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Dear Editor:

Chronic rhinosinusitis with nasal polyps (CRSWNP) often co-exists
with asthma and non-steroidal anti-inflammatory drug-
exacerbated respiratory disease (N-ERD), creating a more severe
phenotype and an additional burden compared with CRSWNP
disease alone . The relationship between these diseases in
terms of shared immunological disbalance has been coined in the
literature as ‘global airway disease’ or ‘unified airway disease’and
requires integrated treatment strategies “°. Our post hoc analysis
of the Phase lll randomised, double-blind, placebo-controlled,
multicentre SYNAPSE study (GSK ID: 205687; NCT03085797 7)
assessed the efficacy of mepolizumab, an anti-interleukin-5
monoclonal antibody, in simultaneously improving both CRSwWNP
and asthma outcomes versus placebo. By utilising a combined
measure that accounts for quality of life, sinonasal symptoms and
asthma control, we aimed to validate the potential of mepolizu-
mab as an effective therapeutic option for global airway disease.

Full study design and eligibility criteria have been previously
published ”. This post hoc analysis focused on patients from
SYNAPSE with severe CRSWNP and concomitant asthma or N-ERD
who were treated with mepolizumab or placebo and assessed
simultaneous improvement in both CRSWNP and asthma out-
comes. Odds ratios were calculated for patients achieving a
minimal clinically important difference (MCID) in both the Sino-
Nasal Outcome Test (SNOT-22) or the visual analogue scale (VAS)
for CRSWNP symptoms and the Asthma Control Questionnaire
(ACQ-5) at Weeks 4, 24 and 52 (Supplementary Methods).
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Of the 407 patients with severe CRSWNP enrolled in SYNAPSE,
289 (71%) had a clinical record of asthma at baseline and

108 (27%) had N-ERD . In patients with severe CRSWNP and
asthma, treatment with mepolizumab consistently favoured

the likelihood of achieving simultaneous improvements above
MCID in SNOT-22 and ACQ-5 versus placebo as early as 4 weeks
after the first mepolizumab dose. Odds ratios favouring mepo-
lizumab were statistically significant across any of the composite
endpoints of SNOT-22 MCID >8.9, >12 and >28 plus ACQ-5 MCID
>0.5 at Weeks 24 and 52 (Figure 1). When considering patients
achieving an ACQ-5 of <1 combined with a MCID in SNOT-22
(=8.9, 212 or >28) at Week 52, statistically this was also more
likely to be achieved with mepolizumab than placebo (Supple-
mentary results). For patients with severe CRSWNP with N-ERD
receiving mepolizumab, the proportions who achieved a MCID
in both SNOT-22 (thresholds of >8.9, =12 and 2>8) and ACQ-5
(=0.5) compared with placebo at Week 52 were similar to the
proportions observed in the asthma population and in those
with multimorbid asthma without N-ERD (Figure 2). Approxima-
tely twice as many patients treated with mepolizumab achieved
a simultaneous MCID=28 in SNOT-22 and MCID=0.5 in ACQ-5
compared with placebo regardless of the presence or absence
of N-ERD. Patients were more likely to achieve simultaneous and
clinically meaningful improvement (above the MCID defined
thresholds) for overall VAS score and ACQ-5 when treated with
mepolizumab versus placebo (Supplementary Figure 1). This
was also true for each of the individual VAS symptoms, inclu-
ding nasal obstruction, loss of smell, nasal discharge, mucus in
the throat and facial pain. Baseline disease characteristics were
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Figure 1. Odds ratios for patients with severe CRSWNP and asthma simultaneously achieving a MCID in SNOT-22 (8.9, >12 or >28) and ACQ-5 (=0.5)
at Weeks 4, 24 and 52. *p<0.05; **p<0.002. Placebo: n=144; mepolizumab: n=138. ACQ-5, Asthma Control Questionnaire-5 items; Cl, confidence

