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ABSTRACT

In recent years, it was recognized that type-2 inflammation connects nasal polyposis and severe
asthma (SA) in addition to other type-2 diseases. Thus, some biological drugs developed for SA
appeared to exert a favourable effect also in nasal polyposis. So far, there are several trials sup-
porting this concept; therefore, some monoclonal antibodies already used for SA were assessed
also in chronic rhinosinusistis with nasal polyposis (CRSWNP), with promising results.

Since different specialists are involved in the management of nasal polyposis (eg, pulmonologists,
ENT specialists, allergists, immunologists, pediatricians), it was felt that an updated educational
and informative document was needed to better identify the indications of biological therapies in
nasal polyposis. We collected the main Italian scientific societies, and prepared (under the um-
brella of Allergic Rhinitis and its Impact on Asthma, ARIA) a document endorsed by all societies, to
provide a provisional statement for the future use of monoclonal antibodies (MAbs) as a medical
treatment for polyposis, possibly associated with SA. The above mentioned document was the first
endorsed document on this aspect, and the additional evidence required an update. The current
pathogenic knowledge and the experimental evidence are herein reviewed, and some sugges-
tions for a correct prescription and follow-up are provided.
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INTRODUCTION AND HISTORICAL
CONTEXT

Chronic rhinosinusitis with nasal polyposis
(CRSwNP) is a worldwide, highly prevalent disease
which may have important healthcare implications
and relevant social costs." Despite the fact that
CRSwNP is usually a relatively easy-to-diagnose
disease, several aspects of this pathology remain
in a grey zone, expecially after the introduction of
monoclonal antibodies (MAbs), such as the
aetiology, the association with different asthma
phenotypes, and epidemiology. In addition, until
today, the treatment became a more challenging
aspect for specialists: up to few years ago, the
available therapeutic options for CRSWNP were
essentially topical or oral systemic corticosteroids
(OCS) and surgery. Recently, due to the more
detailed knowledge of the responsible CRSwNP
pathogenic mechanisms, several MAbs have
become available for the treatment of severe
asthma (SA). These MAbs, acting essentially on
Type-2 inflammation, were tested also in CNRwNP.
When it was recognized that also this disease
frequently shared the same pathomechanisms of SA
(type 2 inflammation), the biological therapies were
tested also in CRSWNP, and some of the MAbs
initially studied for the treatment of SA were
approved by regulatory authorities also for nasal
polyposis. The research on this topic is currently
ongoing. Specific randomized clinical trials, or real-
life trials were performed and published, with the
aim of assessing the effect of omalizumab (anti-IgE),
benralizumab (anti IL-5 receptor), mepolizumab
(anti circulating IL-5), reslizumab (anti circulating IL-
5), tezepelumab (anti thymic stromal lymphopoietin
(TSLP), and dupilumab (anti IL-4 receptor a) in
CRSwNP, with promising results. Due to the over-
lapping clinical nature of CRSwWNP, different spe-
cialists are involved in the clinical management:
allergists, pulmonologists, otolaryngologists, clin-
ical immunologists, and pediatricians. Therefore, it
is important to ensure that all of them have a full
knowledge of the pathogenic mechanisms and the

new therapeutic perspectives, promoting a com-
mon approach to the use and prescription of MAbs
therapy in CRWNP. In this context, the Italian panel of
Allergic Rhinitis and its Impact on Asthma (ARIA)
experts invited the different scientific societies
involved in this field to participate in the preparation
of an informative and educational document on the
use of MAbs in CRSWNP. The first version was pub-
lished in 2021, and the present one represents its
update. The full panel of ARIA-ltaly, which
approved the document, is available at http://www.
progetto-aria.it. Each Society, on behalf of their
presidents, identified experts who contributed
equally to the article and approved the final version
Table I.

