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MEDICAL MANAGEMENT
OF NASAL POLYPS

INTRODUCTION

Background on chronic rhinosinusitis

Rhinosinusitis is characterized by inflammation of the nasal mucosa and paranasal sinuses.’

Chronic rhinosinusitis (CRS) is an inflammatory disease of unclear origin which is typically marked by
eosinophilic, neutrophilic and/or lymphocytic cell infiltration, as well as T helper (Th) cell and type

2 cytokine upregulation (TSLP, IL-25, IL-33, IL-4, IL-5, and IL-13)." CRS typically presents as either
CRS with nasal polyps (CRSWNP) or CRS without nasal polyps (CRSsNP) as noted previously. Unlike
CRSsNP, CRSwNP involves the presence of recurring edema-filled nasal polyps and a significant
inflammatory cell infiltrate.! Biochemically, CRSWNP has a type 2 inflammatory profile mediated by
T-helper 2 cells (Th2) while CRSsNP has a type 1 inflammatory profile predominantly mediated by
T-helper 1 cells (Th1).!

Diagnostic criteria

The diagnostic criteria for both acute and chronic CRS are shown below (Figure 1) as depicted in
the 2011 Canadian Clinical Practice Guidelines for Acute and Chronic Rhinosinusitis.

CRS Diagnosis Requires the Presence of at Least 2 Major Symptoms* |

Severe
*Major Symptoms Nom Ml Moderate  {f yor 19 tolerate and
Dclgml i ' Sn-ﬁmpm. may interfere with
episode activity or sleep

Facial Congestion/fullness

Facial Pain/pressure/fullness

Nasal Obstruction/blockage

Purulent anterior/posterior nasal Drainage

w ololv|o

Hyposmia/anosmia (Smell)

* A diagnosis requires at least 2 CPODS, present for 8 to 12 weeks, plus documented inflammation
of the paranasal sinuses or nasal mucosa.

CRS is diagnosed on clinical grounds but must be confirmed with at least 1 objective finding on endoscopy or CT scan.

v

Obtain CT or perform endoscopy
CRSsNP: 22 major symptoms plus all of the following: > CRSwNP: 22 major symptoms
Endoscope: & “.n | plusall of the following:
+ Inflammation (eg, discolored mucus, edema of * Presence of bilateral polyps in
middle meatus or ethmoid area) middle meatus (endoscopy)
+ Absence of polyps in middle meatus « Bilateral mucosal disease (CT imaging)

* Purulence originating from the ostiomeatal complex
or

CT Image:

* Rhinosinusitis

Figure 1. CRSWNP and CRSsNP diagnostic criteria. Figure adapted from the Canadian Clinical Practise
Guidelines for Acute and Chronic Rhinosinusitis (Desrosiers et al., 2011).2



Prevalence

Due to the subjective and
objective nature of a CRS
diagnosis, it remains difficult to
precisely quantify the population
prevalence of CRS, with estimates
varying widely from 1% to 12%.2
CRSwNP is largely a disease of
the middle aged, with an average
age of onset of 42.* Males seem

to be disproportionately affected
by CRSWNP.* There are no
established prevalence rates for
North America. However, there are
studies from South Korea that have
found the prevalence in males to
be 3.2-3.7% and in females to be
2.0-3.3%.%¢

Treatment options

This review will focus on current
medical management strategies
for the treatment and management
of CRSWNP patients. A variety of
different medical therapies are
currently available for patients
with CRSWNP, all with different
indications and varying levels

of efficacy. The major medical
therapies used in CRSWNP
discussed in this review are saline
irrigation, topical corticosteroids,
oral corticosteroids, leukotriene
inhibitors, antihistamines,
antibiotics and newer emerging
biologic therapies.

MEDICAL MANAGEMENT
Saline Irrigation

Saline rinsing is a commonly
prescribed, non-pharmacological
treatment for patients presenting
with CRSWNP. Its excellent short-
and long-term safety profile as well
as high patient tolerance make it

a favourable long-term treatment
strategy.® Within clinical practice,
there remains substantial variation
in saline irrigation protocols as
they relate to volume, pressure and
frequency of use.’

