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Abstract
Background: In the 52-week Phase III SYNAPSE study, mepolizumab given
every 4 weeks (100mg subcutaneously) reduced nasal polyp (NP) size, improved
symptoms and quality of life (QoL), and reduced corticosteroid use and num-
ber of sinus surgeries in patients with severe chronic rhinosinusitis with nasal
polyps (CRSwNP), versus placebo. Because the durability of mepolizumab’s
efficacy after discontinuation is poorly understood in CRSwNP, the efficacy of
mepolizumab after discontinuation was analyzed in severe CRSwNP, over a
24-week follow-up.
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Methods: Changes from SYNAPSE baseline to end of treatment (week 52)
and end of follow-up (week 76) were assessed for total endoscopic NP score,
nasal obstruction and overall symptoms visual analog scale scores, and 22-item
Sino-Nasal Outcome Test score. Time to first sinus surgery, time to first corti-
costeroid use, and geometric mean blood eosinophil counts (BECs) were also
assessed.
Results: Among 134 follow-up patients, clinical improvements observed with
mepolizumab versus placebo were partially evident 24 weeks after discontin-
uation despite BEC returning to baseline. The mean (95% confidence interval
[CI]) change from baseline in NP score (week 52: −1.3 [1.8 to −0.9] vs. −0.3
[−0.6 to 0.1]; week 76: −1.2 [−1.6 to −0.7] vs. −0.1 [−0.5 to 0.3]) and the
proportion of patients having sinus surgery (week 52: 4% vs. 25%; week 76:
9% vs. 31%) remained substantially improved with mepolizumab versus placebo.
Mepolizumab-associated improvements in overall symptoms, quality of life, and
corticosteroid use versus placebo were partially sustained at week 76.
Conclusion: Fifty-two weeks of mepolizumab treatment is associated with
sustained clinical benefits up to 24 weeks after discontinuation in patients
with severe CRSwNP, which should be considered by physicians when making
treatment decisions.

KEYWORDS
biologic therapy, chronic rhinosinusitis with nasal polyps, durability, efficacy, mepolizumab,
sinus surgery

1 INTRODUCTION

Chronic rhinosinusitis with nasal polyps (CRSwNP) is
characterized by chronic, predominantly eosinophilic type
2 inflammation of the nose and paranasal sinuses, causing
the formation of NP.1–4 In addition to endoscopic evidence
of NP, patients with severe disease experience 2 or more
persistent symptoms (including nasal obstruction, nasal
discharge and/or postnasal drip, facial pain or pressure,
and loss of smell and/or taste), which can have a detri-
mental impact on their quality of life (QoL).5–7 Moreover,
patients with CRSwNP typically have comorbid severe
asthma and may have nonsteroidal anti-inflammatory
drug–exacerbated respiratory disease.4,6
Current standard-of-care (SoC) treatments for CRSwNP

include intranasal corticosteroids, short-term antibiotics,
and/or systemic corticosteroids (SCS) and sinus surgery.8
Although SCS can temporarily reduceNP size and improve
associated symptoms, their long-term use is associated
with adverse effects.6,9 Moreover, patients with severe
disease who do not achieve adequate disease control
with SoC pharmacologic treatments often require repeat
sinus surgeries, which can accumulatively lead to scar-
ring or mucosal damage.10–12 Biologic therapies targeting

type 2 inflammatory cytokines are now also recom-
mended as add-on treatments for patients with severe
CRSwNP.5,8,13 Among these, mepolizumab is a human-
ized monoclonal antibody that targets interleukin-5 (IL-5),
the primary cytokine responsible for the proliferation,
activation, and survival of eosinophils.14 In the 52-week
Phase III SYNAPSE study, mepolizumab 100 mg (admin-
istered subcutaneously [SC] every 4 weeks, as an add-on
to SoC) reduced NP size, improved disease symptoms, and
reduced theneed for SCS and sinus surgery in patientswith
severe CRSwNP, versus placebo.15 Importantly, patients’
disease-specific QoL also significantly improved with
mepolizumab versus placebo, with a between-treatment
reduction almost twice the minimal clinically important
difference (MCID; 8.9 points or higher16) for 22-item
Sino-Nasal Outcome Test (SNOT-22) total score.15
The sustainability of clinical efficacy after discontinua-

tion of biologics is poorly understood among patients with
severe CRSwNP. In addition, outside of a clinical trial set-
ting, it is uncommon for patients to have complete adher-
ence to biologic therapies.17 Reasons for nonadherence are
often complex, and, in patients with severe eosinophilic
asthma receiving biologics, missed doses or temporary
access issues can stem from work/family commitments,
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20 POSTTREATMENT EFFICACY OF MEPOLIZUMAB IN CRSwNP

