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Abstract

Uncontrolled severe chronic rhinosinusitis withadgsolyps (CRSwNP) is the most bothersome
phenotype of chronic rhinosinusitis, typically caeterized by a type 2 inflammatory reaction and
by comorbidities including asthma, N-ERD and aliesg EUFOREA, the European Forum for
Research and Education in Allergy and Airway Dissasere proposes structured definitions to
enable communication between clinicians and pravadpractical algorithm to define type 2
inflammation in CRSwWNP in daily clinic. A rationapproach for the treatment of uncontrolled
severe CRSWNP is discussed, evaluating the pergpexctd risks of surgery and efficacy and
adverse events of biologics, based on currentlifabla data. Further, possible combinations of
surgery and biologics are discussed, and a ragadsairovided. Here, it is of importance to
adequately counsel the patient about both appreaohenable a decision-making process with an
informed patient. Criteria for the selection ofialbgic drug are provided, as several biologics for
uncontrolled severe CRSwWNP will be available witsimort time in many countries. Further,
suggestions for monitoring of the drug effectsa@osed, which support the recognition of
responders to the therapy and consecutively thisidador continuation or discontinuation of the

biologic.

Capsule Summary

An European Expert Opinion on Uncontrolled Seveasal Polyps (CRSWNP) is provided to
support the selection of patients for Type 2 biae@nd extended surgical interventions.
Suggestions for the monitoring of the treatmenpoese and considerations for treatment choices

are offered based on current evidence.
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Abbreviations

AE(s): Adverse Event(s)

AQLQ: Asthma Quality of Life Questionnaire

CRS: Chronic Rhinosinusitis

CRSWNP/NP: Chronic Rhinosinusitis with Nasal Polyp
CSF: Cerebrospinal fluid

CT: Computed Tomography

DBPCR: Double-blind placebo-controlled, randomizaatly
ECP: Eosinophil Cationic Protein

EGPA: Eosinophilic Granulomatosis with Polyangiitis
ESS: Endoscopic Sinus Surgery

EUFOREA: European Forum for Research and Educatiétiergy and Airway Diseases
FESS: Functional Endoscopic Sinus Surgery

GINA: Global Initiative for Asthma

GCS: Glucocorticosteroids

HRQoL: Health Related Quality of Life

IgE: Immunoglobulin E

IL: Interleukin

IL-4: Interleukin-4

IL-5: Interleukin-5

INCS: Intranasal Corticosteroids

MCID: Minimal Clinically Important Difference

MD: Medical Doctor

N(SAID)-ERD: Nonsteroidal anti-inflammatory drudg=xacerbated Respiratory Disease
NCS: Nasal Congestion Score

NPS: Nasal Polyp Score

OMU: Ostiomeatal Unit

PROs: Patient-related outcomes

SE-IgE: Specific IgE t&aphylococcus aureus enterotoxins
SNOT-22: 22-item Sino-Nasal Outcome Test

SPT: Skin Prick Test

[ O
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126 UPSIT: University of Pennsylvania Smell Identifiicat Test
127  VAS: Visual Analogue Scale

128
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129 Introduction

130  Uncontrolled severe chronic rhinosinusitis withalgsolyps (CRSwWNP, nasal polyps) with or

131 without comorbidities, most frequently asthma, Nen@dal anti-inflammatory drug - Exacerbated
132 Respiratory Disease (N-ERD) and allergies, is allgidisabling airway disease which is

133  characterized by long-term disease burden, theecoitise exposure of patients to long-term local
134  and systemic corticosteroids, the necessity ohafpeated poorly standardized surgical

135 interventions, and — so far — the lack of highliyoaicious treatment approaches beyond surgery.
136  The advent of biologic drugs for type 2 immune etibes such as interleukins 4, 5 and 13 as well as

137  IgE offer new approaches for physicians and hopedtients to manage this difficult disease.

138  The European Forum for Research and Educationlergy and Airway Diseases (EUFOREA) is
139  an international non-profit organization with thenaf preventing and improving the burden of
140  chronic respiratory diseases. ENT physicians, @&, and pneumologists, working in leading EU
141  research institutes, are part of EUFOREA; US ENIleagues also took part in the Expert Board
142  meeting drafting this document to include theimui©ne patient diagnosed with CRSwWNP,

143  representing the patient perspective, was invideaitid his opinion. Representatives of the

144  pharmaceutical industry producing biologic drugsenasked to contribute with their knowledge
145  but were not involved in any strategic discussiang decisions on any criteria-related care

146  pathway decisions.

