Dolor DBPCT 95 ARS patients with acute  « FPNS 2 puffs twice daisy - Time to clinical success Patients using FPNS had:
2001@% sinonasal symptoms and « Placebo nasal spray in (patient reported cured or - Significantly shortened time
history of recurrent rhino- each nostril once daily for much improved) to clinical success
sinusitis or chronic rhinitis 21 days (n=48) « Sinus symptoms score - Significantly shorter time to
(92 analyzed) (duration of + SNOT-20 clinical success
disease unclear) All received 250mg of ce- +SF-12 « Improved work performance
furoxime axetil twice daily ~ « Mean work performance - No significant differences in
for 10 days and 2 puffs of rhinosinusitis symptom
xylometazoline hydrochlo-
ride in each nostril twice
daily for 3 days
Meltzer DBPCT 407 post-viral ARS patients  « MFNS 400pg, twice daily - Daily symptom scores - Significantly greater decre-
2000260) (n=200) (0-3) for headache, facial ase in total symptom score

« Placebo spray twice daily
for 21 days (n=207)

All patients:
Augmentin, 875 mg twice
daily

pain, congestion, purulent
rhinorrhoea, postnasal drip,
and cough

- Overall therapeutic
response to treatment (0-5)
at day 21

+ CT scan at day 21

- Adverse events

and headache, congestion,
and facial pain compared
with placebo.

- No differences in other
outcomes

- No difference in therapy-
related local adverse events

CT, computed tomography; DBPCT, double blind placebo controlled trial; FPNS: fluticasone propionate nasal spray; MFNS, mometasone furoate nasal

spray; SF-12, Short Form-12 (12-item short form QOL survey; SNOT-20, Sino-nasal Outcome Test-20.
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Figure 4.6.15. Forest plot of the effect of intranasal corticosteroids versus placebo on change from baseline SNOT-20 score in acute post-viral rhinosi-

nusitis.

Corticosteroid Placebo

Mean Difference

Mean Difference

Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Keith 2012 (220 pg) 1.5 1.03 218 1.5 1.02 211 26.6% 0.00[-0.19,0.19] 2012 —
Keith 2012 (110 pg) 1.6 0.89 219 1.5 1.02 211 27.7% 0.10[-0.08,0.28] 2012 —
Bachert 2007 1.3 0.33 84 1 0.28 82  35.4% 0.30[0.21, 0.39] 2007 —a—
Dolor 2001 0.8 1.35 47 0.8 0.95 48 10.3% 0.00[-0.47,0.47] 2001
Total (95% CI) 568 552 100.0% 0.13 [-0.04, 0.31] et
. 2 _ . 2 _ — 12 — 0, ; + + {
Heterogeneity: Tau® = 0.02; Chi* = 10.27, df = 3 (P = 0.02); I° = 71% 05 025 0 055 05

Test for overall effect: Z = 1.49 (P = 0.14)

Cl, confidence interval; M-H, Mantel Haenszel.

Favours corticosteroid Favours placebo

Figure 4.6.16. Forest plot of the effect of intranasal corticosteroids versus placebo on change from baseline of total symptom score in acute post-viral

rhinosinusitis.

Intranasal corticosteroid Placebo

Std. Mean Difference

Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year 1V, Random, 95% CI

2.1.1 Single treatment

Keith 2012 220 3.33 0.82 252 2.97 1.87 245 14.3% 0.25[0.07, 0.43] 2012 e

Keith 2012 110 3.36 2.03 240 2.97 1.87 245 14.1% 0.20[0.02, 0.38] 2012 e

Meltzer 2005 400 4.48 1.21 220 3.75 1.21 219 13.3% 0.60[0.41, 0.79] 2005 e —
Meltzer 2005 200 4.01 0.82 220 3.75 1.21 219 13.5% 0.25[0.06, 0.44] 2005 e —

Subtotal (95% CI) 932 928 55.3% 0.32 [0.15, 0.50] il
Heterogeneity: Tau? = 0.02; Chi? = 11.22, df = 3 (P = 0.01); I = 73%

Test for overall effect: Z = 3.58 (P = 0.0003)

2.1.2 Addition to antibiotics

Nayak 2002 400 5.89 3.45 318 5.22 3.45 325 15.8% 0.19 [0.04, 0.35] 2002 I —

Nayak 2002 800 5.86 3.39 324 5.22 339 325 15.9% 0.19[0.03, 0.34] 2002 —_—

Meltzer 2000 5.87 3.2 200 5.05 3.2 207 13.1% 0.26 [0.06, 0.45] 2000 —_—

Subtotal (95% CI) 842 857 44.7% 0.21 [0.11, 0.30] ‘
Heterogeneity: Tau? = 0.00; Chi? = 0.32, df = 2 (P = 0.85); I = 0%

Test for overall effect: Z = 4.25 (P < 0.0001)

Total (95% CI) 1774 1785 100.0% 0.27 [0.17,0.37] 0
Heterogeneity: Tau? = 0.01; Chi® = 14.26, df = 6 (P = 0.03); I = 58% 5_1 _05 S ) 055 15

Test for overall effect: Z = 5.21 (P < 0.00001)
Test for subgroup differences: Chi? = 1.30, df = 1 (P = 0.26), I* = 22.8%

Cl, confidence interval; M-H, Mantel Haenszel.

4.6.4.1.2. Conclusion

Nasal corticosteroids are effective in reducing total symptom
score in adults suffering from acute post-viral rhinosinusitis.
However, the effect is small. Nasal corticosteroids have not been
shown to have an effect on QOL. We downgraded the evidence
because of high heterogeneity. Acute post-viral rhinosinusitis

is a self-limiting disease. Based on the moderate quality of the
evidence and the small effect size the EPOS2020 steering com-
mittee advises only to prescribe a nasal corticosteroid when
reduction of the symptoms of the acute post-viral rhinosinusitis
is considered necessary.

4.6.4.2. Nasal corticosteroid in acute post-viral rhinosinusitis
in children

4.6.4.2.1. Summary of the evidence
This section aims to assess the efficacy of nasal corticosteroids in

Favours corticosteroids Favours placebo

children with post-viral ARS. There are no studies evaluating the
effect of nasal corticosteroids on ABRS. Studies were included if
they involved children with ARS with symptoms of at least five
days but less than 12 weeks (to exclude chronic rhinosinusitis).
We identified two studies, one DBPCT and one single blind®%
269, Both evaluated the use of nasal corticosteroids on top of
antibiotics. Both studies found a significantly larger decrease in
symptoms and in one study more children were cured (21/50
versus 2/50) (Table 4.6.8.).

4.6.4.2.2. Conclusion

Nasal corticosteroids seem to be effective in reducing total
symptom score in children suffering from acute post-viral
rhinosinusitis on top of (ineffective) antibiotics. Acute post-viral
rhinosinusitis is a self-limiting disease. Based on the very low
quality of the evidence the EPOS2020 steering committee can-
not advise on the use of nasal corticosteroids in children with
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Table 4.6.6. Bacterial lysates in children with acute post-viral rhinosinusitis.

Study Methods Participants Interventions Outcomes Results

Barreto DBPCT Children aged 18m-9y with - OM-85-BV (3.5mg) (n=26) -« Improvement » OM-85-BV group improved

1998 (283) ARS « Placebo (n=30) daily for - Convalescence sooner than the placebo group
10 days (5.56+4.98 vs. 10£8.49; p<0.05).
Both groups received » OM-85-BV had significantly shor-
amoxicillin/clavulanic acid ter convalescence time compared
(40/10mg/kg) daily in 3 to the placebo group (15.38+8.91
doses for 21 days. vs. 20.28+7.17; p<0.05)

DBPCT, double blind placebo controlled trial; m, months; OM-85-BV, oral bacterial extract; y, years.

Table 4.6.7. Homeopathy for acute post-viral rhinosinusitis.

Study Methods Participants Interventions Outcomes Results
Zabolotnyi  DBPCT Adults with radio- Sinfrontal (n=57) vs. Assessed atday 0, 7, 14, - There was a significant reduction
200728 graphic confirmed placebo (n=56); one tablet  and 21 in the SSS compared to placebo
acute maxillary sinusitis ~ every hour until firstim- «SSS (5.8+2.3[6.0] point vs. 2.3 + 1.8[2.0]
(n=133). provement (max 12 tablets  « Radiographic cure points; p<0.0001).
per day). After first sign of « Clinical cure « At 3 weeks, 68.4% of those on me-
improvement or day 3,two - Improvement in health dication had complete remission
tablets three times daily. state (EQ-VAS) of symptoms compared to 8.9% of
Tablets had to be melted - Ability to work or do placebo patients.
slowly in the mouth at least  usual activities - Substantial radiographic impro-
30 minutes before or after < Treatment outcome vement was noted in significantly
meals. more patients in the Sinfrontal

group compared to placebo (77.2%
vs. 21.4%, p<0.0001).

By day 7, 52.6% of patients in the
Sinfrontal group were able to carry
out daily activities compared to the
17.9% in the placebo group.

«The mean change for the EQ-VAS
was significantly different for the
Sinfrontal group compared to

the placebo group (17.3+£9.1 vs.
6.248.1, p<0.01).

DBPCT, double blind placebo controlled trial; EQ-VAS: Euroqol visual analoque score; SSS, sinusitis severity score.

Table 4.6.8. Nasal corticosteroid as addition to oral antibiotics in children with acute post-viral rhinosinusitis.

Study Methods Participants Interventions Outcomes Results
Rahmati SBRT 100 children with mostly » Amoxicillin 80 to 100 mg/ At 10-14 days: In the group receiving am-
20132 post-viral ARS (2 to 14 kg/ day with FPNS 50 pug + Cure oxicillin and FPNS compared
years) per nostril twice daily for 14 - Total symptom score to the groups with amoxicil-
days (n=50) (0-50) lin alone:
+ Amoxicillin 80 to 100 mg/ « Significantly more patients
kg/ day for 14 days (n=50) were cured
» Symptom score was signifi-
cantly lower
Barlan DBPCT 151 (89 evaluated) children « Budesonide nasal spray Evaluation in first 3 weeks: ~ The budesonide group com-
19972 with mostly post-viral ARS  bid, 50ug, to each nostril for - Daily record card (filled pared to the placebo group
(mean age 7y) 3 weeks (n=43) in by parents) symptom showed:
« Placebo nasal spray bid, scores including purulent - Significant larger impro-
50pg, to each nostril for 3 nasal discharge, cough vement in cough and nasal
weeks (n=46) and presence of fever and discharge scores at the end
All patients received amoxi- headache (0-3). of second week but not 1st
cillin-clavulanate potassium, or 3rd week.
40mg/kg/d three times daily
for 3 weeks

ARS, acute rhinosinusitis; DBPCT, double blind placebo controlled trial; FPNS, fluticasone propionate nasal spray; SBRT, single blind randomised trial;

y, years.
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acute post-viral rhinosinusitis.

4.6.5. Oral corticosteroids

4.6.5.1. Summary of the evidence

Systemic corticosteroids could be effective by attenuating the
inflammatory response. Systemic administration of cortico-
steroids may have advantages over nasal use, such as quicker
onset of action, higher therapeutic levels and no risk of poor
deliverance because of nasal congestion/sinus blockage. In 2014
a Cochrane review of systemic corticosteroid therapy for acute
rhinosinusitis suggested that oral corticosteroids in combination
with antibiotics may be modestly beneficial for short-term relief
of symptoms in acute rhinosinusitis®7.

We analyzed four DBPC studies evaluating the effect of 3-7 days
of systemic corticosteroids (varying dose) in patients with main-
ly post-viral rhinosinusitis (Table 4.6.9.)27"-274, In three studies the
systemic corticosteroid was combined with antibiotics®2274, in
one it was given without antibiotics®’",

The inclusion criteria were not very clear in most studies but
most resembled post-viral rhinosinusitis, although the study of
Klossek included patients with less than five days of symptoms
(common cold).

Two studies looked at recovery at 7-14 days and found no dif-
ference(271,274)_

Three studies evaluated the proportion of patients with resolu-
tion of facial pain at day 4-7 after start of the treatment, these
studies could be combined into a meta-analysis, showing a RR
of 1.17 (95% Cl 1.05-1.30), RD of 0.11 (0.03-0.18), 633 patients
(Figure 4.6.17.) and showed a significant higher resolution of fa-
cial pain 4-7 days after start of systemic corticosteroid treatment
than placebo. The differences were however, small and notably
almost two-thirds of the patients had no symptoms after pla-
cebo treatment (197/316). The effect of systemic corticosteroids
compared to placebo was not found at 10-14 days after start of
the treatment.

Two studies could be combined to evaluate the proportion of
patients with resolution of nasal discharge at day 4-7 after start
of the treatment showing no significant differences in resolution
of nasal discharge at day 4-7 ( RR of 1.24 (95% Cl 0.88-1.74), 387
patients (Figure 4.6.18.)). Also here, spontaneous recovery was
high (72%).

4.6.5.2. Conclusion

In conclusion, post-viral rhinosinusitis is a self-limiting disease.
Systemic corticosteroids, with or without antibiotics do not have
a positive effect on recovery at 7-14 days. There is a small but
significant effect of systemic corticosteroids versus placebo on
facial pain at days 4-7 after start of the treatment. There are no
studies comparing systemic corticosteroids to nasal corticoste-

roids. The quality of the evidence is low. Based on the evidence,
the numbers needed to treat and the potential harm of systemic
corticosteroids, the EPOS2020 steering group advises against
the use of systemic corticosteroids in patients suffering from
acute post-viral rhinosinusitis. There is insufficient data in pa-
tients with ABRS to advise on treatment of ABRS.

4.6.6. Antihistamines (oral and local)

4.6.6.1. Summary of the evidence

While there has been some data showing efficacy of antihistami-
nes in common cold (see 4.6.2.), we found one study in children
evaluating the addition of nasal oxymetazolone and oral syrup
containing brompheniramine and phenylpropanolamine versus
placebo to oral amoxicillin for 14 days. Responses to treatment
were similar between the two groups. The authors concluded
that decongestant antihistamine need not be given to the child
with acute maxillary sinusitis’. In addition, one such study in
adults has been completed in acute bacterial rhinosinusitis.
Braun and colleagues?’® evaluated the use of antihistamines in
acute bacterial rhinosinusitis (Table 4.6.10.). This study involved
139 patients with a history of allergic rhinitis who were diag-
nosed with acute bacterial rhinosinusitis. This diagnosis was
made upon visualization of purulent rhinorrhoea or purulence
noted from the middle meatus on exam. These patients were
randomized to receive either Loratadine (10mg) or placebo for
28 days. Each group was also given the following: 14 days of
antibiotics and 10 days of corticosteroids. Outcomes were eva-
luated at the end of treatment, and the addition of antihistami-
nes significantly decreased nasal obstruction (MD=-0.58; 95%
Cl=-0.85--0.31, p<0.01), but did not reduce total symptom
scores (MD=-1.25; 95% Cl=-2.77-0.27, p=0.11), or rhinorrhoea
symptoms (MD=-0.06; 95% Cl=—0.37-0.25, p=0.71). Similar
results were noted at day 14 with the addition of antihistamines,
there was significantly decreased nasal obstruction (MD=-0.34;
95% Cl=-0.64- —0.04, p=0.02), but did not reduce total symptom
scores (MD= —0.26; 95% Cl=-3.11-0.59, p=0.18) or rhinorrhoea
symptoms (MD=-0.12; 95% Cl=-0.39-0.15, p=0.39).

4.6.6.2. Conclusion

In conclusion, there are two studies evaluating antihistamines
versus placebo in addition to antibiotics; one in adults with
ABRS the other in children with post-viral ARS. Both studies
showed no additive effect of antihistamines over the treat-
ment given. Based on the very low quality of the evidence, the
EPOS2020 steering group cannot advise on the use of antihista-
mines in post-viral ARS and ABRS.

4.6.7. Antileukotrienes
There is no evidence from RCTs for the use of anti-leukotrienes
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Table 4.6.9. Studies comparing systemic corticosteroids versus placebo in patients with mainly acute post-viral rhinosinusitis.