interval; CRSWNP, chronic rhinosinusitis with nasal polyps; MCID, minimal clinically important difference; SNOT-22, Sino-Nasal Outcomes Test-22 items.
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Figure 2. Proportion of patients with severe CRSWNP and asthma, and severe CRSWNP and asthma with or without N-ERD, who simultaneously
achieved a MCID in SNOT-22 (8.9, 212 or 228) and ACQ-5 (=0.5) at Week 52. * Excludes six patients (placebo, 5; mepolizumab, 1) with missing
SNOT-22 and/or ACQ-5 scores at baseline; " excludes three patients (placebo, 2; mepolizumab, 1) with missing SNOT-22 and/or ACQ-5 scores at
baseline; * excludes three patients (placebo, 3; mepolizumab, 0) with missing SNOT-22 and/or ACQ-5 scores at baseline; * excludes one additional
mepolizumab-treated patient with no ACQ-5 records. ACQ-5, Asthma Control Questionnaire-5 items; CRSWNP, chronic rhinosinusitis with nasal
polyps; MCID, minimal clinically important difference; N-ERD, non-steroidal anti-inflammatory drug-exacerbated respiratory disease; SNOT-22,

Sino-Nasal Outcomes Test-22 items.

similar between responders and non-responders (Supplemen- cally significant, clinically meaningful, patient-reported, simul-
tary Tables 1 and 2). taneous improvement in sinonasal and asthma outcomes in pa-
tients with severe CRSWNP and asthma/N-ERD versus placebo.
Conclusion These positive effects on multimorbid disease became evident
Our findings demonstrate that mepolizumab showed a statisti- as early as 4 weeks after the first dose and were sustained for



52 weeks. These results highlight the potential for mepolizumab
to swiftly provide, and sustain, a simultaneous clinical benefit in

both upper and lower respiratory diseases within the framework
of global airway disease.

List of abbreviations

ACQ-5, Asthma Control Questionnaire-5 items; CRSWNP, chronic
rhinosinusitis with nasal polyps; MCID, minimal clinically impor-
tant difference; N-ERD, non-steroidal anti-inflammatory drug-
exacerbated respiratory disease; SNOT-22, Sino-Nasal Outcome
Test-22 items; VAS, visual analogue scale.
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SUPPLEMENTARY MATERIAL

Materials and methods

Study population (patients)

Adults with recurrent, refractory, severe and symptomatic
chronic rhinosinusitis with bilateral nasal polyps (CRSWNP) were
included in SYNAPSE . Scores of >5 for nasal obstruction and
>7 for overall sinonasal symptoms (severe) using visual analo-
gue scale (VAS, 0-10) were required, along with a score >5/8

for endoscopic bilateral nasal polyp size (NPS; with a minimum
score of 2 in each nasal cavity). Patients were also required to
have had >1 endoscopic sinus surgery in the last 10 years, and
stable maintenance therapy with intranasal corticosteroid (mo-
metasone furoate) spray for =8 weeks prior to screening. In this
post hoc analysis, patients in SYNAPSE who had a clinical history
of asthma or non-steroidal anti-inflammatory drug-exacerbated
respiratory disease (N-ERD) according to their medical history
were included.

Assessments and endpoints

Patients completed the Sino-Nasal Outcome Test (SNOT-22)
using an electronic diary (eDiary) at randomisation and every

4 weeks thereafter. SNOT-22 measures symptoms and impacts
related to severe CRSWNP in the last 2 weeks. Patients with an
improvement of an >8.9 decrease in overall score (0-110) from
baseline to Week 52 were considered responders (minimal
clinically important difference; MCID) @. Two additional, more
stringent, criteria for SNOT-22 MCIDs of >12 and >28 were also
used and assessed. These additional MCIDs were used as it has
been suggested that using a value of 8.9 for medically managed
patients might not accurately address clinically meaningful dif-
ferences, and the alternative MCID of >12 has previously been
proposed for this population ©. A previous post hoc analysis

of SYNAPSE data suggested that a >28-point improvement in
SNOT-22 was an appropriate threshold for meaningful within-
patient improvement for the very severe population evaluated
in SYNAPSE @,

Patients also completed a daily symptom VAS (0-10) throughout
the study using an eDiary, to indicate the severity of overall
symptoms and individual symptoms of nasal obstruction, nasal
discharge, mucus in the throat, reduction/loss of smell and facial
pain/pressure. The MCID for within-patient improvement was a
change of —2.5 points for overall symptoms, nasal discharge and
facial pain/pressure, and —3.0 points for nasal obstruction, loss
of smell and mucus in the throat “.