Double-blind treatment period:
dosing every 4 weeks + SoC

Placebo

Week

Mepolizumab 100 mg SC

Run-in

Post-treatment
follow-up period:

SoC only

0–4 4 8 12 16 20 24 28 32 36 40 44 48 52 60 68 76

Screening Randomization Efficacy endpoints

F IGURE 1 Study design. SoC included daily mometasone furoate nasal spray and (if required) saline nasal douching and short courses
of oral corticosteroids (and/or antibiotics). SC, subcutaneous; SoC, standard of care.

insurance/financial/travel issues, and patients’ own per-
ception of disease control.17 The real-world clinical impact
of incomplete adherence to biologics is yet to be assessed in
patients with CRSwNP. Disease remission (i.e., an absence
of symptoms or disease progression) is also an elusive goal
for patients with CRSwNP and needs further investigation.
Moreover, although it has been proposed that biologic
treatment response should be assessed after 16 weeks of
uninterrupted treatment in patients with CRSwNP,8 an
optimal minimum duration before clinical assessment
has not yet been established. In this analysis of SYNAPSE
study data we aimed to determine whether the clinical
benefits of mepolizumab could be maintained after ces-
sation of 52 weeks of treatment, over a 24-week follow-up
period.

2 PATIENTS ANDMETHODS

2.1 Study design and treatment

SYNAPSE (GSK ID: 205687/NCT03085797) was a Phase
III, randomized, double-blind, placebo-controlled study
evaluating the efficacy and safety of mepolizumab add-on
treatment in adults with severe CRSwNP. Study details and
eligibility criteria have been published previously.15 Briefly,
414 patients were randomized 1:1 to receive mepolizumab
100 mg SC or placebo every 4 weeks for 52 weeks, in addi-
tion to SoC treatment (daily mometasone furoate nasal
spray and [if required] saline nasal douching and short
courses of oral corticosteroids and/or antibiotics). After the
treatment period, up to the first 200 randomized patients
could be sequentially enrolled into a 24-week treatment-
free follow-up period, up to week 76 (Figure 1).15 SYNAPSE
was performed in accordance with ethical principles of the
Declaration of Helsinki, Good Clinical Practice guidelines
from the International Conference on Harmonization,
and any applicable country-specific regulatory require-
ments. All patients provided written informed consent
before study initiation. The study was approved by local
ethics review boards at participating sites. The protocol is
available at https://www.gskstudyregister.com.

2.2 Patients

Eligible patients were ≥18 years of age and had severe
bilateral NP (total endoscopic NP score ≥5 [≥2 in each
nasal cavity], nasal obstruction visual analog scale [VAS]
score >5, and overall symptom VAS score >7), at least 1
sinus surgery in the last 10 years, and ≥8 weeks of sta-
ble mometasone furoate maintenance treatment before
screening. All patients demonstrated at least 2 different
sinonasal symptoms, including nasal blockage, obstruc-
tion, congestion, and/or discharge for ≥12 weeks before
screening, plus facial pain or pressure and/or a reduction
in or complete loss of smell (as per the latest European
Position Paper on CRSwNP at the time).6 Patients who
entered the 24-week follow-up period (the follow-up pop-
ulation) continued receiving SoC treatment throughout.

