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Abstract

This review article aims to outline what is known in the pathophysiology of chronic rhinosinusitis with nasal polyposis
(CRSwWNP) and describe the mechanism of the biologic agents being investigated for this disease. Chronic rhinosinusitis with
nasal polyposis is an inflammatory disease of the nasal and paranasal mucosa, which causes symptoms of nasal obstruction,
hyposmia, and rhinorrhea. Conventional therapy for CRSWNP includes intranasal corticosteroids (INCS) and polypectomy, but
INCS offer only modest benefits, and recurrence after surgery is common. Therefore, effective pharmacologic therapies for
CRSwNP are being actively sought. Monoclonal antibodies have been successful in other chronic diseases involving eosino-
philic inflammation, such as chronic urticaria and asthma. Thus, researchers have begun expanding their scope and investigating
the efficacy of these drugs in the treatment of nasal polyposis. The monoclonal antibodies under investigation (omalizumab (anti
IgE), dupilumab (anti IL-4/IL-13), and reslizumab and mepolizumab (both anti IL-5), benralizumab (anti IL-5R «), and etokimab
(anti IL-33)) target key players in the pathophysiology of nasal polyposis (NP). Dupilumab has just completed phase I1I trials for
CRSwNP with positive results, while omalizumab, mepolizumab, and benralizumab are currently in phase III trials for this
indication. At this time, while there are no FDA-approved biologics for use in NP, research has highlighted the contributions of
IL-4, IL-5, IL-13, and IgE as disease mediators in the pathogenesis of NP. The current FDA-approved treatment of intranasal
steroids does not provide significant relief for many patients; therefore, these phase I trials of monoclonal antibodies bring hope
for an exciting new treatment option.
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Introduction

Nasal polyposis (NP) is a benign protruding of inflammatory
nasal and paranasal mucosa (Fig. 1) in the background setting
of chronic rhinosinusitis (CRSwNP). The disease must be
differentiated from a nasal choanal polyp, an inverting papil-
loma, or cystic fibrosis, which can all mimic NP clinically. NP
can be accompanied by mucociliary impairment, bacterial in-
fection, or allergy and remains difficult to treat. In the general
population, the prevalence of NP is 4% [1]. The chronic nature
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of the disease lends itself to sino-nasal symptoms, which can
be characterized by nasal obstruction, hyposmia, rhinorrhea,
facial pressure, and postnasal drainage, all of which reduce the
patient’s quality of life significantly. Due to its overlap with
other diseases with similar symptoms, nasal polyposis cannot
be diagnosed by symptomatology alone and direct visualiza-
tion guides diagnosis. Nasal endoscopy is used to visualize
nasal polyps and is later used to monitor disease progression
and treatment efficacy [2].

While the exact pathogenesis of nasal polyposis is not
known, the presence of eosinophils appears to be a key de-
nominator. Some research studies have attempted to classify
nasal polyposis based on the intensity of eosinophilia, varying
between different subgroups of patients, where patients with
concomitant allergy or asthma tend to have the most intense
eosinophilic inflammation [3]. Patients with a more severe
eosinophilic inflammation display a type 2 (Th2) inflammato-
ry pattern with increased expression of interleukins-4, -5, and -
13 (IL-4, IL-5, IL-13) and sometimes increased concentrations
of immunoglobulin E (IgE) [4]. In these patients, eosinophils
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Fig. 1 Intranasal view of nasal polyposis (ethmoid area) showing chronic
rhinosinusitis (CRS) with inflammatory mucosal thickening (white ar-
row) and nasal polyps (yellow arrow) protruding out of the chronic-
inflamed mucosa

contribute to mucosal swelling and epithelial damage through
the release of vasoactive substances and eosinophilic granular
toxins. The abundance of eosinophils and their increased ac-
tivation status in NP can be in part attributed to the combined
pressures of increased hematopoiesis, a prolonged survival of
eosinophils in the blood and tissue, and increased migration of
eosinophils from the vasculature into the tissue [5].

Pathophysiology

Currently, both an allergic (IgE-mediated) and non-allergic
pathway are understood in the pathophysiology of the under-
lying eosinophilia. Inhaled environmental allergens stimulate
an immunologic response where especially IL-4 but also IL-
13 can stimulate the initial differentiation of ThO (naive un-
differentiated) cells to Th2 cells, a process commonly referred
to as Th2 shifting [6]. IL-4 and IL-13 (which share the same
receptor) are also required in inducing the expression of the
vascular cell adhesion molecule 1 (VCAM-1), which is nec-
essary for the adhesion of eosinophils on the endothelium of
blood vessels. Eosinophils, in contrast to other white blood
cells, express the VLA-4 receptor which facilitates binding to
VCAM-1, allowing selective adhesion and migration of eo-
sinophils from the vasculature to the nasal and sinus tissue [7].

