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Background and Objectives Dupilumab is approved for the treatment of uncontrolled
chronic rhinosinusitis with nasal polyps (CRSwNP) and has been shown to be relatively safe
and effective in randomized controlled trials. As such, real-world effectiveness and safety data
should be obtained.

Subjects and Method We performed a retrospective review of patients with CRSWNP who
received monthly treatment of dupilumab between January 2022 and June 2023. Reviewed for
the study were the following: demographic data, comorbidities, the visual analogue scale (VAS)
for nasal obstruction and sense of smell, identification scores of the Korean version Sniffin’
stike IT (K'VSS 1) test, nasal polyp score (NPS), and serum eosinophil count. Statistical anal-
yses were performed for each clinical variable.

Results A total of 76 patients (49 male, 27 female) were included in this study. The VAS
scores decreased from 7.17 at the baseline to 4.51 at month 6; the KVSS II identification scores
increased from 6.71 to 8.47, and the NPS decreased from 3.82 to 0.44. The sino-nasal outcome
test-22 scores decreased from 36.29 at the baseline to 8.22 at month 6. The correlations be-
tween all clinical variables were statistically significant.

Conclusion Monthly treatment of dupilumab is effective and safe for patients with CRSwNP.
Further research is required to determine the predictive parameters for treatment responses
and adverse events. Korean J Otorhinolaryngol-Head Neck Surg 2025;68(4):159-67

Keywords Biologics; Nasal polyps; Sinusitis.

Introduction

Chronic rhinosinusitis (CRS) is a common inflammatory
disease affecting approximately 5%—12% of adults worldwide
and approximately 8.4% of the Korean population."” If nasal
polyps are present, both rhinosinusitis and polyps show higher

This is an Open Access article distributed under the terms of the Creative Commons
Attribution Non-Commercial License (https://creativecommons.org/licenses/by-nc/4.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.

recurrence rates of approximately 20%—60% after endoscopic
sinus surgery.” Thus, patients have undergone revision endo-
scopic sinus surgery or long-term corticosteroid treatment,
which leads to an increased cost burden and lowers the qual-
ity of life.

Dupilumab is a human monoclonal IgG4 antibody that binds
to the interleukin-4 (IL-4) receptor a subunit to inhibit [L-4
and IL-13, which play a key role in type 2 inflammation.” At
the molecular level, inhibition of IL-4 and IL-13 reduces type
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2 biomarkers (e.g., eotaxin-2, total IgE, and pulmonary and
activation-regulated chemokine).

In 2019, the US Food and Drug Administration approved
dupilumab for the treatment of uncontrolled chronic rhinosi-
nusitis with nasal polyps (CRSwWNP). The efficacy and safety
of dupilumab in patients with CRSWNP have been reported
in two large multicenter randomized controlled trials.” In
these trials, patients got 300 mg of dupilumab every 2 weeks
during study periods.

However, to the best of our knowledge, reports based on
real-world experiences remain insufficient in Korea. Further-
more, most of patients visiting our center took dupilumab
every month because they couldn’t afford cost of medication.
Thus, we wanted to figure out efficacy and safety of dupil-
umab every month for patients with uncontrolled CRSwWNP.

Subjects and Methods

Study design

We performed a retrospective chart review of patients who
received dupilumab every month for the treatment of CRSWNP
at the Department of Otorhinolaryngology-Head and Neck
Surgery of Kosin University Gospel Hospital between Janu-
ary 2022 and June 2023. The study procedure was exempted
from human subject research by the Institutional Review
Board (IRB) of Kosin University Gospel Hospital (IRB num-
ber KUGH 2023-04-033).

Inclusion and exclusion criteria

Patients who were diagnosed to uncontrolled CRSWNP and
administrated 300 mg of Dupixent” (dupilumab; Paris, France)
subcutaneously every month were included. Term ‘uncon-
trolled” was defined to whose nasal symptoms such as rhinor-
rhea, nasal congestion and hyposmia or anosmia continued
over | year while use of systemic corticosteroids more than
two courses or use of low dose corticosteroids over 3 months.