FRAMEWORK AND EXTENT OF THE
PROBLEM

Chronic rhinosinusitis is an inflammatory disease
of the nose and paranasal sinuses, which may be
present with nasal polyposis (CRSWNP) or without
(CRSsNP). Nasal polyposis is a part of the CRSWNP
framework, as indicated by the European Position
Paper on Rhinosinusitis and Nasal Polyps (EPOS).
Hence, the terms nasal polyposis or CRSWNP can be
considered substantially equivalent.®* However,
when referring to nasal polyposis, it is important to
keep in mind that it is part of a wider spectrum of
diseases, where inflammation is frequently the
pivotal part of the problem. Data from
epidemiological studies show that the prevalence
of CRSwWNP varies from 2% to 14%, depending
on the geographical area and the diagnostic
criteria®”. Concerning CRSwNP, the estimated
prevalence is approximately 1-5%, again with a
variability ~based on geographical areas.®
Randomized controlled trials and real-life data sug-
gest that asthma is present in 30-60% of individuals
with CRSWNP, while CRSWNP is presentin up to 70%
of patients with bronchial asthma.?'" The overlap
and influence of various factors and comorbidities,
including asthma, aspirin  sensitivity, atopic
dermatitis, allergy, and cigarette smoking, make a
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precise classification of nasal polyposis still difficult to
be made. In addition, also other diseases, such as
fungal rhinosinusitis, some forms of vasculitis, and
cystic fibrosis are sometimes associated with
polyposis. The role of allergy in polyposis was the
subject of a long-standing debate. Until a century
ago, allergy (allergic rhinitis, in particular) was
thought to be a direct cause of nasal polyposis, but
more recent studies showed that polyposisis present
in the same proportion of allergic individuals
(approximately 2-4%) as it is in the general popula-
tion.">"2 In contrast, if there is a high prevalence of
atopic individuals with polyposis there is not, so far,
enough evidence to conclude that atopy plays a
causal role in the pathogenesis.’® At present, the
only “strong” correlations observed were those
between rhinitis and asthma and between severe
asthma (SA) and CRSwWNP,'" but not between
CRSwWNP and allergic rhinitis.

NOMINATED EXPERTS

Renato Cutrera
Fabio Midulla
Carlo Vancheri
Francesco Menzella

CRSwWNP reduces the quality of life of those
affected, and the symptom of “nasal obstruction”
certainly remains the major one responsible for
discomfort felt in everyday life, and is associated
with hyposmia/anosmia and sleep disturbances.
We should also not forget the costs related to the
need of repeated surgery, and those due to the
side effects of the use of nasal and/or oral corti-
costeroids (OCS), often taken for long periods:
osteoporosis, diabetes, cataracts, obesity, hyper-
tension, glaucoma, and delayed growth (in child-
hood).">-17
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CLINICAL ASPECTS AND CURRENT
THERAPY

The main symptoms/signs variably associated
with CRSWNP are: nasal obstruction, anterior/pos-
terior nasal discharge (even purulent), facial pain
(frontal, maxillary), hypo/anosmia, and sleep dis-
turbances. Dysgeusia and a perception of ear
muffling or cough can also be present. As
mentioned above, asthma, often severe, is present
in a significant proportion of patients, and hyper-
sensitivity to aspirin or non-steroidal anti-inflam-
matory drugs (NSAIDs) can be detected in about
one-third of patients. The characteristic clinical
presentation and evolution of the disease is that of
a progressive worsening overtime. Hyposmia/
anosmia often occurs early and could be a sign of
massive polyposis or of severe inflammation. By
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definition, 2 or more symptoms, lasting at least 12
weeks, must be present: one of them must be
nasal obstruction or rhinorrhea (anterior or poste-
rior), added to facial pain or hyposmia. In addition
to the above-mentioned clinical aspects, objective
findings are mandatory for diagnosis and follow-
up. Nasal endoscopy and/or computed tomogra-
phy (CT) scan of the paranasal sinuses is required,
while conventional x-ray of the facial region is
neither useful nor diagnostic. In this regard, there
are staging systems to quantify the severity of the
disease. The most commonly used and accepted
are the Nasal Polyp Score (NPS) (endoscopic) and
the Lund-McKay (CT-scan) scale (Table |l A-B).1819
The aforementioned are commonly used in clinical
regulatory trials, in addition to subjective tests to
explore for instance the olfactory perception.?°

In the latest clinical trials, exploring the efficacy
of biologicals in CRSWNP, the disease was usually
defined as NPS >5 (with a score of >2 for each

A Nasal Polyp Score (NPS)