2.3 End-points and assessments

To investigate the durability of mepolizumab’s clinical
efficacy after treatment cessation, changes from baseline
in total endoscopic NP score and nasal obstruction VAS
score (SYNAPSE coprimary end-points) were assessed
in the follow-up population from week 52 to week 76
and from weeks 49 to 52 to weeks 73 to 76, respectively.
The proportions of patients achieving at least a1-point
improvement from baseline in total endoscopic NP score
and at least a 3-point improvement from baseline in
nasal obstruction VAS score (both exploratory end-points,
with nasal obstruction VAS analyzed post hoc) were also
assessed in the follow-up population at these time-points.
Overall symptoms VAS score and SNOT-22 total score
(secondary end-points) were assessed in the follow-up
population from weeks 49 to 52 to weeks 73 to 76 and from
weeks 52 to 76, respectively. In addition, the proportion of
patients achieving MCID (≥8.9-point improvement) from
baseline in SNOT-22 total score (exploratory end-point)
was assessed. Time to first sinus surgery (secondary
end-point) was assessed from baseline to week 76 in the
follow-up population. Post hoc, time to first SCS use was
assessed from baseline to week 76 in the overall follow-up
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population and the previously described changes from
baseline in NP score, VAS scores, and SNOT-22 total score
were assessed in subgroups of follow-up patients without
sinus surgery or without SCS use during the study period
(patients with surgery or with SCS use during SYNAPSE
were excluded from each of these subgroups, respec-
tively). Pharmacokinetic and pharmacodynamic analyses
included mepolizumab plasma concentrations (observed
and predicted values at weeks 52 and 68) in all randomized
patients who received at least 1 dose of mepolizumab,
and absolute peripheral blood eosinophil counts (from
baseline to week 76) in follow-up patients who received
mepolizumab or placebo. Pharmacokinetic samples taken
on dosing days were obtained before mepolizumab dosing.
Safety end-points (adverse events [AEs], serious AEs, local
injection-site reactions, and systemic reactions, coded
according to the Medical Dictionary for Regulatory Activi-
ties version 22.1) weremonitored during the treatment-free
follow-up period in all randomized patients who received
at least 1 dose of mepolizumab or placebo. For all analyses,
baseline was defined as the SYNAPSE study baseline (i.e.,
before the first dose of study treatment was received).

2.4 Statistical analysis

Descriptive statistics were used to report mean (95% con-
fidence interval [CI]) changes from baseline in total endo-
scopic NP score, VAS scores, and SNOT-22 total score, in
addition to the proportions of patients achieving the prede-
fined improvements in these scores. Analyses of treatment
differences (odds ratio, mepolizumab/placebo) in the pro-
portions of patients achieving predefined improvements in
total endoscopic NP score, nasal obstruction VAS score,
and SNOT-22 total score were performed post hoc using
a logistic regression model with covariates of treatment
group, geographic region, baseline score, and log(e) base-
line blood eosinophil count. Time to first sinus surgery and
first SCS use was analyzed via Kaplan–Meier estimates.
Mepolizumab plasma concentrationswere displayed using
mean, median, interquartile range, and 95% CI; blood
eosinophil counts were described by geometric mean and
95% CI. All data were analyzed using SAS version 9.4
(SAS Institute, Cary, NC, USA). The SYNAPSE study is
registered with ClinicalTrials.gov (NCT03085797; GSK ID:
205687).

3 RESULTS

3.1 Patient population

Overall, 134 patients (mepolizumab n= 69, placebo n= 65)
were included in the follow-up population. As previously

reported, the decision was made to stop consenting addi-
tional patients after the first 134 were recruited into the
posttreatment follow-up period.15 This was to ensure that
SYNAPSE study completion was determined by the last
patient to complete the 52-week treatment duration, and
not by completion of the final follow-up visit for the last
patient recruited into the follow-up period.15 A total of
202 patients randomized to mepolizumab were included
in the pharmacokinetic analysis, 49 and 67 of whom
had observed and predicted data available at week 68,
respectively. Baseline demographics and clinical character-
istics for the SYNAPSE ITT patient population have been
described previously15; the clinical characteristics of the
follow-up population at baseline, week 52, and week 76 are
presented in Table 1.

3.2 Endoscopic NP score

At week 52 of SYNAPSE, improvements from baseline in
total endoscopic NP score were larger with mepolizumab
than placebo in the follow-up population, overall and in
the no-surgery and no-SCS subgroups (Figure 2A–C). This
treatment difference was robustly maintained through-
out the treatment-free follow-up period (mean [95%
CI] change from baseline to week 76 with previous
mepolizumab vs. placebo: −1.2 [−1.6 to −0.7] vs. −0.1
[−0.5 to 0.3] overall to −1.4 [−1.8 to −1.0] vs. −0.5 [−1.0
to 0.0] without surgery and −1.6 [−2.1 to −1.1] vs. −0.4
[−1.0 to 0.2] without SCS; Figure 2A–C). The propor-
tion of follow-up patients achieving at least a 1-point
improvement from baseline in total endoscopic NP score
was larger in the mepolizumab group than the placebo
group at weeks 52 and 76 (week 52: 44 of 69 [64%] vs.
19 of 65 [29%] patients in the mepolizumab vs. placebo
groups; odds ratio 4.56 [95% CI 2.15 to 9.67]; week 76: 41
of 69 [59%] vs. 18 of 65 [28%] patients in the mepolizumab
vs. placebo groups; odds ratio 3.89 [95% CI 1.85 to
8.16]).

