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Abstract

The long-term efficacy and safety of mepolizumab for treatment of severe eosinophilic
asthma are well established. Here, we examine the clinical impact of stopping mepolizumab
after long-term use.

COMET (NCT02555371) was a randomized, double-blind, placebo-controlled, parallel-group,
multicenter study. Patients who had completed COLUMBA (NCT01691859) or COSMEX
(NCT02135692) and received continuous mepolizumab treatment for >3 years were
randomized 1:1 to stop (switch to placebo) or continue subcutaneous mepolizumab 100 mg
every 4 weeks for 52 weeks. Primary endpoint: time to first clinically significant
exacerbation; secondary endpoints: time to first exacerbation requiring
hospitalization/emergency department visit, time to decrease in asthma control (>0.5-point
increase in Asthma Control Questionnaire-5 score from COMET baseline), and blood
eosinophil count ratio to COMET baseline. Safety was assessed.

Patients stopping (n=151) versus continuing (n=144) mepolizumab had significantly shorter
times to first clinically significant exacerbation (hazard ratio: 1.61 [95% confidence interval:
1.17,2.22]; P=0.004) and decrease in asthma control (hazard ratio: 1.52 [1.13,2.02];
P=0.005), and higher blood eosinophil counts at Week 52 (270 vs 40 cells/uL; ratio [stopping
vs continuing]: 6.19 [4.89,7.83]; P<0.001). Differences in efficacy outcomes between groups
were observed when assessed from Week 12 (16 weeks after last mepolizumab dose).
Exacerbations requiring hospitalization/emergency department visit were rare. Adverse
events in patients continuing mepolizumab were consistent with previous studies. For
patients who stopped mepolizumab, the safety profile was consistent with other
eosinophilic asthma populations.

Patients who stopped mepolizumab had an increase in exacerbations and reduced asthma

control versus those who continued.

Clinical trial identifier: 201810/www.clinicaltrials.gov/ct2/show/NCT02555371.
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Introduction

Efficacy and safety of long-term treatment with the targeted, humanized, anti-interleukin-5 (IL-5)
monoclonal antibody mepolizumab in patients with severe eosinophilic asthma have been
demonstrated for up to 4.5 years in previous double-blinded [1-5] and open-label studies [6-8].
Mepolizumab is approved for the treatment of severe eosinophilic asthma in multiple regions
worldwide, and for the treatment of eosinophilic granulomatosis with polyangiitis in adults in the
USA and Japan and for the treatment of hypereosinophilic syndrome in patients aged 212 years in
the USA [9, 10]. Mepolizumab selectively binds to IL-5, inhibiting eosinophilic inflammation [11, 12];
however, it is currently unknown whether the suppression of eosinophilic airway inflammation seen
with mepolizumab in severe eosinophilic asthma continues if patients stop treatment, or whether

long-term treatment should be recommended for sustained disease control.

A previous 12-month, observational follow-up study of patients who stopped mepolizumab 750 mg
intravenous (V) treatment after 1 year suggested an increase in blood eosinophil counts to pre-
treatment levels and a subsequent return to an exacerbating phenotype [13]. Understanding
responses after stopping is of interest, as long-term treatment may have a sustained disease
modifying effect and potentially permanently reduce eosinophil counts [14]. However, there are no
data on the impact of stopping in patients treated with mepolizumab for longer than 1 year, which is
important as short-term discontinuation may be required for some patients in clinical practice.
Additionally, there are no data on the impact of stopping the licensed mepolizumab dose in adults

and adolescents, 100 mg subcutaneously (SC).

The aim of this randomized, placebo-controlled study was to evaluate the clinical impact of stopping
mepolizumab 100 mg SC in patients with severe eosinophilic asthma following long-term (=3 years)
exposure by assessing exacerbation rates and other clinical parameters in those who stopped
mepolizumab (and switched to placebo) versus those who continued. A visual summary of the

COMIET study is presented in the Supplementary Materials, Figure E1.



Materials and Methods

Study design

COMET (GSK ID 201810; NCT02555371) was a global, multicenter, randomized, double-blind,
placebo-controlled, parallel-group study to compare stopping versus continuation of long-term

mepolizumab treatment in patients with severe eosinophilic asthma.

The study comprised four parts (Figure 1). Following screening, patients with <3 years of
mepolizumab treatment entered Part A, a variable open-label run-in period of 0 to 132 weeks
designed to ensure all patients had received continuous mepolizumab 100 mg SC (in addition to
standard of care) for >3 years. Once patients had >3 years of mepolizumab exposure they entered
Part B, which consisted of a fixed open-label run-in of 4 to 8 weeks during which open-label
mepolizumab (100 mg SC every 4 weeks plus standard of care) was administered and baseline
information was collected. Patients who had >3 years of mepolizumab treatment at screening
entered Part B directly. Following Part B, patients were randomized 1:1 to stop mepolizumab
treatment and switch to placebo (plus standard of care) or receive continued mepolizumab 100 mg
SC plus standard of care every 4 weeks for 52 weeks (Part C). Patients with 21 clinically significant
exacerbation (see Supplementary Materials) during Part C were assessed by the study investigator
to determine whether the patient should continue taking double-blind study treatment (continue in
Part C) or return to open-label mepolizumab 100 mg SC every 4 weeks (switch to Part D [optional,
see Supplementary Materials]) for the remainder of the study (up to 52 weeks post randomization).
No formal criteria for treatment continuation were provided to investigators; the decision was based
on the opinion of the treating physician in collaboration with the patient. Patients remained on a
stable standard of care asthma therapy from the start of Part B to the end of the study. The reported

results focus mainly on the blinded, randomized Part C.

The study was conducted in accordance with International Conference on Harmonisation (ICH) Good
Clinical Practice (GCP), all applicable patient privacy requirements, and the guiding principles of the
current version of the Declaration of Helsinki. All patients provided written informed consent prior

to study participation.

Patients

Patients with severe eosinophilic asthma who had completed one of the previous open-label studies,
COLUMBA (MEA115666; NCT01691859) [7] or COSMEX (201312; NCT02135692) [8], were eligible for
COMET (Supplementary Materials). To enter the study, patients had to have completed and

received continuous mepolizumab treatment (ie, no treatment gaps >12 weeks [84 days, equivalent



to >2 consecutive missed doses] between any two mepolizumab doses), and remained adherent on

asthma controller medication/therapy, throughout the previous open-label mepolizumab studies.