Allergic and non-allergic phenotypes exist in CRS patients
with or without gross nasal polyps. Non-allergic patients ap-
pear to have IL-13 in the nasal tissue, whereas allergic patients
have both IL-4 and IL-13. In the non-allergic mechanism, IL-
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13 from Th2 cells directly induces VCAM-1 expression and
eosinophil recruitment. In the allergic model, Th2 cells release
not only IL-13 but also IL-4, which also contributes to B cell
differentiation into IgE-producing plasma cells (Fig. 2) [8].
With further exposure of the immune system to allergens,
specific IgE antibodies are cross-linked on the surface of mast
cells. This induces mast cell degranulation and release of pre-
formed mediators, including IL-4, which furthers eosinophil
recruitment. In addition, another cytokine from Th2 cells, IL-
5, plays a key role in stimulating eosinopoiesis, differentia-
tion, chemotaxis, and prolonged eosinophil survival by
preventing apoptosis [9].

The eosinophilic inflammation causes edema due to increased
vascular permeability, and the toxic eosinophil proteins, once
released, induce mucus hypersecretion, impaired ciliary function
and epithelial erosion. This eosinophil-mediated tissue damage
potentiates the cycle of inflammation in the nasal mucosa, setting
the stage for polyp formation [10, 11].

Current Management

Intranasal corticosteroids are the only FDA-approved treat-
ment for nasal polyposis [12, 13]. Glucocorticoids can be
effective in the treatment of nasal polyps due to their ability
to reduce airway eosinophilia by preventing their migration,
activation, and viability at the gene transcription and post-
translational level [14]. This is achieved by reducing the ex-
pression of IL-4, IL-5, and IL-13. However, swollen polypoid
nasal and sinus tissue, thick mucus, and impaired cilia activity
reduce or prevent intranasal delivery.

Systemic glucocorticoids, while very effective, given over
an extended period of time can cause significant side effects
through immune and adrenal gland suppression, which results
in an iatrogenic Cushing’s syndrome. Features of Cushing’s
syndrome include osteoporosis, electrolyte imbalance, meta-
bolic syndrome, and cardiac arrhythmias [15]. For patients
with persistent symptoms despite medical management, sur-
gical excision of polyps is considered. However, surgery does
not treat the underlying cause of disease and recurrence of
polyps is common. A prospective study completed with 363
patients having undergone endoscopic sinus surgery plus con-
tinued medical management for nasal polyposis showed that
approximately 40% of patients had recurrence of nasal polyps
[16]. Despite current medical or surgical approaches, many
patients with nasal polyposis continue to have symptoms, sig-
nificantly impairing their quality of life. Therefore, novel
treatments that more specifically target disease and improve
patient outcomes without causing systemic side effects are of
utmost importance.

Patients with CRSwWNP experience symptoms such as nasal
blockage/obstruction, nasal discharge (anterior or posterior nasal
drip), facial pain pressure, or reduction of sense of smell.
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Fig. 2 Summary of nasal polyposis pathophysiology and monoclonal antibody targets

CRSwNP is defined by the presence of two of the above symp-
toms for over 12 weeks and polyps visualized bilaterally on
endoscopy [17]. Due to the predominance of these symptoms,
it is important that patients have improvement in these measures
when measuring the efficacy of therapeutic options. This is often
measured subjectively on symptom score scales, such as the
SinoNasal Outcome Test, Visual Analog Scale, RhinoQOL,
and the University of Pennsylvania Smell Identification Test.
These scales often use Likert scales, which is a scale of 0 to 5,
with 0 for no problem with the symptom and 5 for the symptom
creating a problem that is bad as it can be.

Nasal polyp score (NPS) is measured by endoscopic eval-
uation of the extent of polyps within the nasal cavity. The
original score that was measured in the phase III clinical trials
of mometasone nasal spray graded each nasal fossa as 0 for no
polyps, 1 for polyps in the middle meatus not reaching below
the inferior border of the middle turbinate, 2 for polyp
reaching below the inferior border of the middle turbinate
but not the inferior border of the inferior turbinate, or 3 for

large polyp reaching to or below the lower border of the infe-
rior turbinate. The scores from each side were summed for a
possible score range of 0 to 6. This scoring system is some-
what subjective in that it depends on operator technique and
timing in the nasal cycle, which may affect relative location
and, therefore, grading of polyps [13].

