
Presented at the American Academy of Allergy Asthma & Immunology Annual Meeting, February 25–28, 2022

Abbreviations

● BMI, body mass index; CI, confidence interval; CRSwNP, chronic rhinosinusitis

with nasal polyps; HRQoL, health-related quality of life; IL, interleukin;

ITT, intent-to-treat; LS, least squares; NP, nasal polyps; MF, mometasone

furoate; OCS, oral corticosteroids; SC, subcutaneous; SCS, systemic

corticosteroids; SD, standard deviation; VAS, visual analog scale.

Mepolizumab Induced Loss of Smell Improvement in Patients With Chronic Rhinosinusitis With Nasal Polyps From the SYNAPSE Study

Poster No. 481

References

1. Mullol J, et al. J Allergy Clin Immunol 2020;145:773–6.

2. Seys S, et al. Allergy 2020;75:2867–78.

3. Nguyen DT, et al. Laryngoscope 2015;125:1535–40.

4. Han JK, et al. Lancet Respir Med 2021;9:1141–53.

5. Tabberer M, et al. J Allergy Clin Immunol 2021;147(2): AB126–AB126.

Mullol J1, Lund V2,3, Wagenmann M4, Han JK5, Sousa AR6, Smith SG7, Mayer B8, Yancey S7, Chan RH6, Fokkens W9

Results

1Department of Otorhinolaryngology, Hospital Clínic, IDIBAPS, Universitat de Barcelona, CIBERES, Barcelona, Catalonia, Spain; 2University College London, London, UK; 3Royal National Throat Nose and Ear Hospital, UCLH, London, UK; 4Dept Otorhinolaryngology,

Head & Neck Surgery, Universitäts Allergie Zentrum Düsseldorf, Düsseldorf, Germany; 5Department of Otolaryngology Head and Neck Surgery, Eastern Virginia Medical School, VA, USA; 6Respiratory Patient Centered Outcomes, Value Evidence and Outcomes, GSK,

GSK House, Brentford, Middlesex, UK; 7Respiratory Therapeutic Area, GSK, Research Triangle Park, NC, USA; 8Clinical Statistics, GSK, GSK House, Brentford, Middlesex, UK; 9Department of Otorhinolaryngology, Academic Medical Center, Amsterdam, The Netherlands

Disclosures

● This study was funded by GlaxoSmithKline (GSK 205687, NCT03085797).

● On behalf of all authors, an audio recording of this poster was prepared by JM who did not receive any payment for this recording.

● JM has participated in advisory boards for, received research grants from, or participated in speakers’ bureaus for AstraZeneca, Genentech, GSK, Glenmark,
Menarini, Mitsubishi-Tanabe Pharma, MSD, Viatris (Mylan-Meda Pharmaceuticals), Novartis, Proctor & Gamble, Regeneron Pharmaceuticals, Inc.,
Sanofi-Genzyme, UCB Pharma, and Uriach Group. VL reports advisory board and lecture fees from Novartis, GSK, and Sanofi Genzyme. MW reports personal

fees from ALK-Abelló, Allergopharma, AstraZeneca, Bencard Allergie, Genzyme, HAL Allergie, Infectopharm, LETI Pharma, MEDA Pharma, Novartis, Sanofi
Aventis, Stallergenes, and Teva. JKH has received consultancy fees from Sanofi Genzyme, Regeneron, Genentech, AstraZeneca, GSK, and Gossamer Bio.
ARS, SGS, BM, SY, and RHC are employees of GSK and own stocks/shares. WF reports clinical trial funding from Sanofi, Mylan, ALK, Allergy Therapeutics,
Novartis, Chordate, and GSK and has received personal fees from Sanofi and GSK.

● Editorial support (in the form of writing assistance, including preparation of the draft poster under the direction and guidance of the authors, collating and
incorporating authors’ comments for each draft, assembling tables and figures, grammatical editing and referencing) was provided by Anoushka Thomas, PhD, of
Fishawack Indicia Ltd, UK, part of Fishawack Health, and was funded by GSK.

Scan the QR code or go 

to http://tago.ca/aaaai7

to access a 

downloadable version of 

this poster and the 

associated audio 

recording

QR code

Analysis using mixed model repeated measures with covariates by treatment, geographic region, baseline log(e) baseline blood eosinophil count, and time period. 

Patients with NP surgery prior to time period were assigned worst possible score.