Exclusion criteria, randomization criteria for entry to Part C and details of randomization and

blinding are listed in the Supplementary Materials.

Endpoints and assessments

The primary endpoint was time to the first clinically significant exacerbation during Part C (post
randomization). Secondary endpoints were: time to the first exacerbation requiring hospitalization
or emergency department (ED) visit; time to a decrease in asthma control, defined as an increase
from baseline (start of double-blind treatment in COMET) in Asthma Control Questionnaire-5 (ACQ-
5) score of 0.5 units [15]; and ratio to baseline in blood eosinophil count at Weeks 12, 24, 36, and
52. Other endpoints included time to the first exacerbation requiring hospitalization, mean change
from baseline in ACQ-5 score assessed every 4 weeks until Week 52, and mean change from baseline
in health-related quality of life (as assessed by St George’s Respiratory Questionnaire [SGRQ] total
score) and clinic pre-bronchodilator forced expiratory volume in 1 second (FEV,) at Weeks 12, 24, 36,
and 52. Safety endpoints included adverse events (AEs) and serious AEs; clinical laboratory

parameters; 12-lead electrocardiogram (ECG) parameters; and vital signs.

Sample size and statistical analysis

The sample size was based on the primary endpoint of time to first clinically significant exacerbation
to test the superiority of continued mepolizumab treatment compared with stopping mepolizumab

(randomized to placebo).

The intent-to-treat (ITT) population, used for all efficacy and safety data analyses, comprised all
randomized patients who received 21 dose of double-blind study treatment. For all change
from/ratio to baseline endpoints, baseline was defined as the start of double-blind treatment
(randomization) in COMET. Only relevant data from Part C were included in the analysis of the
double-blind period, with on-treatment data censored following the discontinuation of double-blind
treatment or switch to open-label mepolizumab within Part D. Further details of the sample size and
statistical analyses are provided in the Supplementary Materials. Additionally, a post hoc analysis
was performed to evaluate whether baseline characteristics can identify patients with a greater or
reduced treatment effect following stopping or continuing long-term mepolizumab treatment and

further information can be found in the Supplementary Materials.



Results

Patient population

Patient disposition from previous studies is shown in Figure E2. Between January 2016 and
November 2017, 306 patients were enrolled in Parts A/B and 295 patients were randomized in Part
C (placebo: n=151; mepolizumab: n=144) (Figure E3). Of these, 129 patients, 84 who had received
placebo in Part C and 45 who had received mepolizumab in Part C, switched to open-label
mepolizumab (Part D) following an asthma exacerbation (Figure E4); the most common reason for
switching in both groups was a reported lack of efficacy in the opinion of the investigator (n=81 and
n=42, where n=81 and n=41 reported exacerbation as a sub-reason, respectively). The study was

completed in July 2019.

Demographic and disease characteristics at the first Part C visit were similar between the placebo
and mepolizumab groups (Table 1). The geometric mean blood eosinophil counts were similar in
both groups at the start of Part C (placebo 40 cells/uL; mepolizumab 50 cells/uL), and were
decreased compared with baseline values before any mepolizumab treatment in DREAM, MENSA,
and SIRIUS (230 to 320 cells/uL; Table E2). Demographic and disease characteristics were also similar
before any treatment with mepolizumab for each group in COMET (e.g. at DREAM, MENSA, and
SIRIUS baseline [Table E3]).

Prior to randomization in Part C, the median (range) duration of mepolizumab treatment was 44.1
(32-59) months, equating to 1145.2 patient-years of exposure (Table 1). Two patients who had 32
months of continuous mepolizumab exposure were randomized prematurely to Part C and
subsequently identified as protocol deviations. During the double-blind Part C period, a greater
proportion of patients in the placebo arm (56%, n=84/151) switched to open-label mepolizumab
treatment (Part D) than in the mepolizumab arm (31%, n=45/144; Figures E3 and E4). Consequently,
the total exposure to double-blind treatment was longer for the mepolizumab group (114.6 patient-

years) compared with placebo (93.9 patient-years; Table 1).

Primary endpoint

Patients who stopped mepolizumab had a significantly shorter time to first clinically significant
exacerbation than patients who continued; they had a 61% increase in the risk of experiencing their
first clinically significant exacerbation (stopping/continuing mepolizumab HR 1.61 [95% confidence
interval (Cl) 1.17, 2.22]; P=0.004) over the 52-week Part C period (Figure 2A). A significantly higher
proportion of patients who stopped mepolizumab (placebo group) experienced 21 clinically

significant exacerbation during Part C compared with those continuing mepolizumab treatment (59%



vs 46%; odds ratio 1.99 [95% Cl: 1.19, 3.32]; p=0.009; Table E4). The Kaplan—Meier cumulative
incidence of patients experiencing an exacerbation was numerically higher with placebo versus
mepolizumab, respectively, at each time point: between-treatment differences were detected from
Week 12 (31.8% and 20.2%), and grew progressively greater through Week 24 (49.3% and 32.3%),
Week 36 (56.0% and 40.3%), and Week 52 (60.7% and 47.1%). Overall, 22 (15%) patients in the
placebo group and 19 (13%) patients in the mepolizumab group experienced 22 exacerbations while

on treatment during Part C.

Secondary and other endpoints

Exacerbations requiring hospitalization or ED visit occurred in 7 (5%) patients who stopped
mepolizumab treatment (9 events; 1 patient experienced 3 events requiring ED visit and was never
switched to Part D; 6 patients experienced a single exacerbation requiring hospitalization, 5 of whom
were immediately switched to Part D). For patients who continued mepolizumab, 10 (7%)
experienced a single event of this severity (8 patients had an ED visit, 7 of whom were switched to
Part D; the remaining 2 patients required hospitalization and both were immediately switched to

Part D).

Patients who stopped mepolizumab treatment had a significantly shorter time to first decrease in
asthma control during Part C; they had a 52% increase in risk of having a decrease in asthma control
over the 12-month period (stopping/continuing mepolizumab HR 1.52 [95% CI 1.13, 2.02]; P=0.005)
(Figure 2B). The Kaplan—Meier cumulative incidence of patients experiencing a decrease in asthma
control was higher with placebo versus mepolizumab, respectively, at each time point: between-
treatment differences were detected from Week 12 (44.5% and 39.3%) and increased through Week
24 (69.5% and 49.3%), Week 36 (74.9% and 56.0%), and Week 52 (79.0% and 63.1%). Worsening
asthma control, as indicated by increased ACQ-5 scores, was seen from Week 12 (16 weeks after the
last dose of open-label mepolizumab) in patients who stopped mepolizumab treatment compared
with those who continued, although 95% Cls overlapped at each time point (Figure 3A). By Week 52,
the difference (95% Cl) in ACQ-5 scores for patients stopping versus continuing mepolizumab was

0.23 (-0.02, 0.48; P=0.067).