Patients whose age was under 18 years at start of dupilumab
treatment were excluded. Patients who received dupilumab
less than 3 times or who had not received injections over a 2
months span were excluded for proper comparison. Patients
who received systemic or local corticosteroids for other dis-
eases, and those who received other monoclonal antibody or
immune therapies during dupilumab administration were

excluded.
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Data collection

Demographic information, including age and sex, was col-
lected. The presence of underlying diseases, including other
type 2 inflammatory diseases (e.g., asthma and atopic derma-
titis), was recorded.

Clinical variables—including the visual analogue scale
(VAS—ranging from 0 to 10) for nasal symptoms that include
nasal obstructions, rhinorrhea, and hyposmia; changes in the
endoscopic nasal polyp score (NPS—ranging from 0 to 8,
with higher scores indicating a higher polyp burden); and the
identification score of the Korean version of the Sniffin’ stick
IT (KVSS 1I) test involving six odors familiar to Koreans (pa-
tients smells each of 16 odors and choose one out of four odors
items even though they do not know the correct one. And the
number of correct answers is scored.”)—were collected be-
fore each injection for clinical outcomes. Serum eosinophil
counts (cells/uL) and tissue eosinophil counts of biopsy speci-
men of nasal polyps (cells/HPF) were collected from patients
who underwent sinus surgery.

European Position Paper on Rhinosinusitis and Nasal Pol-
yps/European Forum for Research and Education in Allergy
and Airway Diseases 2023 (EPOS/EUPOREA 2023) guide-
lines suggested indications for biological treatment in CRSWNP
as five criteria and cut-off points (Table 1).” We analyzed
whether patients met each criteria retrospectively. And the
EPOS/EUPOREA 2023 guidelines suggested for evaluating
the response to treatment after 6 months and 1 year based on
five criteria: reduced nasal polyp size, reduced need for sys-
temic oral corticosteroids, improved quality of life, improved
sense of smell, and reduced impact of comorbidities. Based
on these criteria, we evaluated the response of treatment ev-
ery 3 months.

All clinical variables except tissue eosinophil counts (mea-
sured once at the sinus surgery) and sino-nasal outcome test-
22 (SNOT-22; measured at the beginning of the treatment and
every 6 months) were collected at the beginning of the treat-
ment, at month 1, and every 3 months thereafter.

Statistical analysis

Descriptive statistical analysis, Wilcoxon signed-rank tests,
and Mann—Whitney U tests were performed using SPSS (ver-
sion 25.0; IBM Corp., Armonk, NY, USA). To assess the risk
factors associated with the development of adverse events,
qualitative variables were compared using the chi-squared
test (or Fisher’s exact test when necessary). Student’s t-test
was used to compare the distribution of quantitative data (or
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Table 1. Criteria and cut-off points of indication for biological treatments in chronic rhinosinusitis with nasal polyps of EPOS/EUFOREA

2023 guideline

Criteria

Cut-off points

Evidence of type 2 inlammation

Need for systemic corticosteroids of contraindication to systemic
steroids

Significantly impaired quality of life
Significant loss of smell
Diagnosis of comorbid asthma

Tissue eosinophil > 10/HPF
OR
Blood eosinophil =150
OR
Total IgE =100
> 2 courses per year
OR
Long term (>3 months) low dose steroids
SNOT-22 >40
Anosmic on smell test

In case of asthma: regular need for inhaled corticosteroids

IgE, immunoglobulin E; SNOT-22, sino-nasal outcome test-22; EPOS/EUFOREA, European Position Paper on Rhinosinusitis and Nasal
Polyps/European Forum for Research and Education in Allergy and Airway Diseases

the Mann—Whitney U test when the distribution departed from
normality or when homoscedasticity was rejected). A p-value

under 0.05 is considered to indicate statistical significance.

Results

Demographics

A total of 81 patients were enrolled. Five patients were ex-
cluded; two patients whose age were under 18 at start of the
dupilumab administration and three patients who were ad-
ministrated dupilumab under 3 times during study period.
Thus, 76 patients (49 of male and 27 of female) were finally
included in this study (Fig. 1). All of included patients were
administrated 300 mg dupilumab subcutaneously 1-month
interval during the study period.