A variety of both pre-surgical

and post-surgical randomized
controlled trials (RCTs) have
evaluated the effects of saline
irrigation on clinical outcomes

in patients with CRSWNP2? In
pre-surgical RCTs, sinonasal

saline irrigations are found to be
effective at improving patient
reported symptoms, health
related quality of life (HRQOL)
scores and reducing the use of
other nasal medications.? High
volume protocols seem to foster
better outcomes than low volume
protocols.'® High volume irrigation
is seen with nasal saline squeeze
bottles or a neti pot and is typically
characterized as greater than

150 mL. Low volume typically refers
to mist sprays, which have a per
dose volume of less than 5 mL.
Saline solutions can be prepared as
isotonic (0.9% NaCl) or hypertonic
(>3% NaCl) formulations, however
neither formulation seems to be
more effective than the other.”
Saline irrigations are also an
effective post-surgical treatment
regimen, especially after sinus
debridement, when mucosal
exposure is high.? Although
intranasal saline irrigation offers

a safe and efficacious treatment
that should be a first-line
recommendation for patients with
CRSwNP  its efficacy is limited and
may best be used in conjunction
with other pharmacological or
surgical therapies depending on
the severity of disease."

Topical corticosteroids

Currently, intranasal corticosteroid
therapy is the backbone of
medical treatment for symptomatic
CRSwNP patients. There are a
variety of different intranasal
corticosteroids on the market

that vary in steroid structure but
generally function in a similar
fashion. Topical corticosteroids act

to inhibit the production of pro-
inflammatory enzymes, cytokines,
lymphocyte proliferation and
delayed hypersensitivity."

Standard Therapies (Intranasal
corticosteroid sprays)

The approved indications for
standard topical nasal steroid
therapies typically involve low
volume (< 5 mL) intranasal
corticosteroid sprays. Some

of the more commonly used
sprays include mometasone
furoate (Nasonex), fluticasone
propionate (Flonase), fluticasone
furoate (Avamys), budesonide
(Rhinocort), ciclesonide
(Omnaris), beclomethasone
dipropionate monohydrate
(Beconase), flunisolide (Nasalide),
and triamcinolone acetonide
(Nasacort).? The efficacy and safety
of these standard topical steroid
treatments have been studied in

a variety of randomized control
trials and are well summarized in
recent meta-analyses.”'? Intranasal
corticosteroid sprays demonstrate
significant improvement in both
objective (endoscopic) and
subjective (symptomatic) clinical
outcome measures in patients with
CRSwNP? Many RCTs demonstrate
improvement in patient symptom
scores (i.e. rhinorrhea, loss of
smell, facial pressure), peak

nasal inspiratory flow rates and
reductions in polyp size.” Optimal
results with intranasal steroid
sprays are observed when used
post-operatively, as exposure and
penetrance is high.” Across the
various formulations of intranasal
corticosteroid sprays, there seems
to be equivalent efficacy, with
symptomatic improvement being
largely independent of steroid

type.'®



As the risk of systemic side effects
for intranasal corticosteroid sprays
are extremely low, they can be
used in conjunction with saline
irrigations indefinitely if patient
adherence and response is good.™
Although intranasal corticosteroid
sprays have been the backbone

of medical therapy for patients
with CRSWNP, low-volume sprays
(< 5mL) are limited by their
inability to deeply penetrate

the paranasal sinuses.® For this
reason, many clinicians have begun
recommending non-traditional
topical steroid protocols that
include, but are not limited to, high
volume (> 150 mL) corticosteroid-
saline irrigations.