0 = no polyps

1 = small polyps in middle meatus/edema
2 = middle meatus blocked

3 = polyps extending beyond the middle
meatus without complete

obstruction, or extending to the
sphenoethmoidal recess

4 = massive nasal polyposis

B Lund-Mackay CT staging (each side
separately)

Maxillary (0, 1, 2)

Anterior ethmoid (0, 1, 2)
Posterior ethmoid (0, 1, 2)
Sphenoid (0, 1, 2)

Frontal (0, 1, 2)
Osteomeatal complex (0, 2)

Table 2. " Objective evaluation for nasal polyposis” “The NPS scale
ranges from 0 (no polyp) to 4 (large polyps) for each nostril. These scores are
tallied from each nostril for a total score ranging from 0 to 8. *Each side is
graded separately. A combined score of up to 24 ispossible. Of note, an
aplastic (absent) frontal sinus receives a score of 0

nasal cavity). The parameter defined and validated
in the literature and most frequently used to
determine the impact of symptoms on the quality
of life (Qol) of patients and establish whether the
disease is uncontrolled is the Sino-Nasal Outcome
Test (SNOT-22).2" This is a questionnaire self-
completed by the patient: the maximum score is
110 (greatest disease impact) and the minimum
clinically important difference is 8.9 points. A score
>50 usually indicates severe polyposis. Other
methods of evaluation can be used in association
with the main criteria to quantify the severity of
polyposis and its perceived impact such as: Visual
Analog Scale (VAS), a continuous graphic scale of
severity from 0 to 10; the UPSIT/Sniffing test that
evaluates the sense of smell by recognising or not
of standard aromas; and the peak nasal inspiratory
flow that easily evaluates the nasal patency.
Another specialistic parameter is the so-called
ASSESS score that evaluates the efficacy and
extension of the previous surgical interventions. %

The current usual treatment of CRSWNP is based
on nasal irrigation with saline or nasal steroids,
OCS, and endoscopic surgery (ESS). In principle,
nasal steroids are used to reduce the growth of
polyps, to delay surgery, or to prevent relapse after
surgery.?® In treatment cycles or as continuous
treatment, OCS are used in the event of massive,
relapsing, or disabling polyposis. OCS usually are
effective to treat symptoms and hyposmia but,
due to their known side effects, a continuous use
is not recommended,"”?* as well it is proscribed
the use of depot steroid preparations. Despite
the well-known long-term side effects of this kind
of therapeutic approach, repeated use of OCS in
clinical practice remains common, used far more
frequently and for much longer periods than rec-
ommended by the EPOS guidelines (2 weeks)**%*
and reviews."”

Nevertheless, ESS remains the standard treat-
ment to improve patency of paranasal sinus ostia,
followed by treatment with a nasal steroid. The aim
of surgical approach is limited to unblocking the
nasal cavities and opening the ostia of the para-
nasal sinuses, to restore ventilation and allow
intranasal corticosteroids to reach the mucous
membrane of the sinuses. The underlying problem
remains the high incidence of relapse after surgery
which, in turn, would require the use of systemic
steroids. Regarding children under 10 years of
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age, CRSwNP is rare, and their presence should
prompt an assessment, at first instance, the pres-
ence of congenital diseases (ie, cystic fibrosis and
ciliary dyskinesia). The cornerstone of CRS therapy
in children is medical treatment with appropriate
antibiotic therapy and treatment of comorbidities
such as allergic rhinitis and asthma. Surgery is
justified only in a small percentage of children.
Antibiotic therapy is the same as that for acute
rhinosinusitis, but for a longer duration, typically 3-
4 weeks. The choice of antimicrobial should
include active agents against Staphylococcus
aureus. At present, the efficacy and safety of MAbs
as a therapy for CRSwNP has been largely
confirmed.?®> Understanding the immunological
basis of CRSwNP provides a highly effective
alternative for patients with type 2 inflammation
and a refractory, uncontrolled course through the
use of MAbs.