The mean age at the start of therapy was 48.2 years (with
arange of 19—83). A total of 72 of the 76 participating patients
had previously undergone one or more endoscopic sinus sur-
geries. Nine patients had coexisting type-2 inflammatory dis-
ease, all of whom had asthma. None of the patients had other
type 2 inflammatory diseases, such as atopic dermatitis. Pa-

tients got an average of 4.06 injections (with a range of 2—12).

Baseline characteristics

The baseline clinical variables were collected during the
first clinic visit. We subsequently analyzed the changes in
clinical variables during a follow-up visit. Clinical variables,
except serum eosinophil counts, improved significantly. The
mean VAS score for nasal symptoms was 7.17, with 50 pa-
tients (65.8%) presenting a score of 7 or higher. The mean
SNOT-22 score was 36.29. The mean NPS was 4.06 (with a
range of 2—7) with 48 patients (63.1%) falling in the 4—8

Uncontrolled chronic rhinosinusitis
with nasal polyps patients
with dupilumab administration
(n=81)

Age under 18
¥ (n=2)

Age suitable for the indication

\4

of dupilumab administration
(n=79)

Concomitant treatment with

\

other biologics

v (n=3)
Not on concomitant tfreatment

with other biologics
(n=76)

Enrolled patients: n=76

Fig. 1. Schematic diagram for the inclusion and exclusion criteria
of this study.

range and 23 patients (30.3%) falling within the 1-3 range.
The mean Identification score of the KVSS II was 6.71 (with
a range of 0—13). The mean serum eosinophil count was 363
cells/uL. Seventeen patients had an eosinophil count higher
than 500 cells/uL of serum (hypereosinophilia); however, no
patient presented with an eosinophil count higher than 1500
cells/uL (Table 2).

Clinical variables and outcomes

Mean identification score of KVSS II was increased from
6.71 at baseline to 8.47 at month 1 (p<0.001), 8.97 at month
3 (p<0.001), and 9.69 at month 6 (p<0.001). The increase in
score was most prominent after the first injection (Fig. 2A).

The mean VAS scores for nasal symptoms decreased from
7.17 at baseline to 4.51 at month 1 (p<0.001), 3.77 at month 3
(p<0.001), and 2.64 at month 6 (p<0.001). Similar to the
KVSS II identification score, the change after the first injec-
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Table 2. Baseline characteristics of patients

Characteristic Value
Age at start of therapy (yr) 48.2+13.3
(19-83)

Sex, male:female 49:27
Previous sinus surgery

0 previous surgery 4 (5.3)

1 previous surgery 47 (61.8)

>?2 previous surgery 25(32.9)
Coexisting type-2 inflammatory diseases 9(11.8)

Patients with asthma 92(11.8)
Evidence of type-2 inlammation 72 (94.7)
Times of injection 4.83+2.68
NPS (range of 0 to 8) 3.82+1.86

NPS 0 5(6.6)

NPS 1-3 23(30.3)

NPS 4-8 48 (63.1)
SNOT-22 score 36.29+£21.76
Identification score of KVSS Il (range of 0to 16)  6.71+3.33
CRSWNP disease severity VAS (range of 0to 10)  7.17+1.33
Serum blood eosinophil count (10°/L) 0.363+0.296

Serum blood eosinophil count >0.15 60 (78.9)
Serum total IgE (IU/mL) 336.4+504.5

Serum total IgE >100 41 (53.9)
Number of EPOS/EUPOREA 2023 indication

criteria met per patient

1 6(7.9)

2 29 (38.2)

3 30 (39.5)

4 11 (14.4)

5 0

Data are presented as mean + standard deviation (range) or
n (%). SD, standard deviation; NPS, nasal polyp score; SNOT-22,
sino-nasal outcome test-22; KVSS II, Korean version Sniffin’ stikc
II; VAS, visual analogue scale; IgE, immunoglobulin E; EPOS/
EUPOREA, The European Position Paper on Rhinosinusitis and
Nasal Polyps/European Forum for Research and Education in
Allergy and Airway Diseases

tion was the most prominent. At month 6, four patients pre-
sented with VAS scores higher than four. None of the patients
required systemic corticosteroids after the first dupilumab
injection (Fig. 2B).

