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HIGHLIGHTS
This is the 2024 updated Brazilian Guideline for Biologicals in CRSWNP.
Our understanding of Biologics has increased.
A comprehensive score system for the indication of biologics is proposed.
The higher the score, the stronger the indication for biologics.
This will help ENT physicians in selecting the appropriated patients.
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Abstract:

Introduction: Biologics targeting type 2 inflammation have revolutionized the way we treat
patients with Chronic Rhinosinusitis with Nasal Polyps (CRSWNP). Particularly in severe and
difficult-to-control cases, these drugs have provided a new reality for these patients, allowing
for the effective and safe treatment of extensive diseases that were not completely managed
with the typical strategy of surgery and topical medications.

Objectives: The experience achieved with the approval of these medications by ANVISA for use
in CRSWNP and the knowledge obtained regarding outcomes, adverse effects, and the ideal
patient profile prompted the update of the previously published guideline, with a detailed
review of the most recent scientific literature, the personal experiences of experts, and the
adaptation to the reality of the Brazilian healthcare system, both public and private.

Results: We proposed a new eligibility criterion for biologics in patients with CRSWNP based
on four pillars of indication: the impact of the disease on the patient’s life, whether in the
presence of specific symptoms or in overall quality of life; the extent of sinonasal disease; the
presence of type 2 comorbidities, considering other associated diseases that may also benefit
from anti-T2 biologics, and the presence of biomarkers to define type 2 inflammation, especially
those associated with worse disease prognoses.

Conclusions: This innovative and pioneering method has two major advantages. First, it ensures
a comprehensive evaluation of patients; second, it is flexible, as advancements in our under-
standing of the disease and changes in cost-effectiveness can be addressed by simply adjusting
the required score for indication, without the need to modify the entire evaluation scheme.
© 2024 Associacdo Brasileira de Otorrinolaringologia e Cirurgia Cérvico-Facial. Published by
Elsevier Espana, S.L.U. This is an open access article under the CC BY license (http://

creativecommons.org/licenses/by/4.0/).

Introduction

Biologics targeting type 2 inflammation have changed the
way we treat patients with CRSWNP. In severe and difficult-
to-control cases, these medications have introduced a new
paradigm, allowing for the effective and safe treatment of
extensive diseases that were previously not fully managed
with the conventional approach of surgery and topical med-
ications. However, due to the high costs associated with
these biologics, their indication requires careful and thor-
ough consideration, so as not to overly burden an already
overloaded system, while at the same time ensuring that
these treatments are indicated for those who genuinely need
them.

The experience gained following the approval of these
drugs by ANVISA for use in CRSWNP, the insights acquired
regarding outcomes and adverse effects, and the ideal
patient profile motivated the update of the previously pub-
lished guideline. This update entailed a comprehensive
review of the latest scientific literature, the personal expe-
riences of experts, and alignhment with the reality of the
Brazilian healthcare system, both public and private.

Type 2 inflammation in CRSWNP

Formerly known as type 2 helper T-cell inflammation, type
2 inflammation received its name because it is orchestrated
by inflammatory mediators produced by type 2 helper T
cells (Th2), including cytokines IL-4, IL-5, IL-9, and IL-13,
with eosinophils as the main cellular marker, in addition to
elevated levels of local or circulating IgE. Further research
revealed that other non-Th2 cells, such as type 2 Innate

Lymphoid Cells (ILC2), are also responsible for producing
these cytokines. This led to the simplification of the term
to ‘“‘type 2’’ inflammation. ILC2 act as early effectors of
type 2 inflammation by releasing IL-5, IL-9, and IL-13 before
the allergic response, as their activation is independent of
IgE production and its binding to the antigen.'

When a mucosal barrier is damaged, a self-limiting
immune response is generated, which can be type 1 in cases
of viruses, type 2 for parasites, and type 3 for bacteria and
fungi. In type 1 response, one of the main cytokines is INF-v.
In type 2, interleukins IL-4, IL-5, and IL-13 play a crucial role,
while type 3 involves IL-17 and IL-22.% Each immune response
follows a fast pathway through innate lymphoid cells (ILC-1,
2, or 3) and a slow pathway generated by helper T lympho-
cytes (Th1, TH2, Th17).% In CRS, these responses, whether
type 1, 2, or 3, or their combinations, become chronic.?

Type 2 response encompasses both innate and adaptive
immune responses, aiming to provide protection in mucosal
barriers, especially in the defense against parasites and
response to allergens.>~> Various stimuli can trigger type
2 response, such as the presence of helminths, allergens,
bacterial infections, and viruses. This response is characte-
rized by the presence of Th2 lymphocytes, B lymphocytes,
IgE-producing plasma cells, eosinophils, basophils, and mast
cells, and is associated with various cytokines, including
IL-4, IL-5, IL-9, and IL-13. Some cytokines produced and
released by the epithelium, such as Thymic Stromal Lym-
phopoietin (TSLP), IL-25, and IL-33, can initiate or amplify
type 2 responses.?

In allergic processes, dendritic cells capture antigens
in the mucosa and present them to T lymphocytes, lead-
ing to their differentiation into Th2 lymphocytes. These
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Figure 1
immunobiologicals (or monoclonal antibodies).

Th2 lymphocytes, in turn, produce and secrete IL-4 and
IL-13, prompting naive B lymphocytes to differentiate into
specific IgE-producing plasma cells (Fig. 1). Circulating
IgE then binds to high-affinity receptors present on mast
cells and basophils, and, upon subsequent contact with
the same antigen, these cells are activated, releasing
histamine, prostaglandins, and various pro-inflammatory
cytokines (IL-4, IL-5, and IL-13). These mediators induce
mucus production, hyperplasia of goblet cells, and thicken-
ing of the basal membrane, as well as create a reverberating
cycle, attracting circulating eosinophils to the peripheral
organ (Fig. 1).>*

Effects of type 2 interleukins in CRS

Interleukin-5 (IL-5) is a pro-eosinophilic cytokine that regu-
lates the differentiation and maturation of these cells in the
bone marrow. It also induces activation and enhances tissue
survival, thereby reducing the degree of apoptosis.*®7’

The effects of IL-4 encompass the differentiation of T
lymphocytes into Th2, the induction of B lymphocytes for IgE
production, chemotaxis for eosinophils, and recruitment and
activation of mast cells and basophils.>®7 IL-13 is chemo-
tactic for eosinophils, induces B lymphocytes to produce
IgE, and activates mast cells and basophils. Additionally, it
induces mucus secretion, hyperplasia of goblet cells, and
collagen production.>®” IL-33 is also a mediator of type
2 inflammation. It binds to surface receptors on Th2 lym-
phocytes, ILC2, basophils, eosinophils, mast cells, dendritic
cells, among others, activating inflammation in the airways.
Direct exposure of the airway epithelium to S. aureus, for
example, increases the expression of IL-33 and TSLP, which
induce the production of cytokines such as IL-5 and IL-13,

Schematic diagram of type 2 response in the sinonasal mucosa, and the potential local action of therapies involving

playing an important role in the onset and/or maintenance
of type 2 inflammation in CRSWNP.27

CRS with type 2 inflammation

In CRS, some phenotypes are characterized by type 2
responses,”* such as Eosinophilic Chronic Rhinosinusitis
with Nasal Polyps (CRSwNPe), Allergic Fungal Rhinosinusitis
(AFRS), Atopic Disease of the Central Compartment (ADCC),
Eosinophilic Granulomatosis with Polyangiitis (EGPA), and
Granulomatosis with Polyangiitis (GPA).

Eosinophilic chronic rhinosinusitis with nasal
polyps: CRSwWNPe

This disease primarily affects individuals in the older age
group, typically between 30 and 50 years old, and may
manifest with acute exacerbations, loss of smell, late-onset
asthma, and exhibits a favorable response to oral and topical
corticosteroids.

An important subtype, associated with a more reserved
prognosis, is AERD, whose diagnostic characteristics include
the presence of nasal polyps, asthma, and intolerance to
aspirin or Non-Steroidal Anti-Inflammatory Drugs (NSAIDs).
The diagnosis of AERD can be established clinically when
such findings are evident. However, in some cases, tests such
as oral provocation with aspirin or spirometry may be nec-
essary to confirm intolerance to aspirin or NSAIDs and the
presence of asthma, respectively.® The primary symptoms
include nasal obstruction, rhinorrhea, and severe asthma
following the ingestion of NSAIDs. Gastrointestinal symp-
toms and urticaria may be observed in up to 30% of patients.
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Generally, the disease manifests after the age of 35, being
more frequent in women without a history of atopy.®-'°

Among the phenotypes of CRSWNP associated with type
2 inflammatory response, two of them have a stronger asso-
ciation with IgE-mediated allergy: AFRS and ADCC.

Allergic fungal rhinosinusitis (AFRS)

RSFA typically affects immunocompetent adolescent or
young adult patients who exhibit a strong atopic compo-
nent. Although there is still no consensus on its diagnosis,
the most accepted criteria are the 5 elements established by
Bent and Kuhn'': (1) Presence of chronic rhinosinusitis with
nasal polyps; (2) IgE-mediated hypersensitivity to fungi; (3)
Eosinophilic mucin (often with intense eosinophilic degran-
ulation and the formation of Charcot-Leyden crystals); (4)
Presence of non-invasive fungal structures, and (5) Radio-
logical findings characteristic of fungal presence, such as
compact hyperdensities in the paranasal sinuses (combina-
tion of various metals concentrated by fungi).? The disease
can be treated with multiple courses of oral and topical
corticosteroids, antibiotics, and surgery.

Atopic disease of the central compartment
(ADCC)

Although atopy is not universally associated with CRS, in
some forms, there is a clear association between the two.
In these cases, recently described as ADCC,® CRS typically
manifests as of the age of 18 alongside other allergic mani-
festations, such as allergic rhinitis, dermatitis, and asthma,
which are usually present since childhood. These patients
generally do not exhibit olfactory alterations. Upon endo-
scopic examination, the presence of polypoid changes in
the middle and upper turbinate’s and the posterior superior
septum is noteworthy, while the mucosa of the paranasal
sinuses appears normal or with few alterations on computed
tomography.® In ADCC, there is usually a good response to
treatments involving topical and oral corticosteroids.

Two forms of CRS secondary to autoimmune processes
have been increasingly explored regarding the use of bio-
logics: Eosinophilic Granulomatosis with Polyangiitis (EGPA)
and Granulomatosis with Polyangiitis (GPA), both of which
still have undetermined etiologies.

Eosinophilic granulomatosis with polyangiitis
(EGPA)

EGPA, otherwise known as Churg-Strauss syndrome, is a
small vessel vasculitis that differs from other vasculitides
by the presence of severe asthma and extremely elevated
eosinophils (systemic and local) in adults. The sinonasal
manifestation usually occurs in the early stages of the dis-
ease (prodromic or eosinophilic), and is clinically manifested
as allergic rhinitis, recurrent rhinosinusitis, or CRSWNP. Lab-
oratory findings are nonspecific and include eosinophilia
above 10% or more than 1000 cells/uL, elevated inflamma-
tory activity markers (erythrocyte sedimentation rate and
C-reactive protein), and increased serum IgE, Rheumatoid
Factor (RF), and Antinuclear factor (ANF). It is associated

with renal and neuropathic changes, with biopsy reveal-
ing vasculitis. Although it is an autoimmune disease, only
30%-40% of patients have a positive p-ANCA.?3

According to the update of the American College of
Rheumatology'? for the classification of EGPA, two criteria
have been established: (1) Clinical: Obstructive pulmonary
disease +3, presence of nasal polyps +3, and mononeu-
ritis multiplex +1; (2) Laboratory and histopathological:
eosinophilia> 1 x 10°/L: +5, biopsy demonstrating extravas-
cular inflammation with predominance of eosinophils: +2,
C-ANCA or anti-PR3: —3, hematuria: —1. The diagnosis of
EGPA is confirmed when the final score is >6.