147  The aim of the EUFOREA Expert Board meeting on dan@5, 2020 in Brussels was to develop
148  suggestions for the indication of currently aneh@ar future available type 2 biologics in an

149 individual patient, the monitoring and evaluatidrefiicacy, and the development of evidence-
150 based care pathways for the management of uncleatsgvere type 2 CRSwNP with or without
151  comorbid asthma. The presence of internationatpwaed specialists in the fields of

152  otolaryngology, pulmonology, allergology, and immology have substantially added to the

153  discussion and decisions. At the Brussels meetiagarious definitions were discussed point by
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point until unanimity was reached. Consecutivelglrat of the document was written and
submitted to three rounds of review by all authtrseach round of review, the changes made to the
definitions and proposed algorithms were discussebrefined until they were approved

unanimously.

The discussions focused on clear definitions tinéghheno- and endotype, the elaboration of
criteria to support decision making processes,tamtkvelop care pathways based on evidence,

when available, and best practice when not.
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Definitions: How to define uncontrolled severe typ€ CRSwWNP with comorbid disease?

The EUFOREA group agreed on the following defimso

Severe CRSWNP is defined as “bilateral chronicabinusitis with nasal polyps (CRSwNP) with a
nasal polyp score (NPS) of >4 out of 8 points, pasistent symptoms including loss of smell
and/or taste, nasal obstruction, secretion and/si-pasal drip, and facial pain or pressure, with t
need for add-on treatment to intranasal corticogdsr(INCS). (See Comment E1 in the Online

Repository)

Uncontrolled CRSWNP is defined as “persistent aureng despite long-term INCS, and having
received at least one course of systemic corticoisi® in the preceding 2 years (or having a
medical contraindication or intolerance to systeauricosteroids) and/or previous sinonasal
surgery” (unless having a medical contraindicatobeing unwilling to undergo surgery). (See

Comment E2 in the Online Repository)

CRSwNP with comorbid disease is defined as “naslyjopdisease with other co-existing type 2

inflammatory diseases such as asthma, N-ERD, atigpinatitis/eczema, allergic rhinitis, urticaria,

food allergy or eosinophilic esophagiti$gee Comment E3 in the Online Repository)
Endotyping in uncontrolled severe CRSWNP based origical signs and bio-markers.

Endotyping refers to the identification of type 2Znon-type 2 immune reactions, as currently this
differentiation is clinically relevant in determng treatment with a biologic therapy. It may be
assumed that in the coming years, a further diffemgon into type 1/type 3 immune reactions may

become relevant, as further biologics targetingotlytokines become available.

Depending on the geographic region and ethnicityhefpatient, CRSWNP is characterized by type
2 mucosal inflammation in approximately 15 to 858the patients:® Type 2 inflammation is
clearly associated with more severe sinus disaadsynptoms, asthma comorbidity and

recurrence of disease after surgetyt is therefore of importance to differentiate ¢y from non-



186

187

188

189

190

191

192

193

194

195

(ST LN LS i R SR

type 2 CRSwWNP for the prediction of the naturalrsewf disease, response to medical and surgical
interventions, and consequently the long-term mamegnt and selection of therapeutic measures.
For the indication of currently available type Blbgics including anti-1L4 receptor alpha
(dupilumab), anti-IgE (omalizumab) and anti-IL5/Raepolizumab, benralizumab), an underlying

type 2 inflammation should be present. (FigureSBe( Comment E4 in the Online Repository)

CRSwNP N= 140
Type 2: 84.3%

No
N=54

Yes
N= 86

Comorbid Asthma

Type 2: 68.5% Type 2: 94.2%
N=37 pgp-001 N= 81

No Yes No 1 Yes

Blood EOS N=32 N=22 N=29 N=57
>300 cells/pl Type 2: 50.0% Type 2: 95.5% Type 2: 86.2% Type 2: 98.3%
N=16 p<0.001 N=21 N=25 p<0.042 N= 56

|
p<0.001

Figure 1
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196  Sinus surgery or a biologic approach, or a combinan of both?