3.3 Nasal obstruction VAS

Larger improvements in nasal obstruction were observed
from baseline to weeks 49 to 52 with mepolizumab ver-
sus placebo in the follow-up population, overall and in
the no-surgery andno-SCS subgroups (Figure 3A–C). After
treatment cessation,mepolizumab-treated patients contin-
ued to experience less nasal obstruction than at baseline,
and numerically larger improvements from baseline than
those who had received placebo (mean [95% CI] change
from baseline in nasal obstruction VAS score at weeks 73
to 76 with mepolizumab vs. placebo: −4.0 [−4.8 to −3.2]
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22 POSTTREATMENT EFFICACY OF MEPOLIZUMAB IN CRSwNP

TABLE 1 Demographics and clinical characteristics of patients in the follow-up population at baseline, week 52, and week 76.

Baseline Week 52 Week 76

Placebo
(N = 65)

Mepolizumab
100 mg SC
(N = 69)

Placebo
(N = 65)

Mepolizumab
100 mg SC
(N = 69)

Placebo
(N = 65)

Mepolizumab
100 mg SC
(N = 69)

Patients by region, n (%)
Europe
USA
Rest of world

26 (40)
6 (9)
33 (51)

30 (43)

5 (7)
34 (49)

— — — —

Total NP score*, mean (SD) 5.6 (1.4) 5.6 (1.1) 5.3 (2.0) 4.3 (1.8) 5.5 (1.88) 4.4 (1.90)
Nasal obstruction VAS score*,
mean (SD)

8.9 (0.8) 9.0 (0.8) 6.2 (3.3) 3.7 (3.2) 6.3 (3.5) 5.0 (3.4)

Overall VAS score*, mean (SD) 9.0 (0.7) 9.1 (0.8) 6.3 (3.3) 3.8 (3.3) 6.4 (3.4) 4.8 (3.5)
SNOT-22 total score†, mean
(SD)

63.1 (19.4) 67.9 (17.2) 46.0 (27.0) 26.8 (21.0) 46.4 (28.4) 39.3 (24.3)

Baseline blood eosinophil
counts (cells/µL), geometric
mean (SD logs)

410 (0.7) 390 (0.7) 380 (0.7) 70.0 (0.8) 440 (0.7) 440 (0.8)

Abbreviations: NP, nasal polyps; SC, subcutaneous; SD, standard deviation; SNOT-22, 22-item Sino-Nasal Outcome Test; VAS, visual analog scale.
*Higher scores indicate greater disease severity.
†Higher scores indicate worse quality of life.

vs. −2.6 [−3.4 to −1.7] overall to −4.4 [−5.2 to −3.6] vs.
−3.9 [−4.8 to −2.9] without surgery to and −4.7 [−5.7 to
−3.8] vs. −3.7 [−4.9 to −2.5] without SCS; Figure 3A–C).
The proportion of follow-up patients achieving at least a
3-point improvement from baseline in nasal obstruction
VAS score was greater in the mepolizumab group than in
the placebo group at weeks 49 to 52 (53 of 69 [77%] vs. 28
of 65 [43%] patients; odds ratio 4.48 [95% CI 2.10 to 9.55])
and at weeks 73 to 76 (37 of 69 [54%] vs. 27 of 65 [42%]
patients; odds ratio 1.65 [95% CI 0.81 to 3.36]), with a less
pronounced beneficial outcome observed by the end of the
follow-up period. Therefore, there was an overall reduc-
tion in beneficial outcome by the end of the follow-up
period.

3.4 Overall symptoms VAS

Mepolizumab-treated patients in the follow-up popula-
tion had larger improvements from baseline in overall
sinonasal symptoms by weeks 49 to 52 compared with
those who received placebo, overall and in the no-surgery
and no-SCS subgroups (Figure 4A–C). After treatment
cessation, numerically larger improvements from base-
line in overall symptoms VAS score were observed in
mepolizumab-treated patients compared with those who
had received placebo, overall (mean [95% CI] change from
baseline to weeks 73 to 76: −4.3 [−5.11 to −3.4] vs. −2.6
[−3.4 to−1.8]; Figure 4A) and in the no-surgery (−4.7 [−5.5
to −3.9] vs. −3.9 [−4.8 to −2.9]; Figure 4B) and no-SCS

(−5.0 [−6.0 to−4.0] vs.−3.8 [−5.0 to−2.6]; Figure 4C) sub-
groups. In patients without surgery and without SCS use
there was a reduction in beneficial outcome by the end of
the follow-up period.