Eligible patients with a clinical diagnosis of asthma also com-
pleted the Asthma Control Questionnaire (ACQ-5) at rando-
misation and every 4 weeks using the eDiary. The most recent
guidelines from the Global Strategy for Asthma Management
and Prevention state that an improvement of >0.5 in total score

Rhinology Vol 63, No 1, February 2024

ACQ is considered as the MCID for this endpoint and so an im-
provement of >0.5 in total score was considered the MCID in this
study ©. In addition, GINA guidelines state that the crossover
between poorly- and well-controlled asthma has been shown

to be close to an ACQ-5 score of 1.00, and therefore a score of

>1 was determined the threshold for poorly-controlled asthma,
with a score <1 more likely indicating well-controlled asthma ©7.
This post hoc analysis utilised composite endpoints to evaluate
the effects of mepolizumab versus placebo on patients with
multimorbid severe CRSWNP and asthma/N-ERD (defined as
CRSwWNP with comorbid asthma and N-ERD, or CRSWNP with
comorbid asthma without N-ERD), to determine whether
simultaneous improvements in both conditions were achieved.
Odds ratios (OR) for patients with multimorbid asthma or N-ERD
simultaneously achieving a MCID in both SNOT-22 (thresholds of
8.9, 12 and 28) and ACQ-5 (threshold of 0.5) were calculated for
treatment with mepolizumab versus placebo at Weeks 4, 24 and
52. An additional analysis of patients who had an ACQ-5 score of
<1 at Week 52, plus an MCID in SNOT-22 (all thresholds) was also
completed. Baseline demographics (sex, age and body mass
index), clinical characteristics (time since diagnosis of CRSWNP,
number of previous sinus surgeries, number of oral cortico-
steroid courses for severe CRSWNP in the previous 12 months,
NPS score, nasal obstruction [VAS score], overall sinonasal
symptoms [VAS score], quality of life [SNOT-22] score, and
clinical history of N-ERD) and blood eosinophil count (cells/uL)
were compared between those who achieved a MCID in both
SNOT-22 (8.9 and 28 threshold only) and ACQ-5 (0.5) at Week 52
(responders), and those who did not (non-responders).

The proportions of patients with multimorbid asthma and N-
ERD at baseline who simultaneously achieved a MCID in both
SNOT-22 (thresholds of 8.9, 12 and 28) and ACQ-5 (threshold of
0.5) at Week 52 were calculated. Patients with severe CRSWNP
and multimorbid asthma but without N-ERD were also analysed.
ORs for patients with multimorbid asthma simultaneously
achieving an MCID in overall and specific symptoms VAS (using
various thresholds as described earlier (4)) and ACQ-5 (threshold
of 0.5) were calculated for treatment with mepolizumab versus
placebo at Weeks 49-52.

Statistical analysis

All analyses were performed on the intent-to-treat population
but in a subset of patients with asthma or N-ERD. Patients were
classified as responders or non-responders at each visit up to
and including Week 52, for various endpoints based on the
MCID of the endpoint of interest. Patients with nasal surgery/
sinuplasty prior to visit, patients who withdrew from study with
no surgery/sinuplasty and patients with missing visit data were



assigned their worst observed score prior to nasal surgery/sinu-
plasty or study withdrawal or the missing visit, respectively.
The proportion of responders was analysed at each visit
separately using a logistic regression model with covariates of
treatment group, geographic region, baseline score and log(e)
baseline blood eosinophil count. The likelihood of patients
achieving a response with mepolizumab versus placebo were
calculated as ORs with corresponding 95% confidence interval

and p-value.
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Supplementary Figure 1. Odds ratios for patients with severe CRSWNP and asthma simultaneously achieving a MCID in specific symptoms of VAS and
ACQ-5 (0.5) at Week 52. *p<0.01; **p=0.003. Placebo: n=144; mepolizumab: n=138. ACQ-5, Asthma Control Questionnaire-5 items; Cl, confidence

interval; CRSWNP, chronic rhinosinusitis with nasal polyps; MCID, minimal clinically important difference; VAS, visual analogue scale.
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Supplementary Table 1. Baseline disease characteristics of patients with severe CRSWNP and asthma who simultaneously achieved a MCID in SNOT-22