197 In a patient with uncontrolled severe type 2 CRSwatRa time point in the patient’s course of

198 disease when the patient has experienced non4{géeststemic GCS therapy or surgery, a long-
199 term plan should be formulated together with anrimied patient. This plan needs to consider the
200 endotype, the comorbidities and possible othetrtreat approaches for those comorbidities, and
201 the former treatment history (surgeries, systen@S@nd their efficacy, duration of effect, and

202  adverse events).

203  According to current patient rights, the patientsirioe informed about the aims, reasonable

204  expectations, and possible side effects and coatpits of all authorized treatments available for
205 the disease; this obliges the physician to infdiengatient about available alternatives in case of
206  proposed surgery. The aim is to have an informé@meto share the decision making in this

207  situation; this gains importance with the complexit the interventions available and the history of

208 former therapeutic approaches. (See Comment Hiei®nline Repository)

209  Surgical approaches can be differentiated intotfanal endoscopic sinus surgery (E$Swith

210 the aim of opening all sinuses (“full house”) ardhoving all nasal and sinus polyps but preserving
211 the sinus mucosa, and the nasalisation and reppovache¥™* aiming at the complete removal of
212 polyp and sinus mucosa from all sinuses involvédgk [atter always includes the maxillary and

213  ethmoidal sinuses, but may also include the fraatal sphenoidal sinuses, including the creation of
214  wide openings (mostly the Draf Il frontal sinuspapach and the sphenoid drill-6tt®to

215 completely remove the sinus mucosa. It has beemdsinated that reboot surgery in severe

216 CRSWNP lead to less recurrence compared to comrettapproachés'”*®and are followed by

217  an effective healing process with functional mucgsa

218  Should the patient and the physician choose faoladic drug approach, the physician should
219 decide on the possible choices among the biolagidsmake a choice with the informed patient,

220 also considering drug availability and patient-valet questions such as practical issues with drug
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221  application. Before a surgical procedure underdgial protection should be planned, a period of 6
222  months — and eventually 12 months, if the patier@sponse to the treatment is as expected or

223 better — should be considered to enable the playsto recognize the suitability of /the response to
224  the drug in an individual patient. A surgical prdaes may not be considered necessary any more in

225  up to two thirds of the patients under biologiatreent®

226  If a surgical approach has been chosen aiminghgttierm disease suppression, no biologic drug
227  should be considered for at least 6 months anddvanily be indicated in case of recurrence. A
228 fixed combination plan with surgery and biologieatment starting in parallel or within short time
229 is not advised, as the response of the individatépt to the surgery or to the biologic is

230 impossible to evaluate. Approaches such as a linsiiegery combined with application of a

231  biologic drug are not recommended as such apprsagbeld lead to maximal costs and risks of
232 adverse events/complications in all patients. Hareiv a surgery has been performed and shows
233 to be insufficient to suppress nasal polyp growtth symptoms despite continuation of INCS, a

234  lower than 4 NPS might be sufficient to indicatei@ogic treatment.

235 The recent SARS-CoV2 pandemic added further asparctise choice of surgery vs. biologics, as
236  surgical procedures and repeated post-operativesengdic debridement may impose a

237  considerable risk to the medical persorfiel.