3.5 SNOT-22 scores

Mepolizumab resulted in larger improvements from
baseline to week 52 in disease-specific QoL versus placebo,
in the overall follow-up population and in the no-surgery
and no-SCS subgroups (Figure 5A–C). After treatment ces-
sation, mepolizumab-treated patients continued to have
better disease-specific QoL than those who had received
placebo, as indicated by larger improvements from
baseline in SNOT-22 score (mean [95% CI] change from
baseline at week 76:−28.5 [−35.0 to−22.0] vs.−16.7 [−23.1
to −10.3] overall to −31.5 [−38.1 to −24.8] vs. −27.4 [−34.4
to −20.4] without surgery and −36.0 [−43.5 to −28.6] vs.
−27.5 [−35.6 to−19.4]without SCS; Figure 5A–C). The pro-
portion of follow-up patients achieving MCID in SNOT-22
total score was larger in the mepolizumab versus placebo
group at week 52 (60 of 68 [88%] vs. 39 of 65 [60%] patients
in the mepolizumab vs. placebo groups; odds ratio 4.83
[95% CI 1.96 to 11.86]) and week 76 (52 of 68 [76%] vs. 35 of
65 [54%] patients in the mepolizumab vs. placebo groups;
odds ratio 2.27 [95%CI 1.27 to 5.80]), with a less pronounced
beneficial outcome observed by the end of the follow-up
period.
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Follow-up period
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52 weeks of mepolizumab 100 mg SC (n=47)

Treatment period
Week:
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Follow-up period
4 8 12 16 20 24 32 40 48 52 60 68 76
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F IGURE 2 Change from baseline in NP score over time in the overall follow-up population (A) and follow-up patients without surgery
(*) throughout the study (B), and follow-up patients without SCS (†) use throughout the study (C). Larger reductions in NP score indicate
greater improvements in disease severity. Patients with sinus surgery, who withdrew from the study, or with missing data before the visit were
assigned their worst observed score before sinus surgery or withdrawal. *Subset of patients with no sinus surgery at any time during the study
(placebo, n = 45; mepolizumab, n = 63). †Subset of patients not receiving SCS for NP at any time during the study (placebo, n = 32;
mepolizumab, n = 47). CI, confidence interval; NP, nasal polyp; SC, subcutaneous; SCS, systemic corticosteroids.

3.5.1 Probability of surgery or SCS use

At week 52, mepolizumab-treated patients in the follow-
up population had a lower probability of undergoing

sinus surgery than those receiving placebo (4% vs. 25%;
Figure 6A). This was also the case at week 76 (9% vs. 31%).
Mepolizumab-treated patients in the follow-up population
also had a numerically lower probability of requiring SCS
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(C) Placebo (n=32) 52 weeks of mepolizumab 100 mg SC (n=47)

Treatment period
Week:

Placebo (n=45)

Follow-up period
1–4 5–8 9–12 13–16 17–20 21–24 25–28 29–32 33–36 37–40 41–44 45–48 49–52 53–56 57–60 61–64 65–68 69–72 73–76

0

−1

−2

−3

−4

−5

−6

−7

52 weeks of mepolizumab 100 mg SC (n=63)

Treatment period
Week:

Follow-up period
1–4 5–8 9–12 13–16 17–20 21–24 25–28 29–32 33–36 37–40 41–44 45–48 49–52 53–56 57–60 61–64 65–68 69–72 73–76