In patients who stopped mepolizumab, least squares (LS) mean (standard error [SE] logs) blood
eosinophil counts increased steadily from Week 4 (8 weeks after the last dose of open-label
mepolizumab), reaching 270 (0.077) cells/uL by Week 12 (16 weeks after patients’ last dose of open-
label mepolizumab), while patients continuing mepolizumab maintained their LS mean blood
eosinophil count at 40-60 cells/uL (Week 12 stopping vs continuing mepolizumab ratio: 5.21 [95% ClI
4.20, 6.46]; P<0.001). By Week 52, blood eosinophil counts were 270 (0.091) cells/uL and 40 (0.077)



cells/uL for patients stopping versus continuing mepolizumab, respectively (stopping vs continuing
mepolizumab ratio: 6.19 [95% CI 4.89, 7.83]; P<0.001) (Figure 3B). Absolute blood eosinophil counts

are shown in Table E5.

Health-related quality of life (change from baseline in SGRQ total score) and lung function (change
from baseline in pre-bronchodilator FEV,) were measured at Weeks 12, 24, 36, and 52, with
worsening seen for both endpoints at all time points in patients who stopped mepolizumab; patients
who continued mepolizumab experienced sustained benefit in these outcomes, although 95% Cls
overlapped at most timepoints (Figure 3C-D). By Week 52, the difference (95% Cl) in SGRQ total
scores and pre-bronchodilator FEV, for patients stopping versus continuing mepolizumab was 3.3

(-0.8, 7.5; P=0.113) and -56 mL (-139, 27; P=0.186).

Post hoc analysis

Our post hoc analysis showed that the number of exacerbations in the year prior to randomization
(0, 1, 22) was a strong prognostic factor for risk of exacerbation during the 52-week trial period, with
an increasing risk of exacerbation during Part C associated with a greater number of exacerbation
events in the year prior to randomization. Patients with 22 exacerbations in the previous year (n=44)
had a higher risk of exacerbation versus those with 0 (n=185) or 1 (n=66) exacerbation (Figure E5).
Additionally, stopping versus continuing mepolizumab increased the risk of first exacerbation by 74%
(HR [95% Cl]: 1.74 [1.08,2.80]) and 180% (2.80 [1.44,5.44]), respectively in patients who had O or 1
exacerbation in the previous year; however, this increased risk was not seen for patients with >2
exacerbations in the previous year (0.88 [0.46,1.67]). No other baseline characteristic assessed

identified a differential treatment effect across subgroups.

Safety

The safety profile of mepolizumab was consistent with previous trials (Table E6). In part C, a lower
proportion of patients on placebo reported AEs than those on mepolizumab (64% vs 78%,
respectively); however, exposure per patient-year was lower in the placebo group than in the
mepolizumab group (93.94 vs 114.60). Exposure-adjusted rates (per 1000 participant-years) were
similar between the treatment arms (placebo, 3097.77; mepolizumab, 2740.01; Table E7). A similar
proportion of patients in the placebo and mepolizumab groups reported serious AEs (SAEs; 7% vs
6%), none of which were considered by the treating investigator to be related to treatment.
Infections were reported in a lower proportion of patients in the placebo group compared with the
mepolizumab group (44% vs 58%), with similar exposure-adjusted rates between the treatment

arms (1373.24 and 1160.58 per 1000 participant-years, respectively). Local site reactions also



occurred in a lower proportion of placebo-treated versus mepolizumab-treated patients (<1% vs
3%). There were two reported deaths, one during Part C (post treatment, unknown cause) and one
during Part D (on-treatment, pneumonia aspiration); both deaths were in patients who received

placebo during Part C and both were considered to be unrelated to study treatment.

Discussion

This is the first, randomized study to examine the clinical impact of stopping mepolizumab treatment
after long-term use in patients with severe eosinophilic asthma. The time to first clinically significant
exacerbation was significantly shorter for those who stopped mepolizumab compared with those
who continued mepolizumab treatment. In total, 59% of patients who stopped mepolizumab
experienced 21 clinically significant exacerbation in the following year, compared with 46% of those
who remained on mepolizumab. Worsening of ACQ-5 and SGRQ scores were seen at Week 12 (16
weeks after the last dose of open-label mepolizumab), whereas scores were maintained in those
who continued mepolizumab. This suggests a loss of asthma control and quality of life in patients
who stop mepolizumab treatment, even after 23 years of use. Therefore, the beneficial effects of
mepolizumab, evident in the baseline characteristics at the start of double-blind treatment in
COMIET, are unlikely to be sustained after stopping treatment. These results also highlight the
sustained clinical benefit in patients who remain on mepolizumab treatment. Overall, compared
with patients who stopped mepolizumab, patients who continued long-term treatment were less
likely to experience exacerbations and loss of asthma control, with sustained benefits also shown in
health-related quality of life and lung function. The probability of a clinically significant exacerbation
and decreased asthma control appeared to increase from around Week 12 (16 weeks after the last

dose of open-label mepolizumab) for patients who stopped versus continued mepolizumab.

There were differences in blood eosinophil counts between those who stopped mepolizumab and
those who continued, in accordance with the mechanism of action of mepolizumab [9]; these
differences were seen as early as Week 4 (8 weeks after the last dose of open-label mepolizumab).
Blood eosinophil counts increased slowly; by Week 12 (16 weeks after stopping mepolizumab) they
had returned to values similar to baseline at the start of the initial Phase Il studies (270 cells/pL vs
230—320 cells/uL) [1, 3, 4]. This is consistent with the publication by Haldar et al., which
demonstrated a return to pre-treatment blood eosinophil counts after stopping therapy [13].
Importantly, changes in blood eosinophil counts preceded the separation in efficacy between the
placebo and mepolizumab arms during Part C. This supports previous findings demonstrating that

the pharmacodynamic effects of mepolizumab on blood eosinophil counts are not sustained after



stopping treatment [13], and further confirms the association between clinical outcomes and blood

eosinophil counts [1, 3, 4, 16-19].