Granulomatosis with polyangiitis (GPA)

Granulomatosis with Polyangiitis (GPA), formerly known
as Wegener’s granulomatosis, is defined as a chronic
autoimmune inflammatory disease of unknown etiology
characterized by necrotizing granulomatous lesions and sys-
temic vasculitis of small and medium-sized vessels and is
strongly associated with Anti-Neutrophil Cytoplasmic Anti-
bodies (ANCA).?

Several in vitro and in vivo studies have indicated that
ANCA induces systemic vasculitis by binding to and activat-
ing neutrophils, leading to the release of oxygen radicals,
lytic enzymes, and inflammatory cytokines. ANCA can also
induce the formation of immune complexes and directly
adhere to endothelial cells, causing vasculitis.'* Although c-
ANCA (anti-proteinase-3) is highly specific for GPA, the initial
trigger may be an infection or other environmental factors,
possibly combined with genetic susceptibility. '

GPA is defined when 2 out of the 4 diagnostic crite-
ria established by the American College of Rheumatology
are met'*: (1) Abnormalities in routine urine examination
(presence of hematuria or more than 4 red blood cells per
high-power field); (2) Alterations in chest X-Rays (nodules,
cavities, inflammatory infiltrates); (3) Oral ulcers or nasal
discharge, and (4) Biopsy indicating granulomatous inflam-
mation. Currently, some monoclonal antibodies are being
used in the treatment of GPA, which will be discussed fur-
ther.

Biologicals

Several biological products are being studied for use in res-
piratory diseases, such as anti-IgE (omalizumab), anti-IL-5
(mepolizumab, reslizumab, benralizumab), anti-IL-4, and
anti-IL-13 (dupilumab), among others.

Omalizumab (Anti-IgE)

Omalizumab is a monoclonal anti-IgE antibody that was
approved by the FDA in 2003 for the treatment of
moderate-persistent uncontrolled allergic asthma with
inhaled corticosteroids, being the first biologic used for
type 2 inflammatory diseases.'>">~"7 Studies have shown
improvements in asthma control, a reduction in the number
of exacerbations, and a decreased need for oral cor-
ticosteroids and rescue medications.” In January 2021,
the Brazilian National Health Surveillance Agency (ANVISA)
approved omalizumab for use in Chronic Rhinosinusitis with
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Nasal Polyps (CRSWNP) as a complementary treatment to
intranasal corticosteroids in adult patients above 18 years
old.

Mechanism of action

Omalizumab is a monoclonal anti-IgE antibody that recog-
nizes and binds to the high-affinity Fc receptor of IgE in
a variety of inflammatory cells in the blood and intersti-
tial fluid, blocking the IgE-mediated inflammatory cascade
and significantly reducing serum concentrations of free IgE
in a dose-dependent manner.'®'®' Omalizumab also has a
secondary effect, resulting in the downregulation of the Fc
receptor on basophils, mast cells, and dendritic cells, lead-
ing to a reduction in the release of inflammatory mediators,
in addition to reducing serum free IgE."'®2°

By selectively binding to circulating IgE, omalizumab
prevents the binding of IgE to mast cells and other effec-
tor cells. Without IgE bound to the surface, these cells
are unable to recognize allergens, thus preventing cellular
activation by antigens and, consequently, subsequent aller-
gic/asthmatic symptoms. The reduction in the density of
the IgE receptor on effector cells results in a significant
improvement in airway inflammation parameters.'’

After subcutaneous administration, omalizumab is slowly
absorbed, reaching peak serum concentrations after 7-8
days, on average, with a terminal half-life of 26 days.?"??

Review of the use in other respiratory diseases

In adults and adolescents (>12 years old) with moderate-
to-severe allergic asthma, the subcutaneous administration
of omalizumab as adjuvant therapy with inhaled corti-
costeroids improved the number of asthma exacerbations,
the use of rescue medication, the asthma symptom score,
and Quality of Life (QOL) compared to the placebo group
during 28- and 32-week double-blind trials. Additionally,
the concomitant use of inhaled corticosteroids significantly
decreased in patients receiving omalizumab. Overall, the
results obtained in the extension studies demonstrated that
the beneficial effects of omalizumab were maintained over
a total period of 52-weeks.'”

One approach described in the literature for patients
with Aspirin-Exacerbated Respiratory Disease (AERD) is the
use of omalizumab, in addition to the patient’s usual medi-
cations. The mechanism behind this involves the suppression
of PGD2 production and the overproduction of CysLT, rather
than the attenuation of eosinophilic inflammation. Oma-
lizumab suppresses mast cell activation in patients with
refractory urticaria and is also considered effective as a
mast cell stabilizer for AERD patients.'®?* Two case reports
showed clinical improvements and loss of aspirin sensitivity
in patients with AERD and severe asthma after treatment
with omalizumab.?%

Review of the use in CRS (efficacy)

Given the high concentrations of IgE in the mucosa of nasal
polyp tissue and its relevance to the severity of the dis-
ease and comorbidities, strategies to antagonize IgE may be
relevant in patients with CRSWNP.2¢

In a randomized, double-blind, placebo-controlled Phase
Il trial conducted by Gevaert et al. (2013)% in patients with
CRSWNP and associated asthma, patients were selected to
receive 4-8 subcutaneous doses of omalizumab (n=16) or
placebo (n=8) for 16-weeks.?” A significant reduction was
observed in the nasal polyp score (a measurement scale that
assesses the size, location, and degree of obstruction of the
polyp) and the Lund-MacKay tomographic score (quantita-
tive measurement of inflammation by computed tomography
of the paranasal sinuses) of the omalizumab group compared
to the placebo group. In addition, omalizumab had a signifi-
cantly greater beneficial effect on upper airway symptoms,
including nasal congestion, anterior rhinorrhea, and loss of
smell, as well as lower airway symptoms, such as wheez-
ing and dyspnea. It is important to note that omalizumab
was also associated with improved quality of life scores in
patients with CRSWNP and asthma.’®'®?” In another ran-
domized, double-blind, placebo-controlled clinical trial in
refractory CRSWNP, by Pinto et al. (2010), the patients were
randomized to receive either omalizumab or placebo for
6-months.?® Omalizumab treatment was associated with a
significant improvement in quality of life (SNOT-20) at vari-
ous time intervals, including 3, 5, and 6 months of follow-up
compared to baseline; in contrast, no significant changes
were observed in the control group.'®28

Rivero and Liang (2017),% in a systematic review evaluat-
ing studies on anti-IgE therapy, did not report a statistically
significant reduction in the nasal polyp score compared
to the placebo group, although there was a tendency of
improvement.?’ The post-hoc analysis of studies where
patients had concomitant severe asthma as a formal inclu-
sion criterion showed a statistically significant reduction in
the nasal polyp score. The authors concluded that anti-IgE
therapy reduces the nasal polyp score in patients with asso-
ciated severe asthma.?

In the systematic review carried out by Tsetsos et al.
(2018),* the authors compared the results of the random-
ized clinical trials conducted by Gevaert et al. (2013)?” and
by Pinto et al. (2010),% which investigated the efficacy of
omalizumab as an alternative therapeutic option in patients
with CRSWNP and associated asthma.*° Clinical improve-
ment was measured in both trials through the total nasal
polyp score, pre- versus post-treatment sinus opacification
on computed tomography of the paranasal sinuses, qual-
ity of life measures, and peak nasal inspiratory flow, nasal
inspiratory flow, and olfaction (UPSIT).'®3° The clinical trial
conducted by Pinto et al. (2010)?® did not show statistically
significant changes in any of the mentioned categories. The
trial carried out by Gevaert et al. (2013),” on the other
hand, exhibited significant improvements in all measure-
ments except for nasal inspiratory flow and olfaction.'®3°
It is noteworthy that the study by Gevaert et al. (2013)”
had some potential limitations, including a limited num-
ber of participants (n=24) and higher baseline eosinophilic
inflammation in individuals treated with placebo, despite
the randomization. '3 The placebo group of the study also
had a 50% dropout rate. The trial conducted by Pinto et al.
(2010)?8 also presented limitations regarding the number of
enrolled participants, emphasizing the need for a trial with
a larger number of individuals.'®3° Two other systematic
reviews also pointed out the need for additional evalua-
tion of the efficacy of anti-IgE therapy in these patients.>" %2
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In addition to establishing clinical benefit, other obsta-
cles need to be overcome for omalizumab to be officially
incorporated into the effective therapy of CRSwWNP. Cost-
effectiveness was not evaluated in any of the mentioned
studies, despite being a crucial factor in managing this
disease.® Gevaert et al. (2020) published the results of the
Phase Il POLYP 1 and 2 trials.** The authors demonstrated
that patients treated with omalizumab achieved statisti-
cally significant improvements in the mean nasal polyp score
(POLYP 1: —1.08 vs. 0.06; p<0.0001, POLYP 2: —0.90 vs.
—0.31; p= 0.014) and in the daily nasal congestion score
(NCS - POLYP 1: —0.89 vs. —0.35; p= 0.0004, POLYP 2:
—0.70vs. —0.20; p= 0.0017) compared to the placebo group
on week 24. All patients received intranasal corticosteroids
(mometasone) as baseline therapy. In both trials, patients
treated with omalizumab showed significant improvements
in the Nasal Polyp Score (NPS) and in the Nasal Conges-
tion Score (NCS) since the first assessment on the fourth
week when compared to the placebo. Improvements were
observed in the assessment of health-related quality of
life (SinoNasal Outcome Test-22 - SNOT-22), the University
of Pennsylvania Smell Identification Test (UPSIT), the Total
Nasal Symptom Score (TNSS), and sense of smell. Addition-
ally, decreased posterior and anterior rhinorrhea were also
observed. According to the authors, omalizumab was gen-
erally well-tolerated, and its safety profile was consistent
with previous studies. >

In 2022, Gevaert et al. conducted an open study to eval-
uate the continuity of efficacy, safety, and durability of
the response to omalizumab in adults with CRSWNP who
completed the POLYP 1 or 2 trials.>* After 24 weeks of
omalizumab or placebo in POLYP 1 and 2, the patients
(n=249) received open-regimen omalizumab in conjunction
with nasal corticosteroid spray (mometasone) for 28-weeks
and were subsequently followed up for 24-weeks after
omalizumab discontinuation. Patients who continued with
omalizumab experienced additional improvements in pri-
mary and secondary outcomes over 52-weeks. Those who
switched from placebo to omalizumab showed favorable
responses in primary outcomes up to week-52, which were
similar to POLYP 1 and 2 on week-24. After discontinuation of
omalizumab, the patients’ scores gradually worsened over
the 24-week follow-up period but remained better than pre-
treatment levels for both groups. The authors concluded
that the efficacy and safety profile observed in this study
endorsed the prolonged treatment with omalizumab for up
to 1-year for patients with CRSWNP with an inadequate
response to nasal corticosteroids.**

Damask et al. (2022) assessed the efficacy of omalizumab
therapy versus placebo in patients with CRSWNP from the
replicated POLYP 1 and POLYP 2 trials, who were grouped
by inherent patient characteristics to determine therapy
response.>> Pre-specified subgroups from POLYP 1 and POLYP
2 were examined, and included blood eosinophil count at
the beginning of the study (<300 or >300cells/plL), prior
sinus surgery (yes or no), asthma status (yes or no), and
aspirin sensitivity status (yes or no). The subgroups were
analyzed regarding the subgroup-specific adjusted mean dif-
ference (95% Confidence Interval/Omalizumab-placebo) in
the change from baseline on week-24 in the Nasal Conges-
tion Score (NCS), the Nasal Polyp Score (NPS), the SNOT-22
results, the Total Nasal Symptom Score (TNSS), and the Uni-

versity of Pennsylvania Smell Identification Test (UPSIT). This
subgroup-specific adjusted mean difference in the change
from baseline in NCS, NPS, SNOT-22, TNSS, and UPSIT on
week-24 consistently favored omalizumab treatment over
placebo in patients with blood eosinophil counts <300 and
>300 cells/pL, with or without prior sinus surgery, asthma,
and aspirin sensitivity. The authors concluded that the
data obtained in the study suggest broad efficacy of oma-
lizumab treatment in patients with CRSwWNP regardless of
underlying patient factors, including those with elevated
levels of eosinophils and who underwent previous surgery,
which are more associated with high recurrence. In light
of these results, the authors suggest that the improve-
ments across all population subgroups may be explained
by a shared underlying pathophysiological process of IgE-
mediated inflammation.*®