Non-standard Therapies

One of the most common non-
traditional topical corticosteroid
therapies used in the clinicis a
budesonide respules sinonasal
irrigation.® Budesonide respules
(Pulmicort) is now widely used as an
“off-label” treatment for CRSWNP
patients.'”? In Canada, budesonide
respules come in either 0.125 mg,
0.25mg, 0.5mg, 0.75mg, 1 mg,
1,5mgor2mg/2mL nebules.”
A common protocol is to dissolve
0.25-0.5 mg /2 mLin 240 mL of
saline within a rinse bottle.’

In published studies, dosages
have ranged from one to two daily
irrigations for a total of

128 pg-2 mg of budesonide
exposure per day." These
protocols and dosing regimens
are used in adult patients. The
lack of an approved indication

in CRSWNP has rendered large,
quality RCTs scarce, however

a number of smaller trials have
been performed to assess its
efficacy in managing CRSwNP.
Studies comparing budesonide-
saline irrigation to saline irrigation

alone have reported greater
improvements in the 22-item
Sinonasal Outcome Test (SNOT-22)
scores as well as Lund-Kennedy
endoscopic polyp scores in both
pre-operative and post-operative
(12 months) budesonide users.?

In a small population of CRSWNP
patients with asthma, a six-month
budesonide irrigation protocol
produced substantial reductions

in SNOT-22 scores, Lund-Kennedy
endoscopic scores, and total oral
corticosteroid usage post-treatment
compared to pre-treatment.™
Budesonide respules can also be
administered using an intranasal
mucosal atomization device

(MAD) or as drops. Following
endoscopic sinus surgery (ESS),
patients administered budesonide
respules via either MAD or drops
had substantially greater reductions
in SNOT-22 and endoscopic Lund-
Kennedy polyp scores compared to
those who used a daily fluticasone
nasal spray regimen, with superior
outcomes in the MAD group
compared to the drops group.™

Similar to saline irrigation, high
volume corticosteroid irrigations
are preferred due to greater
penetrance, especially after ESS,
while maintaining low systemic
absorption.’” A number of studies
have demonstrated a good short-
term safety profile for budesonide
respules, with patients showing
stable cortisol levels and no
markers of adrenal suppression.’®!”
The long-term safety profile

looks promising as well. Smith

et al. reported no hypothalamic-
pituitary-adrenal (HPA) axis
suppression in adult patients using
2 mg of budesonide in irrigations
every day for an average duration
of 3 years.” Conversely, one
22-month trial found that 23% of

subjects developed signs of HPA
axis suppression as noted by low
levels of stimulated cortisol." Upon
subgroup analysis however, it was
found that HPA-axis suppression
was highly associated with the
concomitant use of pulmonary
corticosteroid inhalers, and

in most patients, suppression

was reversed after stopping
budesonide irrigations.” Seiberling
et al. found that high dose topical
nasal steroids (i.e. budesonide
irrigations) do not appear to
increase intraocular pressure when
used for at least 4 weeks.?® While
Soudry et al. later found that
longer-term use (mean duration

of 22 months) did not elevate
intraocular pressures.” Caution
should still be exercised in patients
with open-angle glaucoma, who
should have their intraocular
pressures measured regularly while
on therapy.

As such, budesonide respule
sinonasal irrigation presents

a safe and efficacious long-

term therapy that may be used
indefinitely in CRSWNP patients.
However, continuous monitoring
for any adverse side-effects is
advised and care must be taken

in patients using multiple topical
corticosteroid formulations
simultaneously. Clinically, many
surgeons report superior outcomes
using non-standard steroid
irrigations compared to traditional
intranasal corticosteroid sprays,
which should promote their
consideration as both a potential
pre- and post-operative treatment
option.



Oral corticosteroids

Oral corticosteroid therapy can

be used in symptomatic CRSWNP
patients that have inadequate
response to other topical steroid
treatments. However, due to their
potential systemic side effects,
they should be used at minimal
effective doses in short duration
courses (~2 weeks) to mitigate any
adverse complications.?