Although 59% of patients who stopped mepolizumab experienced 21 clinically significant
exacerbation in the year after stopping treatment, 41% experienced no clinically significant
exacerbations during this period. However, this is consistent with the proportion of patients who
experienced no exacerbations while receiving placebo during the previous mepolizumab trials [1, 3-
5], and in a similar 12-week trial of dupilumab [20]. For example, in MENSA, 45% of patients
receiving placebo did not experience an exacerbation over the 32-week treatment period [4], while
the equivalent proportions from SIRIUS (24 weeks), DREAM (52 weeks), MUSCA (24 weeks) and the
dupilumab trial (12 weeks) were 32%, 33%, 59%, and 56%, respectively [1, 3, 5, 20]. These findings
highlight the frequency of exacerbations in patients with a severe eosinophilic asthma phenotype.
The fact that some patients experienced exacerbations while receiving mepolizumab treatment also
supports heterogeneity within the phenotype whereby factors other than eosinophils may
contribute to exacerbations [21]. Nonetheless, the stability of exacerbating asthma phenotypes over
a given time period is currently unknown [22-25], and it is feasible that patients who have a history
of severe exacerbations while on standard of care treatment may remain exacerbation free for

indeterminant periods and then return to an exacerbating phenotype [26].

In the XPORT study, 48% of patients who stopped omalizumab treatment remained exacerbation
free in the following year, similar to the 41% of patients in COMET who did not exacerbate after
stopping mepolizumab [27]. As highlighted previously, this is likely due to the variability of
exacerbation incidence in the severe eosinophilic asthma population. Additionally, as shown in
COMET, a higher proportion of patients who stayed on omalizumab (67%) did not exacerbate in the
1-year study period compared with those who stopped treatment (48%) [27]. This is in line with the

54% of patients who remained exacerbation free while continuing on mepolizumab in COMET.

It may be useful to determine the characteristics or adherence of patients who did not return to an
exacerbating phenotype within 12 months of stopping mepolizumab treatment, and indeed to
determine whether these patients had any other markers of sustained treatment benefit outside of
exacerbations. This information may then be used to determine if there are any patients who can
stop mepolizumab without any subsequent loss of control during a 52-week period after a sustained
period of treatment, although clinical studies would be needed to confirm. It is therefore of interest
that the number of exacerbations in the year prior to COMET randomization was a strong prognostic
factor to predict future exacerbation risk, and was the only baseline characteristic assessed that

identified a differential treatment effect across subgroups in the risk of exacerbations after stopping



versus continuing mepolizumab. The subgroup of patients with >2 exacerbations in the previous
year was identified as potentially observing less protection from clinically significant exacerbations
with mepolizumab, with no treatment benefit observed in this patient subgroup. It should be
stressed however that this subgroup of patients was small and identified following post hoc
subgroup analysis, so this finding should be interpreted with caution and considered as hypothesis
generating. Further studies are required to understand the impact of discontinuing mepolizumab in

patients with 22 exacerbations in the previous year whilst receiving continuous treatment.

No new safety concerns were observed in this study population compared with those seen in
previous studies [1, 3-8]. Additionally, rates of AEs were similar for patients who stopped
mepolizumab and then switched back to mepolizumab treatment following an exacerbation,

compared with those who received mepolizumab continuously throughout the study.

One strength of the current study is the monitoring and maintenance of background therapy
throughout Part C, with no changes recommended per protocol. However, patients were selected
from a population who had completed previous mepolizumab clinical trials; therefore, patient
recruitment was biased toward those who responded to mepolizumab, and those without AEs
leading to discontinuation from the previous studies. In addition, only around 50% of patients from
COLUMBA and COSMEX were enrolled in COMET. Patients may have been reluctant to enroll on a
placebo-controlled study, particularly in those countries where mepolizumab became commercially
available prior to the start of COMET. In addition, patients may also have experienced an
amelioration of disease activity after long term mepolizumab treatment, which may have led to a
reduction or discontinuation of their background medications; as patients had to be adherent on
asthma controller medication/therapy throughout the previous open-label mepolizumab studies to
be eligible for COMET, this may have reduced enrolment. A further limitation was the very small
proportion of black patients included in COMET owing to the limited representation of this
population in the parent Phase lll trials. Additionally, whilst worsening of ACQ-5 and SGRQ scores
and worsening FEV; were seen at Week 12 for patients who stopped mepolizumab, this study was

not designed to be powered to measure statistical significance for these endpoints.

Further, results are based on lower numbers of patients at the later versus earlier time points within
Part C with a subset of patients from both arms having discontinued double-blind treatment and
switched to Part D. This is likely due to the study design, which called for an investigator assessment
for patients who experienced a clinically significant exacerbation during Part C to determine whether
a switch to open-label mepolizumab in Part D would be appropriate. This issue was mitigated by the

use of a hypothetical estimand strategy applied in the handling of the intercurrent event of



discontinuation of double-blind treatment. The treatment effects reported in Part C therefore refer
to the outcomes if all patients had continued to take double-blind treatment throughout the 52-
week double-blind period. Analyzing an annualized exacerbation rate during the double-blind
treatment period (Part C) was not possible, due to patients being permitted to switch to open-label
treatment following their first exacerbation, which meant that repeat exacerbations were not

expected by study design.

The investigator assessments during Part C may also have contributed to the low number of
exacerbations requiring hospitalization and/or ED visit, as patients may have been switched to open-
label mepolizumab before a more severe exacerbation occurred. Due to the rarity of these more
severe exacerbation events during Part C, which was consistent with prior trials of mepolizumab [4,
6, 8], any differences between treatment groups should be interpreted with caution. Finally, as this
is a double-blind randomized controlled trial, the decisions taken to stop mepolizumab or switch to
open-label treatment may not reflect routine clinical practice where the patient’s treatment is
known, as both patients and physicians were blinded to whether they were on mepolizumab or
placebo. Consequently, the finding that of the 45 patients receiving mepolizumab in Part C who
switched to Part D, 42 switched due to a reported lack of efficacy (in the opinion of the investigator)
should be interpreted with caution. Of these 42 patients, 41 also reported exacerbation as a sub-
reason for switching. It is possible that investigators may have switched patients to open-label
treatment at the first opportunity (i.e. following their first clinically significant exacerbation) as
permitted by study design; this would have enabled patients to return to their established effective
therapy, which has been received for at least the previous 3 years. Indeed, most patients who
switched to Part D to continue mepolizumab in an open-label setting continued mepolizumab

treatment until study end with few withdrawals.