238
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Evaluation of efficacy vs. adverse events/complidans for surgery and biologics
a) Efficacy of biologicsin Phase 3 trials:

There are currently three biologics which alreadglfzed Phase 3 trials (2 parallel DBPCR studies
with anti-1L4 receptor alpha, dupilumab, NCT029184td NCT02898454; 2 parallel DBPCR
studies with anti-IgE, omalizumab, NCT03280550 Br@&ir03280537; one DBPCR trial with anti-
IL5, mepolizumab, NCT03085797) and one drug stijaing (benralizumab, NCT03401229).
These studies were all based on a similar studgnl@sd included a high number of participants
(n=265 - 724). In all studies the effect of thelbgic was compared to placebo added to a
continuous treatment with intranasal corticostesdidoughout the whole study period. Dupilumab
is the first biologic registered in the EU and WSaa add-on treatment of severe CRSwWNP, not
sufficiently controlled by systemic corticosteroi@sd/or surgery. The patients recruited into the
finalized studies had bilateral nasal polyps witdRS (score) > 5/8, had asthma in 48-71%, and
prior surgery in 54-100 % of subjects, and wereggmatic with impairment of smell and nasal

obstruction as major symptoms.

In all Phase 3 trials, the primary endpoints (réxducin NPS and nasal congestion/obstruction
score) were met with changes in the NPS betwee(ntedian, mepolizumab) and 2.4 (mean,
dupilumab, Liberty 52w) over placebo after 52 we@BS reductions at 24 weeks were from 0.7
(mean, omalizumab, mean of Polyp 1 and 2 stude®)d6 (mean, dupilumab, Liberty 24w). Of
importance, smell was significantly improved withdrugs, however at different speed and
magnitude; dupilumab demonstrated a strong ancefeestt on smell, reducing the percentage of
anosmic subjects from 76% at baseline to 26% aftaveeks of treatmeAl.SNOT-22 reflecting
disease-specific quality of life also improved siigantly by 14 to 21 score points, clearly
surpassing the Minimal Clinically Important Differee (MCID) of >8.9. dupilumab also showed a
significant reduction in the CT-based Lund-Mackegi® by 5 to 7.5 points. dupilumab and

mepolizumab, in addition to the reduction in NP8 aygmptoms as well as quality of life,
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demonstrated a reduction in the need of systenmtecosteroids and surgery over one year of
treatment vs. placebo. A reduction of at leastNR& point or more was achieved in 50 to 65% of

the verum-treated subjects over the trials.

Thus, these biologics offer a new treatment apgréaecnany patients with type 2 CRSwNP
insufficiently controlled by intranasal corticostéts; asthma or N-ERD comorbidity also needs to
be taken into consideration then. When surgergisiclered, biologics should also be mentioned to
the patient as an alternative, or a combinationi@bgic and surgical approaches has to be
discussed, with the biologic treatment first faasens discussed above. As there are no head to
head comparisons between these biologics at theemipiime choice of drug should be based on
availability, potential specific limitations suck aosinophil numbers or IgE levels (for

mepolizumab and omalizumab), responder rates goelcéed size of effects in responders.
b) Efficacy of surgery from available literature

The efficacy of sinus surgery is difficult to evata as there are various forms of sinus surgery as
well as opinions on the extent of sinus surgery.dxample, the term “sinus surgery” is used for
balloon dilation of a sinus ostium, a minimally &sive sinus surgery just aiming to open the sinus
drainage pathway, (functional) endoscopic sinugesyrto remove polyps from the nasal cavity and
sinuses, or following the mucosal concept appraantoving all sinus mucosal tissue. Experts
agree that for CRSwWNP, at least an endoscopic sumgery with opening of the ostiomeatal
complex, the maxillary and ethmoid sinuses withaeah of nasal polyps and thickened sinus
mucosa should be performed. However, some recomgreating large sinus openings to all
sinuses including the frontal sinus such as desdrits “modified Lothrop®? and the complete
removal of the sinus mucosa described as “rebagesy’.*? Finally, there is variability in the

extent of sinus surgery, but also the quality nfisisurgery may vary substantially.

Due to these factors, the evidence for efficacgrafoscopic sinus surgery is and will remain low.