PATHOPHYSIOLOGY AND IMMUNOLOGY

In recent years, our understanding of the path-
ophysiological and immunological mechanisms
underlying NP rapidly evolved, and "type 2"
inflammation is now recognized as the common
denominator of some forms of CRSWNP and also
asthma. Type 2 inflammation is driven by both
parts of the immune system: the innate immune
system (innate lymphoid cells 2, ILC2) and the ac-
quired immune system (Th2 cells). Studies carried
out on severe asthma have identified specific
characteristics linked to the T2-prevalent “compo-
nent” of the disease: the involvement of ILC2 and
of cytokines called alarmins (TSLP, IL-25, IL-23), as
early effectors in response to the possible epithe-
lial damage. The complex immunological machine
is then activated, with T helper 2 lymphocytes,
innate lymphoid cells 2, and their typical cytokines
(IL-4, IL-5, and IL-13).

In particular:¢27

e Specific IgE are the trigger of the allergic reac-
tion and activate mast cell degranulation
following contact with the allergen;

e |IL-4 regulates the differentiation, traffic and
migration of naive T cells into Th2 cells;

e IL-5 promotes the maturation, activation, and
survival of eosinophils;

e IL-13 is involved in hyperplasia of goblet cells,
mucus production, and mucociliary differentia-
tion of nasal epithelial cells;

e |[L-4 and IL-13 both play a role in the class
switching of B cells to IgE production; they
stimulate eosinophil trafficking to the tissues,
induce synthesis of chemokines (eotaxine-
3,TARC) and expression of adhesion molecules
that promote migration of inflammatory cells
tothe site of inflammation;

e TSLP, as an alarmin, reacts to epithelial damage
and starts the drive towards T2 inflammation via
ILC2 and Th2 lymphocytes.

Inthis context, allergy, superantigens, and aspirin
intolerance mechanisms can be also involved.?#3°
The described inflammation mechanisms, despite
there is now a “grey zone” are common
inflammatory paths (namely, type 2) shared by
some forms of asthma and nasal polyposis (Fig. 1).
A distinctive feature is the presence and activation
of eosinophils (which predominantly infiltrate the
polyps in this type of inflammation). This
characteristic is not observed, for instance, in
antrochoanal polyps and polyps associated with
cystic fibrosis or ciliary dyskinesia, where a TH1/
TH17 polarization with neutrophilic inflammation
tends to prevail.*! Type 2 inflammation, common
to both asthma and polyposis, is anyway apparent.

CRSwWNP AND BIOMARKERS

The identification of specific biomarkers is crucial
for understanding the CRSwWNP pathogenesis, strat-
ifying patients, and optimizing clinical manage-
ment* The most studied biomarkers for
endotyping CRS are eosinophils, immunoglobulin
E (IgE), periostin, and nasal nitric oxide (nNO).
These biomarkers are obtained from peripheral
blood, nasal secretions, tissue biopsies from the
paranasal sinuses, and nasal exhaled breath
sample, respectively.** Blood eosinophils have
shown significant utility as biomarkers for the
diagnosis, prognosis, and monitoring of CRSwWNP,
but their use is limited by a lack of specificity, as
elevated levels can occur in other inflammatory
conditions.** Although blood eosinophilia is a
minimally invasive biomarker, it does not always
correlate with tissue eosinophilia. Despite these
considerations, both blood and tissue eosinophil
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Fig. 1 “CRSWNP pathogenetic mechanisms” from Shah SA et al.?®
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levels play a crucial role for prognosis. More precisely
a blood count higher than 0455 x 107/L is
associated with a greater risk of needing
prolonged systemic therapy after surgery.®® Tissue
eosinophilia is also associated with greater disease
severity and an elevated risk of recurrence.
Eosinophil levels exceeding 55 and 70 eosinophils
per high-power field (HPF) represent an useful cut-
off for predicting recurrence within 2 years post-
surgery.***” Furthermore, the eosinophilic CRSWNP
endotype respond better to corticosteroids than
non-eosinophilic ones.*#3? The role of serum total
and specific IgE is debated. The EPOS and
European Forum for Research and Education in
Allergy and Airway Diseases (EUFOREA)
guidelines**?¢ recommend the measurement of
total IgE and eosinophils for patient endotyping.
However, a recent study has demonstrated a higher
predictive value for clinical outcomes when using
specific IgEs compared to total IgEs, and the
detection of IgEs in nasal polyps have could be a
potential marker of eosinophilic inflammation, as
they since directly promote eosinophil migration at