In conclusion, by 12 weeks (16 weeks after the last dose of open-label mepolizumab) patients who
stopped long-term (=3 years) mepolizumab treatment had a shorter time to first clinically significant
exacerbation, an increase in blood eosinophil counts back to pre-treatment levels, and a reduction in
asthma control, quality of life, and lung function compared with those who continued mepolizumab.
These results support continued mepolizumab treatment having sustained clinical benefits in
patients with severe eosinophilic asthma and further support that blood eosinophils are a suitable

biomarker for treatment response to mepolizumab.



Acknowledgments

Medical writing and editorial support (in the form of writing assistance, including development of
the initial draft based on author direction, assembling tables and figures, collating authors’
comments, grammatical editing, and referencing) were provided by Elizabeth Hutchinson PhD,

CMPP, of Fishawack Indicia Ltd, UK, part of Fishawack Health (funded by GlaxoSmithKline).

Data sharing

Anonymized individual participant data and study documents can be requested for further research

from www.clinicalstudydatarequest.com.



http://www.clinicalstudydatarequest.com/

References

1. Pavord ID, Korn S, Howarth P, Bleecker ER, Buhl R, Keene ON, Ortega H, Chanez P.
Mepolizumab for severe eosinophilic asthma (DREAM): a multicentre, double-blind, placebo-
controlled trial. Lancet 2012: 380(9842): 651-659.

2. Haldar P, Brightling CE, Hargadon B, Gupta S, Monteiro W, Sousa A, Marshall RP, Bradding P,
Green RH, Wardlaw AJ, Pavord ID. Mepolizumab and exacerbations of refractory eosinophilic
asthma. N Engl J Med 2009: 360(10): 973-984.

3. Bel EH, Wenzel SE, Thompson PJ, Prazma CM, Keene ON, Yancey SW, Ortega HG, Pavord ID,
Investigators S. Oral glucocorticoid-sparing effect of mepolizumab in eosinophilic asthma. N Engl J
Med 2014: 371(13): 1189-1197.

4, Ortega HG, Liu MC, Pavord ID, Brusselle GG, FitzGerald JM, Chetta A, Humbert M, Katz LE,
Keene ON, Yancey SW, Chanez P, Investigators M. Mepolizumab treatment in patients with severe
eosinophilic asthma. N Engl J Med 2014: 371(13): 1198-1207.

5. Chupp GL, Bradford ES, Albers FC, Bratton DJ, Wang-Jairaj J, Nelsen LM, Trevor JL, Magnan A,
Ten Brinke A. Efficacy of mepolizumab add-on therapy on health-related quality of life and markers
of asthma control in severe eosinophilic asthma (MUSCA): a randomised, double-blind, placebo-
controlled, parallel-group, multicentre, phase 3b trial. The Lancet Respiratory medicine 2017: 5(5):
390-400.

6. Lugogo N, Domingo C, Chanez P, Leigh R, Gilson MJ, Price RG, Yancey SW, Ortega HG. Long-
term efficacy and safety of mepolizumab in patients with severe eosinophilic asthma: a multi-center,
open-label, phase Illb study. Clin Ther 2016: 38(9): 2058-2070 e2051.

7. Khatri S, Moore W, Gibson PG, Leigh R, Bourdin A, Maspero J, Barros M, Buhl R, Howarth P,
Albers FC, Bradford ES, Gilson M, Price RG, Yancey SW, Ortega H. Assessment of the long-term safety
of mepolizumab and durability of clinical response in patients with severe eosinophilic asthma. J
Allergy Clin Immunol 2019: 143(5): 1742-1751 e1747.

8. Khurana S, Brusselle GG, Bel EH, FitzGerald JM, Masoli M, Korn S, Kato M, Albers FC,
Bradford ES, Gilson MJ, Price RG, Humbert M. Long-term safety and clinical benefit of mepolizumab
in patients with the most severe eosinophilic asthma: the COSMEX study. Clin Ther 2019: 41(10):
2041-2056 e2045.

9. FDA. Mepolizumab (NUCALA) prescribing information. 2019 [cited 15th January 2020];
Available from:
https://www.gsksource.com/pharma/content/dam/GlaxoSmithKline/US/en/Prescribing Informatio
n/Nucala/pdf/NUCALA-PI-PIL.PDF

10. EMA. Mepolizumab (NUCALA) summary of product characteristics. 2019 [cited 15th
January 2020]; Available from: https://www.ema.europa.eu/en/documents/product-
information/nucala-epar-product-information_en.pdf

11. Flood-Page P, Menzies-Gow A, Phipps S, Ying S, Wangoo A, Ludwig MS, Barnes N, Robinson
D, Kay AB. Anti-IL-5 treatment reduces deposition of ECM proteins in the bronchial subepithelial
basement membrane of mild atopic asthmatics. J Clin Invest 2003: 112(7): 1029-1036.

12. Menzies-Gow A, Flood-Page P, Sehmi R, Burman J, Hamid Q, Robinson DS, Kay AB, Denburg
J. Anti-IL-5 (mepolizumab) therapy induces bone marrow eosinophil maturational arrest and
decreases eosinophil progenitors in the bronchial mucosa of atopic asthmatics. J Allergy Clin
Immunol 2003: 111(4): 714-719.

13. Haldar P, Brightling CE, Singapuri A, Hargadon B, Gupta S, Monteiro W, Bradding P, Green
RH, Wardlaw AJ, Ortega H, Pavord ID. Outcomes after cessation of mepolizumab therapy in severe
eosinophilic asthma: a 12-month follow-up analysis. J Allergy Clin Immunol 2014: 133(3): 921-923.