A retrospective non-randomized real-life interventional
study was conducted by Maza-Solano et al. (2023),
from July 2016 to November 2020, evaluating patients
with CRSWNP and allergic asthma.** The study partici-
pants were divided into four subgroups based on surgical
intervention and/or treatment administered. In Group 1
(Omalizumab + endoscopic sinus surgery), the patients had
a history of previous endoscopic sinus surgery and were also
treated with omalizumab; in Group 2 (Omalizumab), the
patients were treated with omalizumab without a previous
history of endoscopic sinus surgery; in Group 3 (endoscopic
sinus surgery), the patients underwent endoscopic sinus
surgery but were not treated with omalizumab; and in Group
4 (control), the patients did not undergo surgery, nor did
they receive omalizumab. The authors demonstrated that
complementary therapy with omalizumab in patients with
prior endoscopic sinus surgery provided greater improve-
ment than the two therapies separately, both in quality of
life (SNOT-22) and in the endoscopic results (nasal polyp
score and modified bilateral Lund-Kennedy score), as early
as the 16th week of treatment; this improvement continued
to be observed over a 2-year follow-up period. The effects
of both approaches may complement each other and lead
to better control of the underlying inflammatory disease,
with a decrease in mucous secretion, edema, and long-term
polyp recurrence.*® The often-proposed differentiation of
patients with nasal polyps into non-allergic individuals with
elevated blood eosinophils for choosing anti-IL-5 therapy,
and allergic patients for anti-IgE treatment, is not supported
by evidence. Omalizumab worked at least as well in non-
allergic individuals compared to allergic individuals. While
omalizumab is known to decrease free IgE antibodies, it is
still unclear which biomarker is crucial for the clinical effect
in nasal polyps. No currently used biomarker, such as blood
eosinophils or total serum IgE, has shown to assist in the
selection or prediction of responses to immunobiologicals.*”
In the study by Gevaert et al. (2013) on patients with
CRSWNP and associated asthma, omalizumab significantly
decreased total nasal polyp scores and sinus opacification
and improved nasal symptoms, including olfaction, in both
allergic and non-allergic individuals.?” Additionally, omal-
izumab significantly improved asthma symptoms and quality
of life, irrespective of the presence of allergy.®® Recent
observations demonstrating efficacy in patients with non-
allergic asthma support these findings.>®
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The effect of anti-IgE biologic therapy has also been
explored in subsets of patients with Eosinophilic Granu-
lomatosis with Polyangiitis (EGPA).'"® Observational reports
have shown that patients with EGPA benefit from omal-
izumab therapy in the context of asthma and associated
sinus disease. The mechanism of omalizumab does not
target the underlying vasculitis, thus contributing to the
pathophysiology of EGPA. However, it is believed that the
secondary effect of omalizumab, which leads to the indirect
apoptosis of eosinophils, helps improve clinical symptoms
in patients with specific clinical manifestations. A retro-
spective review of 17 patients with refractory or relapsing
asthma and EGPA treated with omalizumab evidenced a
reduction in prednisone dosage to less than 7.5mg/day
but did not demonstrate a decrease in average eosinophil
levels.®

Omalizumab has been shown to be clinically beneficial
in patients with moderate-to-severe asthma and associated
AFRS.“° Mostafa et al. (2020) compared a single postoper-
ative injection of omalizumab with twice-daily intranasal
corticosteroid spray for 6-months in patients diagnosed with
AFRS, and the patients were evaluated at 4-week inter-
vals for 6-months. Twenty patients were included in the
study and randomly divided into two groups: 10 patients
who received a single subcutaneous injection of omalizumab
(150 mg) 2-weeks after surgery; 10 patients who received
nasal spray containing budesonide or mometasone furoate
(100 pg) twice daily for 6-months, starting 2-weeks post-
operatively. Both treatments were effective at the end of
the 24-week follow-up, but the omalizumab group showed
a more significant endoscopic and clinical response, espe-
cially in allergic symptoms such as sneezing, itching, and
nasal discharge. No significant side effects were observed in
either group?' (Table 1).

Indications

Omalizumab is used for the treatment of moderate-to-
severe persistent allergic asthma in adults and children
(above 6-years of age) whose symptoms are inadequately
controlled with inhaled corticosteroids. Safety and efficacy
have not been established for other allergic conditions.
Omalizumab is also indicated as additional therapy for
adult and pediatric patients (above 12-years of age) with
chronic spontaneous urticaria refractory to treatment with
H1 antihistamines." In 2021, the Brazilian National Health
Surveillance Agency (ANVISA) approved omalizumab for use
in Chronic Rhinosinusitis with Nasal Polyps (CRSwNP) in
adults (18-years old or above) who are already receiving
intranasal corticosteroids but whose symptoms are not well
controlled by these medications."

Posology

Omalizumab is slowly absorbed after subcutaneous admin-
istration, and the average elimination half-life is 26-days,
allowing for infrequent drug administration. Omalizumab
is administered by subcutaneous injection every 2-4 weeks,
with the dosage based on the IgE baseline serum levels
(IU/mL), measured before the start of treatment, and body
weight (kg).'®

Since omalizumab does not bind to IgE that is already
bound to receptors on effector cells, the onset of clini-
cal activity is somewhat delayed. Clinical trials have shown
benefits compared to placebo after 4-weeks of therapy,
although maximum effects may take longer."’

Systemic or inhaled corticosteroid therapy should not be
abruptly discontinued upon the initiation of omalizumab
therapy. Instead, a gradual reduction of corticosteroid
dosage should be attempted over several weeks under medi-
cal guidance."”

Safety

Omalizumab has generally been well-tolerated in adoles-
cents and adults with allergic asthma in clinical trials."” It
should be administered in a clinical setting due to a 0.2%
risk of anaphylaxis.® Previously, there were concerns that
Omalizumab might be associated with malignancy; how-
ever, data from the prospective cohort study EXCELS suggest
that this is not the case.*' In 2014, the FDA added cardio-
vascular risks to the omalizumab label. The most common
reactions were upper respiratory tract infection, injection
site reactions, and headache, although the incidence of
adverse events with Omalizumab was similar to that with
placebo."'® The most common local reactions with subcu-
taneous omalizumab include bruising, redness, warmth, and
itching. Most injection site reactions occur within 1-h after
medication administration, and their frequency generally
decreases with the continued use of the drug."”” Although
causal relationships have not been demonstrated, diseases
similar to eosinophilic vasculitis, such as EGPA, have also
been reported with omalizumab, usually with concomitant
reduction of corticosteroid therapy.” Finally, opportunis-
tic infection with herpes zoster and helminthic infections
are theoretical risks; therefore, monitoring these infections
should be conducted at the physician’s discretion.?’

Mepolizumab, reslizumab, and benralizumab
(Anti-IL-5)

Mechanism of action

IL-5 is a cytokine that plays a crucial role in the activation,
differentiation, chemotaxis, and survival of eosinophils.**
As IL-4 and IL-13, IL-5 is a typical marker of type 2 inflamma-
tory response and is increased in a significant proportion of
patients with CRSWNP. However, in some populations, such
as the Chinese, its levels are not as elevated as in Caucasian
populations.*

Mepolizumab and Reslizumab are both monoclonal anti-
bodies antagonists of IL-5. They bind to IL-5 inhibiting its
signaling and, consequently, reducing the production, matu-
ration, and survival of eosinophils.*>*® Mepolizumab inhibits
the bioactivity of IL-5 with nanomolar potency by blocking
the binding of IL-5 to the alpha chain of the cytokine’s recep-
tor complex expressed on the cell surface of eosinophils,
thereby inhibiting IL-5 signaling and reducing eosinophil pro-
duction and survival.*’ Reslizumab specifically binds to IL-5
and interferes with the binding of IL-5 to its cell surface
receptor.*®
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Table 1

Clinical trials on the efficacy of Omalizumab in CRSWNP and AFRS.

Study Method Participants

Intervention

Outcomes/Results

20 patients with

21
Mostafa (2020) BRCT AFRS

Pinto et al. (2010 i i
z;n oetal. ( ) DBPCCT 14 patients with

CRSWNP/CRSsNP

Gevaert et al. 24 patients with

DBPCCT

(2013) 27 CRSwWNP and
asthma
Gevaert Polyp 1 138
etal. DBPCCT - Phase 3 patients with
(2020) CRSWNP
33
Polyp 2 127
patients with
CRSWNP

Omalizumab single dose
of 150 mg two weeks
post-surgery (n=10)
Topical corticosteroid 2 x
daily for 6-months
starting 2-weeks after
surgery (n=10)
Omalizumab at the
beginning of the study
and every 4-weeks for
24-weeks (n=7)

Placebo for 24-weeks
(n=7)

Omalizumab maximum
dose of 375mg
subcutaneously (4-8
subcutaneous doses for
16-weeks (n=16)
Placebo for 16 weeks

Significant improvement
in both groups, but the
group taking
Omalizumab showed a
better clinical and
endoscopic response.

No statistically
significant alterations
were observed in any of
the outcomes, except
for an improvement in
SNOT-20 in several time
intervals in the
Omalizumab group.
Significant improvements
were observed in all
outcomes in the
Omalizumab group,
except for nasal airflow
and olfaction.

(n=8)

Omalizumab 75-600 mg
per subcutaneous
injection every 2 or 4
weeks, depending on the
total IgE serum levels
and body weight for 24
weeks (n=134)

Placebo for 24 weeks
(n=138)

Omalizumab was well
tolerated and
significantly improved
the endoscopic and
clinical results of the
patients with CRSwNP
with an adequate
response to intranasal
corticosteroids. When
compared to the Placebo
group.

CRSWNP, Chronic Rhinosinusitis with Nasal Polyps; CRSsNP, Chronic Rhinosinusitis without Nasal Polyps; BRCT, Blind Randomized Clini-
cal Trial; AFRS, Allergic Fungal Rhinosinusitis; DBPCCT, Double-Blind Randomized Placebo-Controlled Clinical Trial; SNOT-20, SinoNasal

Outcome Test-20.

Benralizumab is a monoclonal antibody that targets the
IL-5 receptor. It binds to the alpha subunit of the human
Interleukin-5 receptor (IL-5Ra) with high affinity (16 pM) and
specificity. The IL-5 receptor is expressed specifically on the
surface of eosinophils and basophils. The absence of fucose
in the Fc domain of benralizumab results in high affinity
(45.5 nM) to Fc RIll receptors on effector immune cells such
as natural killer cells, leading to the apoptosis of eosinophils
and basophils through increased antibody-dependent cellu-
lar cytotoxicity.

ANTI-IL-5 in respiratory diseases

In asthma

Currently, there is a predominance of studies related to
the use of anti-IL-5 in asthma when compared to its use
in CRS.?%°" |n this context, Cochrane’s systematic review*
reveals the robustness of the available evidence, despite

some variability in the severity of cases, outcomes, and
follow-up time. All of the anti-IL-5 biologics analyzed
showed responses considered significant for different out-
comes. For example, they reduced asthma exacerbations in
approximately 50% of patients using standard treatments
(inhaled corticosteroids) without adequate prior disease
control. Few studies have assessed the impact of these med-
ications on the quality of life of patients with eosinophilic
asthma. In these studies, the impact was modest, and when
studied specifically using instruments related to quality of
life and asthma, they did not reach significant values. From a
laboratory perspective, the treatments led to a reduction or
even zeroing of serum eosinophils, nevertheless these find-
ings did not always translate into the same amount of clinical
impact. Lung function tests also showed results with a signi-
ficantly favorable difference for the biologics, despite being
also of lesser magnitude.