The mean NPS decreased from 3.82 at baseline to 2.02 at
month 1 (»p<0.001), 1.34 at month 3 (p<0.001), and 0.44 at
month 6 (p<0.001). None of the patients had an NPS >3 at
month 6 (Fig. 2C).

The serum eosinophil count decreased from 363 to 361
cells/uL at month 6—however, this is not statistically signif-
icant. Twelve of the 76 patients showed signs of hypereosino-
philia at baseline. Three patients showed newly onset transient
elevations of serum eosinophil at month 1. All eosinophil
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counts were under 1500 cells/uL (Fig. 2D).

The SNOT-22 score decreased from 36.29 at baseline to
8.22 at month 6 (p<0.001); in two of the patients, the SNOT-
22 score at month 6 was higher than 40 (Fig. 2E).

Response to the treatment

Based on EPOS/EUPOREA 2023 guidelines, 34 patients
showed good to excellent responses (met criteria 4 to 5), 33
patients showed poor to moderate response (met criteria 1 to
3), and one patient showed no response (met no criterion) at
month 1. A total of 35 patients showed a good-excellent re-
sponse and 26 patients showed a poor-moderate response at
month 3. Lastly, 26 patients showed a good-excellent re-
sponse and 10 patients showed a poor-moderate response at
month 6 (Fig. 3). In detail, all nine of the patients with comor-
bid asthma showed a reduced impact had by the asthma. None
of the patients required oral corticosteroids while being ad-
ministered dupilumab.

During dupilumab administration, 7 of 76 patients (9.2%)
needed additional medications to regulate CRSWNP. Four pa-
tients except for cases of adverse events took oral antihista-
mines within 1 week. Two patients took leukotriene receptor
antagonist within 1 month. One patient took antihistamine to
regulate rhinorrhea caused by COVID-19 infection. There
was no patient who needed systemic or intra-nasal cortico-
steroids for their nasal symptoms except for cases of adverse

events.

Safety

Eleven patients (14.5%) experienced 12 adverse events dur-
ing the study period. The most frequent adverse event was a
skin reaction other than at the injection site (9 of 12 adverse
events), two cases of epistaxis, and one case of epigastric pain.
No critical adverse events were observed. The injection site or
ocular reactions, including conjunctivitis, were not recorded.
None of the patients with hypereosinophilia showed organ
symptoms such as fibrosis, thrombosis, erythema, and angio-
edema (Table 3).

“Skin reactions” included four cases of erythematous pap-
ules and patches, two cases of psoriatic rashes, two cases of
pruritus, and one case of erythematous changes. All skin rash-
es regressed within 1 week of antihistamine and/or topical
corticosteroids administration. Two patients with skin rashes
discontinued dupilumab treatment at the physician’s discre-
tion. No recurrence of skin rashes was observed in the patients
who continued treatment. Two cases of epistaxis could have
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Fig. 3. Histogram of patients’ response to dupilumab treatment as
per European Position Paper on Rhinosinusitis and Nasal Polyps/
European Forum for Research and Education in Allergy and Air-
way Diseases 2023 guidelines. Green shows the number of pa-
tients with a “good-excellent response,” orange for a “moderate-
poor response” and red for “no response.”

occurred postoperatively; however, in these cases, epistaxis
occurred at least 1 month after sinus surgery. Intraoperative
diffuse oozing and bleeding in both nasal cavities were ob-
served in both cases, which differ from the general postoper-

ative epistaxis.