(=8.9) and ACQ-5 (=0.5) at Week 52 (responders) and those who did not (non-responders).

Responders Non-responders
Characteristics Placebo Mepolizumab Total Mepolizumab Total
(N=48) (N=74) (N=122) (N=64) (N=160)
Female, n (%) 23 (48) 32(43) 55 (45) 40 (42) 15(23) 55 (34)
Age, years, mean (SD) 47.7 (12.4) 49.1(12.9) 48.6(12.7) 49.7 (12.1) 47.7 (13.9) 48.9 (12.9)
BMI, kg/m?, mean (SD) 27.2(5.8) 284 (5.8) 27.9(5.8) 28.9 (5.6) 27.7 (4.5) 28.4(5.2)
Time since diagnosis of severe CRSWNP, n (%)
<1 year 1(2) 0 1(<1) 2(2) 0 2(1)
1to <5 years 12 (25) 8(11) 20 (16) 11(11) 17 (27) 28 (18)
5to <10 years 14(29) 24 (32) 38(31) 32(33) 15(23) 47 (29)
10 to <15 years 11(23) 21(28) 32(26) 16 (17) 12(19) 28(18)
15 to <20 years 4(8) 15 (20) 19 (16) 23 (24) 7(11) 30(19)
20 to <25 years 3(6) 1(1) 4(3) 7(7) 6(9) 13 (8)
=25 years 3(6) 5(7) 8(7) 5(5) 7(11) 12 (8)
Time since diagnosis of severe CRSWNP, years, mean (SD) 10.4 (8.0) 11.8 (6.9) 11.3(7.4) 12.0(7.5) 11.9(9.2) 12.0(8.2)

Number of previous ESS for severe CRSWNP in the past 10 years, n (%)

1 22 (46) 34 (46) 56 (46) 31(32) 34(53) 65 (41)
2 15(31) 18 (24) 33(27) 18(19) 15(23) 33(21)
3 8(17) 13(18) 21(17) 22(23) 5(8) 27 (17)
>3 3(6) 9(12) 12(10) 25(26) 10 (16) 35(22)

Number of courses of OCS for severe CRSWNP in the previous 12 months, n (%)

0 27 (56) 29 (39) 56 (46) 46 (48) 28 (44) 74 (46)

1 10 (21) 28 (38) 38(31) 26 (27) 20 (31) 46 (29)

2 5(10) 8(11) 13(11) 8(8) 5(8) 13(8)

>2 6(13) 9(12) 15(12) 16 (17) 11(17) 27 (17)
Nasal polyp size score (0-8), mean (SD) 5.0(1.3) 5.4(1.0) 5.2(1.1) 5.9(1.3) 57(1.2) 5.8(1.3)
Nasal polyp size score (0-8), median (Q1, Q3) 5.0 (4.0,6.0) 5.0 (4.0,6.0) 5.0 (4.0,6.0) 6.0 (5.0,7.0) 6.0 (5.0, 6.0) 6.0 (5.0,7.0)
Nasal obstruction (VAS 0-10), mean (SD) 9.1(0.8) 8.9(0.9) 8.98 (0.8) 9.1(0.8) 9.0(0.8) 9.05(0.8)
Nasal obstruction (VAS 0-10), median (Q1, Q3) 9.1(0.8) 8.9(0.9) 8.98 (0.8) 9.1(0.8) 9.0(0.8) 9.05 (0.8)