A number of RCTs have assessed
their efficacy in managing CRSwNP
both pre- and post-operatively.
Typical dosages range from

25-50 mg of daily prednisone (or
equivalent) for a duration of 2-6
weeks.?" In most cases, symptom
improvement is noted through
the improved SNOT-22 scores,

CT and MRl scores, peak nasal
inspiratory flow, and endoscopic
polyp grading.?? However, positive
outcomes after short course oral
steroid therapies are transient,

as their effects fade over time.?'
For this reason, combining short
oral corticosteroid courses with
longer-term topical corticosteroid
treatments and saline irrigations
is essential for lasting symptom
relief and polyp remission.?
Additionally, oral steroids (30 mg
prednisone) may be used 5-7
days preoperatively to enhance
operative visibility, reduce surgical
bleeding, and shorten operative
time.? Although effective in
short-term symptom reduction,
considering the chronicity of
CRSwWNP, one must consider the
potential adverse side effects

of prolonged or frequent oral
corticosteroid therapy.?® In the
short term, oral corticosteroid

use has been associated with
mood changes, elevated

blood pressure, fluid retention,
abdominal pain, sleep disturbance
and weight gain.?® In the longer

term, frequent courses of oral
corticosteroids pose an increased
risk of HPA axis suppression, type
2 diabetes, pneumonia, cataracts,
osteoporosis/osteoporotic
fractures, Gl disturbances and
peptic ulcers, infections and
more.?® There have been no
studies to suggest that low dose
alternate day steroid treatment is
safe for longer-term oral steroid
treatment. Most studies to date
have only had participants on oral
steroids for 2-3 weeks at most. In
Canada, where the wait times for
ESS can be months, the risk of
complications of long-term oral
steroid use would outweigh the
benefits.

Leukotriene inhibitors

Another pharmacological therapy
that may have a potential role in
the management of CRSWNP are
leukotriene receptor antagonists
(LTRA) (i.e. leukotriene inhibitors).
Montelukast, is a member of a
class of anti-inflammatory drugs
that act by inhibiting G-protein
coupled leukotriene receptors
and the potent inflammatory
cascade that they mediate.?* Most
studies on leukotriene inhibitors
have assessed their effects on
Aspirin-Exacerbated Respiratory
Disease (AERD) patients
(presenting with asthma and
CRSwNP) due to their historical
use in treating asthma and their
known anti-leukotriene effects.?
A few studies have supported
their ability to improve HRQOL
scores in a variety of symptoms,
nasal airflow, and presence of
intranasal inflammatory mediators,
yet these agents have failed to
demonstrate improvement in
endoscopic polyp scores.??
More recent studies have
assessed their synergistic effects
when combined with traditional

intranasal corticosteroid therapy,
finding no difference in clinical
improvement in patients treated
with both leukotriene inhibitors
and intranasal corticosteroid sprays
compared to those treated with
intranasal corticosteroid sprays
alone.”® When directly compared
to intranasal corticosteroid sprays
in the post-operative management
of CRSwNP patients, leukotriene
inhibitors seem to be significantly
less effective at improving post-
operative symptoms like nasal
obstruction, rhinorrhea, sneezing/
itching, and anosmia over the
course of a year.? Ultimately, the
use of leukotriene inhibitors may
be warranted in symptomatic
Aspirin-Exacerbated Respiratory
Disease (AERD) patients, however
they may be only mildly effective as
an individual or adjunctive therapy
in treating CRSWNP patients. Thus
the role of LTRA is limited at best
in the maintenance of medical
therapy in CRS.

Other treatment options
Antihistamines

There is a paucity of data on the
effects of antihistamines in the
treatment of CRSwNP patients.
One small RCT found no significant
improvement in mean symptom
scores between patients receiving
20 mg of cetirizine over 3 months
relative to patients receiving
placebo treatment.?® However,

in this same study, patients did
report an improvement in certain
allergic symptoms like rhinorrhea
and sneezing.?® As such, there

is no evidence to suggest that
antihistamines are an effective
treatment option in patients

with CRSWNP and should be
discouraged unless patients
present with associated allergic
symptoms.