Study Methods Participants

Venekamp DBPCT 185 patients with post-
etal. viral rhinosinusitis (174
2012#M evaluated)

Ratau DBPCT 42 patients with post-viral
2004272 rhinosinusitis

Klossek DBPCT 289 patients with common

2004273 cold/acute rhinosinusitis
with symptoms for <5
days (prednisone n=142,
placebo n=147)

Gehanno  DBPCT 417 adult patients with
2000%74 mainly post-viral rhinosi-
nusitis

Interventions Outcomes

+ Prednisolone 30mg/d for7 - The proportion of patients

days (n=88) with resolution of symptoms

« Placebo for 7 days (n=86) (facial pain or pressure, nasal
congestion or blockage, post-
nasal discharge, runny nose,
poor sleep, cough and redu-
ced productivity) on day 7
+ SNOT-20 on days 1, 7 and 14
+ Median duration of symp-
tom

- Betamethasone Tmg orally - Change in treatment effects
once a day for 5 days (n=21)  for the duration of therapy

« Placebo tablets for 5 days expressed as slope values

(n=21) based on a daily symptom
score card (headache, facial

All patients received pain, nasal congestion and

amoxicillin-clavulanic acid dizziness) for 5 days

625mg orally, three times - Percentage of patients with

daily for 5 days percussion tenderness and

nasal secretions on day 6
- Use of paracetamol for 6
days

« Prednisone (40-60kg » Mean pain intensity dif-
bodyweight: 40mg, 60-80kg  ference, nasal obstruction
bodyweight: 60mg >80 kg (VAS) compared to baseline
bodyweight: 80mg), for 3 onday 1-3

days (n=142) « Paracetamol use in day 1-3
« Placebo (n=147)

Both groups treated with

cefpodoxime 100 mg twice

daily for 10 days

- 8mg of methylprednisolone - Clinical and/or radiological
3 times daily (n=208) for 5 recovery at day 14

days - Craniofacial pain, nasal

« Placebo 3 times daily discharge at day 4

(n=209) for 5 days

All patients received 500mg

of amoxicillin-clavulanate

3 times daily for 5 days and

half received 10 days

DBPCT, double blind placebo controlled trial; VAS, visual analogue scale..

Results

No clinically relevant bene-
ficial effects

Bethamethasone versus
placebo resulted in:

- Significantly larger reduc-
tion in headache (none/
mild versus moderate se-
vere) and facial pain, nasal
congestion and dizziness
(none versus symptoms)

- Significantly less patients
with percussion tenderness
and nasal secretions on
day 6

« No significant difference
in paracetamol taken

Prednisone versus placebo
resulted in:

- Significant reduction in
mean pain intensity dif-
ference, nasal obstruction
and use of paracetamol at
day 1-3

24mg methylprednisolone
versus placebo resulted in:
- No difference in recovery
- Significant reduction in
craniofacial pain but not in
nasal discharge at day 4

Figure 4.6.17. Proportion of patients with resolution of facial pain after 4-7 days of systemic corticosteroid treatment versus placebo.

Systemic corticsteroids placebo Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Venekamp 2012 55 88 48 86 24.6% 1.12 [0.87, 1.44] I —
Ratau 2004 18 21 13 21 6.6% 1.38 [0.95, 2.02] 4
Gehanno 2000 158 208 136 209 68.8%  1.17[1.03, 1.32] —il—
Total (95% ClI) 317 316 100.0% 1.17 [1.05, 1.30] -
Total events 231 197

. 2 _ _ 12 = ; t t {
Heterogeneity: Chi* = 0.88, df = 2 (P = 0.64); I° = 0% 05 07 1 15 2

Test for overall effect: Z = 2.84 (P = 0.004)

Cl, confidence interval; M-H, Mantel Haenszel.

Favours placebo Favours corticosteroids
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Figure 4.6.18. Proportion of patients with resolution of nasal discharge after 4-7 days of systemic corticosteroid treatment versus placebo.

Systemic corticsteroids placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Venekamp 2012 61 88 50 86 27.2% 1.19[0.95, 1.50]
Gehanno 2000 140 208 136 209 72.8% 1.03 [0.90, 1.19]
Total (95% CI) 296 295 100.0% 1.08 [0.96, 1.21]
Total events 201 186

Heterogeneity: Chi? = 1.10, df = 1 (P = 0.29); I = 9%
Test for overall effect: Z = 1.24 (P = 0.21)

Cl, confidence interval; M-H, Mantel Haenszel.

in common colds, post-viral ARS or ABRS.

4.6.8. Nasal decongestants

4.6.8.1. Summary of the evidence

Decongestants are commonly recommended by primary health
care physicians, as well as otorhinolaryngologists, as part of

the treatment for ARS. Although the current evidence suggests
that multiple doses of decongestants may have a small positive
effect on subjective measures of nasal congestion in adults with
the common cold®?, their use in ARS has had limited investiga-
tion. We systematically reviewed nasal decongestants/vasocon-
strictors in ARS. Studies that included either ABRS or post-viral
rhinosinusitis were included. The common cold was excluded.
We identified one randomised controlled (RCT) study that
evaluated the impact of nasal decongestants on the clinical
outcome of adult acute post-viral ARS. Inanli et al.?”” examined
the effect of several different topical agents in 60 patients with
post-viral ARS (as described in the paper although the authors
speak about ABRS) on mucociliary clearance (MCC). The final

Table 4.6.10. Antihistamines in ABRS and post-viral ARS.

I

0.5

. . )
0.7 1 15 2
Favours corticosteroids Favours placebo

MCC score of the oxymetazoline group, taken after three weeks,
was not significantly different to any other intervention. In the
oxymetazoline group, however, there was a significant impro-
vement in MCC scores throughout the duration of treatment.
Interestingly, regardless of intervention, patients with post-viral
ARS continued to have significantly poorer MCC scores com-
pared to healthy controls after three weeks of treatment. This
study was limited in that the baseline MCC scores between
groups were significantly different. The baseline MCC score in
the oxymetazoline group was significantly higher than the other
groups , therefore, any improvements noted in this group could
be attributed to a type 1 error.

4.6.8.2. Conclusion

In adult acute post-viral rhinosinusitis nasal decongestants may
be effective in improving mucociliary clearance throughout the
acute phase of the disease but further RCTs are required. No
studies are performed evaluating the effect of resolution or re-
duction of symptoms of ARS. Based on the absence of clinically
relevant data, the EPOS2020 steering group cannot advise on

Study Methods  Participants Interventions Outcomes Results

Braun RCT, 130 adults with allergic - Loratadine (10mg) four times  Assessed at 28 days: At 28 days:

19976 placebo-  rhinitis and ABRS daily) for 28 days (n=71) - Total symptom score « No significant reduction in
control - Placebo four times daily for - Nasal obstruction total symptom scores

28 days (n=68)

All patients received: Aug-
mentin (2g/day) x 14 days +
prednisone 40mg four times

« Rhinorrhoea - Significant decreased

- Sneezing nasal obstruction
« Nasal itching « No significant decrease in
- Cough other symptoms

daily x 4 days and 20mg for

4 days

McCormick DBPCT
‘| 996(275)

68 children (age 6 (6-16y)
with acute post-viral
rhinosinusitis

- Nasal oxymetazolone and
oral syrup containing bromp-
heniramine and phenylpro-

No differences between the
treatment groups.

Assessed at day 3 and 14:
+ Mean symptom score

panolamine (age dependent

dosage) (n=34)
« Placebo (n=34)

All children received amoxicil-
lin three times daily dosage
depending on weight

ABRS, acute bacterial rhinosinusitis; RCT, randomised controlled trial; y, years

89



EPOS 2020

the use of decongestants in acute post-viral rhinosinusitis.

4.6.9. Saline

4.6.9.1. Summary of the evidence

Saline irrigation and sprays are commonly recommended by pri-
mary health care physicians, as well as otorhinolaryngologists,
as part of the treatment for ARS.

We identified three RCTs evaluating the impact of nasal saline
irrigations/sprays on clinical outcomes in adult patients with
ARS. Studies that included either ABRS or post-viral rhinosinusi-
tis were included. The studies were different in design, duration
and outcome measurements. Both studies reported no effect
(Tables 4.6.11.and 4.6.12.).

Adam et al.?’® examined 75 adults with ABRS in a partially
blinded RCT. Hypertonic and normal saline nasal spray three
times daily were compared. The study found no difference in
symptoms between the groups on day 3 of their illness and

no difference between the groups in the duration of recovery.
Rabago et al.?”® examined in a non-blinded RCT the use of daily,
high volume (150ml per side), hypertonic saline on patients with
post-viral ARS and CRS. Eighty percent of the study population
had a diagnosis of post-viral ARS, so this study was included.
Outcomes were measured at six weeks, three months and six
months. Results at six weeks are included as this is closest to

the relevant ARS symptom time frame. The intervention group
had no significant improvement in their Rhinosinusitis Disability
Index (RSDI), single-Item Sinus Severity Assessment (SIA) and SF-
12 score. Gelardi et al.?® evaluated the difference between the
efficacy of two irrigation systems in 20 patients with acute (pre-
sumed post-viral) rhinosinusitis and who were further treated
with levofloxacin 500 mg/day for 10 days and topical naphazo-
line (two puffs in each nostril) twice daily for seven days. Patients
were randomly assigned to either a nasal syringe (10mL saline
solution, three times daily for 14 days) or a high volume (250ml)
warm saline irrigation system twice daily for 14 days. Nasal high
volume warm saline irrigation compared to 10ml saline resulted
in significantly less patients with purulent rhinorrhoea at seven
days, and significantly less post-nasal drip at seven and 14 days.
There were no differences in nasal obstruction of rhinomano-
metry.

4.6.9.2. Conclusion

Two relatively small studies, one in ABRS?®, one in post-viral
ARS?7 did not find a difference between saline nasal spray
versus no treatment. One very small study found a larger effect
of high volume versus low volume saline rinsing on purulent
rhinorrhoea and post-nasal drip. Based on the very low quality
of the evidence no advice can be given about the use of nasal
saline irrigation in ABRS or post-viral ARS.

20

4.6.10. Steam / heated air

Steam inhalation has been proposed as an adjunct in the
treatment of ARS. A systematic review identified two RCTs that
examined the role of steam inhalation however both of these
papers were excluded. Little et al.?®” examined the role of steam
and analgesia in patients with respiratory tract infections. This
paper was excluded as the patients were grouped into lower
respiratory tract infections (LRTI) and non-LRTI cohorts. Patients
with specific ARS symptoms were not specifically examined.
Little et al.?®2 compared the effectiveness of steam inhalation
and nasal irrigation for CRS or recurrent ARS. This study was
excluded because the first follow up assessment was three
months after the intervention which is beyond the timeframe
for assessment in patients with ARS.

In conclusion, there are no eligible studies evaluating the effect
of steam / heated air in post-viral ARS and ABRS.

4.6.11. Physical interventions

We identified one study evaluating the effect of ultrasound
treatment in comparison to amoxicillin in the treatment of 48
patients (42 analysed) with presumed ABRS?*. The experimen-
tal group received four consecutive days of ultrasound and the
control group received a 10-day course of amoxicillin. There
were no differences between the treatment groups, apart from
a significantly larger decrease in pain around the nose at day 4.
There were no other differences between the groups in terms of
satisfaction with intervention, number of side-effects, or num-
ber of relapses. Due to the lack of a placebo group no relevant
conclusions can be drawn from this study.

4.6.12. Bacterial lysates

4.6.12.1 Summary of the evidence

Barreto et al.?®¥, evaluated the efficacy of OM-85-BV (3.5mg)
versus placebo for 10 days, in addition to amoxicillin/clavula-
nic acid (40/10mg per kg for 21 days) in children with acute
rhinosinusitis. They evaluated children from 18 months to nine
years old with at least 30 days of the following symptoms:
post-nasal discharge, nasal congestion, halitosis, facial pain and
pressure, nasal mucosa irritation, fevers, retro-orbital headache
and radiographic evidence of sinus opacification or oedema of
bilateral paranasal sinuses. Patients were assessed on days 0, 3,
15, 21, 30, 60, 90, and 180 for improvement of current infection
and recurrent respiratory infections. Patients who received
OM-85-BV had significantly shorter time to improvement when
compared to the placebo group (5.56+4.98 vs. 10+8.49; p<0.05).
The convalescence time was significantly shorter in the OM-85-
BV group when compared to the placebo group (15.38+8.91 vs.
20.28+7.17; p<0.05). There was one adverse event, a rash, that
disappeared three days after drug discontinuation (Table 4.6.6.).
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Table 4.6.11. Nasal saline spray in adult ABRS.

Study Methods Participants Interventions
Adam RCT, partial ~ Adults with ABRS (n=75)
199878 blinding nostril, 3 times

10 days (n=26)

« NS spray; 2 sprays, each

nostril, 3 times
10 days (n=23)

« HNS spray; 2 sprays per

Outcomes Results

- Nasal symptom score on
day 3

- Day of well-being (day of
symptom resolution)

- No significant difference
between the groups in:

- Day 3 nasal symptom
scores

- Day of well-being
between the groups

per day for

per day for

« No treatment (n=26)
All patients received antibi-
otics (unclear which one)

ABRS, acute bacterial rhinosinusitis; RCT, randomised controlled trial; HNS: hypertonic nasal saline; NS: nasal saline

Table 4.6.12. Saline use in adult post-viral ARS.

Study Methods Participants Interventions Outcomes Results
Gelardi RCT, non- 20 adults with (post-viral?) ARS < High volume (250ml) At 7,14 and 21 days: The high volume warm
2009 28 plinded warm saline irrigation sys-  « Symptoms saline irrigation compared
tem twice daily for 14 days - Nasal endoscopy to 10 ml saline resulted in:
- Saline applied with a 10ml < Rhinomanometry - Significantly less patients
syringe 3 times daily for with purulent rhinorrhoea
14 days at 7 days
All patients received - Significantly less post-
levofloxacin 500 mg/day for nasal drip at 7 and 14 days
10 days and topical napha- - No difference in rhinoma-
zoline 2 puffs in each nostril nometry
twice daily for 7 days.
Rabago RCT, non- 76 adults with 2 episodes of +2.0% saline with baking Baseline, 6w, 3m, 6m: No significant difference in
20027 blinded ARS or 1 episode of CRS per soda 150ml per nostril daily ~ + SF-12 the reported outcomes.
year, for 2 consecutive years (n=52) « RSDI
63 with diagnosis post-viral ARS - No treatment - SIA

« Compliance diary

ARS, acute rhinosinusitis; CRS, chronic rhinosinusitis; m, months; RCT, randomised controlled trial; RSDI, Rhinosinusitis Disability Index; SF-12, Short

Form-12 (12-item short form QOL survey); SIA, Sinus Severity Assessment; w, weeks.

4.6.12.2. Conclusion

One study has shown benefit in the use of OM-85-BV for shor-
tening the duration of illness in post-viral rhinosinusitis. Further
studies should be conducted to determine efficacy in patients
with post-viral and ABRS.

4.6.13. Homeopathy

4.6.13.1. Summary of the evidence

Two studies®*2%) evaluated the use of homeopathy in acute
post-viral rhinosinusitis. The study of Friese et al.?®¥ is excluded
from this analysis because the patients had symptoms for three-
eight days at the beginning of the trial and thus did not fulfil the
criteria for post-viral rhinosinusitis.

There was one study® evaluating the use of Sinfrontal (Cin-
nabaris (Trit. D4), Ferrum phosphoricum (Trit. D3), Mercurius
solubilis Hahnemanni (Trit. D6)). in acute maxillary sinusitis. This
study consisted of 22 days of treatment with Sinfrontal versus

a placebo and patients were evaluated at four time points over
the course of the study (day 0, 7, 14, and 21). There was a post-
observational phase of eight weeks where the patients were no
longer on the study medication. Outcome measures included
the sinusitis severity score (SSS) which consisted of the sum
score of the following six symptoms: headache, maxillary pain,
maxillary pain worsening on bending forward, percussion, or
pressure; nasal obstruction, purulent nasal secretion, purulent
nasal discharge visualized in the middle meatus of purulent
post-nasal discharge. Each symptom was scored on a 0-4 scale
(0 - not present, 4 — very severe). Each patient underwent sinus
radiography which was scored on a modified version of the sys-
tem used by van Buchem®? from not assessable (NA) to a score
of 6 for an air-fluid level. A response was defined as a SSS of < 10
point on day 7 and a reduction of the SSS > 4 points from day 0
to day 7 and a clinical cure was defined as complete remission
of signs and symptoms (SSS=0) or substantial improvement de-
fined as reduction of signs and symptoms (each symptom SSS<1
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point). There was a significant reduction in the SSS compared

to placebo (5.8+2.3[6.0] point vs. 2.3+1.8[2.0] points; p<0.0001).
Patients in the Sinfrontal group met criteria as responders
significantly more than the placebo group (66.7% vs. 5.4%,
p<0.0001). Substantial radiographic improvement was noted in
significantly more patients in the Sinfrontal group compared to
placebo (77.2% vs. 21.4%, p<0.0001). By day 7, 52.6% of patients
in the Sinfrontal group were able to carry out daily activities
compared to the 17.9% in the placebo group. The mean change
for the EQ-VAS was significantly different for the Sinfrontal
group compared to the placebo group (17.3+£9.1 vs. 6.2+8.1,
p<0.01). Seven patients (6.3%) had adverse events during the
study. Six patients (10.5%) in the active medication group and
one (1.8%) in the placebo group had adverse events and these
were most commonly gastrointestinal complaints. The events
were most often connected to symptoms from lactose exposure
as this was one of the main constituents of Sinfrontal and the
placebo. This study was also evaluated from a health economic
perspective. Sinfrontal led to incremental savings of 275 euros
(95% Cl 433, 103) per patient compared with placebo over 22
days, essentially due to the markedly reduced absenteeism from
work (7.83 vs. 12.9 workdays). Incremental utility amounted to
0.0087 QALYs (95% Cl 0.0052, 0.0123), or 3.2 quality-adjusted
life-days (QALDs)?® (Table 4.6.7.).