Discussion

The treatment of choice for uncontrolled CRSWNP has var-
ied with the development of biologics such as dupilumab. The
efficacy and safety of dupilumab for CRSwNP have been re-
ported in large multicenter randomized controlled trials (LIB-
ERTY NP SINUS-24 and LIBERTY NP SINUS-52).” In these
trials, patients treated with dupilumab every 2 weeks for 24
(SINUS-24) and 52 weeks (SINUS-52) showed significant im-

provement in clinical outcomes, including nasal symptoms,

www.kjorl.org 163
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Table 4. Comparison of clinical variables to previous real-world studies

M3-4 Mé6-7 MI12-13

Olfactory performance
M1

BL

Type

SNOT-22
M1 M3-4  Mé6-7 MI12-13

BL

Nasal polyps score
M1 M3-4 Mé-7 MI2-13

BL

Injection
interval

Study
period
(months) (weeks)

Nation

Study
population

Articles

7.8

7.6

5.6

3.22

1.4 60.48 373 28.2 25.6 21.8 SSIT-12

1.9

2.1

43

13

Germany

40

Jansen, et al.'”
(2023)

7.57 8.29 1085 11.12

3.83

SSIT-16

10.8

19.5

34.02

59.56

1.81

2.53

3.85

5.7

ltaly 12

57

De Corso, et al.”
(2022)

Kilty and Lasso'”

(2022)

14.37

23.47

23.37

60.56

Canada 12

85

21

54.5

Italy

82

Nettis, et al.'”
(2022)

6.29 6.3 6.34

6.28

3.53 2.79 2.45 1.87 58.83 31.66 2671 2645 23.13 SSIT-16

5.51

Italy 12

47

Ofttaviano, et al.”?
(2022)

6.77 7.85 8.14 8.16

2.86

3.03 2.23 1.88 1.52 51.59 2627 2121 203 16.59  SSIT-12

4.88

Germany 12

41

Boscke, et al.?
(2023)

8.47 8.97 9.69

6.71

KVSS-II

8.22

1.34 0.44 36.29

2.02

3.82

Korea

This study

identification

SNOT-22, sino-nasal outcome test-22; BL, baseline; M1, month 1; M3—4, month 3 or 4, Mé6—7, month é or 7; M12—13, month 12 or 13; SSIT-12, Sniffin" Sticks-12 identification test; SSIT-

16, Sniffin’ Sticks-16 identification test; KVSS Il, Korean version Sniffin’ stikc |l
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nasal polyp size, sense of smell, and the need for systemic
corticosteroids.

In our study, patients received dupilumab treatment at a
relatively longer interval than that in the LIBERTY NP trials
and other previous real-world studies. Patients received du-
pilumab injections every 2 weeks in most previous studies but
every 4 weeks in this study.”®"” This was due to the relatively
higher price burden of dupilumab for patients under the Ko-
rean National Health Insurance system. Nevertheless, clini-
cal variables improved significantly. The treatment resulted
in rapid improvements in the NPS, nasal symptoms, olfacto-
ry performance, and the need for systemic corticosteroids.

Four patients did not get an endoscopic sinus surgery before
the dupilumab administration. One patient did not fit systemic
condition for the surgery and three patients refused the sur-
gery and wanted to get the dupilumab treatment. At baseline,
their clinical variables including KVSS II identification score,
NPS, VAS, SNOT-22 score were similar to entire results. At
month 6, all clinical variables got improved; KVSS identifi-
cation score was 5.50, NPS was 0, VAS was 5.50 and SNOT-
22 score was 12.00. Objective variables improved similar with
entire results, but subjective variables were not improved as
much as entire results. Because of small sample size, precise
statistical analysis was not available. Patients who got the
surgery before had relatively widened nasal cavity, thus they
would be able to feel more comfortable after polyps were de-
creased than patients who did not get the surgery.

Consistent with previous real-world studies, clinical out-
comes—including NPS, SNOT-22 score, and olfactory per-
formance—showed statistically significant improvements.
In previous studies, NPS decreased from 4.3—5.7 at baseline
to 1.88—2.53, SNOT-22 decreased from 51.59—60.56 at base-
line to 19.5—26.45, and SSIT-16 increased from 2.86—6.1 to
6.3—10.85, all at month 6 or 7. Detailed comparisons are de-
scribed in Table 4.