Antibiotics

Antibiotics have also been used

in the treatment of CRSwWNP for
their anti-infectious and anti-
inflammatory properties. Although
fairly commonly prescribed,

the data supporting their use is
limited. A systematic review found
minimal evidence that systemic
antibiotic therapy is effective at
mitigating symptoms in CRSWNP
and CRSsNP patients.?” One RCT
found slightly lower SNOT-22
scores in CRSsNP patients taking
macrolide antibiotics compared
to those in the placebo groups
immediately after treatment,
however no differences were
found at the 3-month follow-up
timepoint.?? Another study showed
no differences in post-treatment
HRQOL scores between patients
receiving a 3-month course of
macrolide antibiotics + saline
irrigation + intranasal corticosteroids
compared to patients receiving

a placebo + saline irrigation +
intranasal corticosteroids.? Topical
antibiotic therapies are also
available; however, most clinical
consensus guidelines do not
recommend their use due to a

lack of evidence supporting their
efficacy.® Therefore, oral antibiotics
also have a limited role in the
medical management of CRS.

Biologics

One of the newer approaches

to treating patients presenting
with CRSwWNP involves the use of
biologics. Monoclonal antibody
therapies have been widely used
as effective treatments for other
type 2 inflammatory diseases

like asthma, atopic dermatitis,
chronic spontaneous urticaria,
etc.’ Due to the association
between asthma and CRS, studies
of biologic therapies in the
treatment of CRS have taken off
in recent years. For CRS, biologics
are administered as periodic

subcutaneous injections and work
to suppress key mediators in the
type 2 inflammatory pathway
involved in CRS pathogenesis.®
Currently, there are a number

of biologic agents approved or
under study for use in CRSWNP,
including: dupilumab (anti-IL-4/13),
mepolizumab/reslizumab (anti-
IL-5), and omalizumab (anti-IgE).*'
At present, dupilumab is the only
Health Canada approved therapy
for treatment of nasal polyps.®
The Canadian Rhinology Working
Group consensus statement
evaluated the use of various
biologic therapies in the treatment
of CRSwWNP.* In summary, certain
biologic therapies seem to be
quite effective at improving both
subjective and objective measures
of disease severity in CRSWNP
patients.® In a small RCT (n=24),
reslizumab significantly reduced
nasal polyp scores at week 12

and blood eosinophil counts

until week 4, however failed to
improve disease symptom scores
at any time point compared to
placebo treatment.®? Similarly,
mepolizumab, another anti-IL5
therapy was found to improve
endoscopic/CT scan scores,
blood eosinophil counts and
nasal cytokine (IL-5Ra, IL-6, IL-1B)
levels. However, no difference

in disease symptom scores

were reported after 8 weeks of
treatment.® One RCT found that
after 16 weeks, patients treated
with omalizumab (anti-IgE) had
significant reductions in polyp
size (improvements in modified
Lund-Kennedy polyp scores),
symptom scores (nasal congestion,
anterior rhinorrhea, hyposmia/
anosmia, dyspnea) and no changes
in blood or serum markers.*

The most promising clinical
outcomes however, come from
dupilumab studies. A multitude

of RCTs assessing dupilumab have
found significant improvements in

SNOT-22 scores, modified Lund-
Kennedy polyp scores, patient
reported nasal congestion, and
UPSIT scores (measures of hyposmia
and anosmia) in CRSWNP patients
taking dupilumab relative to those
receiving a placebo (Figure 2).3>%3.3
Additionally, lung function (FEV1) was
improved in AERD patients treated
with dupilumab.¥