Epithelial damage
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the tissue level.*° Furthermore, a recent study
revealed that the anti-IgE biologic agent omalizu-
mab reduces tissue IgE, leading to a decrease in
inflammation, hence tissue IgE could serve as a pre-
dictive marker for the response to omalizumab.*" IL-
5 in CRS is also a prognostic and predictive
biomarker. It has been shown that IL-5 expression
was markedly increased in the sinonasal regions in
patients with eosinophilic chronic rhinosinusitis.*?
From a prognostic perspective, IL-5 was found to
be elevated in patients with CRSWNP who had a
higher risk of recurrence.*® Turner et al investigated
the levels of TH2 cytokines (namely IL-4/5/13) in nasal
secretions and found that elevated IL-5 and IL-13
were not only found in CRS when compared to
healthy controls, they were associated with worse
objective measures of disease severity and greater
rates of revision surgery. 3444

IL-25, IL-33 and TSLP are also epithelial-derived
cytokine that are important in the pathogenesis of
CRSwWNP and asthma, and may be potential rele-
vant biomarkers for CRSWNP.#34¢
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Current studies have shown that eosinophilic
cationic protein (ECP) could serve as a biomarker
for the assessment and monitoring of patients with
eosinophilic CRS. A recent study demonstrated
that ECP levels are associated with an increased
risk of postoperative recurrence in patients with
endotype T2-CRS.*’

Periostin is a protein involved in tissue remod-
eling, produced by epithelial cells in response to
IL-4 and IL-13. Recent works suggest that periostin
could be useful both for its prognostic value in
identifying disease severity and its predictive value
for surgical treatment.** Exhaled oral nitric oxide
(FeENO) is currently used as a marker of asthma
control - with lower levels correlating with better
disease control. Nasal nitric oxide (nNO) has
been shown to be wuseful as a potential
noninvasive prognostic and predictive biomarker
in patients with CRSWNP. nNO is decreased in
patients with nasal polyposis, and studies have
attributed this phenomenon to nasal polyps
resulting in sinus ostial occlusion, preventing NO
within the sinus cavities from being excreted via
the  nasal  cavities into the  external
environment.*®4? Studies have also suggested a
possible role of nNO to be an objective means of
quantifying the severity of CRSwNP non-
invasively. Other biomarkers, such matrix metal-
loproteinases,  P-glycoprotein,  glucocorticoid
receptor, bitter and sweet taste tests, and various
T-cell markers may have a role. Finally, Cope et al
demonstrated specific microbiota classifications
that correlated with patient phenotypes, including
the presence of nasal polyps.*® A higher than
expected proportion of patients with CRSwNP
are colonized with Staphylococcus aureus, and
IgE antibodies to S. aureus enterotoxins are
frequently found in diseased tissue specimens.®’

MADbs IN NASAL POLYPOSIS: CLINICAL
TRIALS

As previously mentioned, asthma is a disease
that is frequently sustained by a type 2 inflamma-
tory cascade, and it represented the study proto-
type in precision medicine for identifying and
characterizing the best treatments. In this model,
the cytokines IL-4, IL-5, IL-13, and the alarmin,
thymic stromal lymphopoietin (TSLP), are essen-
tially involved as well as IgE. Because many forms

of NP also share this same type of inflammation,
some of the biologic drugs currently available for
SA (anti-lgE, anti-IL4Ra, anti-IL5, anti-IL5Ra, and
anti TSLP) were approved also in CRWNP by the
European Medicines Agency (EMA), US Food and
Drug Administration (FDA), and in many other
countries.®?"%? In the case of nasal polyposis, the
experimental data were firstly based on case
reports (off-label use), or small trials, but these
were followed by robust randomized double-
blind placebo control trials, specifically designed
forCRSWNP. A summary of the registration trials is
reported in Table 3.52°%% As apparent, not all trials
evaluated the same primary goal nor used the
same time frame, but the clinical results were
overall comparable.