In absolute terms, treated patients did not achieve
improvement percentages greater than 60%.°°°°* At this
moment, it remains unclear how many patients need to be
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treated for such effects to be achieved, as well as the long-
term impact of this type of therapy. However, recent studies,
analyzing real-life results in more specific populations within
the universe of asthmatic patients, have already shown more
expressive results. Supporting this observation, there is an
insightful review on the trajectory of Mepolizumab, from its
initial studies to more recent publications, where it becomes
evident that the success of this medication is not solely
attributed to the treated population having a type 2 inflam-
matory disorder, but rather to a constant improvement in
the phenotypic differentiation of patients. This improve-
ment, along with the evaluation of more specific outcomes,
contributes to achieving more significant results.>>

Recent systematic reviews have indicated that various
anti-IL-5 therapies have demonstrated results in reducing
exacerbations, minimizing the use of oral corticosteroids,
and increasing Forced Expiratory Volume (FEV1) in practice
(real-life studies). These findings for patients with severe
eosinophilic asthma closely align with outcomes observed in
individual clinical trials for different types of medications
within this line.>*

In summary, the most recent publications and, specif-
ically, real-life systematic reviews, show that anti-IL-5
therapies not only should but must be considered
for patients with difficult-to-manage severe eosinophilic
asthma.>”

In chronic rhinosinusitis

As outlined in the first published Brazilian guideline, the ini-
tial evidence concerning the potential impact of this type
of medication on chronic rhinosinusitis is derived from in
vitro studies. These studies involved the injection of anti-
IL-5 into nasal polyps of Caucasian patients, revealing an
increase in eosinophil apoptosis and a concurrent decrease
in their tissue concentration.®

In 2006,°° Gevaert et al. were the first to investigate anti-
IL-5 therapy for CRSWNP. In their study, the improvement
in the nasal polyp score was approximately 50% in the arm
treated with Reslizumab. Other authors correlated better
results with higher pretreatment levels of nasal IL-5. That
same study revealed a rebound eosinophilia after the end of
treatment at variable times, depending on the administered
dose. This phenomenon was not identified after discontinu-
ation of Mepolizumab treatment.*

Meanwhile, in 2017, when the first ABR guideline on
biologics was published, several Randomized Clinical Tri-
als (RCT) specifically evaluating anti-IL-5 drugs for CRS
were also published. All of them demonstrated that differ-
ent anti-IL-5 biologics promoted improvement compared to
the placebo arm in various evaluated parameters, includ-
ing quality of life, nasal obstruction, the need for systemic
corticosteroid use to relieve nasal symptoms, olfaction,
polyp size, opacification on computed tomography and the
need for polyp surgery.”’° In fact, only Benralizumab and
Mepolizumab were analyzed for this purpose. In addition,
several studies primarily evaluating asthma showed that
patients obtained significant improvements in upper airway
outcomes with all three options blocking IL-5.

Although Mepolizumab therapy also shows overall statis-
tically significant benefits in relation to polyp size scores and

tomographic disease extension, the percentage of improve-
ment did not exceed 60% of the treated patients.*

Bachert et al., in 2017, while investigating anti-IL-5 ther-
apy based on pre-established clinical criteria, identified a
significant reduction in the need for new surgical treat-
ments in the Mepolizumab-treated arm compared to the
placebo. In absolute numbers, the Mepolizumab treatment
arm showed a 30% reduction in the need for surgery com-
pared to 10% of patients receiving placebo over a 9-week
evaluation period.®® An essential aspect that this study could
not answer, possibly due to its follow-up time, was regard-
ing the duration of the benefits conferred by this form of
treatment.

Previously described RCTs and systematic reviews showed
that blocking the inflammatory response related to the
effects of IL-5 clearly had an effect on decreasing systemic
and nasal eosinophilia.®®¢' However, larger studies involving
eosinophilic CRS are still needed, especially to define which
subgroups of patients will show better responses, in order to
minimize resource waste and maximize the effects of anti-
IL-5 therapy, thus defining the real role of these drugs in CRS
(Table 2).

Bachert et al. (2022), in a recent study comparing
207 patients in the medication arm against 206 receiving
placebo, showed that Benralizumab, which currently lacks
an established indication for CRS, exhibited a significant
reduction in the Polyp Score (NPS) when comparing baseline
values and at 40-weeks. However, in the SNOT-22 (SinoNasal
Outcome Test 22), the times elapsed until the first surgical
intervention and/or the use of systemic corticosteroids were
not statistically different between the two arms. Olfac-
tory disturbance was significantly reduced among treated
patients and subgroup analyses indicated the influence of
the presence of asthma, the number of previous polyp surg-
eries, body mass index, and the initial number of serum
eosinophils on treatment effects. Similar to other anti-IL-
5 drugs, no significant adverse events occurred during the
follow-up period.>®

Another RCT also evaluated Benralizumab in CRS, with a
smaller number of patients and a shorter follow-up period
(20-weeks). The percentage of patients with improvements
in outcomes was similar. Nevertheless, this study is note-
worthy for the high percentage of patients with improved
olfaction in the treatment arm (80%) and the lack of statis-
tical significance compared to placebo in the reduction of
polyp size.¢?

Mepolizumab, the only anti-IL-5 with an established indi-
cation and approval for CRS treatment, was assessed through
the SYNAPSE study, where among 854 patients, 407 in the
Intention-To-Treat (ITT) population were randomized, with
206 receiving Mepolizumab and 201 in the placebo arm,
for a 52-week follow-up period. Among the characteristics
of the evaluated population, the difference compared to
other studies was that all patients had undergone at least
one previous surgical intervention, which, according to the
authors, determined a sample with more severe sinonasal
disease. The total polyp score and visual analog scale of
nasal obstruction were evaluated as primary outcomes. With
significant differences compared to placebo, such as a 60%
reduction of more than 3 points in the polyp score compared
to 36% in the placebo arm, a 30-point reduction in SNOT-22
compared to 14 and the absence of statistical difference
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Table 2 Clinical trials on the efficacy of anti-IL-5 in CRSWNP.

Study Method Participants Intervention Outcomes/Results
Gevaert DBPCCT 24 CRSwWNP Reslizumab single EV No difference in safety and
et al. Reslizumab arm: dose dose (30 min) or tolerance between arms
(2006) ¢ 3 mg/kg Placebo arm: placebo
Two dose 1mg/kg Controls after 48h Significant reduction in blood
centers and 1, 2, 4, 8, 12, 16, eosinophiles in the medication
20, 24, 28, 32, 36 arm with return to baseline on
weeks week 12. Rebound eosinophilia
on week 24 (1 mg/kg) and
week 32 (3 mg/kg)
Reduction in polyp volume Only
in patients with increased
levels of nasal IL-5
Gevaert 30 CRSWNP 2 injections with Significant improvemept in the
et al. DBPCCT 28-day interval nasal polyp score apd in the
(2011) 44 tomographic score in 12/20
20 Mepolizumab (mepolizumab arm) compared
750 mg to the placebo arm with 1/10
10 placebo
105 CRSWNP with Mepolizumab (750 mg Significant difference in the
Bachert recurrent disease Zf 30-30 days), 6 need f0|: ;szrgical intervention
oses on wee
(eztoil%) 60 LEFUC T 54 Mepolizumab Placebo 30-30 days, Mepolizumab arm: 16 patients
6 doses (30%)
Placebo arm: 5 (10%)
Significant reduction in polyp
o0 plEEEi VAS; endoscopic score,
symptoms, SNOT-22, on behalf
of the arm
Mepolizumab
Absence of difference in
olfaction between arms
Bachert 413 CRSWNP 30mg SC 4-4 weeks 3 Benralizumab reduced the
et al. DBPCCT initial doses followed nasal polyp score 0.570
(2022) °8 by 30mg SC 8-8 (p<0.001)
207 Benralizumab vs. weeks, both groups of Benralizumab reduced the
206 placebo which had intranasal nasal obstruction score by
corticosteroids 0.270 (p<0.005)
No difference in time of first
indication for surgery or
SNOT-22
Han JK 407 CRSWNP (all with 100 mg Mepolizumab Reduction in nasal polyp score
et al. DBPCCT at least one CENS) SC 4-4-weeks, (p<0.0001)
(2021) *° 52-weeks vs. placebo,
SC, 4-4 weeks,
52-weeks

206 Mepo. (189
completed the study)
vs. 201 placebo (184
completed)

69 Mepo. vs. 65
placebo were still
followed up for 76
weeks

Visual nasal obstruction scale
(p<0.0001)

Occurrence of new surgeries
and significantly lower
systemic corticosteroid use in
the Mepo. arm, as well as
olfaction, nasal inspiratory
flow, SNOT-22

10
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in adverse events between the two arms, the authors con-
cluded that Mepolizumab is effective in treating CRSWNP
and should be considered an option for managing these
patients.”’

Regarding the need for Systemic Corticosteroid (SC)
use in CRSWNP, Chupp et al. (2023), while evaluating
Mepolizumab vs. placebo treatment, observed better treat-
ment responses irrespective of previous SC use. By week 52,
the likelihood of using SC for nasal polyps was lower with
Mepolizumab than in the placebo arm, regardless of prior
sinus surgeries, blood eosinophil count, or comorbidities.
Thus, in severe CRSWNP, Mepolizumab exhibits a systemic
effect that diminishes corticosteroid use, being associated
with clinical benefits regardless of previous SC use.®

Recent studies have evaluated real-life results, assess-
ing the impact of anti-IL-5 on CRS treatment. Silver J et al.
found that the use of systemic corticosteroids was lower in
all evaluated cohorts after the use of Mepolizumab in severe
asthma and CRS in the United States. The real-life clinical
use of Mepolizumab showed benefits to patients with comor-
bidities, with a greater impact on those with severe asthma
plus CRS (comorbidity) plus sinonasal surgery.®*

When evaluating the treatment of patients with severe
CRSWNP with Mepolizumab, real-life studies have demon-
strated a significant reduction in symptoms, polyp scores,
blood eosinophils, and systemic corticosteroid use, improv-
ing the quality of life in these patients regardless of the
presence or absence of asthma or AERD.®

In Brazil, among the alternatives of biologics aimed at
interrupting the action of IL-5, only Mepolizumab is indi-
cated for CRSWNP.

Indications
Mepolizumab“®

1 Severe eosinophilic asthma in adult and pediatric patients
above 6-years of age.

2 Recurrent or refractory Eosinophilic Granulomatosis with
Polyangiitis. (EGPA) as complementary treatment to cor-
ticosteroids in adult patients.

3 Hypereosinophilic Syndrome (HES) for patients aged 12
and older, lasting >6 months, without an identifiable sec-
ondary non-hematologic cause.

4 Severe Chronic Rhinosinusitis with Nasal Polyps (CRSWNP),
as adjunctive therapy to intranasal corticosteroids in
adult patients for whom systemic corticosteroid therapy
and/or surgery have not provided adequate disease con-
trol.

Benralizumab/Reslizumab*7-48

1 Severe asthma, as maintenance adjuvant treatment for
asthma, with eosinophilic phenotype in adult patients
(>18 years old).

Posology and treatment duration

According to package insert recommendations,
Mepolizumab® is administered as a subcutaneous injection.

11

For asthma, the recommended dosage is 100mg every
4-weeks. In children aged 6-11 years, 40mg should be
administered once every 4 weeks. For EGPA, the dosage is
300mg every 4-weeks. In CRSWNP, the dosage is 100 mg,
administered once every 4-weeks.

Reslizumab is administered as an intravenous infusion
every 4-weeks at a dosage of 3 mg/kg.*’

Benralizumab is administered subcutaneously at a dosage
of 30 mg every 4-weeks for the first three doses, followed by
every 8-weeks thereafter.*

Little is known about the duration of use of biologics
and the maintenance of clinical symptoms after treat-
ment discontinuation. A recent study, evaluating the clinical
follow-up of 134 patients with severe CRSWNP treated with
Mepolizumab for 52-weeks, compared to a placebo group,
showed that clinical improvement, quality of life, and cor-
ticosteroid use remained evident for up to 24-weeks after
Mepolizumab discontinuation, a fact that should be consid-
ered by physicians.