14. Caminati M, Polk B, Rosenwasser LJ. What have recent advances in therapy taught us about
severe asthma disease mechanisms? Expert Rev Clin Immunol 2019: 15(11): 1145-1153.
15. Juniper EF, Svensson K, Mork AC, Stahl E. Measurement properties and interpretation of

three shortened versions of the asthma control questionnaire. Respir Med 2005: 99(5): 553-558.


https://www.gsksource.com/pharma/content/dam/GlaxoSmithKline/US/en/Prescribing_Information/Nucala/pdf/NUCALA-PI-PIL.PDF
https://www.gsksource.com/pharma/content/dam/GlaxoSmithKline/US/en/Prescribing_Information/Nucala/pdf/NUCALA-PI-PIL.PDF
https://www.ema.europa.eu/en/documents/product-information/nucala-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/nucala-epar-product-information_en.pdf

16. Ortega HG, Yancey SW, Mayer B, Gunsoy NB, Keene ON, Bleecker ER, Brightling CE, Pavord
ID. Severe eosinophilic asthma treated with mepolizumab stratified by baseline eosinophil
thresholds: a secondary analysis of the DREAM and MENSA studies. The Lancet Respiratory medicine
2016: 4(7): 549-556.

17. Yancey SW, Keene ON, Albers FC, Ortega H, Bates S, Bleecker ER, Pavord I|. Biomarkers for
severe eosinophilic asthma. J Allergy Clin Imnmunol 2017: 140(6): 1509-1518.

18. Ortega H, Menzies-Gow A, Llanos JP, Forshag M, Albers F, Gunsoy N, Bradford ES, Yancey
SW, Kraft M. Rapid and consistent improvements in morning PEF in patients with severe eosinophilic
asthma treated with mepolizumab. Advances in therapy 2018: 35(7): 1059-1068.

19. Ortega H, Lemiere C, Llanos JP, Forshag M, Price R, Albers F, Yancey S, Castro M. Outcomes
following mepolizumab treatment discontinuation: real-world experience from an open-label trial.
Allergy, asthma, and clinical immmunology : official journal of the Canadian Society of Allergy and
Clinical Immunology 2019: 15: 37.

20. Wenzel S, Ford L, Pearlman D, Spector S, Sher L, Skobieranda F, Wang L, Kirkesseli S, Rocklin
R, Bock B, Hamilton J, Ming JE, Radin A, Stahl N, Yancopoulos GD, Graham N, Pirozzi G. Dupilumab in
persistent asthma with elevated eosinophil levels. N Engl J Med 2013: 368(26): 2455-2466.

21. Peters MC, Mauger D, Ross KR, Phillips B, Gaston B, Cardet JC, Israel E, Levy BD, Phipatanakul
W, Jarjour NN, Castro M, Wenzel SE, Hastie A, Moore W, Bleecker E, Fahy JV, Denlinger LC, National
Heart L, Blood Institute Severe Asthma Research P. Evidence for exacerbation-prone asthma and
predictive biomarkers of exacerbation frequency. Am J Respir Crit Care Med 2020.

22. Kuruvilla ME, Lee FE, Lee GB. Understanding asthma phenotypes, endotypes, and
mechanisms of disease. Clin Rev Allergy Immunol 2019: 56(2): 219-233.

23. Fleming L, Tsartsali L, Wilson N, Regamey N, Bush A. Sputum inflammatory phenotypes are
not stable in children with asthma. Thorax 2012: 67(8): 675-681.

24, Green RH, Pavord I. Stability of inflammatory phenotypes in asthma. Thorax 2012: 67(8):
665-667.

25. Silkoff PE, Laviolette M, Singh D, FitzGerald JM, Kelsen S, Backer V, Porsbjerg C, Girodet PO,
Berger P, Kline JN, Khatri S, Chanez P, Susulic VS, Barnathan ES, Baribaud F, Loza MJ, Investigators A.
Longitudinal stability of asthma characteristics and biomarkers from the Airways Disease Endotyping
for Personalized Therapeutics (ADEPT) study. Respir Res 2016: 17: 43.

26. Schatz M, Meckley LM, Kim M, Stockwell BT, Castro M. Asthma exacerbation rates in adults
are unchanged over a 5-year period despite high-intensity therapy. J Allergy Clin Immunol Pract
2014: 2(5): 570-574 e571.

27. Ledford D, Busse W, Trzaskoma B, Omachi TA, Rosen K, Chipps BE, Luskin AT, Solari PG. A
randomized multicenter study evaluating Xolair persistence of response after long-term therapy. J
Allergy Clin Immunol 2017: 140(1): 162-169 e162.

28. Jones PW. Interpreting thresholds for a clinically significant change in health status in
asthma and COPD. Eur Respir J 2002: 19(3): 398-404.



Tables

Table 1. Demographics and asthma characteristics of patients on long-term mepolizumab at first

clinic visit in Part C and study treatment exposure.

Stopped Continued
mepolizumab mepolizumab
(switched to 100 mg SC Total
placebo) (N=151) (N=144) (N=295)
Females, n (%) 86 (57) 87 (60) 173 (59)
Age, years, mean (SD) 55.7 (11.42) 56.6 (11.53) 56.1(11.46)
Race, n (%)
Asian 24 (16) 24 (17) 48 (16)
Black 2 (1) 5(3) 7(2)
White 125 (83) 115 (80) 240 (81)
Body mass index, kg/mz, mean (SD) 28.0 (5.63) 29.1(6.29) 28.5(5.98)
Duration of asthma, years, mean (SD) 22.8(13.82) 25.1(14.54) 23.9 (14.20)
Current concomitant medication*, n (%)
LABA 145 (96) 141 (98) 286 (97)
ICS 146 (97) 137 (95) 283 (96)
Using maintenance OCS, n (%
& . (%) 17 (11) 21 (15) 38 (13)
Median (range) dose, mg/day
} ] 5.0 (0.0-20.0) 5.0 (0.0-20.0) 5.0 (0.0-20.0)
(prednisone equivalent)
Blood eosinophil count, cells/uL, geometric mean
P /ul g 40 (0.870) 50 (0.881) 50 (0.876)
(SD of log)
Exacerbations in previous year, mean (SD) 0.6 (1.08) 0.8 (1.51) 0.7 (1.31)
Exacerbations requiring hospitalization or ED visit in
. AuITng RSP 5(3) 5(3) 10 (3)
the previous year, n (%)
Exacerbations requiring hospitalization in the
, 1ring nosp 43) 3(2) 7(2)
previous year, n (%)
ACQ-5 score, mean (SD) 1.2 (1.04) 1.4 (1.05) 1.3 (1.05)
SGRQ total score, mean (SD) 32.2(17.82) 33.1(17.42) 32.7 (17.60)
Pre-bronchodilator FEV;, mL, mean (SD) 1921 (655) 1774 (666) 1849 (663)
% predicted pre-bronchodilator FEV,, mean (SD) 65.5 (19.64) 61.6 (19.08) 63.6 (19.43)
Mepolizumab continuous exposure prior to
randomization at Visit C1
Time on mepolizumab, months, median (range) 44.1 (36-59) 43.6 (32-58) 44.1 (32-59)
Total exposure, patient-years 588.0 557.2 1145.2
Smoking history, n (%)
Never smoked 128 (85) 123 (85) 251 (85)
Former smoker 23 (15) 21 (15) 44 (15)
Study treatment exposure during COMET (Part C)
Total exposure, patient-years 93.9 114.6 208.5




*Only selected concomitant medications are shown; ACQ, Asthma Control Questionnaire; ED,
emergency department; FEV,, forced expiratory volume in 1 second; ICS, inhaled corticosteroid;
LABA, long-acting B,-agonist; OCS, oral corticosteroids; SC, subcutaneous; SD, standard deviation;

SGRQ, St George’s Respiratory Questionnaire.