0

−1

−2

−3

−4

−5

−6

−7

–0.2

–0.7

–0.7

–0.2

–3.5
–3.7

–5.6

–0.2

–2.7 –2.6

–0.7

–5.2

–4.0

–3.9

–5.5

–4.4

–4.7

–3.9

F IGURE 3 Change from baseline in nasal obstruction VAS score in the overall follow-up population (A) and follow-up patients without
surgery (*) throughout the study (B), and follow-up patients without SCS (†) use throughout the study (C). Larger reductions in VAS score
indicate greater improvements in disease severity. Patients with sinus surgery, who withdrew from the study, or with missing data before the
visit were assigned their worst observed score before sinus surgery or withdrawal. *Subset of patients with no sinus surgery at any time during
the study (placebo n = 45; mepolizumab n = 63). †Subset of patients not receiving SCS for NP at any time during the study (placebo, n = 32;
mepolizumab, n = 47). CI, confidence interval; NP, nasal polyps; SC, subcutaneous; SCS, systemic corticosteroids; VAS, visual analog scale.
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F IGURE 4 Change from baseline in overall symptoms VAS score in the overall follow-up population (A), follow-up patients without
surgery (*) (B) throughout the study, and follow-up patients without SCS (†) use throughout the study (C). Larger reductions in VAS score
indicate greater improvements in disease severity. Patients with sinus surgery, who withdrew from the study, or with missing data before the
visit were assigned their worst observed score before sinus surgery or withdrawal. *Subset of patients with no sinus surgery at any time during
the study (placebo, n = 45; mepolizumab, n = 63). †Subset of patients not receiving SCS for NP at any time during the study (placebo, n = 32;
mepolizumab, n = 47). CI, confidence interval; NP, nasal polyps; SC, subcutaneous; SCS, systemic corticosteroids; VAS, visual analog scale.
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(C) Placebo (n=32) 52 weeks of mepolizumab 100 mg SC (n=47)
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F IGURE 5 Change from baseline in SNOT-22 total score in the overall follow-up population (A) and follow-up patients without surgery
(*) throughout the study (B), and follow-up patients without SCS (†) use throughout the study (C). Larger reductions in SNOT-22 total score
indicate greater improvements in disease-specific quality of life. Patients with sinus surgery, who withdrew from the study, or with missing
data before the visit were assigned their worst observed score before sinus surgery or withdrawal. *Subset of patients with no sinus surgery at
any time during the study (placebo, n = 45; mepolizumab, n = 63). †Subset of patients not receiving SCS for NP at any time during the study
(placebo, n = 32; mepolizumab, n = 47). CI, confidence interval; NP, nasal polyps; SC, subcutaneous; SCS, systemic corticosteroids; SNOT-22,
22-item Sino-Nasal Outcome Test.
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F IGURE 6 Kaplan–Meier estimate of time to first sinus surgery (A) and time to first course of SCS (B) for follow-up patients. Vertical
bars represent 95% CIs. CI, confidence interval; SC, subcutaneous; SCS, systemic corticosteroids.

than those receiving placebo at week 52 (23% vs. 50%) and
week 76 (30% vs. 50%), although, at week 76, the CIs of the
mepolizumab and placebo probabilities were overlapping
(Figure 6B).

3.5.2 Pharmacokinetic and
pharmacodynamic results

At week 52, mean (SD) observed and predicted
mepolizumab plasma concentrations were 9679.6 (5367.13)
ng/mL and 8732.7 (4181.91) ng/mL, respectively. By
16 weeks of treatment cessation (week 68), mean (SD)
observed and predicted mepolizumab plasma concentra-
tions were reduced to 877.2 (1884.24) ng/mL and 577.8
(1247.23) ng/mL. Mepolizumab versus placebo reduced
blood eosinophil counts in the follow-up population
by week 52 (Figure 7). After 16 weeks of treatment

cessation (week 68), blood eosinophil counts in the
mepolizumab group had returned to pretreatment
levels.

3.5.3 Safety

Proportions of patientswithAEs afterweek 52were similar
in the mepolizumab (46% [32 of 69]) and placebo (40% [26
of 65]) groups. Only headache (7%, 8%) and nasopharyn-
gitis (9%, 6%) were reported for >5% of patients in the
mepolizumab and placebo groups, respectively.

4 DISCUSSION

The results of this analysis show that patients with
severe CRSwNP receiving SoC treatment experience
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F IGURE 7 Blood eosinophil counts for follow-up patients. CI, confidence interval; SC, subcutaneous.