The Lund-Mackay score serves to assist clinicians in deter-
mining severity of mucosal swelling and the appropriate ther-
apeutic approach. It grades the five sinuses on CT to deter-
mine a total score. Sinuses are assigned a score of 0 for totally
patent, 1 for partial opacification, or 2 for complete
opacification. The osteomeatal complex (OMC) is graded as
0 for not occluded or 2 for occluded. Total score ranges from 0
to 24 and represents the summed score of the sinuses and
OMC:s bilaterally. Lund-Mackay was found to have higher
interscorer agreement and ease of use when compared with
other disease grading systems, such as Jorgensen or May-
Levine. The original Lund-Mackay score is not sensitive to
change within the partial opacification category (i.e., both 1%
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partial opacification and 99% partial occlusion would be
assigned a score of 1 for the sinus in question); therefore, a
modified Lund-Mackay score was developed, which subcate-
gorizes partial opacification. Three-dimensional volumetric
scoring systems do exist and are believed to be the most ac-
curate objective measures of disease. However, these systems
require significant operator training and are limited by access
to software [18].

Therapeutic Antibodies

With the success of monoclonal antibodies in other chronic
eosinophilic diseases, researchers have investigated the efficacy
of these drugs in the treatment of nasal polyposis (Table 1). The
monoclonal antibodies omalizumab (anti IgE), dupilumab (anti
IL-4R ), and reslizumab and mepolizumab (both anti IL-5)
specifically target key players in the pathophysiology of NP.
Although none of these drugs are currently approved for the
treatment of nasal polyposis, they are in clinical development
for this indication.

Omalizumab

Omalizumab is a humanized monoclonal antibody that binds
free-circulating IgE, inhibiting the binding of IgE to the high-
affinity IgE receptor. Omalizumab also downregulates the ex-
pression of IgE receptors on the surface of mast cells, baso-
phils, and dendritic cells [22]. IgE cross-linking results in mast
cell degranulation; therefore, inhibiting IgE reduces down-
stream inflammatory mediators released by mast cells, such
as IL-4. Omalizumab was originally approved in 2003 for
patients with treatment-resistant, moderate to severe allergic
asthma [23, 24]. Since then, it has been approved for patients
with chronic idiopathic urticaria that is not controlled by anti-
histamine (anti-H1) treatment [25]. Initial reports of the bene-
fit of omalizumab on nasal polyposis came from several small
case series in which subjects receiving omalizumab for their
asthma were observed to have decreased size of their comor-
bid nasal polyps and less requirement for intranasal cortico-
steroid sprays [26, 27]. Subsequently, a randomized, double-
blind, placebo-controlled trial (z =24) [19] was conducted to
investigate the efficacy of omalizumab in patients with nasal
polyps and comorbid asthma over a 16-week period. A sig-
nificant decrease in total nasal endoscopic polyp score was
seen in the omalizumab-treated group compared with the pla-
cebo group from week 8 and onward (week 8, P=.03; week
12, P=.04; and week 16, P=.005). This objective measure-
ment was confirmed by CT evaluation using the Lund-
Mackay score (P=.005). In the omalizumab-treated group,
symptom scores decreased for nasal congestion (P =.002),
anterior rhinorrhea (P =.003), and loss of sense of smell
(P =.004). Other outcomes measured in this study were serum
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and local mucosal inflammatory markers, but these were not
improved significantly by the treatment. Interestingly, the
study analyzed the effect of omalizumab in patients stratified
into “allergic” and “non-allergic” categories based on skin
prick test. After 16 weeks, both groups showed a significant
decrease in total polyp score and clinical symptoms. The most
commonly observed adverse event in the study was an upper
respiratory infection (URI), and no serious adverse events
were reported. A shortcoming of'this study was including only
patients with severe nasal polyposis and comorbid asthma, so
the results cannot be generalized to NP patients without con-
current asthma.

Omalizumab is currently in phase III trials for the indica-
tion of CRSWNP. These two double-blind, placebo-controlled
trials, “POLYP 1” and “POLYP 2,” are evaluating a total of
265 adult subjects with treatment-resistant nasal polyposis,
measuring two co-primary endpoints of nasal congestion
symptoms and an intranasal polyp score over 24 weeks of
treatment [28, 29]. An open-label extension trial of POLYP
1 and POLYP 2 is currently in recruitment [30].