4.6.13.2. Conclusion

We found one study evaluating the effect of homeopathy (Sin-
frontal) and showing a significant reduction of symptoms and
radiographic improvement versus placebo. Based on the limited
evidence the EPOS2020 steering cannot give clear advice on the
use of homeopathy in acute post-viral rhinosinusitis.

4.6.14. Herbal compounds

4.6.14.1. Summary of the evidence

Herbal compounds have been extensively explored in the treat-
ment of upper respiratory tract diseases. Numerous randomized
studies, of varying quality, have been performed to assess the
efficacy and safety of herbal compounds in the treatment of vi-
ral, post-viral and acute bacterial ARS. However, in many studies
it is unclear which groups of ARS patients have been studied.
We found six DBPC randomized studies of the efficacy of herbal
compounds in the treatment of presumed post-viral ARS (Table
4.6.13.). Of these six trials, in four trials it is however unclear
what the exact ARS phenotype of the patients was!?28287-289,

In these studies the duration of the symptoms after the acute
onset was often not indicated and some patients were included
that had signs that could point to ABRS such as high fever, or
severe unilateral pain®? 28, The only two studies that clearly in-
clude post-viral patients are the studies by Pfaar et al. evaluating
the effectiveness of Cyclamen europaeum nasal spray versus

92

placebo as an adjunct to amoxicillin®? and the study from Ba-
chert evaluating pelargonium sidoides versus placebo®".

The frozen, dried, natural fluid extract of the Cyclamen euro-
paeum plant delivered intranasally is thought to have beneficial
effects in relieving congestion by facilitating nasal drainage and
has an anti-inflammatory effect. Cyclamen europaeum nasal
spray as an adjunct to medical therapy (amoxicillin 500mg three
times daily for days) was compared to placebo in 99 patients
with post-viral rhinosinusitis®?*®., There was no difference
between the groups for change in mean rhinosinusitis visual
analogue scale scores of total symptom, nasal obstruction,
facial pain or pressure, smell dysfunction, mucous secretions or
sleep quality after 5-7 days. Similar trends were observed at day
12-15. Of note, a reduction in facial pain significantly favoured
Cyclamen europaeum (MD: -1.20, [-2.32, -0.08]; p=0.04) for the
per protocol-population after five to seven days. Endoscopic
evaluation demonstrated that mucous oedema or nasal obstruc-
tion was reduced to a significantly greater extent with Cyclamen
europaeum than placebo after 5-7 days (MD: -0.76, [-1.44 to
-0.08]; p<0.03). There were no significant between group diffe-
rences for mucopurulent secretion scores in the middle meatus
at any time points evaluated. No patients needed additional
treatment for rhinosinusitis during the study, and there were no
medical complications associated with progression of ARS. Ad-
verse events were reported by 67% of the Cyclamen europaeum
group and 29% of placebo recipients but no serious adverse
events were reported. A DBPC study of Cyclamen europaeum
versus placebo in a subgroup of 29 patients with presumed
(post)viral rhinosinusitis showed a comparable improvement

in total symptom scores but a significant difference between
treatment groups in change in percent of sinus opacification

in favour of Cyclamen. More treatment-related adverse events
were reported in the placebo group (37.5%) than in the Cycla-
men group (15%). As the two studies were very different no
meta-analysis could be performed.

Pelargonium sidoides (P. sidoides), is an herbal remedy thought
to be effective in the treatment of upper respiratory infecti-
ons®?2, Only one RCT has evaluated its efficacy in 103 patients
with presumed post-viral ARS(291). Patients were randomized to
receive P. sidoides 60 drops orally three times daily or a matched
placebo for a maximum of 22 days. The mean decrease in the
sinusitis severity score at day 7 was 5.5 points in the P. sidoides
group and 2.5 points in the placebo group (between group dif-
ference of 3.0 points; 95% Cl [2.0 to 3.9]; p<0.0001). Significant
treatment effects were also observed for SNOT-20 (0.6 vs. 0.2;

p< 0.0001), EQ-VAS (18.1+14.1 vs. 5.1£11.0; p<0.0001) by day 7
in the P. sidoides group versus placebo. Similarly, the duration
of days patients were unable to work (8.7+6.4 vs. 15.9+11.8;
p=0.002), the number of patients able to work or engage in
usual activities (32 [63%] vs. 19 [37%]), and the number of
patients improved from sleep disorders (40 [82%)] vs. 27 [54%)];
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Table 4.6.13. Herbal compounds versus placebo in acute post-viral rhinosinusitis.

Study

Pfaar
20 'I 2(290)

Ponikau
20120

Bachert
2009(291)

Federspil
199725

Methods Participants

DBPCT  Adults with acute post-viral
rhinosinusitis (n=99)

DBPCT Adults with acute (post)
viral rhinosinusitis (n=29)

DBPCT  Adults with mostly
symptoms of acute (post)
viral rhinosinusitis although
some of the patients could
have had ABRS (n=103)

Rando-  Patients with acute (post)

mized, viral rhinosinusitis (n=331)

double-

blind,

double-

dummy,

trial

Interventions

- Cyclamen europaeum
nasal spray (1.3mg) once
daily each nostril for 15
days (n=48)

« Placebo for 15 days (n=51)
All patients received amoxi-
cillin 500 mg 3 times daily
for the first 8 days

« Cyclamen europaeum
nasal spray (2.6mg) once
daily each nostril for 7 days
(n=24)

« Placebo spray sterile
water, once daily for 7 days
(n=24)

« Pelargonium sidoides (P.
sidoides) 60 drops orally
three times daily for maxi-
mum 22 days (n=51)

- Matched placebo three
times daily for maximum 22
days (n=52)

» Myrtol standardized 4
capsules of 300mg daily, for
6+2 days (n=109)

- Essential oil (unregistered)
4 capsules of 300 mg daily,
for 6£2 days (n=110)

- Matched placebo, 4
capsules daily for 6+2 days
(n=111)

All patients received xylo-
methazoline 4dd2 puffs
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Outcomes

- TSS on day 5-7 (VAS)

- Individual symptom
scores (nasal congestion,
mucus secretion, facial
pain, impairment of smell)
on day 5-7 and 12-15 (VAS)
- Endoscopic findings on
day 5-7 and 12-15

- Treatment failure/need for
additional treatment

- Onset of medical compli-
cations of rhinosinusitis

- Sleep quality

« Overall patient- and
investigator-assessed treat-
ment satisfaction

- Safety assessment

- Percent sinus opacifica-
tion on CT scans at days 15,
29 or endpoint

« Reduction in TSS at
endpoint

« Endoscopic inflammation
atday 7

- SSSatday 7

- Radiographic cure at day
21

- SNOT-20 at day 7

- EQ-VAS on day 7

- Activity level on day 7

- Ability to work or engage
in usual activities on day 7
- General well-being on
day 7

- Patient and investigator-
reported treatment
outcome on the IMOS

- Safety assessment

- Difference in symptoms
score before and after treat-
ment at 14 days

Results

Compared to placebo, cyclamen
europaeum resulted in:

« Improvement in mean patient
(p=0.03) and investigator-satis-
faction scores (p=0.04)

- No difference for change in
mean TSS, nasal obstruction,
facial pain or pressure, sleep
quality (VAS), or endoscopic
mucopurulent secretions

« Improvement in endoscopic
scores for nasal obstruction/
mucosal oedema at 5-7 days
(p=0.03)

« No patients needed additional
treatment for rhinosinusitis
during the study, medical
complications associated with
progression of ARS

- Adverse events were reported
by 67% of the cyclamen euro-
paeum group and 29% of pla-
cebo recipients but no serious
adverse events were reported.

- Significant improvement in
percent of sinus opacification in
favour of cyclamen (p=0.045).

« Comparable improvement in
total symptom scores.

- More treatment-related
adverse events in the placebo
group (37.5%) vs. cyclamen
group (15%).

Compared to placebo, P. sidoi-
des demonstrated:

- Greater reduction in sinusitis
severity score (p<0.0001) SNOT-
20 score (p<0.0001)

« Decrease in duration of inabi-
lity to work (p=0.002)

« Increase in subjects able to
work or engage in usual activi-
ties (p=0.003), and subjects as-
sessed as a‘major improvement’
on IMOS (p <0.0001) on day 7

« Radiographic improvement in
the maxillary sinuses (p=0.002)
« No significant radiographic
improvement in the frontal or
ethmoid sinuses at day 21

« Myrtol standardized and the
other essential oil proved to be
significantly superior to placebo
- Tolerance was slightly better
for myrtol standardized in com-
parison to the essential oil
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Table 4.6.13. Herbal compounds versus placebo in acute post-viral rhinosinusitis (continued)..

Study Methods Participants Interventions
Neubauer DBPCT Patients with acute « Sinupret 2 tablets three
1994 289 (post) viral rhinosinu-  times daily for 14 days

sitis (n=160) (n=81)

- Placebo (sugar-coated
tablets) 2 tablets three
times daily for 14 days
(n=79)

All patients received

doxycycline and xylome-

talzoline

Outcomes Results

« Patient assessment of the  Compared to placebo, Sinupret demon-
therapy (three categories:  strated
asymptomatic/good ef- « Greater improvement in patient-repor-
fect/no effect) at 14 days ted complete resolution of symptoms
« Clinical symptoms of (p=0.0002)
rhinosinusitis at 14 days « Improvement in radiographic findings
- Radiographic finding after 14 days of treatment (p=0.02)
(completely opaque/sha- - Effect on nasal obstruction and muco-
dowed/nothing abnormal) sal swelling
- No difference in response rates for
nasal patency, nasal discharge or
headaches.

ABRS, acute bacterial rhinosinusitis; ARS, acute rhinosinusitis; DBPCT, double blind placebo controlled trial; EQ-VAS: Euroqol visual analoque score;

IMOS, Integrated Medicine Outcomes Scale; SNOT-20, Sino-nasal Outcome Test-20; SSS, Sinusitis Severity Score; TSS, total symptom scores.

p=0.003) on day 7 favoured P. sidoides. The investigator assessed
the treatment outcome as a ‘major improvement’in 15 (30%) in
the P. sidoides group, compared to three (5.8%) patients in the
placebo group (p< 0.0001) and treatment outcome assessment
by the patients yielded to a similar pattern in favour of the P.
sidoides group. Results also indicated a statistically significant
superiority of P. sidoides for radiographic improvement in the
maxillary sinuses (24 [69%] vs. 22[44%]; p=0.002). Six patients
(11.8%) reported non-serious adverse events in the P. sidoides
group compared to two patients (3.8%) in the placebo group.
Federpil et al.?®® studied the efficacy of myrtol, an herbal extract
from essential oils, as a therapeutic alternative for acute rhino-
sinusitis (n=331), in comparison to placebo and other essential
oils. The results showed a statistically significant improvement of
total rhinosinusitis symptoms score in the myrtol standardized
group and the other essential oils group compared to placebo
at 14 days (10.5 vs. 9.2 points) without difference between the
myrtol and the other essential oils.

BNO 1016 (Sinupret), an extract of five herbal drugs (gentian
root, primula flower, sorrel herb, elder flower, and verbena herb)
that has demonstrated antimicrobial and antiviral activity, has
been investigated in common cold (see Chapter 4.6.17.). One
study from Neubauer et al.**® randomized 160 patients with
symptoms and signs indicative of acute post-viral rhinosinusitis
into Sinupret or placebo in addition to doxycycline and xylome-
tazoline. A greater percentage of patients in the Sinupret group
reported complete resolution of symptoms (60.3% vs. 25.0%;
p=0.0002) and were observed to have improvement in radio-
graphic findings after 14 days of treatment (84.0% vs. 68.4%;
p=0.02) than in the placebo group. While Sinupret demonstra-
ted a small but significant effect on nasal obstruction (difference
in response rates: 0.23, [0.09, 0.39]) and mucous swelling (0.32
[0.17,0.46]), there was no difference in response rates for nasal
patency (0.10 [-0.05, 0.26]), nasal discharge (0 [-0.17, 0.20]) or
headaches (0.15 [0.00, 0.3]). The efficacy of Sinupret was com-
pared in one study to fluticasone furoate (Table 4.6.14.)#%). Sixty
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patients with ARS were randomized to Sinupret or intranasal
fluticasone furoate for 14 days. No differences between the two
groups were found, most likely due to type Il error. No adverse
events were reported in the Sinupret group. Among the patients
that received fluticasone furoate, three patients reported minor
adverse events (epistaxis and nasal itching).

4.6.15. Vaccination

There are no RCTs which demonstrate a direct effect of vacci-
nation on post-viral ARS. A systematic review which examined
inactivated parental influenza virus vaccination reported 59%
efficacy in preventing confirmed influenza (RR 0.41 95% Cl 0.36-
0.47)2*%, The pneumococcal vaccine also led to decrease in inva-
sive diseases (meningitis, bacteremia) and acute otitis media®?*
but there was no data on decrease of ABRS or post-viral ARS?,
There has been a shift in the organisms involved in ARS after
the Heptavalent conjugate pneumococcal vaccine (PCNV7) was
introduced with decreased isolated streptococcus pneumoniae
but increased in isolated Haemophilus influenza culture among
adults with acute maxillary sinusitis®®”. How this will impact oc-
currences of ABRS is still under speculation298),

4.6.16. Sodium hyaluronate

One study evaluated 48 patients with ABRS following EPOS
criteria that were treated with high molecular weight sodium
hyaluronate (3%) plus saline solution (3mL sodium chloride-
NaCl-0.9 %) versus placebo using a nebulizer ampoule for nasal
douching twice a day®®. All patients received levofloxacin
(500mg for 10 days) and prednisone (50mg for eight days, 25mg
for four days and 12, 5mg for four days). The hyaluronate group
compared to placebo had significantly fewer symptoms and
better smell threshold (Table 4.6.15.).

In conclusion, sodium hyaluronate may have an additive effect
to antibiotics in patients with ABRS.
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Table 4.6.14. Herbal compounds versus corticosteroids in acute post-viral rhinosinusitis.

Study Methods Participants Interventions Outcomes

Passali Randomi-  Adults with acute - Sinupret Forte 1 tablet + MSS according to the investiga-

201523 zed, pros- (post)viral rhinosinu- 3 times a day for 14 days tor at day 3,day 7, 10, and 14
pective, sitis (n=60) (n=30) + SNOT- 20 score at day 3, day 7,
open-label « FFNS 55 pg in each nos- 10,and 14
study tril, once a day for 14 days - Concomitant medication for the

(n=30) treatment of acute rhinosinusitis
« Premature termination due

to antibiotic therapy for acute
rhinosinusitis

- Percentage of patients with MSS
<1atday 14

- Percentage of patients with MSS
>1 atday 14

- Safety assessment

FFNS, fluticasone fuorate nasal spray; MSS, major symptom scores; SNOT-20, Sino-nasal Outcome Test-20.

Table 4.6.15. Sodium hyaluronate versus placebo in ABRS.

Results

- No statistical analyses
performed.

« Comparable mean major
symptom score, SNOT-20
score, and percentage of
patients at 14 days.

- No adverse events were
reported in the Sinupret
group.

« Three patients in the FFNS
treatment group reported
minor adverse events (epis-
taxis and nasal itching).