several clinical benefits with add-on mepolizumab versus
placebo, which persist to some degree up to 24 weeks
after treatment cessation. Interestingly, NP size and the
risk of sinus surgery remained substantially reduced
from baseline in the mepolizumab versus placebo group,
despite peripheral blood eosinophil counts returning to
pretreatment levels in mepolizumab-treated patients.
Patient-reported symptoms and disease-specific QoL were
improved with mepolizumab versus placebo at the end
of the treatment period; although the magnitude of these
improvements was reduced after treatment cessation, VAS
and SNOT-22 scores remained below pretreatment levels
and were lower in patients who had previously received
mepolizumab versus placebo treatment. With regard to
SNOT-22 total scores, improvements from baseline to the
end of follow-up remained greater than the MCID (8.9
points)16 in the mepolizumab-treated group. The proba-
bility of SCS use increased marginally after week 52, but
mepolizumab-treated patients remained less likely to need
SCS during the follow-up period than placebo-treated
patients. The pharmacokinetic and pharmacodynamic
profiles of mepolizumab 100 mg were as expected;
mepolizumab plasma concentrations decreased after
mepolizumab discontinuation, which corresponded with
blood-eosinophil counts returning to pretreatment levels.
No new safety findings were identified for mepolizumab
during the follow-up period.
In SYNAPSE, patients who underwent sinus surgery

had their worst recorded presurgery VAS and SNOT-22
scores imputed for all postsurgery visits, to incorpo-
rate the event of surgery into the estimate of treatment
effect.15 The post-hoc subgroup analysis reported here
demonstrates that patients without sinus surgery (and

therefore without their worst observed scores carried
forward) experienced mepolizumab-associated improve-
ments in CRSwNP symptoms and disease-specific QoL
similar to the overall follow-up population. Interestingly,
patients who did not require SCS during SYNAPSE had
the most durable clinical response to mepolizumab dur-
ing follow-up, which may indicate less severe disease or
a different disease phenotype in some patients. Another
explanation for this may be that mepolizumab had a sus-
tained downstream effect on IL-5 signaling despite blood
eosinophil counts returning to baseline levels, but further
research is needed to substantiate this hypothesis.
To our knowledge, this is the first publication formally

focused on the duration of clinical impact after the ces-
sation of long-term mepolizumab 100 mg SC in patients
with severe CRSwNP. Another study in 30 patients with
CRSwNP demonstrated sustained clinical improvements
in sense of smell, NP size, and nasal airflow after two 750-
mg doses of mepolizumab versus placebo, over a 44-week
treatment-free follow-up.18 With regard to other biologics
targeting type 2 inflammation, ameta-analysis of the Phase
III dupilumab SINUS-24 and SINUS-52 trials found that
patients treated with dupilumab for 24 weeks had wors-
ened symptoms and higher NP scores after 24 weeks of
stopping dupilumab (while still receiving SoC therapy).19
Conversely, those receiving continuous dupilumab for
52 weeks had improved symptoms up to week 52.19 This
underscores the need for continuous dupilumab treatment
for sustained symptomcontrol inCRSwNP. In the Phase III
OSTRO trial, benralizumab-treated patients experienced
NP score increases after treatment cessation, whereas
blood eosinophil counts approached baseline values.20
Similarly, in a long-term efficacy study of omalizumab, NP
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scores gradually worsened after treatment cessation, while
staying below baseline levels.21
Several studies have assessed the durability of

mepolizumab treatment in patients with severe
eosinophilic asthma, concluding that, in this patient
population, continuous, uninterrupted mepolizumab
treatment is optimal and blood eosinophil count is a
good indicator of treatment response.18,19,22–24 One of
these studies also showed that, at 16 weeks after discon-
tinuation of long-term mepolizumab treatment, blood
eosinophils returned to baseline levels and asthma control
worsened.22 However, the current analysis suggests that,
in patients with CRSwNP, a similar return to pretreatment
blood eosinophil levels (by 16 weeks) is not necessarily
accompanied by a worsening in clinical outcomes within
the same time-frame, indicating potential disease mod-
ification after anti–IL-5 therapy. Moreover, although a
previous study concluded that high pretreatment base-
line blood eosinophil counts are a good biomarker for
identifying patients with CRSwNP who will respond to
mepolizumab,25 the results of this analysis suggests that
blood eosinophils may not be as sensitive for monitor-
ing actual treatment response in patients with severe
CRSwNP. Future studies investigating the utility of blood
versus local tissue eosinophils to monitor anti–IL-5 treat-
ment responses in CRSwNP will therefore be important.
Taken together, the present findings also indicate potential
differences in the pathobiologic role of eosinophils and
IL-5 in severe eosinophilic asthma and severe CRSwNP,
and therefore the durability of clinical response to targeted
IL-5 inhibition in these diseases. Indeed, recent evidence
suggests that IL-5 can act on several cell types other than
eosinophils (including plasma cells, B cells, mast cells,
and airway epithelial cells), indicating that it may play
an eosinophil-independent role contributing to CRSwNP
pathobiology.26 For example, evidence in humans has
indicated the presence of functionally active IL-5 recep-
tors on basophils, mast cells, neutrophils, plasma cells,
and airway epithelial cells and fibroblasts.27 However,
additional research is required to substantiate this
hypothesis.
The results of this analysis suggest that, although