Consensus was reached that short-
term biologic use (~12 months) in
patients with CRSwWNP is safe with
few minor adverse effects reported
(headache, nasopharyngitis,

upper respiratory tract infection,
oropharyngeal pain, and injection-
site reactions) and no reports

of any major adverse effects

were noted.* Additionally, when
studied in relation to other type 2
inflammatory diseases, long-term
biologic use is considered safe.*?
There remains the need for patient
documentation of SNOT-22 in the
application for biologic coverage;
hence, clinicians interested in
providing biologic therapy will
need to familiarize themselves with
the SNOT-22 score to administer

it in office. However, one major
drawback of biologic therapy

is its high cost relative to other
treatment modalities. Direct

costs associated with biologic
therapies range from $10,000 to
$40,000 annually per patient.¥

As a chronic treatment, this price
can be a barrier to access. As
such, biologics are generally

only considered after topical
corticosteroids, oral corticosteroids
and ESS fail to provide lasting
symptomatic relief and polyp
recurrence in CRSWNP patients is
evident (Figure 3).°4" However,
there is evidence to suggest that
dupilumab treatment reduces the
need for systemic corticosteroid
therapy as well as ESS, thus the
use of monoclonal antibody
therapies may actually be cost-
effective.¥’ Therefore, more robust
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from Bachert et al., 2020.3

longitudinal research is needed

to assess their cost-effectiveness,
utility in treating different CRSWNP
patient populations, and efficacy
as an adjunctive therapy with
topical corticosteroids, oral
corticosteroids, and ESS.

CONCLUSION

Proper medical management of
patients suffering from CRSwNP

is essential to improve patient
quality of life and mitigate disease
severity. In summary, high volume
saline irrigations are a safe and
effective therapeutic strategy that
should be recommended to all
patients as a first-line treatment
for symptom relief. In addition

to saline irrigations, intranasal
corticosteroid sprays are known
to be safe and are likely more
effective at improving subjective
and objective measures of disease
severity in CRSWNP. As such,
corticosteroid sprays should also
be a first-line treatment option for
symptomatic CRSWNP patients. In
light of recent evidence, certain
non-standard topical corticosteroid
treatments like high volume
budesonide-saline irrigations may

Pitudi

Figure 2. CT scans over the course of a year in CRSWNP patients taking dupilumab. Image adapted

actually offer a more effective
topical steroid alternative to
intranasal corticosteroid sprays and
should be seriously considered by
clinicians, especially in the case of
corticosteroid spray inefficacy. In
some studies HPA-axis suppression
was highly associated with the
concomitant use of pulmonary
corticosteroid inhalers, however
this suppression was reversed

in most patients after stopping
budesonide irrigations. The
aforementioned topical therapies
are effective at improving disease
severity pre-operatively; however,
seem to be more essential as
post-operative agents to prevent
premature polyp recurrence
when mucosal sinus exposure
and penetrance is optimized. In
addition to topical treatments,
systemic therapies have been
implemented within the clinic
with varying levels of efficacy. Oral
corticosteroids are an effective
treatment modality in patients
where topical corticosteroid
treatments have failed to provide
sufficient symptom relief, as

well as pre-operatively to
improve surgical efficiency, with

£ \.'. o : |R ‘ [

attention to dose and duration

of treatment. Importantly, steroid
course durations should be kept
short and infrequent, as long-
term side effects can be severe.
Other systemic treatments

such as leukotriene inhibitors,
antihistamines and antibiotics
seem to be less effective than
those therapies already mentioned
and should be avoided unless
specifically indicated. Biologics
are a promising new therapeutic
strategy for patients with CRSwNP,
however significant cost barriers
still prevent their widespread use.
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Indications for biological treatment in CRSwWNP patients

[o Presence of bilateral nasal polyps )
o History of surgery No history
of surgery
THREE FOUR

of the below criteria
are required

of the below criteria
are required

\-

= Evidence of type 2 inflammation

= Need for systemic corticosteroids
(2 or more courses in the pasty)
Significantly impaired quality of life
= Significant loss of smell

= Diagnosis of comorbid asthma

~

S

Figure 3. Indications for biological treatment in CRSwNP patients. Image

adapted from Fokkens et al., 20719.41
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