Most of the evidence will be retrospective, withyoa few prospective cohort studies using a
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289 common standardized surgical approach. Most evalenibased on one or few centres, possibly
290 one prominent surgeon, and therefore not transtetalother centres, let alone “all surgeons or
291  surgeries”. Data from the UK National Sinonasal Aud/olving national centers demonstrated a
292 surgical revision rate of 21% over 5 ye&t# recent meta-analysis by Loftus et al reported a

293  revision rate of <20% across the CRSWNP populatem average follow-up of 7.4 years, showing
294  important differences between geographic regiomsn(f21.4% in Oceania to 14.90% in Asia) and
295 comorbidities (22.6% in asthma vs 8.0% in nonastfmpatientsf* As it will remain difficult to

296 perform prospective multicentre randomized tridlligh quality for the efficacy of sinus surgery,

297 international registries could be of some helpval@ate real life evidence.

298  Sinus surgery for nasal polyposis most often debafiid removes nasal polyps, but recurrence is
299 likely after surgery (see Table E1 in the Onlingo®®tory); recurrence however does not

300 necessarily translate into revision surgery. Thareefis it imperative to post-operatively guide the
301 patient and maintain postoperative medical treatrteeprevent polyp recurrence. Even with

302 postoperative topical corticosteroid medical thgrdpe recurrence rate may be high. In a

303  prospective cohort study of 244 patients with esdpg sinus surgery, 40% of nasal polyps

304 recurred within 18 months despite postoperativeicattteatment® Hence, there is a clear unmet

305 need for other approaches to better manage patigihtsasal polyposis.
306 ) AEsin Phase 3 trialswith biologics

307 We here discuss adverse events related to recaseRtrials of dupilumaty omalizumaf®?®and
308 mepolizumab? reflecting the dosing schemes that will be rel¢wdter registration. The proportion
309 of patients who experienced treatment-emergent AE was lower in the verumt&éeaompared to
310 the placebo-treated patients. Most events acrbstudies were of mild-to-moderate intensity. AEs
311  occurring in>3% of patients include headache, dizziness, abdadrpain, nasopharyngitis, and

312  injection site reactions, being slightly more freqtiin the omalizumab treated vs. the placebo

313  group; on the other hand, asthma exacerbational palyps and congestion occurred less frequent,
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without significant differences between groups. igirty, headache and nasopharyngitis, nasal
polyps with need for treatment, upper respiratoagttinfections and worsening of asthma were
more frequent with placebo than with dupilumab, kelas cough, bronchitis, arthralgia, and
injection site reactions were slightly more frequienthe two dupilumab groups than in placebo.
None of the observations were significant. Conjiwites was reported in seven patients receiving
dupilumab and in one patient receiving placeboenaiithese cases were serious, severe, or
associated with treatment discontinuation. Eosifli@pbccurred in four patients: three developed
eosinophilic granulomatosis with polyangiitis (EGRAne of them was a patient receiving

placebo). In summary, biologics show a good tolétglwvithout major AEs.
d) Complications of sinus surgery

About 100 000 persons are subjected to endoscopicrasal sinus surgery (ESS) every year in
Europe, irrespective to the fact, that formal aochparative evidence of the long-term effectiveness
of surgical procedures still is limited. ESS for R technically demanding due to the narrow
anatomical spaces, the individual and puzzling oainatomy in close proximity to delicate
structures like the eye and brain. Surgeons perfgyfBSS are faced with excusable and sometimes
also avoidable mistakes and complications. Thes®tications may be rated as “minor” or “major
complication”*>*Some less severe adverse events may resolve sponfly (e.g. mild orbital
ecchymosis), others may cause persisting decreagelity-of-life (e.g. dry nose feeling, crusting)
Emergency revisional surgery may also be necegeayyin case of dural defects or major orbital
hematoma) and irreversible damage (e.g. blindmesgh) may occur in rare cases. Referring to
numerical data in literature, routine EES interi@mg are generally associated with minor
complications in about 5% and major complication8.56—1%° The number of endoscopic
endonasal interventions is increasing in recentsyesvealing significant regional differences and
individual technical as well as conceptual prefeesii® Regardless of the fact that complication

rates of endoscopic sinus surgery have generatisedsed in the years after international adoption
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of modern minimal-invasive technigues, the incrdasember and complexity of today’s

interventions is still mirrored in actual reports patient injuries°>’
The patient perspective on biologics

Patients, who have reached the limits of what etiffeensed treatment and techniques including
surgery can offer, often feel like they may nevaingcontrol of this difficult condition. For these
patients, biologics will represent an important ridmension in the way their condition is managed

and offer some hope that a level of disease coatnald be attainable.