In our study, serum eosinophil counts decreased during
the treatment period, but the decrease was not statistically sig-
nificant. A few patients showed a transient increase in eosino-
phil count; however, the overall average eosinophil count de-
creased. This is in contrast to previous real-world studies that
showed a transient increase in the average eosinophil count.*'"”
Transient blood eosinophilia is thought to be caused by a de-
crease in eotaxin-3, which prevents eosinophils from migrat-
ing from the serum to the tissues.” Further investigation is
needed to reveal the factors related to the eosinophil count in
dupilumab-treated CRSwNP patients.

www.kjorl.org 165
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Table 5. Comparison of adverse events to previous real-world studies

Aficles Study. Adverse events
population n Proportion (%) Details (four most common adverse events)

Jansen, et al.'” (2023) 40 11 27.5 4 ocular side effects; 3 herpes simplex virus infection; 2 arthralgia;
1 obstipation tendency

De Corso, et al.” (2022) 57 4 7.0 3 ocular side effects; 1 headache

Kilty and Lasso'" (2022) 85 5 5.9 1 injection site reaction; 1 ocular side effect 1 arthralgia; 1 cough

Nettis, et al.'? (2022) 82 25 30.5 6 asthenia; 5 arthralgia; 4 ocular side effects; 3 injection site reaction

Ofttaviano, et al.' (2022) 47 0 0.0

Boscke, et al.?’ (2023) 4] 16 39.0 9 injection site reaction; 4 ocular side effects; 1 arthralgia;
1 hypereosinophilic syndrome

This study 76 11 14.5 9 skin rashes; 2 epistaxis

The profile of adverse events differed from those of previ-
ous studies. Except for temporary elevation of the serum eo-
sinophil count, the frequent adverse events in previous studies
included ocular reactions, injection site reactions, and arthral-
gia. In contrast, the occurrence of skin rashes, other than those
at the injection site, was the most frequent adverse event ob-
served in this study. There were no cases of arthralgia, ocular
reactions, or injection-site reactions. No critical adverse events
were observed (Table 5).

No defined factors are known to correlate with each ad-
verse event. However, the injection interval could be one of
the factors causing the different profiles of adverse events.
Further studies are needed to determine whether the injection
interval or race is one of the factors correlated with each ad-
verse event.

Our study has several limitations. Data were collected ret-
rospectively and, therefore, it was impossible to perform a
placebo-controlled study. Additionally, there were missing
values in the retrospectively collected data. Only the identifi-
cation score of KVSS II was checked because the clinical sys-
tem of our institute couldn’t afford the time needed for full
examination. However, we could check the improvement of
identification of smell test similar to other study using the
identification test to check the olfaction.>"*'”

Also, there were 35 patients who didn’t met EPOS/EUPOR-
EA 2023 criteria. There were some reasons in selecting pa-
tients. First, we sent most of patients with asthma who needed
corticosteroid to the department of allergology. Second, only
25 of 76 patients reported their SNOT-22 score over 40. Thus,
there could be exist selection bias on our study. However,
baseline characteristics of clinical variables were similar to
previous studies. A prospective study would be needed.

Fourty of 76 (52.6%) patients didn’t took the dupilumab at
month 6. Eleven of those patients started dupilumab treat-
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ment relatively late (when less than 6 months left until the
end of the study period. Cessation of the treatment was
mainly due to as follows: patient’s request and loss of follow-
up. In addition, in the subgroup analysis, there were no sig-
nificant differences in improvements in clinical variables
between patients who continued treatment and those who
did not. Thus, we could exclude the possibility that the 3 and
6-month data were biased to a certain extent.

In conclusion, our study suggests that dupilumab treatment
every month, not every 2 weeks for uncontrolled CRSWNP
results in rapid improvements in nasal polyposis, olfaction,
and nasal symptoms. Dupilumab treatment is relatively safe
with no critically adverse events observed. The most common
adverse event was skin rash, which differs from the findings
of previous studies. Long-term evaluations of the efficacy
and safety of dupilumab and the persistence of treatment are
needed.
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