Safety

The safety and tolerance of anti-IL-5 agents have been
established in studies for the treatment of asthma and
CRS.%%¢0 Anti-IL-5s are safe and well-tolerated, with the
most common side effects being headache, injection site
reactions, back pain, and fatigue.” In a study with
Mepolizumab in severe CRSWNP, the most observed side
effects were pharyngitis, increased serum creatine phospho-
kinase and myalgias.**>® The use of Reslizumab in patients
with severe CRSWNP was considered safe and well-tolerated.
The side effects of Benralizumab include headache, pharyn-
gitis, and injection site reactions.®'

One concern related to the use of anti-IL-5 was the
decrease in host defense.’® However, in clinical trials with
Mepolizumab and Benralizumab used for 1-year, the fre-
quency of upper respiratory tract infections was lower than
that of the placebo group.6"¢?

Regarding the possibility of an association between anti-
IL-5 and the appearance of malignant tumors, it was
observed that the incidence rate of malignancy was similar
to that of the placebo group.®’

Systemic reactions observed with the use of Mepolizumab
and Benralizumab were hypersensitivity reactions in 2% and
1%-3%, respectively. Headache occurred more frequently
during the use of Mepolizumab (20% higher compared to the
placebo arm) and Benralizumab (7%-9%), also compared to
the placebo arm (5%-7%).°"

Recent RCTs and systematic reviews from the past
5-years confirm previous results regarding the adverse
events/effects of IL-5-blocking biologics.®?~%

Dupilumab (Anti-IL-4 and Anti-IL-13)

Dupilumab is a monoclonal antibody directed against the
alpha subunit of the anti-IL-4 receptor (Anti-IL-4Ralfa),
thereby blocking the action of IL-4 and IL-13. It was first
approved for use in 2017 for moderate-to-severe atopic der-
matitis: in March/2017 by the United States Food and Drug
Administration (FDA)® and in October/2017 by the European
Medicines Agency (EMA).%”
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For the treatment of Chronic Rhinosinusitis with Nasal
Polyps (CRSWNP), it was initially approved as an adjuvant
treatment in adults lacking control of appropriate therapy:
by the FDA in June/2019 and by EMA in September/2019. It
was also approved for patient’s intolerant to systemic corti-
costeroids and/or unable to undergo surgical treatment. In
Brazil, it has been authorized for use by ANVISA since 2017
for Atopic Dermatitis and since April 2020 for patients with
asthma. Dupilumab was the first biological with a specific
indication for CRSWNP authorized by major international
regulatory agencies and in Brazil, with approval in July
2020.%¢

Mechanism of action

IL-4 and IL-13 are potent mediators of type 2 inflammation,
sharing the same receptor and signaling pathways. These
cytokines are involved in IgE synthesis, eosinophil migration
from blood vessels to inflamed tissue, mucus secretion, and
airway remodeling. IL-4 is a key differentiation factor for
the Th2 response, acting on T cells to differentiate into the
Th2 subtype and inducing the production of type 2 cytokines
and chemokines such as IL-5, IL-9, IL-13, TARC, and eotaxin.
Additionally, IL-4 and IL-13 are responsible for B-cell isotype
switching to IgE production.?

The evolution of the concept that inflammation in
CRSwWNP patients is mediated not only by Th2 lymphocytes
but also by Innate type 2 Lymphoid Cells (ILC-2) highlighted
the importance of targeting mechanisms that block inflam-
matory pathways beyond the classical Th2 pathway.®’

Dupilumab is a recombinant human IgG4 monoclonal
antibody directed against the Interleukin-4 Receptor alpha
(IL-4Rat). Its blockage inhibits IL-4/IL-13 signaling, leading
to a decrease in type 2 immune response.”’

Dupilumab has a significant effect on local and systemic
type 2 inflammatory biomarkers: it reduces eotaxin-3, Thy-
mus and Activation-Regulated Chemokine (TARC/CCL17),
periostin and total serum immunoglobulin E, IL-5, Eosinophil
Cationic Protein (ECP), and leukotriene E4 in urine. The
reduction in these biomarkers is similar or greater in sub-
groups with asthma and AERD, as evidenced in a post-hoc
analysis of the SINUS-24 study.”

Experience in other respiratory diseases

Severe asthma

Several randomized, placebo-controlled clinical trials have
been published involving patients with uncontrolled per-
sistent asthma despite adequate treatment with inhaled
corticosteroids and long-acting beta-agonists,’"”? inhaled
corticosteroids +1 or 2 rescue medications,”> or oral
corticosteroids.”®

These studies monitored the use of dupilumab for 1272
and 24737476 weeks, and demonstrated a reduction in exac-
erbations, improved asthma control, enhanced pulmonary
function, decreased oral corticosteroid use, improved qual-
ity of life, and increased productivity related to asthma. The
doses varied between 200 and 300 mg subcutaneously, with
application every two weeks proving more effective than
every four weeks.”?

Important subsequent publications have confirmed the
efficacy and safety of this medication for asthma in both
adults and children, such as QUEST, VENTURE, TRAVERSE,
VOYAGE, and EXCURSION.76-80

Efficacy in CRSwWNP

Dupilumab is the first biological treatment approved for use
in CRSWNP by the FDA, EMA, and ANVISA,8"-82 and since 2020,
it has been approved for use in Sinonasal Polyposis regardless
of the presence of asthma in Brazil.%®

The first clinical trial evaluating Dupilumab in CRSwWNP
was conducted in 2016. Bachert et al.?* published a double-
blind placebo-controlled clinical trial that randomized 60
adults with CRSWNP into two groups for 16-weeks: sub-
cutaneous dupilumab (initial dose of 600 mg followed by
15-weekly doses of 300mg) or corresponding placebo.
Dupilumab promoted a significant improvement in qual-
ity of life, nasal obstruction, olfaction, nasal polyp size,
tomographic scores, and asthma (clinical control and lung
function).

In 2019, the results from the first randomized double-
blind, multicenter, placebo-controlled clinical trials assess-
ing the efficacy of Dupilumab added to standard treatment
in adults with severe CRSWNP for 6 and 12 months were
published®: the **LIBERTY NP SINUS-24"’ study randomized
patients into two equal groups for 24-weeks, dupilumab
300 mg or placebo every two weeks; the ‘‘LIBERTY NP SINUS-
52’’ study, into three equal groups for 52-weeks: a) 52-weeks
with dupilumab 300 mg every two weeks, b) 24-weeks with
dupilumab 300 mg every two weeks followed by 28-weeks
with dupilumab 300 mg every four weeks, or c) 52-weeks
with placebo every two weeks. Bachert et al. demonstrated,
in both studies, a significant improvement in quality of life,
nasal obstruction, polyp size, nasal endoscopy, and lung
function, regardless of whether the patient had undergone
prior endoscopic sinus surgery. 4

Dupilumab also led to a reduction in the concentrations of
eosinophilic inflammation biomarkers: serum IgE, eotaxin-
3, periostin, and TARC; tissue IgE, eosinophilic cationic
protein, eotaxin-2, PARC, IL-13, periostin, and IL-5.8%%
However, the diagnosis of Allergic Rhinitis or the number of
eosinophils in the serum does not interfere with the intensity
of the response to Dupilumab, the frequency of systemic cor-
ticosteroid use, or the indication for sinonasal surgery.8-%

Several post-hoc analyses of these studies were
published,?39'-% and showed improvement in quality of life,
nasal congestion/obstruction, reduced need for surgery and
oral corticosteroid use, polyp size, tomographic appear-
ance, lung function, and olfaction, the latter irrespective
of prior sinusectomy.’® Chong et al. endorsed these results
through a systematic review.”> There is proven benefi-
cial effect in CRSWNP associated with Aspirin-Exacerbated
Respiratory Disease (AERD)°>°4 and in Allergic Fungal Rhi-
nosinusitis (AFRS).?> The relative risk for reoperation after
starting dupilumab use reduces considerably.®>°3 When asso-
ciated with intranasal corticosteroids, it reduces sick leave
days and improves work productivity®® (Table 3).

There is a rapid and sustained improvement in olfaction
with dupilumab, relieving a important symptom in severe
CRSWNP. This post-hoc analysis of the SINUS-24 and SINUS-
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Table 3  Clinical trials on the efficacy of Dupilumab in CRSWNP.
Study Method Participants Intervention Outcomes/Results
Bachert DBPCCT CRSWNP SINUS-24 (24 weeks): Significant improvement in
(2019)%3 both studies compared to the
placebo:
SINUS-24: o Dupilumab (300 mg 15/15d) e SNOT-22
276 patients (n=143)
e Placebo 15/15d (n=133) o Rhinosinusitis disease
severity (VAS)
SINUS-52: SINUS-52: (52 weeks): o Nasal congestion
448 patients
o Dupilumab (300 mg 15/15d) e UPSIT
(n=150)
e Dupilumab (300 mg 15/15d for 24 o Nasal polyps
o Weeks, and 30/30d for 28 weeks o Nasal endoscopy
(n=145) (Lund-Kennedy)
e Placebo 15/15d (n=153) o ACQ5
Both studies: e Pulmonary function (FEV1)
Mometasone 100 pg/nostril 12/12h
for 4 weeks before and during the
study.
Bachert DBPCCT 60 patients Dupilumab (starting with 600 mg, Significant improvement:
(2016)84 with 300 mg per week) for 16 weeks
CRSWNP (n=30)
refractory
to INC

Placebo for 16 weeks (n=30)
Mometasone 100 pg/nostril 12/12h
for 4 weeks before and during the

e SNOT-22
o Rhinosinusitis severity (VAS)

study.

o Nasal congestion

o Olfaction (UPSIT)

o Nasal polyps score (NPS)
o CT (LMS)

o ACQ6

e FEV1

CRSwWNP, Chronic Rhinosinustis with Nasal Polyps; DBPCCT, Double-Blind randomized Placebo-Controlled Clinical Trial; SNOT-22, SinoNasal
Outcomes Test-22; VAS, Visual Analog Scale; UPSIT, University of Pennsylvania Smell Identification Test; ACQ, Asthma Control Question-
naire; NPS, Nasal Polyps Score; LMS, Lund-Mackay Score; FEV1, Forced Expiratory Volume in 1s; INC, Intranasal Corticosteroid.

52 studies revealed a rapid improvement (as of day 3) in
patient-reported olfaction and the University of Pennsyl-
vania Smell Identification Test (UPSIT), which progressively
improved over the study periods. The improvements were
not affected by the duration of CRSwNP, prior FESS, or
coexisting asthma and/or respiratory diseases exacerbated
by nonsteroidal anti-inflammatory drugs. The improvement
in initial olfaction scores correlated with all measured
local and systemic type 2 inflammatory markers, except
for total serum immunoglobulin E. The proportion of anos-
mic patients in the dupilumab group decreased from 78% to
28%_9446

A variety of real-life studies have highlighted the
subsequent impact of dupilumab.’”°® One multicenter
observational Phase IV real-life study (DUPIREAL) in patients
with uncontrolled severe CRSWNP (n =648) showed a moder-
ate or excellent response in 96.9% of patients at 12-months
based on the EPOS 2020 criteria: significant improvement
in polyp size, quality of life assessed by SNOT-22, and olfac-
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tion by **Sniffin’ Sticks’’ over 12-months. Patients with prior
surgery or asthma also experienced faster improvements in
parameters; however, these differences were not statisti-
cally significant.®®

A comparative analysis between endoscopic surgery vs.
biologicals revealed that FESS resulted in improvements
comparable to dupilumab: in quality of life by SNOT-22
after 24 and 52 weeks; in olfaction identification at 24-
weeks. Compared to another biological, omalizumab, FESS
promoted superior improvements in quality of life accord-
ing to SNOT-22. However, FESS provides significantly greater
reductions in polyp size compared to therapies with oma-
lizumab, dupilumab, and mepolizumab.’® Hopkins et al.
evaluated the efficacy of dupilumab in patients with prior
surgery and found that the drug resulted in improvements in
patients with CRSWNP and reduced the use of oral corticos-
teroids and the need for new surgeries, regardless of surgical
history, with greater magnitude in endoscopic results for
patients with a shorter interval between the last surgery
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and the start of medication. Dupilumab promoted signifi-
cant improvements in all subgroups divided by the number of
surgeries and the time since the last surgery. The best results
regarding nasal polyp size and sinus computed tomography
were in patients who underwent the last surgery <3-years
ago compared to patients who had surgery >5-years ago.'®

However, due to the high cost of biologicals, a Markov
decision tree economic model cohort-style study conducted
in the USA showed lower cost-effectiveness of dupilumab
(SINUS-24/SINUS-52) versus a cohort of patients who under-
went FESS (considering surgery costs in that country).
Nevertheless, a more extensive analysis of the costs involved
is necessary, as this study may have underestimated some
expenses related to surgery, revision surgery rates, as well as
indirect costs associated with absenteeism, presenteeism,
and treatment of coexisting asthma.'"!