Dupilumab

Dupilumab is a fully human monoclonal antibody targeting
the IL-4 receptor o-subunit. This receptor subunit is shared by
the IL-4 and IL-13 receptors. Therefore, signaling of both
interleukins is inhibited by dupilumab, with the goal of reduc-
ing the Th2-mediated inflammation. In March of 2017,
dupilumab was approved for treatment of patients with mod-
erate to severe atopic dermatitis whose symptoms are not con-
trolled with topical prescription therapies [31]. A randomized,
double-blind, placebo-controlled parallel group study [20]
was executed with 60 patients who had nasal polyposis refrac-
tory to corticosteroids. The experimental group was given a
loading dose of dupilumab followed by weekly injections.
Both experimental and control groups received concomitant
mometasone furoate nasal spray. The study period was
16 weeks. The change in bilateral endoscopic nasal polyp
score was statistically significant between the two treatment
groups (LS mean difference between groups, — 1.6 [95% CI,
—2.4t0—0.7]; P <.001). Clinical symptoms evaluated by the
SinoNasal Outcome Test (LS mean difference between
groups, — 18.1 [95% CI, —25.6 to— 10.6]; P < .001) and sense
of smell measured by the University of Pennsylvania Smell
Identification Test (LS mean difference between groups, 14.8
[95% CI, 10.9 to 18.7]; P<.001), both showed significant
improvements. The study also looked at serum biomarkers
and saw a statistically significant decrease in the levels of total
serum IgE in the treatment group when compared with the
placebo group (P <.001). Adverse events were reported in
25/30 patients in the placebo group and 30/30 in the treatment
group, which most commonly included nasopharyngitis, in-
jection site reactions, and headache.
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Dupilumab has just completed two phase III trials for use with
background mometasone furoate nasal spray for the indication of
nasal polyps. The studies had two primary endpoints: change
from baseline in nasal congestion/obstruction (NC) symptom
severity score by daily patient assessment and change from base-
line in nasal polyposis score (NPS) as assessed by nasal endos-
copy. Both of these primary endpoints were met, per initial data
released from the manufacturer [32, 33].

Biologics Targeting IL-5 (Reslizumab, Mepolizumab,
Benralizumab)

Reslizumab is a humanized anti-IL-5 antibody that binds circu-
lating IL-5 and prevents its binding to the o-subunit of the IL-5
receptor. This prevents the differentiation, survival, and life
prolongation of eosinophils. In March 2016, reslizumab was
given FDA approval for add-on maintenance treatment in pa-
tients with severe asthma aged 18 years and older with an
eosinophilic phenotype [34, 35]. A study published in 2006
sought to determine the effect of reslizumab in patients with
“massive nasal polyps.” In this randomized, double-blind,
placebo-controlled study (n=24) [9], the experimental group
was administered a single intravenous infusion (1 mg/kg or
3 mg/kg) of reslizumab and followed for 36 weeks. The prima-
ry outcome of this trial was an improvement in nasal polyp
score. Reslizumab decreased blood eosinophil count in both
dosage groups as early as 8 h post-infusion when compared
with placebo, and this was sustained for up to 8 weeks
(P<.01). Notably, after 24 weeks (1 mg/kg) or 32 weeks
(3 mg/kg), increased eosinophil counts to levels higher than
baseline occurred (P < .05). While, at the end of the study, there
was no significant reduction in total polyp score in any group,
the 1 mg/kg group did show a temporary decrease in total polyp
score during the trial. During post-study analysis, it was found
that “responders”—those who had the best improvement on
reslizamab—had baseline nasal secretion IL-5 levels greater
than 40 pg/mL (odds ratio, 21.0 [95% CI 1.5 to 293.3];
P =.009). Fifty-eight percent of participants experienced an
adverse event, most commonly URI, without any significant
difference between the placebo or two treatment groups.

Reslizumab may improve nasal polyp score and symptoms
in patients with higher IL-5 levels in their nasal secretions.
However, assessing nasal IL-5 levels is not very feasible in
clinical practice and might limit its application compared with
other monoclonal antibody therapies. While there are no cur-
rent trials for reslizumab in the treatment of nasal polyposis, a
phase III trial for reslizumab in chronic rhinosinusitis is cur-
rently in recruitment phase [36].