mepolizumab treatment should be continued in eligible
patients with severe CRSwNP, targeted IL-5 inhibition
with mepolizumab is associated with clinical benefits that
can persist for up to 24 weeks after treatment cessa-
tion. These findings contribute to improving our limited
knowledge on the durability of clinical benefits after bio-
logic treatment. By scrutinizing an extended (24-week)
period of mepolizumab cessation in a clinical trial popu-
lation, our analysis has provided insight into the efficacy
of mepolizumab under the influence of clinician and
patient behaviors such as treatment holidays or incon-

sistent adherence, in the absence of extensive real-world
data. Our analysis has also highlighted the need for fur-
ther long-term and real-world studies to assess the true
clinical effectiveness and durability of biologic therapies in
severe CRSwNP, as the precise durability of symptomatic
and clinical benefits described is unknown. Such studies
may provide further insights into the potential of remis-
sion or disease modification, an area of clinical research
in which knowledge gaps remain. Furthermore, future
research on long-acting IL-5 inhibition will also need to
address the relative durability of clinical benefits after
treatment cessation.
There are several limitations to this study that should

be considered when interpreting the results. The rela-
tively small sample size means that the findings should
be interpreted with caution. In addition, patients were
aware that they were no longer receiving treatment dur-
ing follow-up,which could result inworse patient-reported
outcomes compared with the treatment period. The appar-
ent disassociation between blood eosinophil count and
sustained improvements in NP score and risk of sinus
surgery may reflect the relatively short 24-week follow-
up period. Alternatively, it could be speculated that blood
eosinophil counts may not fully reflect IL-5 activity or
tissue eosinophil counts in the upper respiratory tract,
despite a demonstrated association between these mea-
sures in CRS.28,29 Future studies could examine longer
follow-up periods after mepolizumab treatment to deter-
mine exactly how long clinical benefits persist. Also,
although patients in this study stopped mepolizumab
treatment after 52 weeks, it would be useful to examine
longer term treatment with anti–IL-5 therapy. It should
also be noted that, for several of the outcomes assessed,
improvements from baseline to the end of follow-up were
observed in the placebo arm; these improvements were
smaller than those observed with mepolizumab treat-
ment and may have been due to increased health-care
visits and adherence to maintenance therapy as a result
of taking part in the study. It is also plausible that this
observed placebo effect would have waned in the contin-
ued absence of placebo treatment. Patients with a total
endoscopic NP score ≥5 were included in SYNAPSE; a
notable proportion of patients with severe uncontrolled
CRSwNP do not have NP scores ≥5 and would therefore
have been excluded from this analysis, thus limiting the
number of available patients for the study and the potential
external validity of the findings.5 Sequential enrollment
into the follow-up cohort helped prevent enrollment bias,
while selection bias was minimized due to the random-
ized nature of the trial. Any patients withdrawing from
the 52-week treatment period due to complex disease may
have affected howwell the follow-up patient sample repre-
sented the SYNAPSE intent-to-treat population or, indeed,

 20426984, 2024, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/alr.23219 by G

laxoSm
ithK

line R
esearch &

 D
ev L

td, W
iley O

nline L
ibrary on [05/12/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



30 POSTTREATMENT EFFICACY OF MEPOLIZUMAB IN CRSwNP

the real-world CRSwNP population. However, given the
high patient retention during SYNAPSE and that patients
withdrew from the study for a variety of reasons,15 any
selection bias was likely to be minimal.
In conclusion, keeping in mind with the ultimate treat-

ment goal of achieving remission or disease modifica-
tion, these findings suggest that targeted IL-5 inhibition
with mepolizumab has a sustained positive impact in
patients with severe CRSwNP over 24 weeks of posttreat-
ment, which should be considered by clinicians when
addressing real-world challenges with their patients. Such
challenges may include determining an appropriate bio-
logic therapy and assessing the potential real-world impact
of incomplete adherence to treatment in patients with
severe CRSwNP. The apparent dissociation between blood
eosinophil counts and sustained improvements in NP
score and risk of sinus surgery that was observed in this
study also warrants further research.
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