The hyaluronate group compared
to placebo had:
- Significantly less nasal obstruc-

Study Methods Participants Interventions Outcomes Results
Ciofalo DBPCT Adults with ABRS (EPOS - Sodium hyaluronate (3%) At 14-18 days and 30-35
2017@9 criteria, details not plus saline solution (3mL days:
given) (n=48) sodium chloride-NaCl-0.9 « Symptoms (0-3)
%) twice daily (n=24) « Smell (0-3)

« Placebo using a nebulizer

« Smell test (threshold, dis-

tion at 14 days
- Significantly less nasal discharge

ampoule for nasal douche  crimination, identification)s  at both time points
twice a day (n=24) Mucociliary clearance time - Better smell (0-2) at 14 days but
All patients received not at 30 days

levofloxacin (500 mg for
10 days) and prednisone
(50 mg for 8 days, 25 mg
for 4 days and 12, 5 mg for

4 days)

- Significantly better median
threshold smell score at both time-
points but no other differences in
smell testing

- Significantly better mucociliary
clearance time at both timepoints

ABRS, acute bacterial rhinosinusitis; DBPCT, double blind placebo controlled trial.

Table 4.6.16. Mucolytics versus placebo in ABRS.

Study Methods Participants Interventions
Unuvar DBPCT Children (8.5 + 3.2y) (81
2010300 evaluated) with ABRS day) (n=49)

(n=92)

unclear

« Erdosteine (5-8mg/kg/

« Placebo (n=43)
All patients received antibi-
otics, dosage and duration

Outcomes Results

- No difference between
the treatment groups

« Cure at day 14

- Daily general impression
for 14 days

- Daily symptoms for 14
days

ABRS, acute bacterial rhinosinusitis; DBPCT, double blind placebo controlled trial.

4.6.17. Mucolytics

To evaluate whether mucolytic agents have an adjuvant role
with antibiotics in the treatment of children with ABRS, Unuvar
et al. evaluated the effectiveness of erdosteine (5-8 mg/kg/day)
versus placebo as an adjunct to antibiotic in 92 children (age 8.5
+ 3.2 years) with ABRS®%, They found no significant difference
between the groups (Table 4.6.16.).

4.7. Complications of acute bacterial rhinosinusitis
(ABRS)

The complications of ABRS refer to periorbital, endocranial
and osseous clinical conditions which are uncommon poten-
tially life-threatening events. The periorbital complications
include preseptal cellulitis, orbital cellulitis, subperiosteal and
intraorbital abscess; rapid diagnosis and treatment (including
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intravenous antibiotics and / or surgical drainage) is imperative
to avoid long-term morbidity and mortality. The endocranial
complications include epidural empyema, subdural empyema,
brain abscess, meningitis, encephalitis, superior sagittal and
cavernous sinus thrombosis. These may present with non-
specific signs and symptoms and diagnosis requires high clinical
suspicion from practitioners, especially in children. Osseous
complications result from osteomyelitis and may present as a
subperiosteal frontal bone abscess (Potts Puffy tumour) or a
frontocutaneous fistula. The quantity and quality of high-quality
studies is restricted, in part due to the frequency and emergen-
cy nature of many of the problems.

There are still cases in which acute bacterial sinus
infection is associated with complications which
can be due to sporadic, untreated or treated
microbial infections.

4.7.1. Introduction

Despite the advent and broad use of antibiotic therapy during
the last six decades, complications of rhinosinusitis still cause
substantial morbidity and occasionally mortality. Due to con-
temporary diagnostic modalities [mainly CT and Magnetic Reso-
nance Imaging (MRI)] and improved surgical techniques (mainly
endoscopic sinus surgery) incidence and related morbidity and
mortality from complications of bacterial rhinosinusitis have
dramatically decreased. However, there are still cases in which
acute bacterial sinus infection is associated with complications
which can be due to sporadic’'?, untreated or treated microbial
infections®"'3%) or they could be overlooked due to lack of avai-
lability of contemporary diagnostic and therapeutic modalities
in certain populations®°*3%), Other cases include those patients
in whom prescription of oral antimicrobial agents is contraindi-
cated such as pregnant women®%-3%_Complications of ABRS are
typically classified as orbital (approximately 60-80%), intracra-
nial (approximately 15-20%) and rarely osseous (approximately
59%)202:309317) (Table 4.7.1.) though occasionally some unusual
complications can develop (see below and Table 4.7.4.)302 303
318,319 Recently a cohort study even associated acute bacterial
rhinosinusitis with an increased risk for stroke®'®. Although a
cohort design is adequate to document causality, more studies
are necessary to classify stroke as a complication of chronic or
untreated rhinosinusitis®'®.

4.7.2. Epidemiology of complications

Evidence with regard to the incidence and prevalence of the
complications of rhinosinusitis is patchy and there is no consen-
sus on the exact prevalence of the different types of complicati-
ons. Furthermore, the causal link between the microbial sinus in-
fection and the reported complications is rarely if ever reported
in the literature. The incidence of ABRS complications has been
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shown to be approximately three per million of the population
per year (see Table 4.7.1.) despite very different utilization of
antibiotics in the various countries and this number has not
been reduced by the advent of widespread antibiotic prescri-
bing. In patients who are hospitalized with ABRS, the reported
rate of complications varies from approximately 3% to 20%"*
320,320 although there is selection bias and thus existing series
likely overestimate the incidence of those complications. The
highest number of admissions occurs from January to March(7*
310, Seven studies (until 2019), attempting to collect nationwide
or large-scale data were identified and the incidence results are
briefly summarized below (Table 4.7.1.). In the majority of these
studies, males are significantly more frequently affected than
females and ABRS was more often the precipitating factor in
children, whereas CRS with or without NP was more important
in adults173:301:322.323) |n 3| studies, the orbital complications are
the most frequent while osseous appear to be relatively uncom-
mon (Table 4.7.1.).

The incidence of ABRS complications has been
shown to be approximately three per million of the
population per year despite very different
utilization of antibiotics in the various countries
and this number has not been reduced by the
advent of widespread antibiotic prescribing.

With regard to age predeliction, orbital complications seem to
be more common in small children while intracranial complicati-
ons can occur at any age, with a preponderance of young adults
around their 20th birthday®°"32%. The course of ABRS complica-
tions has been reported to become more prolonged in parallel
with the age of the patients®'"323),

It is important to note that three studies in ABRS patients®"3"
322 did not record any benefit for history of oral antimicrobial
drug usage prior to the development of the complications. In
this regard the study by Babar-Craig"'?, which was based on
returned questionnaires by members of the British Rhinology
Society also showed that prescribing of antimicrobials for ABRS
does not prevent the occurrence of complications. These facts,
together with the risk of antibiotic resistance and possible
masking of intracranial complications argue strongly against
the routine use of antibiotics in ABRS®%. These studies also
emphasise the need to be constantly vigilant for complications
irrespective of whether antibiotics are being taken or not and
complications may occur before the patient is seen in primary
care.

Taking oral antibiotics did not provide any
advantage in the prevention of complications.
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Table 4.7.1. Epidemiological data of complications in ABRS.

Author, Country Disease Patients (Incidence per Orbital Intracra- Bone Soft
year, ref. million population nial tissue
per year)
Dennison Sweden Children ABRS 29 100%
201 9(328)
El Mograbi  Israel Adults ABRS + 70 100% 2.8%
2019622 CRS (70) concur-
rent (2)
Hamill USA Children ABRS 250 61.6% 11.6%
201865 (154) (29)
Scholin Ask  Sweden Children ABRS + 213 3.6 (orbital only) 80%
201763 CRS Hospitalization boys 171)
5.3,qirls 3.6
Nicoli Finland Adults / ABRS 3.2 (intracranial 6
201689 children only)
Chaiyasate  China Adults / ABRS 1655 85 patients with 41 24 2 3
201561 children complications
Capra USA Children ABRS 0.738 children in
2015620 2000 and 0.605 in
2009
Miah UK Adults / ABRS 31/248 21 9
20156 children
Sedaghat USA Children ABRS 696 90.2% 9.8%
20"4(317)
Hansen Netherlands (Natio- Adults / ABRS 48 (48/16.3 million=3) 67% 33%
201260n nal Database 2004) children (32) (16)
Piatt USA - National in- Children ABRS 695 27-43
2011684 patient database
(1997, 2000, 2001,
2003, 2006)
Babar-Craig UK - national Adults / ABRS 78 N/A 76% 9% 5%
20102 ques-tionnaire children
Stoll 2006 France (2001-2003) Adults and ABRS 43 (30/12 million= 2.5) 35% 37% 18%
adolescents (15) (16) (8)
Oxford USA Children ABRS/CRS 104 N/A 91% 16% 3%
200569 (95) (17) 3)
Eufinger Germany Adults / ABRS 25 N/A 88% 20% 2 pat.
2001613 children (22) (5) (had
both)
Mortimore South Africa Adults / ABRS/CRS 63 N/A 81% 13% 10% 24%
199761 children (51) (8) (6) (15)

ABRS, acute bacterial rhinosinusitis; CRS, chronic rhinosinusitis; N/A, not applicable.

4.7.3. Orbital complications of ABRS

4.7.3.1. Classification

Orbital complications, the most commonly related to ABRS,
involve (in decreasing frequency) the ethmoid, maxillary, frontal
and rarely the sphenoid sinuses (Table 4.7.2.). The infection
spreads directly via the thin and often dehiscent lamina pa-
pyracea or a pre-existing anatomical abnormality in cases of
recurrent periorbital cellulitis or through venous return(02 303
309, Orbital complications commonly affect children®22323.325327)

a population which is known to express fewer clinical signs and

symptoms so it is mandatory to have a high level of clinical sus-
picion for the possibility of orbital complications in children with
ABRS. Hospital admission due to acute rhinosinusitis in children
decreased after the introduction of pneumococcal conjugate
vaccine but there was no parallel decrease in the incidence of
orbital complications®2%:329),

Despite the fact that the Chandler’s classification is widely
used, it does present some problems. The orbital septum is the
anterior limit of the orbit, therefore it has been suggested that
pre-septal cellulitis should be classified as an eyelid, rather than
an orbital infection®%?, In this regard it has been argued that
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pre-septal cellulitis is infrequently associated with rhinosinusitis
and its clinical picture, its management and its prognosis dif-
ferentiate it from all other orbital infections®®2, It has been sug-
gested that orbital involvement (more appropriately: post-septal
cellulitis) presents with swelling, exophthalmos and impaired,
painful extra-ocular eye movements with diplopia. With the ex-
ception of swelling, these features are not present in pre-septal
cellulitis and differentiate it from true orbital infections®®?. Ad-
ditionally, cavernous sinus thrombosis, as has been suggested
by Mortimore in 1997®"is an intracranial complication and not
necessarily the end stage of orbital infection, while it is more
often associated with sphenoid rather than ethmoid or frontal
sinus infection2,

According to Chandler’s classification, orbital complications may
be divided into five stages based on their clinical and radiologi-
cal findings©®:

. Stage 1: pre-septal cellulitis

. Stage 2: orbital cellulitis

. Stage 3: subperiosteal abscess

. Stage 4: orbital abscess

. Stage 5: cavernous sinus thrombosis

Because Chandler’s classification remains the most commonly
used and because we attempted to summarize the evidence
from a number of papers, past and present, we still employ this
classification in Table 4.7.2., although it was also debated in
EPOS 2012602,

Periorbital or orbital cellulitis may result from direct or vascu-
lar spread of the sinus infection®3%)_As the spread of sinus
infection through the orbit follows a well-described pattern, the
initial manifestations are oedema and erythema of the medial
aspects of the eyelid. Spread of infection from the maxillary

or the frontal sinus results in initial presentation with swelling
of the lower or upper eyelid, respectively. Consultation with

an ophthalmologist, in some cases twice daily, should always
be sought for clinical and medicolegal reasons and objective
assessment of proptosis (exophthalmometer), orbital pres-
sure (tonometer), visual acuity, colour vision (an important and
early sign of deterioration) and eye movements should always
be clearly documented®23'5:319 Snellen charts can be easily
downloaded as free-of-charge android applications and are a
quick and reproducible way of assessing visual acuity and colour
vision by the non-expert.

4.7.3.2. Preseptal cellulitis

Preseptal cellulitis refers to the inflammation of the eyelid and
conjunctiva and involves the tissues anterior to the orbital
septum, if necessary. It can be identified on the CT scan as soft
tissue swelling. The MRI T2 sequence is better in demonstra-
ting the inflammation in the soft tissues®®. It can occur as a
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complication of a URTI, dacryocystitis or skin infection while
rhinosinusitis is an uncommon cause®%%3'>329) Pre-septal cel-
lulitis presents with orbital pain, eyelid oedema, erythema and
fever. On clinical examination there may be no evident propto-
sis and no limitation of eye movement. Of note these signs of
proptosis and limited eye movement can be difficult to assess

in paediatric patients®2>326.33) Most cases of pre-septal cellulitis
respond to oral antibiotic therapy but if not timely and appropri-
ately treated, they can spread beyond the orbital septum®3+33%
338, In most cases, pre-septal cellulitis is a clinical diagnosis and
due to the superficial nature of the inflammation, imaging is not
necessary302336),

4.7.3.3. Orbital cellulitis
Orbital cellulitis, orbital abscess and subperiosteal abscess are
all complications that are more commonly associated with acute
rhinosinusitis, in contrast with pre-septal cellulitis which more
commonly occurs following upper respiratory tract infections
(see above)®%?, As the inflammation spreads through the orbit,
proptosis (a protruding eyeball) develops together with some
limitation of ocular movement (diplopia can present in extreme
gaze) indicating orbital cellulitis. Other typical signs of orbital
cellulitis are chemosis (conjunctival oedema), ocular pain and
tenderness, as well as ophthalmoplegia (restricted and painful
ocular movement) of the extraocular muscles®®?. This com-
plication requires immediate and aggressive treatment with
intravenous antibiotics and should be referred for detailed CT
scan with contrast of the sinuses to distinguish between orbital
cellulitis, intraorbital or subperiosteal abscess®9. However, there
should be close monitoring for progression with a low threshold
for surgical intervention as the few who do not respond to anti-
biotic therapy can progress rapidly over 24-48 h. In cases where
a concomitant intracranial complication is also suspected, MRI
scan better diagnoses orbital complications®'* 33340 Al three
complications (orbital cellulitis, subperiosteal and intraorbital
abscess) cause eyeball proptosis and limit ocular movement.
Evidence of an abscess on the CT scan, progressive orbital
findings or visual deterioration after initial intravenous (i.v)
antibiotic therapy should be considered as indications for orbital
exploration and drainage (see below). Repeated ophthalmologic
examinations of visual acuity should take place and i.v. antibio-
tic therapy may be converted to oral when the patient has been
afebrile for 48 hours and the ophthalmological symptoms and
signs are resolving302 337,341,342
Indications for surgical intervention in orbital complications of
ABRS:
. Evidence of subperiosteal or intraorbital abscess on CT or
MRI (with potential exception for small volume abscesses).
«  Reduced visual acuity/reduced colour vision/affected af-
ferent pupillary reflex or inability to assess vision.
. Progression or no improvement in orbital signs (diplopia,
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Author,

Disease
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Type of

Management

year, ref.