REAL-WORLD AND POST-HOC ANALYSES

Several declared post-hoc analyses or partial an-
alyses from the regulatory trials, in addition to long
term evaluations and meta-analyses were per-
formed. In these cases, the comparisons were never
done head-to-head, by using the same endpoints,
so that a direct comparison against biologicals was
always indirect. For instance there was no difference
among biologicals, because timeframe, primary
endpoints, and dosages were different. ¢'¢* These
meta-analyses show that the 3 biological agents
approved for the treatment of the CRSwWNP (dupi-
lumab, mepolizumab, and omalizumab) are supe-
rior to placebo about many outcomes and
parameters, as nasal obstruction, loss of smell, NPS,
need for ESS, use of systemic corticosteroids, and
QOL. A very recent network meta-analysis con-
ducted by Wang et al compared a comprehensive
set of 19 studies evaluating the efficacy of 4 distinct
biologics treatments.®* This reticulated meta-
analysis confirmed that: (a) dupilumab, omalizu-
mab, benralizumab, and mepolizumab were supe-
rior to placebo from the nasal polyp score(NPS); (b)
dupilumab was superior to placebo from the SNOT-
22 score; and (c) dupilumab and omalizumab were
superior to placebo from the nasal congestion
severity (NCS). Finally, in terms of cumulative sorting
under the surface of the curve (SUCRA) values,
dupilumab was the best performer in the NPS (0.92),
SNOT-22 score (0.70), and NCS (0.93).

Even more important remain the follow-up
studies, where the placebo groups switched to
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AUTHOR (ref)
Gevaert 23

Gevaert *4

Gevaert °

Bachert 3¢

Bachert 37

Gevaert %2

Bachert 37

Bachert #°

Bachert 4°

Laidlaw #"
(asthma £ NP)

Lipworth &3

DRUG
Omalizumab

Omalizumab
Mepolizumab
Mepolizumab

Mepolizumab

Reslizumab

Dupilumab

Dupilumab

Dupilumab

Tezepelumab

Tezepelumab

DOSE
150-375 mg/mth

76-500 mg every
2-4 wks

750 mg i,v,
2 inj 28 days apart

750 mg i.v. every 4 wks

100 mg s.g./month
1-3 mg/kg i,v

600 mg load
+ 300 mg/wk

300 mg s.g.
every 2 wks

300 mg s,q, every
2 wks

then 300 mg s.q.
every 4 wks

210 mg/4wks

210 mg/4 wks

DURAT
16 wks
24 wks

8 wks

25 wks

52wks
12 wks

16 wks

24 wks

52 wks

56 wks

52 wks

ACT/PLA
16/8
134/132

20/10

54/51

206/201
16/8

30/30

143/133

150-153/153

525/526

203/205

MAIN RESULTS
| in total NPS and Lund-Mackay CT score
1 in NPS, SNOT-22 score

1l in NPS

| in surgery need
1 in NPS

l in NPS

Treatment with 1 mg/kg improved NPS

up to 12 weeks in 5 of 8 subjects. In the 3 mg/kg
treatment group 4 of 8 pts had a better NPS nasal
up to 4 weeks after treatment; however, there
was a deterioration of NPS in 4 pts

12 weeks after receiving reslizumab.

1 in NPS

| Lund-Mackay CT S

| SinoNasal Outcome Test
1 in UPSIT

| in total NPS and Lund-Mackay CT score

| in total NPS and Lund-Mackay CT score

| SNOT-22

1 in NPS

| Lund-Mackay CT S

l SNOT-22

| Nasal-congestion- Score

| loss-smell-score

} in UPSIT

Significant reduction in OCS use in teze group.

Table 3. Main registration trials for MAbs in NP (| Significant improvement)
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active treatment, or when discontinuation of the
active was attempted.®®79 All these studies (open
label follow-up or real-life observations confirmed
the long-term efficacy of MAbs, but did not answer
the question on when to discontinue the treat-
ment. Certainly those studies demonstrated that
the biological treatments could reduce signifi-
cantly the intake of OCS.