Overall sinonasal symptoms / disease severity

(VAS 0-10), mean (SD) 9.4(8.7,9.6) 9.1(8.2,9.6) 9.2(8.3,9.6) 9.1(8.6,9.8) 9.1(8.3,9.7) 9.1(8.5,9.8)

Overall sinonasal symptoms / disease severity

(VAS 0-10), median (Q1, Q3) 9.2(0.7) 9.1 (0.8) 9.09 (0.8) 9.1 (0.8) 9.0 (0.8) 9.08 (0.8)
SNOT-22 total score (0-110), mean (SD) 9.3(8.9,9.7) 9.2(84,9.7) 9.3(8.5,9.7) 9.3(8.6,9.8) 9.1(8.3,9.7) 9.2(85,9.8)
SNOT-22 total score (0-110), median (Q1, Q3) 73.5(12.6) 69.7 (16.3) 71.2(15.0) 63.7 (18.9) 63.5(18.8) 63.6(18.8)
Patients with N-ERD, n (%) 610840 61080 6080 61070  (G1070 610770
BEC, cells/pL, geometric mean (95% CI) 18 (38) 24(32) 42 (34) 39 (41) 19 (30) 58 (36)
BEC category, n (%)
<300 cells/pL 15(31) 19 (26) 34 (28) 26 (27) 16 (25) 42 (26)
>300 to 500 cells/pL 16 (33) 18 (24) 34 (28) 25 (26) 19 (30) 44 (28)
>500 to 700 cells/pL 6(13) 12(16) 18 (15) 17 (18) 11(17) 28(18)
>700 cells/pL 11(23) 25 (34) 36 (30) 28 (29) 18(28) 46 (29)

ACQ-5, Asthma Control Questionnaire-5 items; BEC, blood eosinophil count; BMI, body mass index; Cl, confidence interval; CRSWNP, chronic rhinosi-
nusitis with nasal polyps; ESS, endoscopic sinus surgery; MCID, minimal clinically important difference; N-ERD, non-steroidal anti-inflammatory drug-
exacerbated respiratory disease; OCS, oral corticosteroid; SD, standard deviation; SNOT-22, Sino-Nasal Outcomes Test-22 items; VAS, visual analogue

scale.
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Supplementary Table 2. Baseline disease characteristics of patients with severe CRSWNP and asthma* who simultaneously achieved a MCID in SNOT-
22 (=28) and ACQ-5 (=0.5) at Week 52 (responders) and those who did not (non-responders).

Responders Non-responders
Characteristics Placebo Mepolizumab Mepolizumab Total
(N=35) (N=62) (N=76) (N=185)
Female, n (%) 17 (49) 25 (40) 42 (43) 46 (42) 22 (29) 68 (37)
Age, years, mean (SD) 47.1(12.6) 49.5(13.3) 48.6 (13.0) 49.7 (12.1) 47.6 (13.4) 48.8 (12.6)
BMI, kg/m?, mean (SD) 27.7 (6.3) 28.6(6.1) 28.3(6.2) 28.6(5.5) 27.6 (4.4) 28.2(5.1)
Time since diagnosis of severe CRSWNP, n (%)
<1year 1(3) 0 1(1) 2(2) 0 2(1)
1to <5 years 7 (20) 6(10) 13(13) 16 (15) 19 (25) 35(19)
5to <10 years 1131) 18 (29) 29(30) 35(32) 21(28) 56 (30)
10 to <15 years 7(20) 20(32) 27 (28) 20(18) 13(17) 33(18)
15 to <20 years 4(11) 14 (23) 18 (19) 23(21) 8(11) 31(17)
20 to <25 years 2(6) 0 2(2) 8(7) 79 15 (8)
>25 years 309 4(6) 7(7) 5(5) 8(11) 13(7)
Time since diagnosis of severe CRSWNP, years, mean (SD) 11.2(8.8) 12.0 (6.8) 11.7 (7.6) 11.6 (7.3) 11.7 (8.9) 11.6 (8.0)

Number of previous ESS for severe CRSWNP in the past 10 years, n (%)