Tachibana
2019(311)

Trivic
2019640

El Mograbi
20" 9(322)

Jabarin
201 9(344)

Gavriel
2018640

Scholin Ask
20" 7(323)

Chang
201 7(334)

Li
201785

Wan
20] 6(325)

Miah
201 5(314)

Radovani
201 3(335)

Al-Madani
20" 3(333)

Huang
201 'I (343)

Georgakopoulos
2010020

Siedek
2008(345)

Eviatar
2008(338)

Mekhitarian
2007627

Oxford
2006(348)

21

61

70

123

37

203

71

28

31

31

35

35

64

127

52

25

43

Adults / children

Children

Adults

Children

Adults

Preschool children

Adults / children

Children

Children

Adults / children

Adults / children

Adults / children

Children

Children

Adults / children

Children

Children

Children

ABRS/CRS

ABRS

ABRS/CRS

ABRS

ABRS

ABRS

ABRS/CRS

ABRS

ABRS

ABRS

ABRS

ABRS

ABRS/CRS

ABRS/CRS

ABRS

ABRS

ABRS

complications

Preseptal cellulitis (4)
Postseptal orbital cellulitis (8)
Subperioteal abscess (9)

Preseptal cellulitis (50.0%)
Orbital cellulitis (50%)

Preseptal/orbital cellulitis (61.5%)
Orbital cellulitis (23%)
Subperiosteal abscess (11%)
Orbital abscess (3%)

Cavernous sinus thrombosis (1.5%)

Preseptal cellulitis (57%)
Orbital cellulitis (1.5%)
Subperiosteal abscess (41.5%)

Preseptal cellulitis (49%)
Subperiosteal abscess (51%)

Preseptal cellulitis (96.5% )
Orbital cellulitis/Subperiostal abscess (2.0%)
Orbital abscess (1,5%)

Preseptal cellulitis (47%)
Orbital cellulitis (9.6%)
Subperiosteal abscess (19.3)
Orbital abscess (9.6%)

Preseptal cellulitis (1)

Orbital cellulitis (9)

Subperiosteal orbital abscess (13)
Orbital abscess (5)

Preseptal cellulitis (4)
Orbital cellulitis (14)
Subperiosteal abscess (13)

Periorbital cellulitis (16)
Orbital abscess (6)
Intracranial abscess (9)

Preseptal cellulitis (15)

Orbital cellulitis (10)
Subperiosteal abscess (6)
Orbital abscess (3)

Cavernous sinus thrombosis (1)

Preseptal cellulitis (26)
Orbital cellulitis (8)
Orbital abscess (2)

Subperiosteal/intraorbital abscess 56% (36)
Preseptal/orbital cellulitis 44% (28)

Preseptal cellulitis 83% (69)
Orbital cellulitis 12% (10)
Subperiosteal abscess 5% (4)

Preseptal cellulitis 36% (46)
Orbital cellulitis 44% (56)
Subperiosteal abscess 6% (8)
Intraorbital abscess 14% (17)

Preseptal cellulitis 92% (48)
Subperiosteal abscess 8% (4)

Preseptal cellulitis 96% (24)
Subperiosteal abscess 4% (1)

Subperiosteal abscess 100% (43)

29

Surgical (23.8%)

Medical and Surgical

Medical only

Medical only

Surgical, ESS (5), ESS & EXS (2)
Surgical, ESS (1), ESS & EXS (1)
Surgical, ESS (1)

Medical only
Medical only
Medical (29), Surgical (24)

Medical only
Medical (12), Surgical (7)

Medical only

Medical only

Medical (2), Surgical (1)
Surgical (13)

Surgical (3)

Surgical (13)

Surgical (6)

Medical only (8)

Medical and Surgical (20)

Medical (16)
Surgical (15)

Medical (12)

Medical and surgical (3)
Surgical

Surgical

Surgical

Surgical

All medical

Surgical (1)

Medical only: 53% (34)
Medical and surgical: 47% (30)

Medical only: 95% (79)
Surgical and medical: 5% (4)

Medical only: 51% (65)

Surgical: 49% (62)

Medical only: 98% (51)
Surgical: 2% (1)

Medical only: 92% (23)
Surgical: 8% (2)

Medical only: 42% (18)
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Table 4.7.2. Orbital complications of ABRS continued

Author, Disease Type of

year, ref.

Management

complications

Mortimore 51 Adults / children ABRS

1997(315)

Preseptal cellulitis 55% (28)
Orbital cellulitis 10% (5)

Not stated

Subperiosteal abscess 33% (17)
Intraorbital abscess 2% (1)

ABRS, acute bacterial rhinosinusitis; CRS, chronic rhinosinusitis; ESS, endoscopic sinus surgery; EXS external sinus surgery.

ophthalmoplegia, proptosis, swelling, chemosis) after 48
hours intravenous antibiotics.

. Progression or no improvement in the general condition
(fever, infection parameters) after 48 hours of intravenous
antibiotics.

4.7.3.4. Subperiosteal and orbital abscess

A subperiosteal abscess forms between the periorbita and the
sinuses and is located outside the ocular muscles (or extraconal).
The clinical features of a subperiosteal abscess are oedema,
erythema, chemosis and proptosis of the eyelid with limitation
of ocular motility and as a consequence of extra-ocular muscle
paralysis, the eyeball becomes fixed (ophthalmoplegia) and vi-
sual acuity diminishes. In most case series, high fever and raised
leucocyte count as well as left shift (an increase in the number of
immature leucocytes in the peripheral blood, particularly neu-
trophil band cells) have been reported as strongly associated

with (subperiosteal or intraorbital) abscess formation©® 311321322
325,326, 333-335, 339, 341, 343-346)

An orbital abscess is contained within the space defined by

the ocular muscles and the eyeball ie intraconal and genera-

lly results from diagnostic delay, inappropriate antimicrobial
treatment or immunosuppression of the patient®3>341:347) with

a frequency of between 1.5% and 14% (Table 4.7.2.) in paedia-
tric studies of orbital complications. The clinical or radiological
evidence of an abscess or the lack of clinical improvement after
24-48 hours of i.v. antibiotics are indications for prompt surgical
exploration and drainage, preferably via endoscopic approa-
ches.

As previously noted, a detailed CT scan of the sinuses with
contrast and possibly with 3D reconstruction may help to
distinguish between cellulitis and orbital or subperiosteal
abscess. In the case of a subperiosteal abscess, the CT usually
reveals oedema of the medial rectus muscle, lateralization of the
periorbita and lateral downward displacement of the eyeball®**
337.342) |n cases where the CT scan shows obliteration of the
detail of the extraocular musculature and of the optic nerve by
a confluent mass, the orbital cellulitis has progressed to an intra-
orbital abscess, in which case there may sometimes be air in the
orbit due to the presence of anaerobic bacteria. The diagnostic
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accuracy of clinical examination alone to determine an orbital
abscess has been reported to be approximately 80% which rises
to approximately 90% with the addition of CT imaging. MRI may
be useful in cases of diagnostic uncertainty after a CT scan or
when intracranial complications are suspected®4349),
Subperiosteal abscess in children is not an absolute indication
forimmediate surgical intervention. Conservative measures

can be safe and effective if appropriately used, depending

on patient characteristics, exam findings, clinical course, and
imaging®>®. An ophthalmologist should check visual acuity from
the early stages of the illness. Intravenous antimicrobial therapy
should cover aerobic and anaerobic pathogens. Evidence of an
abscess on the CT scan or absence of clinical improvement after
24-48 hours of i.v. antibiotics are indications for orbital explora-
tion and drainage®*. Depending on the radiographic volume of
the abscess, the decision to surgically explore may be prioritized
if the volume appears to be large. In contrast, in small abscesses
the most prudent decision would be to continue i.v. antibiotics
and monitor the patient®". A current guideline mandates that
pre-septal and orbital cellulitis should be treated with antibi-
otics while subperiosteal and intraorbital abscesses require
surgical exploration which should include not just the drainage
of the abscess but also of the paranasal sinuses®® as cellulitis
can be expected to improve with proper antimicrobial therapy
while drainage is the mainstay of treatment for any abscess.

The guideline recommends an endoscopic approach to open
the lamina papyracea and draining the abscess after complete
ethmoidectomy. External approaches to lateral and medial
orbital abscesses (lateral and medial orbitotomy) can also be
used if necessary. However, there have been a number of recent
studies showing good outcomes with i.v. antibiotics in children
with subperiosteal abscesses®02345:347.349) |n such cases, and
provided there is©%?: clear clinical improvement within 24-48
hours; no decrease in visual acuity; small (<0.5-1 ml in volume);
medially located subperiosteal abscess; no significant systemic
involvement; the decision might be to withhold surgical drai-
nage and closely monitor the patient®" 342, Importantly, it has
recently been reported that the same conservative approach is
also valid for adult patients with orbital abscesses. Gavriel et al.
reported a similar prognosis between conservative medical and
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surgical approach in the treatment of orbital abscesses for adult
patients®*). Therefore, based on this evidence, adult patients
may also be candidates for watchful waiting instead of endo-
scopic drainage. Blindness may result from central retinal artery
occlusion, optic neuritis, corneal ulceration, or panophthalmitis.
It is not infrequent for sepsis to spread intracranially as well as
anteriorly into the orbit®°23%3'9,_ Patients with delayed admis-
sion and additional risk factors have a higher risk of irreversible
blindness®2.

Subperiosteal abscess in children is not an
absolute indication forimmediate surgical
intervention. Conservative measures can be safe
and effective if appropriately used, depending
on patient characteristics, exam findings, clinical
course, and imaging.

4.7.4. Endocranial complications

Endocranial (or intracranial) complications of ABRS are epidural
or subdural empyema, brain abscess, meningitis, cerebritis and
superior sagittal and cavernous sinus thrombosis (Table 4.7.3.).
These complications may present with non-specific symptoms
and signs of a systematic inflammatory response (high fever,
headache, lethargy, reduced consciousness) or with specific
central nervous system signs due to focal neurologic damage or
increased intracranial pressure. Of note, it is not uncommon for
any of these complications to either present with non- specific
symptoms including high fever accompanied by headache, or
even to be silent®™). Although an intracranial abscess can be re-
latively asymptomatic, subtle affective and behavioural changes
are not uncommon; these are signs of altered neurologic func-
tion, orientation and cognitive state. Gait instability and severe,
progressive headache have also been reported to be common
symptoms©®, The majority of the endocranial complications of
ABRS however, present with more specific signs and symptoms
that suggest the intracranial inflammatory involvement, such as
nausea and vomiting, neck stiffness and altered mental state®°"
312,324,347,353-3%8) The clinical expression of subdural and epidural
empyema is different. Subdural empyema often presents with
neurologic symptoms as an emergency case. In contrast epidu-
ral empyema is more often diagnosed on imaging studies®>*.
Intracranial abscesses often become apparent through signs of
increased intracranial pressure, meningeal irritation and focal
neurologic deficit mainly of the third, sixth or seventh cranial
nerves(301, 305, 316, 330, 347, 349, 360, 361).

Endocranial complications are usually associated with frontoet-
hmoidal or sphenoid rhinosinusitis®'2 324354 355,357.361,362) |nfacti-
ons can proceed from the paranasal cavities to the endocranial
structures by two different routes: (a) haematologically - patho-
gens can pass through the diploic veins to reach the brain; (b)
tissue continuity spread — pathogens can reach the intracranial

structures by eroding the thin osseous walls of the sinuses®+3%
37, Inflammatory complications of the brain start as inflamma-
tion (ie encephalitis), which progresses to necrosis and lique-
faction of brain tissue, with a reactive connective tissue capsule
forming around the brain abscess.

A CT scan with contrast, as a minimum, is required for diagnosis
as it allows for precise definition of osseous tissue involvement.
MRI is considered to be the “gold-standard” as it is more sensitive
than CT and should be the imaging modality of choice where
available; further it has additional diagnostic value to exclude
or confirm cavernous sinus thrombosis and also in cases with
soft tissue involvement®36:357) Studies show a high incidence

of anaerobic organisms or mixed aerobic-anaerobic in patients
with endocranial complications. In cases where meningitis is
suspected and provided that any intracranial abscess has been
definitely excluded by imaging, a lumbar puncture can be
performed to properly determine the underlying pathogens
and to customize antimicrobial therapy®>”. Pathogens most
commonly isolated following lumbar puncture are Streptococ-
cus and Staphylococcus species including methicillin-resistant
(MRSA) and anaerobes®%3%, High dose long-term i.v. antimi-
crobial therapy followed by neurosurgical burr hole drainage,
craniotomy for evacuation of the abscess or image guided
aspiration, are usually required for successful treatment®12 34354
359.361), Current treatment involves joint neurosurgical drainage
procedures and drainage of the paranasal sinuses (most often
the frontal sinus) can be performed endoscopically®>%362 368, The
rationale is to evacuate the intracranial collection and manage
the source of infection using a rhinological approach which will
provide microbiological samples. Lack of early sinus drainage
has been associated with the need for repeated craniotomies®>”
3%, The prognosis of intracranial complications of acute bacterial
rhinosinusitis depends on the severity of neurological signs and
on the delay in diagnosis and management®* 3¢, The mortality
rate varies from 0% up to 19%®'2361.36236) (Table 4.7.3.), and

is related to cortical veins thrombosis and to cerebral vascular
infarction ©57:366),

4.7.5. Cavernous sinus thrombosis

Cavernous sinus thrombosis is a rare complication and has been
estimated at a rate of less than 10% of all the intracranial com-
plications (Table 4.7.3.)%%35) The highly anastomotic venous
system of the paranasal sinuses allows retrograde spread of
infection to the cavernous sinus causing sepsis and multiple
cranial nerve involvement®16:330.353.356.362.368) Proptosis, ptosis,
diplopia, chemosis, involvement of the eye motor nerves and
impairment in the ophthalmic and maxillary branches of cranial
nerve V(1) (ophthalmic nerve neuralgia) papilloedema and signs
of meningeal irritation associated with spiking fevers and pros-
tration establish the diagnosis®"-3%36), Symptoms start in one
eye and progress to the other.
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Table 4.7.3. Endocranial complications in ABRS.

Author,

year, ref.

Complications

Management (all had
medical therapy)

Mortality / further defects

Mulvey
20 'I 9(367)

Schupper
2018¢6"

Kou
20 ’| 8(362)

Patel
20 'I 5(358)

Garin
20‘| 5(359)

Khamassi
20" 5(366)

Chaiyasate
201 5(312)

Deutschmann
201 3(365)

Hansen
20] 2(301)

DelGaudio
201 0(355)

Bayonne
200969

Germiller
2006(357)

Quraishi
2006(305)

43

16

22

27

23

24

50

23

25

25 (mean
age 13y)

12 (mean
age 14y)

Meningitis (10)

Epidural empyema (28)

Subdural empyema (19)
Intracerebral abscess (2)

Epidural abscess (10)

Subdural abscess (9)
Intracerebral abscess (3)
Multiple abscesses in 6 cases
Cavernous sinus thrombosis (2)

Subdural empyema (10)
Epidural abscess (10)
Meningitis (5)

Cerebral abscess (5)

Cavernous sinus thrombosis (2)

Epidural empyema (14)
Subdural empyema (9)
Cerebral abscess (4)

Subdural empyema (9)
Epidural empyema (8)

Subdural empyema (11)
Epidural empyema (7)
Intracerebral abscess (5)
Cerebral thrombophlebitis (4)

Meningitis (13)
Brain abscess (5)
Cavernous thrombosis (8)

ESS (43)
NS (23)

Simultaneous ESS and NS as first

procedure (16)

ESS (19)
NS (8)
Simultaneous ESS and NS (6)

ESS (11)
ESS and NS (18)
Only NS (3)

ESS and NS (15)
Only ESS (2)

Medical therapy only (3)
NS (19)
ESS (1)

Transverse sinus and sigmoid sinus

thrombosis (2)
Superior sagittal sinus (1)

Meningitis (23)

Epidural abscess (10)

Subdural abscess (8)
Intracerebral abscess (3)
Cavernous sinus thrombosis (2)
Other (4)

Subdural empyema (9)
Meningitis (3)

Epidural abscess (2)
Intracerebral abscess (2)
Encephalitis (1)

Medical therapy only (23)
NS (14)

ESS (8)

Other (5)

Superior sagittal sinus thrombosis (1)

Epidural empyema (8)
Subdural empyema (10)
Intracerebral abscesses (2)
Meningitis (3)

Epidural empyema

Subdural empyema

Meningitis

Epidural empyema (13)
Subdural empyema (9)
Meningitis (6)

Encephalitis (2)

Intracerebral abscess (2)
Cavernous sinus thrombosis (2)

Frontal lobe abscess (2)
Subdural empyema (8)
Cavernous sinus thrombosis (2)

Only medical therapy (3)
ESS (1)
NS (18)

ESS (21)
EXS (7)
NS (13)
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No mortality. 14 patients (16%)
were readmitted for worsening
symptoms or complications of
treatments.

No mortality

No mortality
Neurologic deficits 4.5% (short
follow up average: 7 months)

No mortality

Neurologic deficits cognitive/per-
sonality changes 33% (6 months
follow up)

No mortality

Cognitive and schooling problems:
subdural empyema 67%, epidural
empyema 29%

Mortality 8.7%
Morbidity 34.7%

Mortality 11.3%
Morbidity 25.3%

No mortality
Morbidity 6%

Mortality 19%
Morbidity 19%

Mortality 4%
Morbidity 12%

Sequelae 16%
Mortality 0%

Morbidity 8%
Mortality 4%

Mortality 8%
Morbidity 16 %
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Table 4.7.3. Endocranial complications in ABRS (continued).

Author, Complications

year, ref.