It is important to understand that self-administgra subcutaneous injection may be a new and
possibly daunting prospect for a patient; howerest patients might be treated with home
injection. To give their full consent, an importgart of both medical ethics and international
human rights law, to receiving a biologic, patiem®d to be informed and educated on a number of

factors relating to this treatmefit(See Comment E7 in the Online Repository)
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Specific considerations for biologics

Selection of patients and predicting the response t&a specific biologic drug

There are currently no parameters that could beé tespredict the individual response of a patient
to any of the biologics, specifically in unconteal severe CRSwWNP following the definitions
specified in this article. However, drug-specifitas need to be applied. (Figure 2a, 2b) (See

Comment ES8 in the Online Repository)

4 N

y K Diagnosis of uncontrolled severe CRSwNP / DY
/Uncontrolled: Persistent or recurring h 4 )
CRSwNP despite long-term INCS, and having Severe: Bilateral CRSwNP with a NPS of > 4,
received at least one course of systemic and persistent symptoms despite long-term

corticosteroids* in the preceding 2 years and/or INCS with the need for add-on treatment.
previous sinonasal surgery* * Bilateral polyposis (by nasal endoscopy)

* Long-term low dose systemic corticosteroids

is not recommended in CRSwNP * NPS=>4outof 8

* One course of systemic corticosteroids * Presence of persistent symptoms assessed
refers to a minimum of 5 days of systemic
corticosteroids at a dose of 0.5-1 mg/Kg/day by:
Or more. * Loss of smell score (0-3) > 2 points

* Previous sinonasal surgery refers to any + NCS (0-3) > 2 points
surgical procedure from the resection of « SNOT-22 > 35 points
polyps to conventional ESS or extended « Total symptom VAS > 5 out of 10 cm

Y approaches. p \ )

*unless having a medical contraindication/rejected by the patient

For the indication of Type 2 biologics including anti-IL4 receptor alpha (Dupilumab), anti-IgE (Omalizumab)
and anti-IL5/R (Mepolizumab, Benralizumab), an underlying Type 2 inflammation should be highly likely

Figure 2a
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/—< Selection of a biologic drug and monitoring of its effectiveness %

a

v'Check that type 2 inflammation is highly likely

patient

drugs)

-

v'Confirm diagnosis of uncontrolled severe CRSWNP
v'Check for comorbidity (asthma, N-ERD) and consequences

~N

v'Inform patient on treatment options, perspectives and risks
v'Take decision on surgery or biologic drug with an informed

v'Select biologic drug (note limitations applicable for specific

prediction of response in an individual patient is not possible today

—|

CRSwWNP and ASTHMA:
collaboration with an
asthma specialist is
essential for the indication

-

\and selection of biologics

_4

—(

After 6 months of treatment

—

Improvement of at least one symptom/score:

* Sense of smell: from anosmia to hyposmia/
normosmia, smell score increase > 0.5

NCS: decrease by > 0.5 or objective testing
NPS: decrease by > 1 by nasal endoscopy
SNOT-22: reduction of > 8.9 (minimal clinically
important difference)

\. VAS total symptoms: reduction of > 2 cm

( N

No

Stop - change to surgery or
another biologic drug

Improvement not
acceptable to the patient

Salvage surgery under
biologic protection

Yes

Improvement acceptable to
the patient

Additional short course of

S

ystemic GCS

.