A network analysis study (7 clinical trials, n=1913) was
conducted aiming at comparing the efficacy and safety of
different biologicals in the treatment of CRSWNP, as there
are currently no comparative studies among them. Primary
outcomes were polyp grade, nasal congestion, and severe
adverse events; secondary outcomes included quality of
life by SNOT-22, olfaction severity, UPSIT, and Lund-Mackay.
Dupilumab showed better effects in reducing sinonasal
polyps and the severity of nasal congestion.'%?

The best way to decide the choice of treatment is
based on double-blind, placebo-controlled randomized clin-
ical trials. The EVEREST study (NCT04998604) is currently
in recruitment, representing the first comparative study
between two biologicals for severe CRSWNP and asthma.
Patient recruitment began in September/2023, and the
results will provide evidence to help choose between
dupilumab vs. omalizumab in severe CRSWNP and asthma.'%?

Efficacy in patients with CRSWNP and AERD

Patients with AERD represent a subgroup of CRSwNP
with a much more severe phenotype of sinonasal dis-
ease associated with repeated surgeries. Results related
to AERD (NSAID-exacerbated respiratory disease/aspirin-
exacerbated respiratory disease) were evaluated in a
post-hoc analysis that compiled data from the SINUS-
24/SINUS-52 studies on the efficacy and safety of dupilumab
in AERD versus NSAID-tolerant CRSWNP. In patients with
severe uncontrolled CRSWNP, dupilumab more significantly
improved objective measures and patient-reported symp-
toms in the presence of AERD than in their absence, and it
was well-tolerated in both patient groups.'® Another post-
hoc analysis showed that dupilumab not only significantly
improved clinical scores related to CRSWNP on week 24,
but also improved lung function and asthma control and
decreased urinary LTE4 levels. Inhibition of IL-4 and IL-
13 may reduce LTE4 production, which could explain the
greater reduction in urinary LTE4.'%

Anti-IL-4/13 and anti-IgE appear to be more effective
than anti-eosinophilic therapies in patients with AERD.'%
A prospective pilot study evaluated whether biologicals
could induce NSAID tolerance in patients with AERD simi-
larly to desensitization. The study randomized the use of
benralizumab, dupilumab, mepolizumab, or omalizumab in
individuals with severe asthma and type 2 inflammation,

i.e., high levels of total IgE, atopy, and eosinophils. After 6-
months using the biological, NSAID tolerance was confirmed
by an oral provocation test with greater frequency of oma-
lizumab and dupilumab, indicating that the use of these
therapies could induce aspirin tolerance in a larger propor-
tion of patients with AERD than anti-eosinophilic biological
action.%

A real-life retrospective study involving 74 individ-
uals who received biologicals for AERD reported that
patients who received dupilumab benefited from a signifi-
cant reduction in SNOT-22 quality of life scores and reduced
use of oral corticosteroids and antibiotics, whereas anti-
IgE or anti-IL-5/IL-5Ra showed no statistically significant
results.'?”

A network meta-analysis showed that dupilumab was
among the most beneficial of 8 treatments (29 clinical
trials, n=53,461) with biologicals for patients with AERD
The study showed that dupilumab promoted improvements
in: a) Sinusitis symptoms; b) Quality of life by SNOT-22;
c) Olfaction; d) Reduction in the frequency of oral corti-
costeroid use; e) Rescue surgeries; f) Polyp size, and g)
The Lund-Mackay CT score. Comparisons between biologi-
cals showed that dupilumab is among the most beneficial
for 7 out of 7 outcomes, omalizumab for 2 out of 7,
mepolizumab for 1 out of 7, and desensitization for 1
out of 7.1%®

Real-life studies are an important tool to strengthen
evidence on the actual impact of medications on patients
with severe CRSWNP and to fill in gaps in the efficacy and
efficiency data of Dupilumab in severe CRSWNP. A large,
long-term, prospective global registry, AROMA, has been ini-
tiated to better understand the utilization, efficacy, and
safety of dupilumab for the treatment of CRSwWNP in real-life
clinical practice. The evaluations will consist of objec-
tive measures and various patient-reported questionnaires,
treatment patterns, concomitant medications, long-term
safety, and progression of CRSWNP, including those with
coexisting diseases.'”’

Indications

Dupilumab is indicated as adjuvant treatment in CRSWNP
in adults who have failed previous treatments, or who
are intolerant or contraindicated to oral corticosteroids
and/or surgery. Its indication follows the criteria previously
described for the use of biologicals.

It should not be used to treat patients with acute bron-
chospasm or status asthmaticus, or patients with helminthic
infections. These three groups of patients should be treated
prior to the initiation of Dupilumab therapy.®®

Despite not being described in the package insert, an
exploratory study found that the use of FESS combined with
the biological was better than the use of the biological
alone and resulted in a significant and sustained decrease in
polyp burden compared to biological therapy alone. Patients
underwent surgery approximately 30-days after starting bio-
logical therapy and were followed up for 12-months. The
reduction in the impact of polyposis was greater in the group
submitted to surgery (4.73 t00.09 vs. 5.22 to 3.38).""? Future
studies may confirm this result in a larger sample of patients.
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Posology

The dosage of dupilumab for CRSWNP is administered sub-
cutaneously. There is no loading dose in patients with
CRSWNP, unlike atopic dermatitis or asthma. The dose
is 300mg, which is generally administered for the first
time in the medical practice to train and empower the
patient on how to self-administer the medication, and,
subsequently, at home. It can be self-administered by
the patient, administered by a healthcare professional, or
by a caregiver. Afterward, every 2-weeks, 300mg should
be administered subcutaneously. If the patient forgets to
administer a dose, it should be carried out as soon as pos-
sible. After that, the regular dosing regimen should be
resumed.®

One of the major concerns with the use of biologi-
cals is how the treatment frequency will be after the
first 12-months. A prospective observational real-life cohort
study (n=228) showed the possibility increasing the inter-
val between dupilumab doses in CRSWNP. There was a
2-year follow-up for increasing the dose interval to every
24-weeks. Patients showed improvement in all outcomes
at 48 and 96 weeks: nasal polyp score, quality of life
by SNOT-22, olfaction by ‘‘Sniffin’ Stiks’’, and improve-
ment in the Asthma Control Test. There were no significant
changes in individual coprimary outcomes from 24 weeks
onwards."""

Safety

Although there is a concern regarding the induction of
conjunctivitis by dupilumab, a systematic review showed
that this side effect was associated with studies on atopic
dermatitis but not in patients with asthma or CRSWNP.#
More common adverse events were more frequent with the
placebo, such as nasopharyngitis, worsening of nasal polyps
and asthma, headache, epistaxis, and erythema at the injec-
tion site.'"?

In November/2023, the first large-scale comparative
analysis of adverse event profiles of dupilumab (112,560
adverse events), omalizumab (24,428 adverse events),
and mepolizumab (18,741 adverse events) was published,
endorsing a strong relationship between dupilumab and
ophthalmological adverse events, such as blurred vision
(ROR =3.80) and visual impairment (ROR=1.98). Dupilumab
was the only biological associated with injection site reac-
tions (ROR=8.17). However, omalizumab presented the
strongest association with anaphylaxis (ROR=20.80). This
reinforces the need to inform the patient about the possibil-
ity of these reactions with these biologicals so that they can
communicate with their attending physician if they occur,
to be safely managed.'"?

Use during pregnancy category: B. This medication should
not be used by pregnant or lactating women without medical
guidance. Safety and efficacy in pediatric patients under 18-
years old have not been established for CRSWNP.""2

It is indicated for the treatment of children aged 6-
months to 11-years old with severe atopic dermatitis, whose
disease is not adequately controlled with topical treatments
or when these treatments are not advised.""?
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Other anti-IL-13

Tralokinumab and lebrikizumab are two other anti-IL-13
antibodies that have not been studied in patients with CRS;
however, there are some studies involving the tralokinumab
biological in patients with asthma.''?

Future biologics for chronic eosinophilic
rhinosinusitis

While current biologics focus on the adaptive type 2 immune
response (primarily cytokines such as IL-5, IL-4, and IL-13,
in addition to IgE), new immunobiologicals have been devel-
oped targeting the innate immune response. This evolution
paralleled the understanding of CRS pathophysiology: adap-
tive immune mechanisms related to CRS were unveiled in
the mid-1990s, while innate immunity-related mechanisms
were revealed only 10-years later.

Among the cytokines of innate immunity with potential
as therapeutic targets, two stand out in the literature: IL-
33 and TSLP. Both of them are produced in the epithelium
and have a broader capacity to induce eosinophilic response,
stimulating both type 2 lymphocytes (Th2) and innate lym-
phoid cells.

Regarding anti-IL-33 immunobiologicals, two different
drugs were evaluated for safety - Phase Il trials (Clin-
icaltrials.gov Identifier: NCT02743871 and NCT02170337),
while a third concluded a Phase Ill trial with a drug called
etokimabe (Clinicaltrials.gov Identifier: NCT03614923). In
this trial, whose data were only published on Clinical-
Trials.gov, etokimabe, when associated with mometasone
furoate spray, did not show superiority over mometasone
associated with placebo, either in reducing polyps (assessed
by the Nasal Polyp score - NPS) or in improving qual-
ity of life (assessed by SNOT-22). However, it should be
noted that the number of evaluated patients was only
105 individuals. Four anti-TSLP drugs are currently in
Phase Ill trials according to Clinicaltrials.gov (NCT04851964,
NCT05324137, NCT05891483, and NCT06036927), with Teze-
pelumab being the first andmost studied. Tezepelumab was
initially evaluated for asthma, with promising results, redu-
cing the number of exacerbations throughout the year."'*-17
Interestingly, the results were not correlated with the
participants’ serum eosinophil count'’® and were equally
effective in participants with associated allergic rhinitis
(either seasonal or perennial).'"®

Current review articles, including key clinical trials
conducted so far, emphasize not only the reduction in exac-
erbations but also improvements in asthma-related quality
of life questionnaires, as well as reduced Forced Expiratory
Volume in 1s, in L (FEV1), Fractional Exhaled Nitric Oxide
(FeNO), serum eosinophils, and total serum IgE.""9-123

Although the results of research with CRSWNP have not
yet been officially disclosed, some asthma studies included
participants with associated CRSWNP, allowing for post-hoc
analyses.

Emson et al.'”” conducted a post-hoc analysis of the
results of the PATHWAY trial (Clinicaltrial.gov Identifier
NCT02054130), during which the participants received sub-
cutaneous tezepelumab at different doses every 2 or
4-weeks or a placebo for 52-weeks. Interestingly, the admin-
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istration of 210 mg of tezepelumab every 4-weeks reduced
asthma exacerbations, both in patients with or without
CRSWNP.

Laidlaw et al.'” performed a post-hoc study of the
NAVIGATOR trial (Clinicaltrials.gov Identifier NCT03347279),
which included 1059 participants with asthma, 118 of whom
had associated CRSWNP. Of these, 62 received 210 mg of
tezepelumab every 4-weeks, while 56 were given placebo.
Patients who received tezepelumab showed a significan-
tly greater reduction in SNOT-22 than those who received
placebo, either after 28 or 52 weeks of use (mean differ-
ence between treatments of 12.57 points on week 28 and
10.58 points on week 52).