1 15 (43) 29 (47) 44 (45) 38(35) 39(51) 77 (42)
2 10 (29) 16 (26) 26 (27) 23(21) 17 (22) 40 (22)
3 7(20) 8(13) 15(15) 23(21) 10(13) 33(18)
>3 309 9(15) 12(12) 25(23) 10 (13) 35(19)

Number of courses of OCS for severe CRSWNP in the previous 12 months, n (%)

0 19 (54) 25 (40) 44 (45) 54 (50) 32 (42) 86 (46)

1 8(23) 26 (42) 34 (35) 28 (26) 22(29) 50 (27)

2 309 7(11) 10 (10) 10 (9) 6(8) 16 (9)

>2 5(14) 4(6) 9(9) 17 (16) 16 (21) 33(18)
Nasal polyp size score (0-8), mean (SD) 5.0(1.4) 54(1.1) 53(1.2) 5.8(1.3) 5.6(1.1) 5.7(1.3)
Nasal polyp size score (0-8), median (Q1, Q3) 5.0 (4.0, 6.0) 5.0 (5.0, 6.0) 5.0 (5.0, 6.0) 6.0 (5.0,7.0) 5.0 (5.0, 6.0) 6.0 (5.0, 6.0)
Nasal obstruction (VAS 0-10), mean (SD) 9.07 (0.8) 8.86 (0.9) 8.94(0.9) 9.10(0.8) 9.00(0.8) 9.06 (0.8)
Nasal obstruction (VAS 0-10), median (Q1, Q3) 9.3 (8.6, 9.6) 9.1(8.1,9.6) 9.1(8.2,9.6) 9.2 (8.6,9.8) 9.1(8.3,9.7) 9.2 (8.5,9.8)
Overall sinonasal symptoms (VAS 0-10), mean (SD) 9.16 (0.8) 9.02 (0.8) 9.07 (0.8) 9.13 (0.8) 9.03 (0.8) 9.09 (0.8)
Overall sinonasal symptoms / disease severity 9.3(9.0,9.7) 9.2(8.2,9.7) 9.2(8.5,9.7) 9.3(8.6,9.8) 9.2 (8.4,9.7) 9.2(8.5,9.8)
(VAS 0-10), median (Q1, Q3)
SNOT-22 total score (0-110), mean (SD) 73.7 (13.4) 70.7 (16.2) 71.8(15.2) 64.8 (18.4) 63.6 (18.4) 64.4(18.3)
SNOT-22 total score (0-110), median (Q1, Q3) 71.0 71.0 71.0 67.0 63.0 64.0

(63.0, 85.0) (61.0,81.0) (63.0, 83.0) (53.0,77.0) (51.0,77.0) (52.0,77.0)

Patients with N-ERD, n (%) 12 (34) 18 (29) 30(31) 45(41) 25 (33) 70 (38)
BEC, cells/pL, geometric mean (95% Cl) 410(310,530) 500 (420,600) 470 (400,540)  430(370,500) 420 (350,510) 430 (380, 480)
BEC category, n (%)

<300 cells/pL 11(31) 14 (23) 25 (26) 30(28) 21 (28) 51(28)

>300 to 500 cells/pL 11(31) 15 (24) 26 (27) 30(28) 22(29) 52(28)

>500 to 700 cells/pL 5(14) 11(18) 16 (16) 18(17) 12(16) 30(16)

>700 cells/pL 8(23) 22 (35) 30(31) 31(28) 21(28) 52 (28)

* Data missing for two patients in the mepolizumab group and five patients in the placebo group due to scores not being available.

ACQ-5, Asthma Control Questionnaire-5 items; BEC, blood eosinophil count; BMI, body mass index; Cl, confidence interval; CRSWNP, chronic rhinosi-
nusitis with nasal polyps; ESS, endoscopic sinus surgery; MCID, minimal clinically important difference; N-ERD, non-steroidal anti-inflammatory drug-
exacerbated respiratory disease; OCS, oral corticosteroid; SD, standard deviation; SNOT-22, Sino-Nasal Outcomes Test-22 items; VAS, visual analogue

scale.
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