Figure Legends

Figure 1. Study design and description of the individual study parts.

Pre- Double-blind treatment period
screen  Screen Part C
Variable Fixed ) Optional Part D: Allowance for switch
open-label open-label A to open-label mepolizumab after
run-in run-in Visit C1 N a clinically significant exacerbation
- Randomization

Part A PartB |11

0to 132 4108

weeks weeks

Visit 0 -1 B1 clt C2 C3 C4 C5 C6 C7 C8 C9 C10 C11 cC12 C13
Week -4 0 4 8 12 16 20 24 28 32 36 40 44 48 52
A\ Continued mepolizumab 100 mg SC
A\ Stopped mepolizumab (switched to placebo)
Phase Phase title Duration Treatment arms
Part A Variable open-label run-in 0-132 weeks Open-label mepolizumab (100 mg SC) every 4 weeks
for patients with <3 years mepolizumab treatment
Part B Fixed open-label run-in 4-8 weeks Open-label mepolizumab (100 mg SC) every 4 weeks
Part C Double-blind treatment period 52 weeks Patients randomized 1:1 to double-blind study treatment:
» Mepolizumab 100 mg SC every 4 weeks
» Placebo administered SC every 4 weeks
Part D Open-label switch Up to 52 weeks Open-label mepolizumab (100 mg SC) every 4 weeks
(optional following exacerbation) post randomization

SC, subcutaneous.



Figure 2. Kaplan—Meier cumulative incidence curve for time to first A) clinically significant
exacerbation; B) decrease in asthma control, defined as an increase from baseline in ACQ-5 score of
>0.5 units [15], and the associated hazard ratios (stopping/continuing mepolizumab) (on-treatment;
Part C; blinded treatment).

A. B.

70= — Stopped mepolizumab (switched to placebo) 90 7 — Stopped mepolizumab (switched to placebo)
== Continued mepolizumab 100 mg SC 80 4 = Continued mepolizumab 100 mg SC
60 -
IS o 70
= o D
£38 235
Sy 404 SE 50
Se 5§
38 44 Zo 40
=R 3 £
28 8 <
S |8 307
&5 207 &
=) 209
@ Hazard ratio 1.61 Hazard ratio 1.52
104 (95% Cl) (1.17,2.22) 10 (95% CI) (1.13, 2.02)
P-value 0.004 P-value 0.005
0 T T T T T T T T T 1 0 T T T T T T T T T T T T 1
0 4 8 12 16 20 24 28 32 36 40 44 48 52 0 4 8 12 16 20 24 28 32 36 40 44 48 52
Time to event (weeks) Time to event (weeks)
Number at risk Number at risk
151 134 120 103 8 78 69 66 59 57 55 52 439 42 Placebo 151 118 100 76 58 42 35 31 28 26 24 23 20 19
Mepolizumab 144 135 122 115 104 97 94 91 87 80 75 74 73 55 Mepolizumab 144 116 96 84 73 70 62 60 57 50 48 46 45 32
100 mg SC 100 mg SC

Week 0 represents 4 weeks following the last dose of open-label mepolizumab. Shaded areas
represent 95% Cls. Arrows indicate that the difference between groups was seen from Week 12
onwards (16 weeks after the last dose of open-label mepolizumab).

ACQ-5, Asthma Control Questionnaire-5; Cl, confidence interval; SC, subcutaneous.



Figure 3. A) Mean change from baseline (start of double-blind treatment in COMET) in ACQ-5 score,
B) ratio to baseline in blood eosinophil count, C) mean change from baseline in SGRQ total score,
and D) mean change from baseline in pre-bronchodilator FEV, (on-treatment; Part C; blinded
treatment).
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Placebo 151 145 132 125 106 91 &84 81 76 69 68 66 61 56 Placebo 150 145 136 121 103 84 79 77 75 65 68 66 60 60
Mepolizumab 144 143 134 130 124 117 110 107 105 98 95 96 93 74 Mepolizumab 141 137 133 120 114 102 106 101 9% 99 93 92 86 92
100 mg SC 100 mg SC
C D
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Time (weeks) Time (weeks)
Number of patients at each time point Number of patients at each time point
Placebo 151 137 92 74 65 Placebo 150 37 93 75 65
Mepolizumab 144 141 17 106 94 Mepolizumab 144 139 16 106 94
100 mg SC 100 mg SC

Week 0 represents 4 weeks following the last dose of open-label mepolizumab. Data are LS means *
95% Cls in panels A-D. Patient numbers at each given timepoint are shown below each graph.
Higher scores on the ACQ-5 indicate worse control (range 0—6); a change of 0.5 points is the minimal
clinically important difference [15]. Higher scores on the SGRQ indicate a worse function (range: 0—
100); a change of 4 points is the minimal clinically important difference [28].

ACQ, Asthma Control Questionnaire; Cl, confidence interval; FEV4, forced expiratory volume in

1 second; LS, least squares; SC, subcutaneous; SGRQ, St George’s Respiratory Questionnaire.
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Figure E1. Visual summary of the COMET study.