THE NEED FOR AN INTERDISCIPLINARY
NETWORK

It is now well clear that Type 2 inflammation is
shared by various diseases such as severe

BASELINE

Nasal endoscopy with NASAL X
POLYP SCORE

Facial CT with Lund MacKay X
SCORE end ACCESS SCORE

Number/type of previous surgery X
Olphactometry 16 & VAS X
SNOT 22 X

X

Nasal steroids in the last year
(and ongoing treatment)

Systemic steroid in the last year X
(and ongoing treatment)

Evaluation of possible adverse X
events from systemic steroids

Asthma Control Test (ACT) X

Spirometry and pulmonologic
evaluation (if asthma symptoms)

Allergy evaluation (Skin Prick X
Test, specific IgE)

Peripheraleosinophilia X
Total IgE X

Blood cortisol (if > 2 courses
systemic steroid in the last year or
continous)

Adverseevents monitoring

Fraction Exhaled Nitric Oxide X
(FeNO). On decision

Nasal cytology. On decision X

asthma, CRSWNP, eosinophilic granulomatosis with
poliangytis, eosinophilic esophagitis, eosinophilic
pneumonia and hypereosinophilic syndrome.
Therefore, more and more strict interdisciplinary
cooperation is needed, to share the different diag-
nostic approaches and therapeutic strategies.””

We report herein, as an example, what we ob-
tained from the Ligurian Healthcare Agency
(ALISA), to establish an order in the prescription of
biologicals for CRSwWNP, and this was the first
accepted initiative in Italy,”? (Table 4). We hope
that initiative could be expanded, in order to get
an optimal cooperation between the specialists

1st admin. 1 MO 3 MO 6 MO 12 MO

X X X X

X

X X X

X X X

X X X X

X

X X X X X
X X X X

X

X X X X X
X

X

Table 4. [ref. 72] "Evaluation flow-chart for the prescription of biologicals for CRSwWNP (ALISA ligurian deliberation 160)"
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A EPOS/EUFOREA 2023 criteria

~)

\¥/
EUFOREA

Indication for biological treatment in CRSWNP

Presence of bilateral polyps in patient who had ESS**

THREE criteria are required

Criteria Cut-off points
Tissue eos =10/hpf,
Evidence of type 2 inflammation Bl e 50
OR
total IgE 2100
Need for systemic corticosteroids or = mrz:s peryr
contraindication to systemic steroids  |ong term (> 3 months) low dose
steroids
Significantly impaired quality of life SNOT-22 240

Anosmic on smell test

ificant |
Stnificantfoss of smet (score depending on test)

In case of asthma: regular need for

Diaghosts of comorbid aahima inhaled corticosteroids

Fig. 2 "Actual proposals for prescription (A) and discontinuation (B)
of biologicals in CRSWNP” from Fokkens WJ et al.?®

11

who have to manage SA, CRSWNP and other T2
diseases.

PROPOSALS, AND WHAT REMAINS TO BE
DEFINED

So far, common sense proposals still remain for
the prescription of MAbs in CRSWNP as summarized
in Fig. 2 A-B, as suggested previously in the
EUFOREA documents.?*73 The recent Spanish
Consensus on the Management of Chronic
Rhinosinusitis With Nasal Polyps (POLIposis NAsal/
POLINA 2.0) is also very interesting and offers
many insights and gives important clinical and
therapeutic directions.”* This consensus aim to
translate current knowledge into an easy-to-read
practical guide and emphasize those aspects
requiring further discussion or with unmet needs
owing to the lack of appropriate scientific evidence.
An evidence-based systematic review with recom-
mendations was followed using: a standard quality
assessment approach (Scottish Intercollegiate
Guidelines Network [SIGN] and National Institute
for Health and Care Excellence [NICE]), the

B Defining response to biological treatment in CRSWNP

Evaluation of 5 criteria

Reduced nasal polyp size

Reduced need for systemic oral corticosteroids

Improved quality of life
Improved sense of smell

Reduced impact of comorbidities

Good - Excellent response
4-5 criteria
Poor - Moderate response
1 -3 criteria
No response
0O criteria

Evaluate treatment response after 6 months

Discontinue treatment
if no response to
any of the criteria

Evaluate treatment response after 1 year

Fig. 2 Continued
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Appraisal of Guidelines for Research and Evaluation
(AGREE 1l), and Recommendation Excellence
(AGREE REX) instruments. The POLINA consensus
should therefore be regarded as a document of
high quality providing new definitions of control,
therapeutic management (including surgery and
evaluation of severity), indications for use of bi-
ologics, and response. Finally, this guideline fo-
cuses on unmet research needs in CRSwNP.
Following the international consensus guidelines,
the POLINA guideline proposes modified criteria
for the indication of biologics in severe CRSwWNP
and for the assessment of response to biologics at
both 6 and 12 months (Fig. 3a and b).