Continue with biologic

treatment

_4

—C

After 12 months of treatment

D

4 N

Adequate response (all of these definitions is Consider anotacr biolog)e
fulfilled): drug

* NPS < 4 (total of both sides) No

* NCS<2

* VAS total symptoms < 5 Surgery

* SNOT-22 score < 30

Further, there should be no current need for surgery - : ——
or systemic GCS Yes Continue with biologic
N J treatment

- J

Figure 2b
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Evaluation of the clinical response to a biologic ithin 6 months of treatment: “continue or

stop” suggestions

EUFOREA has previously defined criteria to suppatient selection for biologics and monitoring
the clinical response to treatméhtjowever, due to the developments in this fastyénglfield,

those criteria can now be replaced and detailecenghbiologic drug has been selected to treat
uncontrolled severe CRSwWNP, it is important to nmmihe response of the patient to the drug;
depending on the biologic drug and outcome measigd, non-responders may be expected in 25
to 50% of cases. To avoid inadequate treatmenaasaciated unnecessary costs, a response to the
treatment should be expected within 6 months; thahgis a small chance that drugs begin

meaningfully reducing disease burden after thag foaint.

Phase 3 studies with dupilumab and omalizuih&®have both demonstrated that the majority of
patients — but not all — reach a reduction of NR& symptoms (including smell) of 75% or more of
the 24 week values within the first 8 — 12 weekd$urher reduction of disease burden after week
24, building up on the achieved reduction at thatmant, has been demonstrated with dupilumab at
52 weeks of treatment. The group therefore deoisted 6-month period to evaluate the response of
an individual patient to a biologic and to defihe tcontinue or stop” suggestions. When a clear
change for at least one symptom has been methé¢napy with the biologic drug may be continued.
In the other case, the patient does not show atlegeisponse to the treatment within 6 months, and
the chance for a later response is small. The neanant strategy should be adapted accordingly
(change to surgery or another biologic drug in aersition with a well-informed patient). No
experience currently exists to advise on the oofléiologics or the likelihood of response when

using a second biologic, which also may dependermptimary biologic used.

Within these first 6 months, no drugs other thaidal GCS should be administered together with
the biologic to be able to differentiate responsenfno response. (See Comment E9 in the Online

Repository)
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The treatment response has been verified within 6 amths:

There are several options in this situation, depgndn the remaining burden of disease:

If the degree of partial response is consideredeable to the patient, continuation of the drug
over another 6 months is advised and follow-upZ2atbnths planned. It is expected that a further

reduction of the nasal polyp burden and reliehef patient’'s symptoms can be achieved.

If control of the disease is not acceptable topdient, an additional short course of systemic GCS
may be considered with the patient immediately ceduburden of disease under continuation of
drug application. It has been determined that thg & effective in this patient, and its continaat

can be justified.

As an alternative, “salvage surgery under biolgyatection” may be considered to reduce the
remaining mass of polyps and burden of diseaserwwiginuation of the biologic. Again, the
drug’s effectiveness in this patient has been destnated and its continuation can be justified.
However, the long-term benefit of surgery in thisaion has only anecdotally been demonstrated.

(See Comment E10 in the Online Repository)
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Uncontrolled comorbid severe CRSwWNP

CRSWNP negatively impacts health related qualitjfef(HRQoL) and a greater burden is seen in
patients with higher disease severity or presehcemorbidities’® (See Comment E11 in the
Online Repository) In a cluster analyses basedR@QoL, 10% of the patients visiting a tertiary
health care center had the highest impact on HRR@oL. These patients were characterized by
greater numbers of comorbid conditions (asthmagrmaez N-ERD), a greater number of previous
sinus surgeries, reduced lung function, and gresaegrity of symptoms. These findings identify
uncontrolled comorbid severe CRSWNP patiéhtsnce this subgroup has received multiple
treatments including surgery and continue to hagk sfymptom burden. These patients would
contribute the most to the total economic burdeBREWNP patients, including both direct and
indirect costs, driven by greater health careaatilon. Other published evidence on both direct and
indirect cost burden has shown higher costs ireptgiwith greater severity of disease, presence of

comorbidities, and those being prescribed oratrneats or receiving sinus surgéfy**