407 Patients: 206 receiving mepolizumab

201 receiving placebo

Mean (SD)

Loss of smell 

VAS score*

Placebo: 9.7 (0.6)

Mepolizumab: 9.6 (0.8)

Patients with ≥2 

sinus surgeries 

in the last 10 years

Placebo: 120 (60%) 

Mepolizumab: 98 (48%)

1 with normal sense of smell/mild hyposmia 

(loss of smell VAS score* 0–3) Placebo: 0 
Mepolizumab: 1 (<1%)

1 with moderate hyposmia

(loss of smell VAS score* >3–7) Placebo: 1 (<1%)
Mepolizumab: 0

405 with severe hyposmia/anosmia

(loss of smell VAS score* >7–10) Placebo: 200 (99.5%) 
Mepolizumab: 205 (99.5%)

Treatment difference (95% CI) in median change from baseline to Weeks 49–52 
in loss of smell VAS score (previously reported): –0.37 (–0.65, –0.08); p=0.0204
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Mepolizumab 100 mg SC

(n=206)

Placebo

(n=201)

Odds ratio (95% CI), mepolizumab/placebo:

2.33 (1.48, 3.68); p<0.001

19%

36%

*When using the VAS tool, patients quantify the severity of their symptoms on an electronic device which represents the 0–10 cm paper scale, with 0 points 

conferring total absence of symptom(s) and 10 points conferring the worst thinkable severity of symptom(s); VAS for loss of smell has been validated in patients with 

allergic rhinitis. 

A greater proportion of patients achieved a ≥3-point improvement in loss of smell VAS symptom score 

with mepolizumab versus placebo

Patients treated with mepolizumab had greater improvements in their sense of smell compared with those 

receiving placebo

Results are descriptive comparisons only; no statistical analyses were conducted. All values are mean (SD) unless otherwise specified; blood eosinophil counts are geometric mean (SD log).

*in the last 10 years; †in the last 12 months.

Mepolizumab-treated patients with larger sense of smell improvements had a shorter duration of disease and fewer previous surgeries versus those with smaller sense of smell improvements

Among the SYNAPSE ITT population, almost all patients had impaired sense of smell and 54% overall had a 

history of ≥2 sinus surgeries 

Conclusions

● This post hoc analysis of data from the SYNAPSE study further supports that

treatment with mepolizumab improves sense of smell versus placebo in patients with

severe CRSwNP

● At baseline, loss of smell in these patients was very severe

● By study end, mepolizumab was associated with significantly greater improvements

from baseline in loss of smell VAS score compared with placebo

● Mepolizumab-treated patients with the largest improvements in their sense of smell

had fewer prior sinus surgeries and a shorter duration of NP, suggesting that early

intervention with mepolizumab may lead to the greatest clinical benefit

– These observations may be due to a shorter time for mechanical obstruction and

inflammation of the respiratory and olfactory mucosa to occur

● Given the significant impact that loss of smell has among patients

with severe CRSwNP, these data should be considered when making

treatment decisions

Patients with a <3-point improvement in loss of smell VAS score at Weeks 49–52 

(N=132)

Loss of smell VAS score: 9.6 (0.96)

>2 courses OCS†, n (%): 17 (13)

Blood eosinophils, cells/µL: 410 (0.77)

Time since last sinus surgery, years: 4.2 (2.75)

Overall symptom VAS score: 9.0 (0.79)

≥2 previous sinus surgeries*, n (%): 70 (53)

Age, years: 48.5 (13.69)

Female, n (%): 42 (32)

BMI, kg/m2: 28.6 (5.61)

Nasal obstruction VAS score: 8.9 (0.83)

Duration of NP, years: 12.0 (9.20)

Total endoscopic NP score: 5.4 (1.22)

Patients with a ≥3-point improvement in loss of smell VAS score at Weeks 49–52 

(N=74)

Loss of smell VAS score: 9.7 (0.55)

>2 courses OCS†, n (%): 8 (11)

Blood eosinophils, cells/µL: 350 (0.72)

Time since last sinus surgery, years: 4.2 (2.57)

Overall symptom VAS score: 9.1 (0.74)

≥2 previous sinus surgeries*, n (%): 28 (38)

Age, years: 48.9 (13.39)

Female, n (%): 25 (34)

BMI, kg/m2: 27.3 (4.50)

Nasal obstruction VAS score: 8.9 (0.84)

Duration of NP, years: 10.2 (7.07)