Management (all had
medical therapy)

Mortality / further defects

Oxford 18 (mean Epidural empyema (7)
2005619 age 12y) Subdural empyema (6)
Intracerebral abscess (2)
Meningitis (2)
Cavernous sinus thrombosis (1)
Younis 39 Epidural empyema (7)
200264 Subdural empyema (4)
Meningitis (21)
Intracerebral abscess (4)
Superior sagittal sinus thrombosis (1)
Jones 47 Subdural empyema 38%
2002647 Meningitis 2%
Epidural empyema 23%
Intracranial abscess 30%
Albu 16 Meningitis (6)
2001653 Frontal lobe abscess (6)
Epidural empyema (5)
Subdural empyema ($)
Cavernous sinus thrombosis (2)
Gallagher 15 Meningitis 18%
199859 Cerebral abscess 14%
Epidural empyema 23%
Clayman 24 Meningitis 29%
1991624 Cerebral abscess 46%

Epidural empyema 5%
Subdural empyema 8%
Cavernous sinus thrombosis 8%
Sagittal vein thrombosis 4%

No mortality
Morbidity 11%

Medical therapy only (21) Sequelae 10%

NS (15) No mortality
EXS (4)

ESS (2)

NS (47) Mortality 2%
EXS (17) Morbidity 19%
ESS (6)

Mortality 6%
Morbidity 25%

Mortality 7%
Morbidity 13%

Mortality 4%
Morbidity 33%

ABRS, acute bacterial rhinosinusitis; CRS, chronic rhinosinusitis; ESS, endoscopic sinus surgery; EXS, external sinus surgery; NS, neurosurgical proce-

dures.

Full blood count may show increased white blood cell count
with left shift, C-reactive protein (CRP), erythrocyte sedimenta-
tion rate (ESR,) and D-dimer while lumbar puncture may show
elevated opening pressure and pleocytosis even in culture ne-
gative samples whilst blood cultures are frequently positive®>>
3%, Screening for thrombophilia may give false results during
anticoagulation therapy and should be delayed until after treat-
ment is completed.

The cornerstone of diagnosis is an MR venogram, demonstrating
absence of venous flow in the affected cavernous sinus. High-
resolution CT scan with contrast can also show filling defects®3¢
337, Previous articles described an approximate mortality rate

of 30% and a morbidity rate of 60% in the adult population but
more recent articles report better results®®. Lize et al. reported
seven patients who were treated for septic cavernous sinus
thrombosis secondary to acute bacterial rhinosinusitis. All
patients were treated with high dose i.v antibiotics, anticoagu-
lation therapy and endoscopic sinus drainage of the infected
sinuses. They described a mortality rate of 0% but one patient
developed permanent unilateral visual loss and four permanent
neurologic deficits®”9. Most experts recommend anticoagula-

tion, in the absence of strong contraindications (only if there is
no evidence of severe bleeding risk or current hemorrhage by
history, exam, and imaging) but the anticoagulation remains
controversial. Retrospective reviews suggest a possible decrease
in mortality and reduction in neurologic morbidity when anti-
coagulation is combined with antibiotics for septic cavernous
sinus thrombosis but without support from prospective clinical
trials®® due to a lack of cases. Corticosteroids are often given
with antibiotics but without proven efficacy. The potential be-
nefit would be decreased inflammation and vasogenic oedema
surrounding cranial nerves and orbital structures. Immediate
endoscopic drainage of the affected sinus (almost always the
sphenoid) is mandatory.

4.7.6. Osseous complications

ABRS can also affect the bony sinus walls causing osteomyelitis
and subperiosteal abscess, eventually involving the brain and
the nervous system. Even though the most frequent intracranial
route of spread is from the frontal sinus, any sinus infection can
lead to osseous complications. The most common osseous com-
plications are osteomyelitis of the maxillary (typically in infancy)
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or the frontal bones30-336.365.371)

The frontal sinus infection can cause osteitis and osteomyelitis
of the frontal sinus walls and may develop into a subperiosteal
abscess with soft tissue swelling and a doughy pitting oedema
on the anterior wall (Pott's puffy tumour). A sino-cutaneaous
fistula is a rarer presentation. Since the inflammatory process
also extends posteriorly from the frontal sinus, directly or via
thrombophlebitis of the valveless diploic veins, patients may
have concomitant complications, such as meningitis, epidural
and subdural empyema and brain abscess®'6 371372,
Leong®'®371.372 reviewed 29 cases of Pott’s puffy tumour (PPT)
and the most common aetiology was acute frontal sinusitis
(62%). Bony complications develop in 3-10% of complicated
ABRS cases®16:371.372),

Signs and symptoms of intracranial involvement are soft tissue
oedema (especially of the superior eyelid), high fever, severe
headache, meningeal irritation, nausea and vomiting, diplopia,
photophobia, papillary oedema, coma and focal neurological
signs. Ocular signs can appear contralaterally as well. Contrast-
enhanced CT scan is needed to confirm the diagnosis. A lumbar
puncture is not indicated if the intracranial pressure is elevated,
but in certain cases it can also be of diagnostic value. Therapy
originally included a combination of i.v. broad-spectrum antibio-
tics administration and surgical debridement of sequestered
bone and drainage®®%32!:373 There is a growing body of evidence
that uncomplicated PPT can be managed successfully via an en-
doscopic approach/minimal external drainage, combined with
long-term antibiotics®'6:37.372,

There is a growing body of evidence that
uncomplicated Pott’s puffy tumour can be ma-
naged successfully via an endoscopic approach/
minimal external drainage, combined with long-
term antibiotics.

Table 4.7.4. Unusual complications of ABRS.

4.7.7. Unusual complications of rhinosinusitis

A number of unusual complications have been reported in cases
of patients with ABRS. These are presented in Table 4.7.4. It is
important to note that the management of ABRS complications
should always be multidisciplinary and close cooperation with
other different specialties as ophthalmologists, neurologists/
neurosurgeons, paediatricians, radiologists and microbiologists
is mandatory.

4.7.8. Follow-up of complications

ABRS complications may occasionally appear simultaneously
(for example subperiosteal frontal abscess and intracranial ex-
tension, orbital and intracranial complications) and intracranial
complications may have neurologic deficits. Therefore, a long
term follow-up of 6-12 months is indicated for such patients in
order to monitor for complete resolution of the disease as well
as to exclude any disease recurrence or complication of treat-
ment. Meticulous care of the sinuses should be the first priority.

4.7.9. Conclusion

Complications of bacterial rhinosinusitis are rare but potentially
serious. However, a number of studies have shown that they

are not prevented by routine prescribing of antibiotics so a low
threshold of suspicion must always be maintained for their early
diagnosis.

Outcome

Author, year (ref.) Type of complication
Abou-Al-Ahaar 201948 Clival osteomyelitis with VI, Xl nerve palsy
Fabre 2018%%” Acute Stroke

Righini 2009¢% Acute ischemic stroke

Sanan 201764 . N
Intra-optic nerve abscess with vision loss

Korkmaz 201748
Huth 2015620

Isolated unilateral upper lid ptosis

sinus thrombosis)
Tien 20165V
Zielnik-Jurkiewicz 2005%°%
Gradoni 2010%%

Nomura 20146%9

Nasal septal abscess (5 cases)
Nasal septal and palatine process abscess
Nasal septal abscess

Orbital hematoma

104

Thrombophlebitis temporal vein (without cavernous

Complete recovery after medical and surgical therapy
Complete recovery after medical therapy and ESS
Minimal neurologic sequelae after medical therapy and ESS

Stable ophthalmologic findings after medical therapy and
ESS

Complete recovery after medical therapy
Complete recovery after medical therapy and ESS

No morbidity after medical and surgical therapy
No morbidity after medical and surgical therapy
No morbidity after medical and surgical therapy

Complete recovery after medical therapy and ESS



Table 4.7.4. Unusual complications of ABRS, continued.

Author, year (ref.)

Nomura 2014624

Orbital hematoma

Type of complication

Orbital abscess secondary to contralateral rhinosinu-

Yim 20136%)
sitis
Chan 2009¢% Toxic Shock Syndrome
Chen MC 2019%3% Septic shock
Rimal 2006432 Septicaemia

Suzuki 200540

Patel 2003%°”)
Mirza 20016%
Sidwell 2001¢%9
Sahjpaul 1999

nerve palsy

bitis

ESS, endoscopic sinus surgery.
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5. Epidemiology, predisposing factors, pathophysiology,

and diagnosis of CRS

5.1. Epidemiology and predisposing factors of
CRS

5.1.1.Epidemiology of CRS

The number of papers on epidemiology of chronic rhinosinusitis
(CRS) is limited compared to papers on treatment.

Surveys with questionnaires are the most common way to
explore the field of CRS in order to screen the population and
to determine the prevalence of CRS in the general population.
It probably overestimates the prevalence of CRS due to overlap
with other rhinologic diseases.

In recent years a number of population-based studies have been
performed with questionnaires evaluating the prevalence of
CRS based on the epidemiological definition from the EPOS2012
document™.

Earlier studies in the USA in 2009 based on the National Health
Interview Survey found 13% of adults to have “sinusitis"®?.

The first of these studies was part of The Global Allergy and
Asthma European Network (GA2LEN). It consisted of a postal
questionnaire sent to a random sample of adults aged 15-75
years in 19 centres in Europe. Participants reported symptoms
of CRS, and doctor diagnosed CRS, allergic rhinitis, age, gender
and smoking history. Information was obtained from 57,128
responders living in 12 countries. The overall prevalence of CRS
was 10.9% with a wide variation between countries ranging
from 6.9 in Finland to 27.1 in Portugal. CRS was more com-

mon in smokers than in nonsmokers (odds ratio (OR) 1.7: 95%
confidence interval (Cl) 1.6-1.9). The prevalence of self-reported
physician-diagnosed CRS within centres was highly correla-

ted with the prevalence of EPOS-diagnosed CRS. Subsequent
studies following roughly the same method showed a preva-
lence of 5,5% in Brazil®, 8% in China®,11% in South Korea® and
12% in the USA®,16% in the Netherlands” and 28% in Iran®.

In a second phase of the GA?LEN Survey each centre invited
120 randomly selected subjects with asthma, 120 with CRS, 40
with asthma and CRS and 120 with neither asthma or CRS for a
clinical study visit with further investigations among which was
a questionnaire including the same questions as for the postal
survey. Of the patients having an epidemiological diagnosis of
CRS in the first phase, EPOS provides two definitions of CRS: a
clinical diagnosis based on symptoms, supported by signs of
mucosal inflammation found on imaging or with nasal endo-

scopy, and a symptom-based definition to be used in epide-
miologic research, without radiologic imaging or endoscopic
examination™. Due to the overlap of symptoms between CRS,
acute rhinosinusitis and (non-)allergic rhinitis, it can be difficult
or maybe impossible to discriminate between these diagnoses
based on symptoms alone.

The addition of nasal endoscopy or computed tomography (CT)
scan makes the diagnosis more reliable. Two studies evaluating
the use of nasal endoscopy to make a clinical diagnosis of CRS in
a population study showed reduction of the prevalence to 1.2%
(88 of 7,343)® and 6.8%". Interestingly in the paper from Tomas-
sen et al., 38% of symptom-negative patients had a positive
endoscopy. The reason for the discrepancies between these two
papers is unclear. Both papers used the EPOS criteria of clinical
CRS: the presence of polyps, presence of oedema in the middle
meatus or presence of thick purulent discharge in the middle
meatus to define endoscopy positive CRS.

Also, two studies evaluated the use of CT scan to make a clinical
diagnosis of CRS in a population study. In one study a group of
subjects who underwent a computed tomographic or magne-
tic resonance imaging scan of the head for any non-rhinologic
indication were asked to fill in the GA2LEN survey including the
CRS questions?. The scans were evaluated according to the
Lund-Mackay (LM) scoring system. Eight hundred and thirty-four
subjects were included, and 107 (12.8%) had epidemiologically
based CRS according to EPOS. Of these subjects, 50% had an LM
score of 0, 26% had an LM score of 1 to 3, and 23% had an LM
score of 4 or greater. Twenty-five (3.0%) subjects had clinically
based CRS (based on LM score >/=4), and 53 (6.4%) subjects had
clinically based CRS (based on LM score >0). In subjects who

did not report upper airway symptoms, 57% had an LM score

of 0,30% had an LM score of 1 to 3, and 12% had an LM score
of 4 or greater. The authors found a prevalence of 3.0% to 6.4%
of clinically based CRS (depending on an LM cut-off point; i.e.,
LM =4 or LM > 0, respectively) in a relatively randomly selected
group of subjects. The other study"" collected questionnaires
and sinus CT scans from 646 participants selected from a source
population of primary care patients. Symptom status was based
on guideline criteria, and radiology was based on the LM score
using cutoff points of > 3, 4, or 6. The authors found a preva-
lence of 11.1%, 9.9%, and 5.7% among woman respectively, and
16.1%, 14.6%, and 8.7% among men for the different LM cutoff
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points. When combining with symptomatology, the proportion
of clinically based CRS was 1.7%, 1.6%, and 0.45% among wo-
men and 8.8%, 7.5%, and 3.6% among men. The figures of these
two studies are very comparable, pointing to a prevalence of
CRS based on symptoms and CT scan of around 3%.

Finally, prevalence of CRS can be estimated from databases
based on the diagnosis by physicians. Health care administrative
databases allow for population-based cohort studies to generate
large sample sizes with small financial and time expense. Howe-
ver, the risk of inaccurate cohort identification can lead to biased
outcomes. Lui et al. showed that in 27 studies obtaining CRS-
specific data from a health records database, eight different CRS
case definitions were identified and 13 administrative databases
were evaluated. The most commonly used CRS case definition
was the ICD-9 473.x code alone?. The CRS case definition of
>/=2 claims with a CRS ICD-9 code (471.x or 473.x) within two
years of the reference case provides a balanced validity with a
sensitivity of 77% and specificity of 79%!'%. The data that can be
used to evaluate prevalence and doctors' visits are limited.

In the year 2000, 2405 residents of Olmsted County were given
an ICD-9 diagnosis code for CRS. Among these, 1627 (67.7%)
were female and 778 (32.3%) were male. The overall age- and
sex-adjusted prevalence per 100,000 was 1955 (1.96%)"%.

The mean age- and sex-standardized incidence of diagnosed
CRS in Canada was reported to be 2.5 (range, 2.3-2.7) per 1000
population. The estimated prevalence based on age-specific
incidence varied between 18.8 (95% Cl, 18.7-18.9) and 23.3 (95%
Cl, 23.1-23.5) per 1000 population during 2004-2005 to 2013-
2014, and no obvious growing trend was found. There was high
geographic variation in the diagnosed incidence and prevalence
of CRS!,

Studies from [general practitioner (GP)] databases often suffer
from suboptimal differentiation between ARS and CRS. Hof-
fmans et al. showed that GPs often do not differentiate between
the two diseases.

Xiao et al. ® retrospectively reviewed a random sample of adult
patients diagnosed with CRS in 2016, based on ICD-10 codes
from primary care and otorhinolaryngology departments. The
percentage of patients fullfilling the criteria of the American
Academy of Otolaryngology-Head and Neck Surgery (AAO-HNS)
was very low from GP patients (0.97) and low from otorhinola-
ryngologists’ patients (28.9%). Symptom duration <12 weeks
was higher in primary care (81.6% vs. 53.6%, p<0.0001), as was
lack of evidence of inflammation (97.4% vs. 50.0%, p<0.0001).
Having <2 of the required symptoms was significantly higher

in otorhinolaryngology (63.8% vs. 50.8%, p=0.013). The most
commonly unevaluated symptom was decreased sense of smell
(97.7% in primary care, 69.1% in otorhinolaryngology encoun-
ters). There is an obvious need for clear criteria to do research on
CRS in healthcare.
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5.1.1.1. CRS: difference between CRSWNP and CRSsNP

CRS can be classified into CRS with nasal polyps (CRSwNP) and
CRS without nasal polyps (CRSsNP). Data on the prevalence of
CRSwWNP are limited. Two early Scandinavian studies” '®
investigated the prevalence of nasal polyps in an adult popu-
lation. A random sample of 1,900 inhabitants over the age of

20 years, stratified for age and gender, was drawn from the
municipal population register in Skévde, Sweden, in December
2000. The subjects were called to clinical visits that included
questions about rhinitis, asthma, and aspirin intolerance and
examination by nasal endoscopy. In total, 1,387 volunteers (73%
of the sample) were investigated. The prevalence of nasal polyps
was 2.7% (95% confidence interval, 1.9-3.5), and polyps were
more frequent in men (2.2 to 1), the elderly (5% at > or =60 years
of age), and asthmatics"®. Similar data were found in Denmark
where over a 6-year period all polyp patients diagnosed for the
first time (n=252; 174 males, 78 females) were prospectively
registered at the study clinic and compared to an estimated
background population. The mean estimated incidences for all
age groups were 0.86 and 0.39 patients per thousand per year
for males and females, respectively. With a disease duration of
estimated 20 years, this would lead to a prevalence of 1.92 and
0.78 for males and females. Using a validated questionnaire/
algorithm (90% specificity and sensitivity) in a population-
based random sample, Klossek et al. estimated a prevalence of
2.11% (95% Cl 1.83-2.39). CRSWNP patients (n=212, 45% males)
were aged 49.4 + 17.6 years. No gender preponderance was
observed, but NP tended to increase with age. Mean duration of
nasal symptoms was 22.4 + 15.7 years.