Although the studies mentioned above suggest that teze-
pelumab may have an impact on CRSwNP, larger studies
including objective assessments are needed. The results
of studies NCT04851964, NCT05324137, NCT05891483, and
NCT06036927 should provide a clearer understanding of
tezepelumab’s role in CRSWNP.

Future biologics for non-eosinophilic chronic
rhinosinusitis

Patients with refractory chronic rhinosinusitis without nasal
polyps to topical corticosteroid treatment and surgical inter-
ventions still lack an alternative treatment option with the
use of immunobiologicals.

The pathophysiology of CRS without polyps is less under-
stood, likely due to fewer patients having corticosteroid-
refractory disease in these cases. Some recent studies
suggest that this refractoriness may be related to T2 disease
(eosinophilic), even in the absence of nasal polyps.'?%'?
Other authors also mention that current immunobiologicals
(especially dupilumab and tezepelumab) act not only on the
T2 response, but also on epithelial barrier dysfunction.'?12°

Other ongoing clinical trials (Clinicaltrials.gov Identifier
NCT 04678856, NCT04430179, and NCT04362501) are eval-
uating the potential effect of dupilumab and other anti-T2
biologics in CRSsNP, and which subtypes could benefit from
this medication.

Biologicals for secondary CRS

Eosinophilic granulomatosis with polyangiitis
(EGPA)

So far, mepolizumab (anti-IL-5) is the only biologic autho-
rized by various regulatory agencies (FDA, EMA, and ANVISA)
for use in patients with EGPA, at a dose of 300mg
every 4-weeks, with usage restricted to specific situa-
tions, depending on the stage or severity of the disease.'*
According to the American College of Rheumatology,'s°
mepolizumab should not be used as monotherapy or com-
bined with immunosuppressive agents in severe cases of
EGPA. In non-severe cases, mepolizumab may be considered
in combination with corticosteroids to induce remission. For
patients who have achieved disease remission and require
maintenance doses, mepolizumab is not recommended if the
initial presentation of the disease was severe. In cases of
EGPA relapse during the immunosuppressive therapy phase

with corticosteroids or methotrexate, the American College
of Rheumatology recommends adding mepolizumab to the
current therapy instead of adding another immunosuppres-
sive or switching to another biologic. Despite mepolizumab
being the most tested drug for patients with EGPA, there are
still numerous uncertainties regarding the optimized dose,
frequency, and the best clinical profiles that can predict
therapeutic responses of EGPA patients to mepolizumab.''

Other agents, such as reslizumab (anti-circulating-IL-
5) and benralizumab (anti-IL-5 receptor), have also been
tested for patients with EGPA. Currently, a randomized,
double-blind study is underway, comparing head-to-head
benralizumab with mepolizumab for patients with refrac-
tory or recurrent EGPA, primarily evaluating the percentage
of patients in remission on weeks 36 and 48 of treatment
(ClinicalTrials.gov Identifier: NCT04157348)."3?

In general, these medications can lead to mild-to-
moderate adverse events, with the most common comprising
headaches, local reactions, back pain, fatigue, rhinorrhea,
and nasal congestion. More severe adverse events are rare
and include anaphylaxis.

Granulomatosis with polyangiitis (GPA)

Rituximab (anti-CD20 antibody) is the most extensively
tested biologic for patients with GPA, previously known
as Wegener’s Granulomatosis. Several studies have demon-
strated the benefits of rituximab in patients with GPA
in different phases of the disease, whether in induc-
tion of remission, the maintenance phase, relapse control,
or in forms refractory to conventional treatments with
cyclophosphamide.’3-'3> However, most of these studies
present low levels of evidence with small case series, 313
so the main treatment guidelines for ANCA-associated vas-
culitis, including GPA, are quite heterogeneous regarding
the doses and recommendations for the use of rituximab
in different phases of the disease.3%137-13?

An additional consideration is the risk of adverse events,
including severe infections, which are more frequent with
this biologic than with the anti-T2 agents mentioned earlier.

Olfaction and biologicals

In this section, we will outline the updates associated with
the effect of biologicals on the olfaction of patients with
CRSWNP since the last edition of these Guidelines.'® In addi-
tion, we will discuss the criteria related to this sense, both
for the prescription of these drugs and for the continuation
of their use after the start of treatment.

Among the most promising effects of biologics in patients
with CRSwWNP is their impact on olfaction. Studies using val-
idated psychophysical tests to assess the sense of smell
report clinically significant improvements in patients with
anosmia, mild hyposmia, or even normosmia after treatment
with biologics. It is important to highlight that anosmia is
one of the five criteria established by the EPOS 2020 for
the indication of CRSWNP treatment with biologics.? The
diagnosis of anosmia must be made through a validated psy-
chophysical test, not solely on questionnaires assessing the
patient’s perception of olfactory loss. Subjective quantifi-
cation of olfactory loss by the patient is less reliable and
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reproducible, and a high percentage of patients are unaware
of any olfactory loss.'#'~'%* Psychophysical tests are not con-
sidered objective evaluation methods, as they depend on
the patient’s response, but they do present less subjec-
tivity compared to questionnaires and assess variations in
olfactory capacity over time with greater sensitivity.

In Brazil, although not yet widely used in most oto-
laryngology practices, validated olfaction tests have become
more accessible and increasingly widespread. The most
commonly used tests are the University of Pennsylvania
Smell Identification Test (UPSIT)'* and the Connecticut
Chemosensory Clinical Research Center Test (CCCRC)." For
a patient to meet the olfactory loss criterion for biologic
prescription, they are required to be classified as anosmic,
regardless of the applied test (Table 4). Cases of mild-to-
moderate hyposmia tend to resolve well with the use of
topical and systemic corticosteroid therapy.'4

Among the biologicals available for the treatment of
patients with CRS in Brazil, dupilumab (IL-4 and IL-13
inhibitor) is the alternative that has shown the greatest
efficacy in improving olfactory function. In a randomized,
double-blind, controlled clinical trial, patients treated with
dupilumab for 16-weeks, combined with topical mometa-
sone furoate, showed a 14-point increase in the UPSIT
test, compared to the control group (placebo plus the
same nasal spray), which showed no improvement.'® This
difference represents more than three times the value per-
ceived as clinically relevant by the patient,' '*® resulting,
in some cases, in the recovery to normal levels of olfac-
tion. The robustness of these results was corroborated by
Phase Il trials and the sub-analyses of these studies, which
revealed a significant increase in olfactory function after 24-
weeks, although with a difference of 10.5 points between
groups, regardless of confounding factors such as disease
duration, previous surgeries, and concomitant respiratory
conditions.'® ¥ The baseline olfactory scores correlated
with all measured local and systemic type 2 inflammatory
markers, except for total serum immunoglobulin E. Real-
life studies also reinforce the positive impact of dupilumab
on olfaction. Significant improvement in olfactory function,
even in patients with persistent polyps, was observed in a
cohort of 53 patients using dupilumab.’ Additionally, this
biologic significantly improved the patients’ olfactory func-
tion, regardless of the number of previous nasal surgeries
and the time elapsed since the last surgery.'?

Omalizumab, an IgE inhibitor, also promoted improve-
ment in olfaction in two Phase lll clinical trials, although
less pronounced than dupilumab. In both studies, a statis-
tically significant difference of 3.8 points on the UPSIT test
was observed between groups. However, this change was
not perceived when evaluating patients with the self-report
olfactory assessment scale.’* The difference persisted for
up to 52-weeks, but treatment discontinuation resulted in
subsequent deterioration in olfactory function.

Mepolizumab, an anti-IL-5 monoclonal antibody, demon-
strated, in comparative studies with placebo, a modest
improvement in olfactory function assessed by visual analog
scales. However, there was no significant improvement in
olfactory function measured by psychophysical tests.*4>%:¢0

In spite of the lack of direct studies between these bio-
logical agents, innovative data comparison methods, such
as network meta-analysis and real-life studies, also suggest

the superiority of dupilumab over omalizumab, dupilumab
and benralizumab in improving olfactory function.3% 131,152

How to carry out olfactory tests already
validated for Brazil?

University of Pennsylvania Smell Identification Test
(UPSIT)

The UPSIT test consists of 40 odors distributed across 4 book-
lets with 10 pages each. The patient scrapes the brown strip
at the bottom of the page to release the odor, places the
booklet within 1.0 cm of their nose, and is required to choose
one answer among four possible alternatives (Fig. 2). The
responses can be recorded directly on the test or on a sep-
arate sheet for later correction. The number of correctly
identified odors constitutes the score on the test, and olfac-
tory function can be classified as normal or altered according
to Table 4.

Connecticut Chemosensory Clinical Research
Center Test (CCCRC)

The CCCRC tests both olfactory threshold and the identifi-
cation of different odors, allowing for both the quantitative
and qualitative assessment of olfaction. Moreover, it inde-
pendently investigates each nasal cavity, enabling the
discrimination of olfactory alterations on either side and
presenting a low production cost.

In order to conduct the olfactory threshold test, seven
concentrations of Butanol (n-butyl alcohol) are used, pack-
aged in identical and numbered vials from 1 to 7, with
the highest to the lowest concentration. A vial containing
distilled odorless water (vial 8) serves as a control. The
olfactory threshold is determined by presenting the individ-
ual with two identical vials, one containing distilled water
and the other a butanol solution. The test begins by compar-
ing the lowest concentration of butanol (vial 7) with distilled
water (vial 8). If the patient is able to differentiate the two
substances, the olfactory threshold score in the tested nos-
tril corresponds to the number of the butanol vial (in this
case, 7). On the other hand, if the individual cannot iden-
tify the odor, vials with more concentrated butanol solutions
are consecutively presented, alternating with the distilled
water vial. If the patient cannot identify even the most con-
centrated butanol solution (vial 1), the final score is 0. The
same steps should be repeated for the contralateral nasal
cavity.

As for the substance identification test, eight substances
are used: coffee powder, cinnamon powder, baby powder,
pacoca (peanut candy), cocoa powder, neutral soap, and
naphthalene. The substances are placed in opaque vials,
preventing visual identification of the content. Individuals
are provided a list beforehand containing the names of the
eight substances in the test, along with the names of eight
distractor substances. For each presented vial, the individ-
ual must name one of the substances from the list. After
testing the 8 substances in one nostril, the same steps are
repeated in the contralateral nostril, presenting the vials
randomly to avoid memorization of the order. The trigemi-
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Table 4 Classification of the degrees of olfactory loss according to the UPSIT, CCCRC, and MULTISCENT-20 tests.

Categories of olfaction UPSIT CCCRC MULTISCENT-20
N . Women: > 34 6to7 15
ormosmia Men: > 31 to =
Mild to severe Women: 17-31
hyposmia Men: 19-34 LD S ik
. Women: < 17
Anosmia Men: < 19 0to1.75 <10

UPSIT, University of Pennsylvania Smell Identification Test; CCCRC, Connecticut Chemosensory Clinical Research Center Test; MULTISCENT-

20, Multiscent-20 Digital Odor Identification Test.

2. Este odor se parece com: 2 1
a. pepino @ @
e T -
e b. chiclete ®|®
c. nozes ©|C
d. melancia @@

Figure 2

The four booklets of the University of Pennsylvania Smell Identification Test (UPSIT), one of the test pages, and a patient

attempting to identify one of the odors after scraping the strip with the booklet close but without touching their nose.

nal nerve function is evaluated at the end of the test with
the presentation of menthol (Vick®), but the identification of
this substance is not included in the final score. The identifi-
cation test score is obtained by scoring from 0 to 7 for each
nasal cavity, depending on the number of correctly identified
odors.

The final test score is independently calculated for each
nostril by averaging the olfactory threshold value and the
identification test, and ranges from 0 to 7 points.