Indeed, the introduction of biologicals as a
pharmacological treatment for a disease that has
been for long time essentially surgical (or OCS
treated), poses many questions, which be solved
by both clinical trials and real-world observations:

e Which is the optimal biological for patients with
CRSWNP or for patients with CRSwWNP and
comorbidities (as severe asthma) ?

Biological first or ESS first?

How long to use a biological, if it works?

e When to switch from a biological to another?
e How to define a complete remission?

e Who is a super-responder or a poor responder?

Finally, from an economic standpoint, 1 certainly
relevant aspect that needs to be carefully evalu-
ated and considered is the cost-effectiveness of
therapy with biologic agents compared with other
therapeutic approaches, particularly with the sur-
gical approach. As appropriately pointed out by
van der Lans et al, to evaluate the position of such
expensive treatments for CRS, they should be
weighed against the possible gain or savings they
would bring.”® Indeed, according to its high
prevalence, chronicity, frequent exacerbations,
and high QoL impact, the socioeconomic cost of
CRS is high. In particular, although the CRS direct
costs are great, the indirect costs are actually
much greater.”®”” Most socioeconomic cost data
are from the United States, but very similar
results have been founded in Europe and
Canada.”®7? Furthermore, patients with CRSWNP
demonstrate greater health care resource

(@)

POLINA criteria for the use of biologics

Chronic rhinosinusitis with severe bilateral nasal polyps?

in a patient who had previous endoscopic sinus surgery®

+ One additional criteria
is required

Additional criteria Values

Bood eosinophilia >300 cells/pL,
and/or tissue eosinophilia 300
cells/uL and/or total blood IgE
>100 IU/mL

VAS >7 cm or severe hyposmia/
anosmia (smell test)

Type 2 inflammation

Loss of smell

Need for oral corticosteroids
or contraindication to
systemic corticosteroids

>2 courses/last year

Continuous treatment with
inhaled corticosteroids

Asthma and/or N-ERD
comorbidities

(b)
Evaluation of biological treatment at 6 and 12 mo

®

Controlled Partially controlled uncontrolled
CRSWNP: CRSWNP? CRSWNP?
Control Control not e
accepted accepted by | RSN
by patient patient Evaluate revision
J ESS® or change to

another biologic
agreed by physician
and patient

Revision ESS®
and/or

Continuous
biologic

Fig. 3 "POLINA Consensus criteria for the use of biologics (A)
(Legenda: VAS: visual analog scale; SNOT-22: Sino-Nasal
Outcome Test-22; HPF: high-power field; N-ERD: NSAID-
exacerbated anti-inflammatory drugs. (a) VAS >7 c¢cm and/or
SNOT-22 > 50; (b) Opening of affected paranasal sinuses >6
months; (c) Short courses from 5 days at a dose of 0.5-1 mg/kg/d)
and for the evaluation of biological treatment at 6 and 12 months
(B) (Legenda: (a) See POLINA control criteria; (b) Endoscopic sinus
surgery with opening of affected paranasal sinuses; (c) Oral
corticc;iteroids for 5 days at a dose of 0.5-1 mg/kg/d)". from Alobid
[ et al.

Short OCS
courses*

utilization and costs compared to those with
CRSsNP.2% Sound data on the cost-effectiveness
of biological agents in CRS remain missing. In
this context, there is a lack of head-to-head studies
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comparing different biologics and between bi-
ologics and ESS. Theoretically in comorbid pa-
tients with CRSwWNP and severe asthma, the
systemic therapeutic impact of biologics could be
greater than EES alone.

Since allergists, ENT specialists, pulmonologists,
pediatricians and immunologists participated in
the redaction of this article, all of them would
search responses to these unsolved questions, by
means of a factive cooperation®' 2 in linking the
different diseases witch may share a same
background (severe asthma, CRSwNP, eosinophil
esophagitis, eosinophilic pneumonia, atopic
dermatitis, and others). The present document is
intended to encourage such a similar approach.
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