Tan et al. sought to determine incidence for CRSsNP and
CRSWNP using electronic health records data from 446,480
Geisinger Clinic primary care patients"®. The average incidence
of CRS was 83 + 13 CRSwWNP cases per 100,000 person-years and
1048 + 78 CRSsNP cases per 100,000 person-years. Between
2007 and 2009, 595 patients with incident CRSWNP and 7523
patients with incident CRSsNP were identified and compared
with 8118 control subjects. Compared with control subjects and
patients with CRSsNP, patients with CRSWNP were older and
more likely to be male. Finally Won et al. found a prevalence of
CRSsNP and CRSwWNP of 3.5 + 0.2% and 2.5 + 0.2% (mean =+ SE),
respectively. When classified by age group, the prevalence of
CRSWNP increased with age in adults (=18 years of age), which
was particularly evident after 40 years of age and CRSsNP was
more prevalent in subjects younger than 40 years. Those with
CRSwWNP were significantly more likely to be men, to have higher
BMI, to smoke cigarettes, and to have asthma than the CRSsNP
or no-CRS group.

CRSwWNP was significantly associated with adult-onset asthma
(onset after 18 years of age) or late-onset asthma (onset after 40
years of age), whereas CRS without nasal polyps was related to
childhood-onset asthma (onset before 18 years) or early-onset
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asthma (onset before 40 years) in adults. The 2 CRS subgroups
showed significant associations with current asthma but not
with past asthma. However, the comorbid asthma rate was
lower than 10% among subjects with CRS®?%.

Soler et al.?" in 2012 evaluated the role of gender and race in
surgical outcomes for patients with CRSWNP and asthma. In his
study, African Americans with CRSWNP had less improvement
after endoscopic sinus surgery than Caucasians. This difference
according to ethnicity must be proven because it could be
confused by other socio-economic factors such as access to
healthcare in this population. This study also shows that the
prevalence of CRS was lower in the Asian (7%) and Hispanic
population (8.6%) than in the black population (13.3%) or the
Caucasian population (prevalence around 13% too).

However, there is no significant difference regarding the gender.
This is confirmed by the study of Hirsch et al.® in 2017 that
found that women are more likely to have acute rhinosinusitis
but that there is no sex ratio for CRS. Hoffmans et al.” had the
same conclusions regarding ethnicity and gender in his study
including 8,347 adults in the Netherlands in 2017.

Brescia et al.?? in 2016 examined the difference in CRS preva-
lence between elderly and young people. After endoscopic
sinus surgery, nasal polyps recurred less often in the elderly,
maybe because in CRS in the elderly, there is less eosinophilic
infiltration which is known to increase the risk of recurrence.
Furthermore, the proportion of patients with allergy was signi-
ficantly higher in young people than in the elderly population,
but there was no difference in the prevalence of asthma in both
populations. Cho et al.?® found the same result in his study, sug-
gesting that when CRS appears in the elderly the pathogenesis
is different, less linked with allergy and eosinophilic infiltration,
but more with nasal polyp formation.

5.1.2. Predisposing factors of CRSWNP and CRSsNP

5.1.2.1. Allergy

The relationship between atopy and CRS has been well studied
and resulted in many reviews. A systematic review was perfor-
med by Wilson in 2014?. A total of 24 articles were found that
met the inclusion criteria; 18 articles examined the relations-
hip between allergy and CRSwNP, with 10 articles showing an
association, seven articles showing no association, and one
article showing a possible association. Nine articles examined
the relationship between allergy and CRSsNP, with four articles
showing an association and five articles showing no association.
Four studies directly compared the role of allergy in CRSWNP
and CRSsNP, and, again, the results were mixed. No articles
examined the outcomes of CRSsNP or CRSWNP following allergy
treatment. The authors concluded that the role of allergy in
CRSWNP and CRSsNP continues to be controversial, with the
level of evidence poor. Based on the available data, the recom-

mendation is that allergy testing and treatment are an option in
CRSwWNP and CRSsNP. Since 2014, a few noteworthy studies have
been published. A more recent non-systematic review points to
the fact that different phenotypes/endoptypes of CRS may have
a variable associations with allergy. The authors point to allergic
fungal rhinosinusitis (AFRS) (see 8.6) and central compartment
atopic disease (CCAD)®)(see 8.1.2.1.) This point was also made
in a recent study from the UK that analysed differences between
different phenotypes of CRS and controls in secondary care®®,
The analysis included 1470 study participants: 221 controls, 553
CRSsNPs, 651 CRSWNPs and 45 AFRS. The prevalence of inhalant
allergy was 13.1, 20.3, 31.0 and 33.3% respectively; house dust
mite allergy was significantly higher in CRSwWNPs (16%) compa-
red to CRSsNPs (9%) in this study.

In conclusion, the prevalence of allergy in CRS may vary by phe-
notype, with CCAD and AFRS having a stronger association than
CRSwNP and CRSsNP. Large studies evaluating relationships in
different settings like the Philpott paper are needed.

5.1.2.2. Asthma and other lower airway diseases

Unlike for allergy and CRS, the relationship between CRS and
asthmais indisputable.

The prevalence of asthma is around 25% in patients with CRS
compared to 5% in the general population®”, GA2LEN®® studied
over 52,000 adults aged 18-75 years living in 19 centres in 12
countries and concluded that there is a strong association
between asthma and CRS. The association with asthma was
stronger in those reporting both CRS and allergic rhinitis. In
the earlier mentioned UK study®®, the prevalence of asthma
was 9.95% in controls, 21.2% in patients with CRSsNP, 44.9% in
CRSWNPs and 73.3% in patients AFRS. A subgroup of the earlier
mentioned GA2LEN cohort, with and without asthma and CRS
of 3337 participants were further analysed for decline in lung
function. Participants with asthma had lower forced expiratory
flow per second (FEV) and a steeper slope of FEV1 against age
equivalent to smoking 1-2 packs of cigarettes per day. Those
with atopy had a slope equivalent to controls, but neither CRS
nor atopy alone were associated with such decline®.

Chen et al.®? identified patients newly diagnosed with asthma
in Taiwan and analyzed the incidence of CRS in that population.
After adjustment for gender, age and medical comorbidities,
they showed that asthma is an independent predictor of CRS,
with or without nasal polyps (OR: 2.58 for CRSsNP). The chrono-
logy of developing asthma or CRS first is variable.

A Japanese study shows that there is no significant difference
in onset times between the two diseases®". Wheezing and
respiratory discomfort are present in 31 to 42% of patients
with CRSWNP, and asthma is reported by 26% of patients with
CRSWNP, compared to 6% of controls®?. On the contrary, 7% of
asthmatic patients have nasal polyps with a prevalence of 13%
in non-atopic asthma and 5% in atopic asthma and they have
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more nasal symptoms than patients that have CRS without
asthma®. In asthmatic CRS patients, a sizeable portion of CRS
impact on QOL is indirectly mediated through the effect of

CRS on poorer asthma control which may then drive decreased
QOL(34).

Several authors reported on the higher incidence of CRS in
chronic obstructive pulmonary disease (COPD) patients®>. The
figures depend mostly on the definition of CRS applied in a
study. Upper airway symptom frequency among COPD patients
may be as high as 88%©¥ but when more objective tests were
applied for CRS diagnosis (such as CT scans), lower numbers
were reported (53%). CRS symptoms significantly impair COPD
patients’ quality of life. Smoking should be considered an impor-
tant risk factor of CRS®%.

Within the GA2LEN network a multicentre cross-sectional case-
control study recruited 935 adults (869 eligible for analysis:

237 CRSsNP; 445 CRSWNP; 187 controls). Comorbidities such

as asthma, allergy, eczema, food allergy, urticaria, and chronic
obstructive pulmonary disease were significantly more frequent
in CRS patients®®. Another chronic pulmonary disease has been
studied thanks to a National database analysis in Taiwan®”. They
followed 68,058 patients and found 569 patients that developed
CRS during the five years of follow-up. After adjustment COPD
was an independent predictor of CRS without nasal polyps.
Bronchiectasis is a chronic bronchial disease with permanent
and irreversible destruction and dilatation of the bronchial wall,
leading to retained secretions and recurrent infections. More
than 50% of bronchiectasis are idiopathic but as it is a respira-
tory tract disease, some researchers studied the link between it
and CRS. Guilemany et al.®® found that 77% of bronchiectasis
patients have CRS and 26% of them have nasal polyps; in both
idiopathic and post-infective bronchiectasis. Some authors
suggest that in bronchiectasis there is an impairment of ciliary
function such as in Kartagener’s syndrome, explaining these
results and the sinonasal symptomatology.

5.1.2.3. Non-steroidal anti-inflammatory drug (NSAID)-exa-
cerbated respiratory disease (N-ERD)

Non-steroidal anti-inflammatory drug (NSAID)-exacerbated
respiratory disease (N-ERD) is a chronic eosinophilic, inflam-
matory disorder of the respiratory tract occurring in patients
with asthma and/or CRS with nasal polyps (CRSWNP), symptoms
which are exacerbated by NSAIDs, including aspirin©?.

The pathogenesis of N-ERD is related to dysregulation of eicosa-
noid synthesis“” leading to an eosinophilic inflammation of the
nasal and sinus membranes and an increased leukotriene pro-
duction that is further accentuated by cyclooxygenase (COX)-1
inhibitor (aspirin or NSAIDs)“".

Respiratory symptoms following NSAID intake have been
reported by 1.8% of the general European population and

by 10% - 20% of patients with asthma®“?. The prevalence of
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respiratory reactions to NSAIDs was higher in participants with
CRS symptoms and asthma symptoms in last 12 months but
was not associated with allergic rhinitis“?. In the previously
mentioned UK analysis® the prevalence of self- reported aspirin
sensitivity was 2.3 in the control group, 3.3 in CRSsNP patients,
9.6 in CRSWNP patients and 40% in the AFRS group. In this same
study the AFRS and CRSWNPs group and to a lesser extent also
the CRSsNP group were significantly more likely than controls
to report symptom exacerbation due to ingestion of food
groups with higher potential dietary salicylate content(44). The
prevalence of N-ERD among patients with CRSWNP in a tertiary
referral centre was 16%“, Patients with aspirin-exacerbated
respiratory disease (AERD) had undergone two-fold more sinus
surgeries (p<.001) and were significantly younger at the time

of their first surgery than were patients with CRSWNP without
N-ERD.

Upper airway disease in N-ERD patients is usually CRSWNP. On
average, upper respiratory symptoms are worse, extent of opaci-
fication on CT scan and recurrence of nasal polyps after surgery
are more frequent in N-ERD than in NSAIDs-tolerant CRSWNP
patients®® 4%,

Diagnosis is mainly based on patient history and aspirin provo-
cation tests are only needed when the history is not clear (see
also 5.3.4.14).

5.1.2.4. Immune deficiencies

There is good evidence that immune deficiencies are more com-
mon in patients with CRS. A meta-analysis, which included 1418
individuals with CRS from 13 studies, found that 23% of patients
with difficult- to-treat CRS and 13% of individuals with recurrent
CRS had immunoglobulin deficiencies*®. A recent study shows
that the prevalence of immune deficiencies could be up to 50%
in “difficult to treat” cases of CRS and that immunological tests
should be undertaken in these cases*”. Other authors suggest
integrating systematically immunological tests when exploring
a diagnosis of CRS, particularly when it does not respond to
standard treatment or have an impact on morbidity or quality
of life“d.

The most frequent immune deficiency found in these cases is
Common Variable ImmunoDeficiency (CVID) (10 % cases) and
Selective immunoglobulin A (IgA) deficiency (6% cases)“.
Selective IgA deficiency is the most common immunodeficiency
with a prevalence of one in 600 individuals, but usually people
are asymptomatic“”. However, many of the patients diagnosed
in the series included in the meta-analysis had subclass or spe-
cific antibody deficiency. The laboratory criteria for diagnosing
these conditions, and the clinical implications once the diagno-
ses are made, are not uniformly accepted. Many of the studies of
the meta-analysis were performed in tertiary referral centres and
this may have biased the population of patients studied toward
having underlying immune defects. These reservations aside, it
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is likely that the prevalence of hypogammaglobulinemia in CRS
patients is significantly higher than in the general population.

5.1.2.5. Gastro-oesophageal reflux disease (GORD)
Gastro-oesophageal reflux disease (GORD) is a common
gastrointestinal disorder that affects approximately 10% of
western populations and has been hypothesized to be one

of the possible factors that induces CRS and contributes to its
worsening. However, the relationship between GORD and CRS
remains indeterminate due to its complexity, and it is not clear
that an anti-reflux treatment would be indicated for patients
with recurrent CRS. A recent meta-analysis® in 2016 gathered
32 publications that assessed the prevalence or incidence of CRS
in a GORD population or vice-versa.

In a recent systematic review, Leason et al. included studies
(n=32) that consisted of studies reporting pathogenic factors
(n=20), epidemiological association (n=8), prognostic interac-
tions (n=3), and a combination of these outcomes (n=1). They
concluded that the potential pathogenic roles for GORD in CRS
were supported; CRS subjects had greater prevalence of intrana-
sal Helicobacter pylori and acid reflux than subjects without CRS.
A more recent study also showed that CRS patients had signifi-
cantly higher incidences of gastro-oesophageal reflux measured
with 24-h multichannel intraluminal impedance (MIl)-pH mo-
nitoring compared with asymptomatic controls®". CRS is more
prevalent in GORD sufferers than those without GORD. Evidence
is conflicting for GORD as a factor in CRS treatment failure.

A second systematic review included 12 papers and found

eight cross-sectional articles that suggested a relation between
CRS and GORD, especially in CRS that is refractory to clinical or
surgical treatment®?. However, the authors concluded that the
groups are small and methodologies different.

The association between GORD and CRS seems to be two-way
and Leason et al. suggest that direct nasopharyngeal reflux
leads to gastric acid and pepsin reflux directly in the nasal cavity,
mostly in a lying position, inducing nasal inflammation that
worsens CRS. Another hypothesis is the intranasal presence of
H. pylori, a bacteria which has in fact been found in the nasal
cavity®®; and as it is known for its aggression and its role in the
pathogenicity of gastric ulcers, gastritis and gastric cancers, it

is reasonable to suggest the same pathogenicity in the nasal
cavity. Furthermore, as nasal pepsin, gastric acid and local
eosinophilic infiltration are more prevalent in the nasal cavity

in GORD patients®® with CRS, the induced nasal inflammation

is more important and explains the results of studies® finding
that patients with GORD and CRS had more symptomatic CRS
[higher Sino-Nasal Outcome Test (SNOT)-22 score, more CRS
medication, more endoscopic sinus surgery] than patients with
CRS without GORD.

Another hypothesis is that corticosteroids and antibiotics given
in CRS medication could induce or worsen GORD, mostly in

recurrent and aggressive CRS. This suggests that there could be
a benefit of giving an anti-reflux treatment to a patient with CRS
even if he has no symptoms of GORD. However, it has not yet
been shown that reducing gastroesophageal reflux symptoms
correlates with a reduction of CRS symptoms (see also 6.1.23.1).

5.1.2.6. Nasal anatomic variations

Anatomic variants have been studied because the obstruction
of the ostiomeatal complex has been suggested as a risk factor
for developing CRS®%. A systematic review analyzing the role of
septal deviations in CRS demonstrated a significant association
of septal deviation and rhinosinusitis. However, the clinical ef-
fect was modest and interestingly in all studies that examined
the laterality of rhinosinusitis associated with septal deviation,
inflammation was found bilaterally®®. A recent study®” analyzed
CT and nasal endoscopies in patients with CRS and found that
88.2% of patients had a deviated nasal septum and 76.4% had
concha bullosa. However, these numbers were close to those
found in retrospective trials in the general population and are
not significant.

Sedaghat et al.®® studied CT scans of patients with CRS and
found that sinonasal anatomic variants such as infra-orbital cells
and frontal inter-sinus cells are related to faster progression of
CRS, but this prevalence has not been compared to a population
without CRS. Although patients with CRS do not necessarily
have higher rates of specific anatomic variations, it appears that
they can affect the progression of the disease.