MULTISCENT-20 digital odor identification test

The Multiscent-20 is a tablet that features an odor storage
and release system. It is a portable hardware device with a
touchscreen, integrated with a microcapsule system capable
of presenting up to 20 different odors through a flow of dry
air released at the odor dispenser opening (Fig. 3A). The
capsules are loaded through an insertion port on the back
of the device (Fig. 3B). The software application presents,
controls, and records responses in an automated manner.'>?

The digital odor identification test utilizes the mandatory
response paradigm among four alternatives. The olfactory
assessment begins with the individual receiving instructions
presented by an ‘‘avatar’’, as described below:

This assessment consists of a test containing 20 odors.
Sit in a comfortable position, and when it’s time to trigger
the odor, hold the device 10 cm away from your face.
3 The next screen will display the phrase ‘‘THIS SMELL
IS SIMILAR TO”’ with four response options. READ ALL
OPTIONS BEFORE pressing the ‘*RELEASE SMELL’’ button.

N =

4 By pressing the “‘RELEASE SMELL’’ button, a small opening
at the top frontal portion of the device will release the
odor for 5s. You can press the “*RELEASE SMELL’’ button
up to two times.

5 After sensing the odor, select the option corresponding to
the odor you smelled and press the **NEXT’’ button to pro-
ceed. If the odor you sensed is not among the alternatives,
select the option that is the closest match.

6 The number of correct answers will be revealed after the
test is completed.

The number of correct responses corresponds to the odor
identification test score. Olfactory function is classified as
normosmia (>15 points), hyposmia (14 to 11 points), and
anosmia (<10 points) (Table 5).

Criteria for indicating biologics in CRSWNP
with type 2 inflammation

The therapeutic decision-making process for cases of
CRSWNP previously indicated surgery after the failure of
clinical treatment. However, with the emergence of biolog-
ics for the treatment of CRSWNP and the growing evidence
of their efficacy and safety in managing this disease, a new
decision-making flow needed to be outlined: that, with the
failure of initial clinical treatment and appropriate surgery,
there might be an indication for biologics. This approach is
based on considerations related to safety and efficacy, as
well as cost-effectiveness.

Given the rapid advancement of knowledge in this field, it
is imperative to regularly update the guidelines for biologics
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A
Figure 3
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(A) Front view of the Noar MultiScent-20® digital device. It is a 7-inch touchscreen tablet used to digitally demonstrate

aromas. The odor release opening is indicated by an arrow. (B) Rear view of the device. Capsule with individual odor storage. The
capsules are loaded through an insertion port (arrow) on the back of the device.

eligibility criteria tailored to the local context, considering
the regional characteristics of the disease, resource avail-
ability, and the funding of the healthcare system. Faced
with the diverse realities around the world, certain guide-
lines may not be directly applicable in other regions, a fact
that may pose challenges and create confusion for medical
teams and national regulatory agencies in the indication and
funding of these treatments.

In an effort to mitigate this issue, we propose a new eligi-
bility criterion for biologics for patients with CRSwNP, based
on four pillars of indication:

1 Impact of the disease on the patient’s life, whether in the
presence of specific symptoms or in overall quality of life;

2 Extent of sinonasal disease;

3 Presence of type 2 comorbidities, such as asthma or AERD;

4 Presence of biomarkers to define type 2 inflammation.

In order to consider the use of a biologic, it is manda-
tory for the patient to present the following conditions: 1)
CRSWNP; 2) Appropriate priorsinonasal surgery or absolute
surgical contraindication.

Once the presence of the mandatory conditions is
confirmed, the eligibility questionnaire below should be
applied, which consists of 11 variables, with specific scores
for each, resulting in a final score ranging from 0 to 25. All
items below must be assessed: A final score <14 is highly sug-
gestive of NOT RECOMMENDING the use of biologics, while
patients with scores >14 are INDICATED for biologic use. It
is important to emphasize that the higher the score, the
greater the severity of the disease, with a higher proba-
bility of benefit from biologics, and, therefore, a stronger
indication.

This scoring system was based on a pilot evaluation con-
ducted by the authors, including 58 patients (29 considered
not recommended for biologic use and 29 with an indica-
tion). The questionnaire proved to be highly sensitive in
discriminating the ‘‘not recommended’’ and ‘‘indication’’
groups, considering a cutoff score of 14 points (Cronbach’s
alpha 0.84; ROC curve with AUC 0.9828, sensitivity of 0.96,
and specificity of 0.93 - data not published).

We perceive two major advantages in this innovative and
pioneering method on a global scale. First, it encompasses
a comprehensive assessment of patients by incorporating all
relevant clinical and laboratory factors related to this dis-
ease. Second, it is an evaluation that is easily adaptable to
the rapid advancements in the understanding of the disease
and potential changes in cost-effectiveness, where specific
scores and cutoff points can be readily adjusted without the
need to overhaul the entire evaluation scheme.

Evaluation of the clinical response to the
biologic - disease control

When a biologic is selected to treat uncontrolled severe
CRSWNBP, it is important to monitor the patient’s response to
the medication. In order to avoid inappropriate treatment
and unnecessary costs, the response to treatment should be
reassessed every 6-months. To this end, the following crite-
ria should be considered: VAS for nasal obstruction and/or
SNOT-22, oral corticosteroid use, EPN by endoscopy, olfac-
tometry, and asthma control (Table 6).

If the patient shows improvement in at least 4 of the 5 cri-
teria, the response is considered good. Achieving a response
in up to 3 criteria is considered moderate, and treatment
should be maintained in both cases. However, when none
of the criteria are met, the patient is considered a non-
responder, and the option is to switch to another biologic or
undergo a new surgery.

Disease remission

Remission of a disease is defined as complete control of
symptoms with objective markers. The recent application
of this concept to the management of inflammatory airway
diseases has promoted the concept of clinical remission,
using the treat to target approach.’>® The idea of remission
is well established in rheumatology and gastroenterology,
and is emerging in the field of airway diseases. In asthma
treatment, the concept of remission is considered as the
absence of exacerbations, stabilization of symptoms, and
the possibility of normalizing inflammatory markers, which
indirectly reflect lung function and inflammation.'*® There
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Table 5 Eligibility questionnaire.

Variables Score
Sub-item - Symptom severity'>*
a) SNOT-22 (validated for Brazilian

Portuguese)
<20 0
20-50 1
>50 2
b) VAS for nasal

obstruction/congestion or

rhinorrhea (consider the worst)
<3 0
3-7 1
>7 2
c) Olfactory Test (UPSIT/Connecticut)
< 3 (normosmia or mild hyposmia) 0
3-7 (moderate hyposmia) 1
> 7 (severe hyposmia or anosmia) 2
d) Number of previous surgeries
0 0
1 1
2 2
>3 or contraindication for undergoing 3

surgery
e) Use of systemic CS/year
0 0
1or2 1
>2 2
Sub-item - Extent of the disease
f) Polyp Size (Nasal Polyp Score -

bilateral)
0 0
1-2 1
3-4 2
>5 3
g) Sinus opacification (Lund-Mackay -

bilateral)
0-4 0
5-8 1
9-16 2
>16 3
Sub-item - Comorbidities
h) Asthma
No 0
Mild 1
Moderate/severe 2
i) NSAID Intolerance
No 0
Yes 2
Sub-item - Biomarkers
j) Serum eosinophilia
<150 0
150-300 1
> 300 2
k) Tissue eosinophilia
<10 0
10-43 1
> 43 2

20

Table 6 Assessment of clinical response to the biologic.

Improvement in quality of life (SNOT-22): > 9-points and/or
VAS: < points in nasal obstruction

Reduction in oral corticosteroid use (up to 1 cycle per
semester)

Improvement in olfaction (UPSIT/Connecticut): By at least
1 degree

Reduction in nasal polyps (NPS): Decrease > 2 points

Asthma control: Absence of exacerbations

Types of responses:
4-5: Good
1-3: Moderate
None: Non-responder

is still no definitive definition for remission in CRSWNP, as in
other specialties. In gastroenterology, for example, diges-
tive endoscopy is used as a criterion that documents the
recovery of the epithelium and mucosa.

Thus, expanding this concept to CRSwWNP, clinical remis-
sion would be considered the normalization of symptoms
and signs (SNOT-22, VAS, olfaction, EPN) through nasal
endoscopy demonstrating normal sinonasal mucosa, with the
maintenance of treatment.

Defining the criteria and the concept of remission in
CRSWNP will allow for the identification of favorable patient
outcomes. New research with more accurate biomarkers will
be necessary to properly stratify these patients.

Participatory therapeutic plan

The involvement of patients in therapeutic decision-making
has always been integral to well-practiced medicine. Preci-
sion medicine involves tailoring the treatment for chronic
diseases of the paranasal sinuses to each individual. With
the evolution of our understanding of available therapeutic
alternatives, it becomes crucial for the physician to pos-
sess the ability to convey, through suitable and practical
language, the risks, and benefits of different options to their
patients.

Advancements in medicine have not yet enabled the pre-
vention or definitive cure of CRS. In practice, the goal is
to minimize the significant impact of the disease on the
patients’ quality of life.

The introduction of biologics, supported by scientific
and real-life evidence demonstrating disease control in
patients deemed severe and uncontrolled, and without the
adverse effects associated with oral corticosteroid use, has
marked a pivotal moment in the management of these
patients.? This ongoing evolution reinforces the importance
of consistently sharing realistic expectations and updated
therapeutic options.

Participatory treatment embodies the practical appli-
cation of precision medicine, where patients may share
phenotypic similarities but very diverse endotypes. The pri-
mary challenge lies in selecting and prioritizing therapeutic
options within the constraints of finite and scarce financial
resources. The definitive solution to this ongoing dilemma
hinges on acquiring objective cost-effectiveness informa-
tion, which is currently limited. Given that a significant



Brazilian Journal of Otorhinolaryngology 2024;90(): 101394

number of patients with CRSWNP achieve disease control
through appropriate surgical treatments, combined with the
use of high-volume topical corticosteroid lavage, the early
use of biologics, except for patients with contraindications
for surgical procedures, should not be considered the first
option for these patients. As per consensus in the thera-
peutic plan, patients should have undergone at least one
appropriate sinonasal surgery, emphasizing the importance
of a clear understanding of this definition.

The appropriate surgery, regardless of the technique
adopted, should result in the wide opening of the maxillary,
ethmoid, and sphenoid sinuses. The frontal sinus should be
accessible through at least one Draf lla-type approach, but
less favorable anatomies may necessitate more extended
accesses.

The adequate control of inflammatory disease in sinuses
where medication lavage easily reaches the mucosa (such as
the maxillary and sphenoid sinuses), but not in more chal-
lenging locations (such as the frontal sinus), may suggest
that a broader surgery should be considered as a com-
plementary treatment option. On the other hand, early
recurrences of polyps (<6-months), despite appropriate top-
ical treatment, indicate that a new surgery would have a
lower likelihood of success.

In other words, there is still a long way to go, from
the necessary explanation to patients with CRSWNP about
the existence of biologics until their actual prescrip-
tion. This is attributed to both the lack of information
on cost-effectiveness and the relatively short follow-up
time for confirming long-term safety. Regardless of the
therapeutic option (or options) chosen, patients with
type 2 CRSWNP need to be educated about the impor-
tance of their active participation for the success of the
treatment.

Pragmatic proposal and cost-effectiveness

Our previous guideline originally established a minimum
scoring system based on clinical (endoscopic, quality of
life, and olfaction scores), serological, anatomopathologi-
cal, and radiological aspects to determine whether patients
with CRSWNP are eligible or not for biologic prescription.
There needs to be a collective awareness within the medical
community regarding the importance of striving to pro-
vide patients with the best therapeutic options, taking into
consideration the potential risks, benefits, and costs to soci-
ety. Financial aspects and the lack of adequate response
in at least 30% of patients’ require adherence to spe-
cific criteria when determining the prescription of such
medications.

The field of medicine is dynamic, and the time span
between updates of guidelines like this should become
increasingly shorter. It is possible that improvements in the
cost-effectiveness of biologics may alter the prioritization
of therapeutic options.
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