Although there is a significant unmet need for guatis with severe nasal polyps, the pharmaco-
economic rationale for the use of biologics needset further developed. Of particular interest for
decision making will be the identification of rebaw patient subgroups, and guidelines which can
inform the most appropriate use for biologics ie tteatment pathway for nasal polyps. QoL
improvements and the avoidance of surgical intareea will drive cost effectiveness assessments
(value for money) in making pharmaco-economic assests of biologics. The avoidance of
surgery will have an impact on both direct costaval as utility gains (avoidance of complications,

time off work, adverse effects, recovery, etc.thbaf which need further quantification.
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Figure Legends:

Figure 1: Identification of type 2 immune reactions within S®NP tissue (IL-5 positivity) based
on clinical signs and blood eosinophils (originatarial from Ghent. Stepwise approach to identify
Type 2 immune reactions: 1) Ask for comorbid asthaflergy and N-ERD 2) If negative, consult

blood eosinophil count

Figure 2: a) Patient selection criteria b) Selection and Nuwmg of Biologics
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\ Diagnosis of uncontrolled severe CRSwNP / N
/Uncontrolled: Persistent or recurring ) 4 )
CRSwNP despite long-term INCS, and having Severe: Bilateral CRSWNP with a NPS of > 4,
received at least one course of systemic and persistent symptoms despite long-term
corticosteroids* in the preceding 2 years and/or INCS with the need for add-on treatment.
previous sinonasal surgery™ * Bilateral polyposis (by nasal endoscopy)

* Long-term low dose systemic corticosteroids

is not recommended in CRSwNP * NPS =4 outof 8

* One course of systemic corticosteroids * Presence of persistent symptoms assessed
refers to a minimum of 5 days of systemic
corticosteroids at a dose of 0.5-1 mg/Kg/day by:
armore. * Loss of smell score (0-3) = 2 points

* Previous sinonasal surgery refers to any + NCS (0-3) > 2 points
surgical procedure from the resection of + SNOT-22 = 35 points
polyps to conventional ESS or extended + Total symptom VAS > 5 out of 10 cm

hes.
\_ approaches ) \ Y.

*unless having a medical contraindication/rejected by the patient

For the indication of Type 2 biologics including anti-IL4 receptor alpha (Dupilumab), anti-IgE (Omalizumab)
and anti-IL5/R (Mepolizumab, Benralizumab), an underlying Type 2 inflammation should be highly likely




/—< Selection of a biologic drug and monitoring of its effectiveness %

prediction of response in an individual patient is not possible today

s ~
v'Confirm diagnosis of uncontrolled severe CRSwNP CRSwNP _and A‘STHMAi
v'Check for comorbidity (asthma, N-ERD) and consequences [ COHabOl"athI‘l Wlth_ an
v'Check that type 2 inflammation is highly likely 35&1111?:1 specnahs‘f S
v'Inform patient on treatment options, perspectives and risks essential fF’r the n?d1ca1510n
v'Take decision on surgery or biologic drug with an informed and selection of biologics
patient
v'Select biologic drug (note limitations applicable for specific
drugs)
8 J
. =/
/—< After 6 months of treatment )ﬁ
2 N
Improvement of at least one symptom/score: No | Stop - change to surgery or
* Sense of smell: from anosmia to hyposmia/ | another biologic drug
normosmia, smell score increase > 0.5
* NCS: decrease by > 0.5 or objective testing
* NPS: decrease by > 1 by nasal endoscopy
* SNOT-22: reduction of = 8.9 (minimal clinically
: _ Salvage surgery under
important difference) biologic protection
C VAS total symptoms: reduction of > 2 cm
4
Improvement not Additional short course of
acceptable to the patient systemic GCS
Yes
Improvement acceptable to Continue with biologic
the patient treatment
5 - J
/—< After 12 months of treatment )ﬁ
/ - h . .l .
Adequate response (all of these definitions is LBOSIder agot er bolagie
fulfilled): e
* NPS < 4 (total of both sides) No
* NCS<2
* VAS total symptoms < 5 Surgery
* SNOT-22 score < 30
Further, there should be no current need for surgery
or systemic GCS Yes | Continue with biologic
\ L) | treatment