5.1.2.7. Microbiology

5.1.2.7.1. Bacteria and biofilms

The pathophysiology of CRS is multifactorial but mostly consi-
dered an inflammatory disease of the upper airways analogous
to asthma in the lower airways. It is a multifactorial condition

in which the microbiota may play a pathogenic role. Because
the nose is not sterile, a culture of the sinus obtained via the
nose will always grow microbes, and causality in CRS is not
established by a positive culture. Trying to determine the role
of infection based on a response to antibiotic treatment is also
difficult. CRS in general also does not have a favorable reaction
to treatment with either short term or long term antibiotics (see
6.1.). Studies of the microbiology of CRS have demonstrated

a variety of bacteria depending on geographic location, prior
surgery, and recent antibiotic use. Staphylococcus aureus (SA) is
a frequent colonizer in humans, and it is considered to be asso-
ciated with chronic airway diseases including CRS and asthma.
In studies of general populations, nasal SA colonization had
significant relationships with asthma prevalence. In studies of
patients with CRS, positive associations were also found but had
a considerable heterogeneity and the results were comparable
between CRS with and without nasal polyps®®. Recent improve-
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ments in the microbiological techniques have greatly advanced
our understanding of the complex nature of this interaction.
The nature of the interaction between the microbiota and the
local immune system is very complex and has not been fully
elucidated. The role played by microbiomes in CRS is difficult to
be clearly defined at the current time due to the difficulties in
the laboratory techniques and small studies with limited sample
size. It is likely that bacterial and fungal airway microbiomes are
dynamic and experience natural shifts in diversity with time.
The underlying reasons for these shifts appear to be a combi-
nation of changes in environmental climate and host factors. A
small core community that persisted throughout the two year
sampling period was identified: Corynebacterium, Propionibac-
terium and Staphylococcus, and one type of fungus, Malassezia
restricta‘®.

The presence of biofilms in CRS patients was first demonstrated
in 2004 via scanning electron microscopy of the nasal mucosa of
CRS patients®®". A biofilm comprises any syntrophic consortium
of microorganisms in which cells stick to each other and often
also to a surface. These adherent cells become embedded with-
in a slimy extracellular matrix that is composed of extracellular
polymeric substances. Because they have three-dimensional
structure and represent a community lifestyle for microorga-
nisms, they have been metaphorically described as cities for
microbes. Microbes form a biofilm in response to various dif-
ferent factors which may include cellular recognition of specific
or non-specific attachment sites on a surface, nutritional cues, or
in some cases, by exposure of planktonic cells to sub-inhibitory
concentrations of antibiotics. A cell that switches to the biofilm
mode of growth undergoes a phenotypic shift in behaviour

in which large suites of genes are differentially regulated®?.
Since the advent of biofilm detection in CRS, multiple bacterial
organisms have been implicated including Staphylococus aureus,
Pseudomonas aeruginosa, Haemophilus influenza and Moraxella
catarrhalis. Of these, SA biofilms have the greatest association
with severely recurrent and recalcitrant cases of CRS possibly be-
cause of their potential to produce antigens. Estimated rates
of biofilm formation in patients with CRS range from 29 to 72%.
CRS patients with biofilm have more severe disease preope-
ratively and persistence of postoperative symptoms, ongoing
mucosal inflammation, and infections®* 63,

5.1.2.7.2.Virus

The role of viral infections in inducing or exacerbating CRS has
been studied and coronavirus was identified via molecular
sequencing as the most common virus in patients with CRS®¢),
Parainfluenza virus has been identified as a major cause of post-
infectious olfactory dysfunction and could have a potential role
in the pathogenesis of CRS”. Acute exacerbations of CRS have
been increasingly recognized as an important disease entity
with a significant impact on the quality of life. Current evidence
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supports the role of the transient viral infection as the initial
inflammatory stimulus in the pathogenesis of acute exacerbati-
ons in CRS.

5.1.2.7.3. Fungal infection

Chronic fungal rhinosinusitis may represent a wide spectrum

of disease ranging from the mild form of superficial coloniza-
tion (saprophytic fungal infestation and fungal ball), allergic
manifestations (AFRS) to chronic granulomatous invasive fungal
rhinosinusitis (see 8.6).

5.1.2.8. Ciliary impairment

Motile ciliary disorders have been extensively investigated in
primary ciliary dyskinesia (pcd), a rare and under-recognized
genetic disease characterized by impaired mucociliary clea-
rance (see 9.5). Defective mucociliary clearance, evidenced by
impaired ultrastructure and/or function of respiratory cilia, have
also been implicated in CRS.

In healthy individuals, mucociliary clearance (MCC) is part of the
innate defense mechanism and functions to protect the airways
by trapping inhaled ambient pathogens within the mucus

layer of epithelial surfaces and propelling it out of the airways
through coordinated cilia movement. Normal functioning of
MCC consists of two equally important components: mucus
production and mucus transport. When MCC is compromised,
airways become vulnerable to a vicious cycle of infection and
obstruction. Extrinsic factors such as pollutants and microbes
can directly and indirectly impact normal cilia function. This
phenomenon is evident in patients with CRS who experience
relentless cycles of infection and inflammation, resulting in
ciliary loss and a hyperviscous mucus blanket generating dys-
functional mucociliary coupling. In addition to direct ciliary loss,
cilia surviving the microbial and/or inflammatory insults appear
not to function normally®®. Although the literature is conflicting
regarding ciliary impairment and its changes in patients with
CRS, recent work has suggested that a subset of patients with
CRS have a blunted ciliary response to environmental stimuli
that is reversible once the tissue is removed from the infected or
inflamed sinonasal environment. This finding suggests that local
exogenous factors can negatively modulate the ciliary dynamic
response to stimuli.

Multiple environmental and exogenous factors alter the normal
physiological state, and the resultant inflammatory cytokines
secondarily exacerbate the impaired mucociliary clearance®.

5.1.2.9. Smoking

Smoking should be considered an important risk factor of
CRS®%. The GA2LEN survey showed that current smoking and
ex-smoking are significantly associated with CRS(70). Tobacco is
toxic to the nasal mucosa and cigarette smoking plays a signifi-
cant role in diseases of the upper airway because pollutants and
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toxins in cigarette smoke are pro-inflammatory and create oxi-
dative stress of the mucosa, leading to symptoms such as nasal
obstruction, increased nasal secretion and mucosal dryness.
Recent systematic reviews found a strong correlation between
active and passive cigarette smoke with the prevalence of CRS.
Paediatric patients exposed to secondhand smoke appear to
have particularly poor outcomes"72,

5.1.2.10. Pollution

The consequences of the World Trade Centre attack have clearly
shown the relation between pollution and CRS. The enormous
dust exposure of the firefighters resulted in a significant increase
in prevalence of CRS that was correlated to the amount of inha-
lation and did not diminish by time since exposure®. Recently
air pollutants were shown to correlate with CRS symptom
severity that may be influenced by exposure levels, with a more
pronounced impact on CRSsNP patients”. Geramas et al.” also
concluded in their 2018 review that living in poor, crowded or
old housing is associated with increased prevalence of CRS.
Until quite recently, the current state of the literature allowed
us to make very few conclusions about the role of hazardous
occupational risk in CRS79. However, some recent studies show
associations between occupational exposure to paper dust,
cleaning agents, metal dust, animals, moisture/mould/mildew,
poisonous gas and physically strenuous work?779, A recent
Portuguese study” found an important correlation between
occupational dust exposure and nasal polyps’ occurrence in
textile workers and Mady et al.”¥ suggest that exposure to air
pollutants correlates with CRS symptom severity in CRSsNP.

5.1.2.11. Obstructive sleep apnoea (OSA)

Patients with undiagnosed obstructive sleep apnoea (OSA)
often present to an otorhinolaryngologist with symptoms of
CRS. In a retrospective analysis of adult patients at an academic
practice with a rhinologic chief complaint, the authors showed
that OSA and CRS have significant overlap in symptom profiles
and that the SNOT-22 can help identify those with undiagnosed
OSA. OSA should be suspected in patients who report a sleep-
related item as a most important symptom and display higher
psychological and sleep domain scores®.

A retrospective study found that obstructive sleep apnoea®” is
an independent factor of risk for developing CRS [hazard ratio
(HR) of 3.44 for males and 2.63 for females].

In a Taiwanese study evaluating patients who underwent FESS,
38% complained of daytime sleepiness, and this sleep problem
was correlated with the symptom of nasal obstruction. Obstruc-
tive sleep apnoea syndrome (OSAS) was diagnosed in 64.7% of
the patients, but there was no correlation with the severity of
rhinosinusitis. Nasal polyps did not worsen sleep problems in
the CRS patients®2.

The exact relationship between these two overlapping diseases

is not clear and further larger prospective studies are needed.

5.1.2.12. Metabolic syndrome and obesity

Using the Korean National Health and Nutrition Examination
Survey (KNHANES), Lee et al.®¥ analyzed 12,015 individuals and
found that the prevalence of CRS in patients with metabolic
syndrome (high triglyceride level, reduced high-density lipopro-
tein level and elevated blood pressure) was significantly higher
than in patients without metabolic syndrome (14.15 vs. 10.16%;
p<0.05). This database was also used to show that obesity(84) is
an independent factor in developing CRS (OR,1.46; 95%Cl, 1.16-
1.84; p=0.001). The hypothesis is that there is a pro-inflamma-
tory condition secondary to excessive adipose tissue favouring
the development of inflammatory diseases such as CRS. This
association needs further study.

5.1.2.13.Vitamin D (VD3)

There now is substantial literature to indicate that VD3 acts as
an immunomodulator of adaptive and innate immunity locally
within the respiratory epithelium.

Stokes et al. included seven articles (four prospective and three
retrospective studies), with a total of 539 patients in a systematic
review. There were significantly lower VD3 levels in the polypoid
phenotypes of CRS compared with controls. Low VD3 levels
were often associated with an increased degree of inflammati-
on®), The authors conclude that the available evidence indicate
that there is a significant relationship between low VD3 levels
and polypoid CRS phenotypes. The association between VD3
levels and disease severity and VD3 potential for drug therapy
remains unclear, which warrants further research in the area.

5.1.2.14. Alcohol

An important percentage of subjects diagnosed with chronic
upper airway disease report alcohol-induced worsening of their
symptoms.

The highest prevalence of nasal and bronchial alcohol hyper-
responsiveness is observed in patients with N-ERD, followed by
patients with CRSWNP, and less frequent in CRSsNP, and healthy
controls. Alcohol hyper-responsiveness is significantly more
prevalent in CRSWNP patients suffering from recurrent disease
and in patients with severe symptomatology®.

5.1.3. Acute exacerbations of CRS (AECRS)

5.1.3.1. Epidemiology and predisposing factors

5.1.3.1.1. Epidemiology

Acute exacerbation of chronic rhinosinusitis (AECRS) is defined
as worsening of symptom intensity with return to baseline CRS

symptom intensity, often after intervention with corticosteroids
and or antibiotics. Exacerbation of nose and sinus symptoms,
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often considered as a bacterial infection, may in reality have a
more complex background and depend on multiple factors. It
could be due to a worsening of allergic rhinitis, an acute viral
respiratory infection, exacerbation of asthma or other stress
factors including depression.

Nasal symptoms are common in the general population and
without prior sinus CT it is difficult to precisely ascertain if an
exacerbation of nasal symptoms was on a background of CRS.
Large scale epidemiologic studies have, therefore, previously
not been available. A recent epidemiologic study has tried to
overcome this by studying acute exacerbation of nasal and
sinus symptoms from a general population of 200 769 subjects,
7847 were selected and mailed questions on nose and sinus
symptoms according to EPOS2012 every four months over 16
months. Subjects were classified into; current long-term CRS,
current recent, past or never CRS. Prescription of oral antibiotics
and or orals steroids were considered as a proper event of exa-
cerbation. Prevalence peaked in the winter months and peaked
among long-term current CRS subjects, where 25.9% of patients
had at least one exacerbation in the last 12 months compared to
7.9% in the never CRS group®”.

Another study has followed 209 CRS patient from a tertiary

care rhinology clinic monitoring the number of CRS infections,
CRS-related antibiotic prescription and CRS-related oral corti-
costeroids taken. Ninety patients reported zero exacerbations,
whereas 119 patients had three or more episodes during the
prior 12 months®®.

In 108 asthmatic patients with CRS (69.9% with CRSWNP) the
mean number of exacerbations of CRS was in the past 3 months
0.8 episodes, it is unclear if this refer to a specific season, but

if extrapolated it would suggest 2.4 episodes per year in this
particular group of patients®. The same study showed that
frequency of acute exacerbation of CRS have a negative impact
on asthma control.

A study on the effect of quality of life from acute exacerbations
of CRS found that in 85 patients with a mean SNOT score of 36.8
the patients had taken a mean of 1.5, SD=1.9 courses of antibio-
tics related to CRS in the past 12 months®.

Thus, the prevalence varies with the patient cohort being stu-
died, season, and how the exacerbation was defined.

5.1.3.1.2. Predisposing factors

According to the previously mentioned epidemiologic study

an increased prevalence of AECRS is more likely to be seen; in
younger white, female, on medical assistance or having greater
Charlson comorbidity index. Other risk factors identified in

this study were CRS status, increased BMI, asthma, hay fever,
migraine and history of sinus surgery®”.

The study by Phillips et al. identified an exacerbation prone phe-
notype associated with high sinonasal burden (SNOT score over
24) and comorbid asthma and interestingly patients without
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nasal polyps, which was negatively associated with the risk of
exacerbation®.

5.1.3.2. Pathophysiology

5.1.3.2.1. Viruses

Over 160 serotypes of rhinoviruses have been identified and

are considered important contributors or triggers of airway
inflammation both in the upper and lower airway. It is believed
that the rhinovirus initiates primary epithelial damage which

is followed by secondary damage by the host anti-viral inflam-
matory response. This should ideally be timely and self-limiting,
avoiding permanent inflammatory change in the sinonasal
mucosa®”. The inflammatory response starts with activation of
Toll like receptors (TLR 3,7 and 9) to initiate a cellular response,
which induce the expression of interferons and cytokines, which
in turn leads to recruitment of innate responders such as macro-
phages and neutrophils. More recently evidence has emerged
that eosinophils are involved in anti-viral activities and are
recruited to the site of rhinovirus infections explaining among
other things asthma exacerbations seen during viral respiratory
tract infections®?.

A recent comprehensive review found 147 publications studying
the effect of rhinoviruses in CRS patients and concluded that; 1)
rhinovirus infections have a higher prevalence in CRS patients
than in the general population, 2) humans challenged in vivo
with rhinoviruses will elicit a local inflammatory response evi-
dent by elevated cytokines (IL-6, IL-8) in nasal lavage and muco-
sal changes on MRI, and 3) in vitro challenge of nasal epithelial
cells will produce a robust cytokine response mimicking the one
found in vivo supporting the causality®.

Rhinoviruses may also disturb the balance of the residential
microbiome. A study where healthy participants were inocula-
ted with rhinoviruses revealed a shift in the resident microbiome
where the abundance of Haemophilus parainfluenzae, Neisseria
subflavia and Staphylococcus aureus increased. This change in
the microbiota could help explain why virus infections predispo-
ses to secondary bacterial infections®?.

To sum up, virus infections are likely to be the main trigger for
acute CRS exacerbations, where host response initiates or accen-
tuates an inflammatory reaction in the nose and sinus mucosa,
including eosinophils, and has a potential to shift the residen-
tial microbiome towards an increased abundance of microbial
airway pathogens.

5.1.3.2.2. Bacteria

The microbiology of exacerbations of CRS has been studied by
Brook using traditional culture. He found that in the majority of
cases the bacterial flora was similar to the one found in stable
CRS patients, although Haemophilus influenzae was significantly
more prevalent in the exacerbation group (9 positive cultures
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of 30 patients with exacerbation, compared to 2 of 32 in stable
CRS)®,

A more recent study using 16S ribosomal RNA for bacteria revie-
wed the sinus microbiotia during acute exacerbation of CRS in
134 patients (65 CRSsNP, 55 CRSWNP and 14 AFRS). Of the bac-
teria identified, those with the highest relative abundance were
Staphylococcus spp (21.3%), Pseudomonas (15.0%), Streptococcus
(14.4%), and Staphylococcus aureus (12.4%). No consistent dif-
ferences among subgroups were noted and all various bacterial
taxa and species were present in all clinical subgroups®®.

In 50 patients with a history of previous sinus surgery with acute
exacerbation of CRS, most were found to have Staphylococcus
aureus and S. epidermidis with six patients positive for Hae-
mophilus influenzae and 5 for Pseudomonas aeruginosa®”. This
once again demonstrates that common airway pathogens only
explain a small number of clinical exacerbations.

In summary, virus infections are likely to be the main trig-

ger for AECRS, where h