Total endoscopic NP score: 5.4 (1.07)

In patients with severe chronic rhinosinusitis with nasal polyps (CRSwNP), loss of smell is one of the

most bothersome and difficult-to-treat symptoms.1

Although several factors can impact sense of smell for patients with CRSwNP, those with a history of

previous sinus surgeries report higher levels of impaired sense of smell than those without2 and can

be more likely to experience poor olfactory outcomes following repeat sinus surgeries.3

The phase III SYNAPSE study assessed the efficacy of mepolizumab, an anti-interleukin (IL)-5

monoclonal antibody, in patients with severe CRSwNP compared with placebo.4

• SYNAPSE demonstrated improvements in NP size and symptoms and a reduced risk of

endoscopic sinus surgery with mepolizumab 100 mg SC versus placebo; improvements in

HRQoL were also observed.4

Post hoc analyses were conducted using data from patients with severe CRSwNP from SYNAPSE to

further characterize the effect of mepolizumab on loss of smell.

Introduction

Methods

When using the VAS tool, patients quantify the severity of their symptoms on an electronic device which represents the 0–10 cm paper scale, with 0 points conferring

total absence of symptom(s) and 10 points conferring the worst thinkable severity of symptom(s); VAS for loss of smell has been validated in patients with allergic

rhinitis. *Within the last 10 years; †defined as any procedure involving instruments with resulting incision and removal of NP tissue from the nasal cavity; ‡defined as

overall VAS symptom score >7 and an endoscopic bilateral NP score ≥5 (with a minimum score of 2 per nasal cavity); §Analysis using mixed model repeated measures

with covariates of treatment, geographic region, baseline log(e) baseline blood eosinophil count, and time period; interaction terms for time period by baseline and time

period by treatment. Patients with sinus surgery prior to Weeks 49–52 were assigned the worst possible score. Missing data were imputed as though patients continued

to receive their randomized treatment; there were 2000 imputations and estimates were combined using Rubin’s rule; ¶Analysis using a logistic regression model with

covariates of treatment group, geographic region, baseline score and log(e) baseline blood eosinophil count. Includes data reported up to Week 52.

Post hoc analyses

Study design
GSK ID: 205687/NCT03085797

Plus standard of care: daily MF and saline nasal douching, occasional short courses of high-dose SCS and/or antibiotics when required

−4 0 4 8 12 16 20 24 28 32 36 40 44 48 52

Screening Randomization Efficacy endpoints

Week:   

Run-in Double-blind treatment period

Placebo

Mepolizumab 100 mg SC

≥18 years of age

≥1 prior* surgery†

Obstruction VAS score >5

Bilateral NP score ≥5

Need for surgery‡

Eligibility criteria

Placebo-controlled

Double-blind

Parallel-group

Phase III study

Randomized

No current or former (<6 months) smokers

No SCS use <4 weeks prior to screening

No pre-existing clinically significant conditions

that are uncontrolled with standard treatment

No biologic or immunosuppressant treatment

SYNAPSE primary and secondary endpoints

 Overall Symptoms VAS score 

 Loss of smell VAS score

 Composite VAS score 

(combining scores for nasal obstruction, nasal 

discharge, throat mucus, and loss of smell)

Change from baseline to Weeks 49–52 in:

Proportion of patients with a ≥3-point improvement in loss

of smell VAS score from baseline to Weeks 49–52¶

Co-primary Other secondary

Key secondary

Change from baseline in total endoscopic 

NP score at Week 52

Change from baseline in Nasal Obstruction VAS 

score during Weeks 49–52

Time-to-first sinus surgery up to Week 52

Statistical analyses Descriptive analyses

Demographics and characteristics of patients with and without

a ≥3-point improvement (meaningful within-patient change5) in

loss of smell VAS score from baseline to Weeks 49–52

Mean change from baseline in loss of smell VAS score at

Weeks 49–52§

Sense of smell specific disease characteristics of the

SYNAPSE ITT patient population

Patients with severe CRSwNP:

LS mean change from baseline in loss of 

smell VAS Score at Weeks 49–52 

Placebo

(n=183)

Mepolizumab 100 mg SC

(n=187)

-5.00-4.50-4.00-3.50-3.00-2.50-2.00-1.50-1.00-0.500.00

Improvement Difference in means 

(95% CI); p-value

-1.51 (-2.15, -0.87);

p<0.001
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