Mepolizumab is a humanized anti IL-5 antibody with a
mechanism of action similar to that of reslizumab, though it
has been developed as a subcutaneous injection rather than an
intravenous infusion. In November 2015, the drug was given
FDA approval for add-on maintenance treatment of patients
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with severe asthma aged 12 years and older and with an eosin-
ophilic phenotype [21]. A study published in 2011 [37] evalu-
ated mepolizumab as a treatment for severe nasal polyposis in
30 patients with CRSWNP. In this randomized, double-blind,
placebo-controlled study, the experimental group was given
two injections of the drug 28 days apart after an initial run-in
period of 4-12 weeks. The primary outcome of this study was
reduction in NP score at 4 weeks after the second injection.
Secondary outcomes included change in CT score, nasal peak
inspiratory flow, and total symptom score. In addition, the pe-
ripheral blood eosinophil counts and serum and nasal secretion
cytokine levels were measured. Total polyp score was signifi-
cantly decreased in the treatment group (P=.028). No other
outcomes reached statistical significance. However, no rebound
eosinophilia as noted in the previous trial of reslizumab was
observed. Of note, there was a significant dropout rate during
the course of the study, which may have contributed to the lack
of a significant difference between groups. During the study,
16/30 patients experienced at least one adverse event, most
commonly URI, which was experienced by 5/20 patients in
the experimental group and 1/10 patients in the placebo group
without reaching statistical significance between groups.

Another trial [38] of mepolizumab was published in 2017
to evaluate the reduction in need for surgery in patients with
severe nasal polyposis. All participants were eligible for revi-
sion polypectomy due to recurrent nasal polyposis refractory
to intranasal corticosteroids. Both experimental and control
groups used nasal steroids during the 14-day run-in period
and for the length of the study. Patients were followed for
25 weeks and were administered mepolizumab injection or
placebo at week 1 and every 4 weeks thereafter, with the final
dose on week 21. The primary endpoint was the decrease in
the number of patients who no longer met criteria for surgery
based on NP score and NP severity assessed by a Visual
Analog Score (VAS) at 25 weeks. Secondary endpoints in-
cluded other symptomatic improvements of NP. The
mepolizumab group showed a significant reduction in need
for surgery at 25 weeks as compared with the control group
(P=.006). There was also significant improvement of indi-
vidual symptom scores in the mepolizumab group as early as
week 5 (nasal blockage and rhinorrhea, P <.05) or week 9
(postnasal drip, P<.001; loss of smell, P<.05). This im-
provement was still significant at the end of the trial (nasal
blockage, P <.01; all others, P<.001). Some participants be-
came “responders” (by symptomatic improvement and re-
duced need for surgery) for the first time at 25 weeks. The
investigators noted that, perhaps, further long-term studies
should be conducted since there was no long-term follow-up
and certain participants converted to responder status late in
the trial.

A phase III trial for mepolizumab in nasal polyposis is
currently recruiting participants. This long-term study intends
to enroll 400 participants and will include subcutaneous
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injection of mepolizumab every 4 weeks with background
mometasone furoate nasal spray for 52 weeks. Its primary
outcomes include change from baseline total endoscopic nasal
polyp score and change in VAS score of nasal obstruction.
Secondary outcomes include time to first nasal surgery after
drug cessation. Given the existing and planned studies,
mepolizumab could serve to improve nasal symptoms in nasal
polyposis, reduce need for nasal polypectomy, or delay the
need for nasal polypectomy in NP patients.

Benralizumab is another monoclonal antibody targeting
IL-5 activity. Specifically, it is a humanized monoclonal anti-
body against the o-subunit of the IL-5 receptor. It is approved
for use in adolescents and adults with severe eosinophilic-type
asthma. A recent post hoc analysis of the two trials of
benralizumab in severe eosinophilic asthma examined those
subjects with nasal polyposis versus those without NP. It
found that benralizumab resulted in greater improvement in
asthma exacerbation rate and lung function in subjects with
nasal polyps than in those without polyps [39]. However, na-
sal polyp outcome measures were not examined. A phase 111
double-blind, placebo-controlled trial of benralizumab with
background mometasone furoate for treatment of severe nasal
polyposis is currently recruiting subjects [40].

Biologics Targeting IL-33

As the second wave of biologics targeting Th2-mediated in-
flammation make their way down the investigational pipeline,
they are likely to be trialed for their efficacy in treating
CRSwNP. One of these already being considered for use in
CRSwNP is AMG 282, which is an anti-ST2 monoclonal
antibody, inhibiting the binding of IL-33 to the ST2 receptor.
IL-33 is expressed by basal epithelial and endothelial cells,
functioning as an “alarmin” to alert the immune system, par-
ticularly innate immune cells (innate lymphocyte cells type-2
(ILC-2)) and Th2 cells, to damage or stress [41]. A phase I
study assessing the safety and tolerability of AMG 282 in
healthy volunteers and in subjects with CRSWNP has been
recently completed [42]. While no current phase II trial of
AMG 282 in nasal polyposis appears to be underway, another
monoclonal antibody targeting IL-33, etokimab, will be eval-
uated for use in adults with chronic rhinosinusitis with nasal
polyposis in an upcoming phase II double-blind, placebo-
controlled trial [43].

Discussion

As shown above, therapeutic antibodies have shown promise
toward improving the management and treatment of nasal
polyposis. However, at this time, none of the drugs are FDA-
approved for NP. Investigation of the drugs has elucidated that

the contributions of IL-4, IL-5, IL-13, and IgE as disease me-
diators might be significant in the pathogenesis of NP.

One of the unknowns in nasal polyposis is the exact contri-
bution of genetics and expression of certain mediators in each
individual patient’s disease, resulting in different phenotypes
and endotypes. For example, some patients have a genetic ten-
dency to produce high levels of IL-4, making that mediator a
more important target for their treatment. On the other hand,
other patients might tend to make high levels of IL-5 and have
otherwise normal expression of IL-4. These patient groups may
have comparable symptoms and objective polyp scores, but the
approach to their therapy might be different using highly spe-
cific therapeutic antibodies. An important point is that this does
not mean that these patient groups suffer from different dis-
eases, but rather that the disease process is heterogeneous, in
terms of the weight of different cytokines contributing to a
similar inflammatory process, and different individuals may
require therapy targeting different mediators.

Because expression of these mediators varies among patients,
determining a clinically realistic biomarker that would predict
drug efficacy is important. In the currently completed trials, there
was no biomarker identified in nasal secretions or serum that
predicted response to treatment, with the exception of IL-5 levels
in the nasal secretions. A conceivable barrier toward using a
single nasal biomarker is the potential for this biomarker to have
a lesser apparent concentration due to dilution by increased nasal
secretions in patients with nasal polyposis, but increased absolute
expression, or an increased concentration in the tissue but not in
the secretions. Furthermore, while the reslizumab trial showed
the best response among patients with increased baseline IL-5 in
nasal secretions, a test to obtain this value may be neither readily
available nor practical for broad implementation in a clinical
setting. Therefore, in order for these drugs to be marketable as
a future treatment option, a more feasible biomarker might need
to be identified for each monoclonal antibody.

Future clinical trials should consider larger sample sizes,
longer duration of treatment, longitudinal follow-up after
treatment, and direct comparison between the monoclonal an-
tibodies, or comparing them with intranasal corticosteroids,
which are the current standard of medical treatment. Some
of the previous clinical trials, either conducted or underway,
use concomitant mometasone furoate for both experimental
and control groups. Mometasone furoate does not require po-
tential phenotyping or endotyping by biomarker expression—
corticosteroids work by more broadly downregulating multi-
ple Th2 inflammatory mediators that contribute to NP and are
not as specific as the therapeutic antibodies. Dosage, frequen-
cy, and duration of monoclonal antibody treatment might also
need to be adjusted for improved efficacy and safety.

Additionally, while the current trials have demonstrated
initial efficacy and safety, novel treatment approaches inher-
ently contain high risk for unknown long-term side effects to
surface when patients are treated for a longer duration or in
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greater numbers. However, these uncertainties are typical for
novel treatments in clinical development and should not dis-
tract from the enormous clinical value that new treatment op-
tions bring to NP patients. For many, the only FDA-approved
treatment option, intranasal mometasone furoate and
fluticasone propionate corticoid steroids, is not sufficient in
providing enough symptomatic relief for NP and associated
diseases, such as bronchial asthma and allergic rhinitis. After
medical management is deemed inadequate, physicians often
turn to off-label systemic steroids or surgery, with potential
morbidity and high recurrence rates.

Conclusion

Nasal polyposis poses a great burden on the quality of life of
patients. The current FDA-approved medical treatment for NP
using intranasal corticosteroids is inadequate in many patients.
Monoclonal antibody therapies targeting several crucial medi-
ators of NP pathogenesis have shown success in phase II and
I clinical trials, and now bring hope for an exciting new
treatment option urgently needed.
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