Stopping versus continuing long-term mepolizumab treatment in severe eosinophilic asthma
(COMET study; NCT02555371)

Patients with severe Patients were randomized to either:
sosinopnile 2t Stop mepolizumab 100 mg SC treatment Continue mepolizumab 100 mg SC
(n=144)treatment

{switch to placebo) (n=151)

@lﬁ WEEk@ @ @ @ @ Primary endpointt

Time to first clinically

POPDODDOPDDDDD DB

3 years of mepolizumab™

Patients who stopped versus continued mepolizumab experienced:

@ _—_ @ =

i U, eF
Increased risk of having Few patients experienced Increased risk of a Increase in blood Consistent safety profile
their first clinically exacerbations requiring decrease in asthma eosinophil counts with previous trials
significant hospitalization control back to
exacerbation or ED visit pre-treatment

levels
o1 =

*Patients who had completed the COLUMBA (MCTO162185%) or COSMEX (NCTO2135652) studies; tSecondary endpoints: time to first exacerbation requiring hospitalization/ED visit, time to decrease in asthma control
(z0.5-point increase in Asthma Control Questionnaire-5 score frorm COMET baseline), and blood eosinophil count ratio to COMET baseline; safety was also assessed; ED, emergency department; SC, subcutaneous.



Supplementary Methods

Study design

The trial protocol and statistical analysis plan is available at https://www.gsk-studyregister.com.

Study ID 201810.

A clinically significant exacerbation was defined as worsening of asthma that requires use of
systemic corticosteroids (=3 days of intravenous/oral corticosteroid [OCS] or a single intramuscular
corticosteroid dose or >double existing maintenance dose for >3 days) and/or hospitalization or

emergency department (ED) visits.

Switching to Part D was optional; alternatively, patients could withdraw from treatment. Patients
who permanently discontinued double-blind treatment in Part C or open-label treatment in Part D
were not required to withdraw from the study. However, patients meeting protocol-defined QTc or
liver event stopping criteria were withdrawn from investigational product, as were those who were

pregnant.

Patients

Patients were enrolled by their treating physician or by site staff where delegation was appropriate.
Patients were enrolled from 75 centers (mostly hospital-based specialist respiratory centers) across

Argentina, Australia, Canada, Europe, Japan, Republic of Korea, Russia, Ukraine, and USA.

COLUMBA [1] was an extension study enrolling patients from the DREAM (MEA112997;
NCT01000506) study [2] (following a 12—-28-month break without clinical trial participation);
COSMEX [3] enrolled patients who had completed the COSMOS (MEA115661; NCT01842607) [4]
extension study, which had enrolled patients who had completed either the MENSA (MEA115588;
NCT01691521) [5] or SIRIUS (MEA115575; NCT01691508) [6] studies (Table 1).

Patients with a clinically significant health deterioration at completion of COLUMBA or COSMEX
were excluded, as were those with severe or clinically significant uncontrolled cardiovascular disease
or clinically significant ECG abnormality at screening. Additionally, patients who had received any
monoclonal antibody (other than mepolizumab) within 5 half-lives of screening were not permitted
to participate, nor were current smokers or those with <80% adherence to controller medications

during COLUMBA or COSMEX.


https://www.gsk-studyregister.com/

Randomization and blinding

Randomization was carried out using an interactive web response system. The randomization
sequence was computer generated using validated software, using a permuted-block schedule
separately for each country. Mepolizumab and placebo formulations (prepared by pharmacists who
were unblinded and aware of study-group assignments but were not involved in study assessments)
were identical in appearance and were administered in a blinded manner. Other than the unblinded
pharmacists, patients, investigators, other site staff, and the entire study team including those

assessing outcomes data were blinded to treatment assignment.

To be eligible for randomization and enter Part C, patients had to have received >3 years of
continuous mepolizumab treatment, completed details of symptom scores, rescue medication use,
peak expiratory flow measurements and nighttime awakenings requiring rescue medication in an
eDiary on 24 of the 7 days prior to randomization, and have had no changes in the dose or regimen
of baseline inhaled corticosteroid (ICS) and/or additional controller medication (except oral
corticosteroids [OCS] for treatment of an exacerbation) during Part B. Patients with an asthma
exacerbation within 7 days prior to the randomization visit (first visit of Part C) were permitted a 4-

week extension to allow for exacerbation resolution.

Those with a known positive neutralizing antibody status were not eligible to be randomized.

Sample size and statistical analysis

A sample size of 300 randomized patients (150 per treatment arm) was estimated to provide 90%
power for declaring statistical significance on this endpoint at the two-sided 5% alpha level (one-

sided 2.5%), based on a true hazard ratio (HR) of 1.82.

Time to event endpoints were analyzed using Cox proportional hazards models, with adjustment for
covariates of region, exacerbations in the year prior to randomization and baseline OCS use (OCS vs.
no OCS). Change from baseline (ACQ-5, SGRQ, and FEV,) and ratio to baseline (eosinophils)
endpoints were analyzed using mixed model repeated measures, with adjustment for the
aforementioned covariates along with baseline value, visit, and terms for the interaction of visit with
baseline value and of visit with treatment group. A pre-specified log transformation was applied to

blood eosinophil counts before analysis.

In the analysis of data during the double-blind (Part C) treatment period, a hypothetical estimand
strategy was applied in the handling of the intercurrent event of discontinuation of double-blind

treatment or switch back to open-label mepolizumab in Part D. As a result, the treatment effects



reported during Part C estimate the outcomes if all patients had continued to take double-blind

treatment throughout the 52-week double-blind period.

A post hoc analysis was performed to assess the potential for baseline characteristics to identify
patients with a greater or reduced treatment effect following stopping or continuing long-term
mepolizumab treatment in the primary endpoint of time to first clinically significant exacerbation. At
baseline (prior to COMET randomization) characteristics of interest included exacerbations in the
year prior (0, 1, 22), use of maintenance OCS (yes/no), blood eosinophil count (<50, 50—-<150, 2150
cells/uL), ACQ-5 score (<0.75, 0.75—<1.50, 21.50), presence of nasal polyps (yes/no) and presence of
sinusitis (yes/no). Kaplan-Meier cumulative incidence curves were plotted for time to first clinically
significant exacerbation by each baseline characteristic of interest. Hazard ratios were estimated
separately for each subgroup using a Cox Proportional Hazards Model with covariates of treatment
group, region, exacerbations in the year prior to randomization and baseline maintenance OCS
therapy (OCS vs. no OCS). Rosenkranz bootstrap model selection was performed to correct subgroup

hazard ratios for selection bias [7].

An additional post hoc analysis was performed to provide odds ratios for the proportion of patients
with a clinically significant exacerbation during Part C. This analysis used a logistic regression model
with terms for treatment group, region, exacerbations in the year prior to randomization (as an

ordinal variable) and baseline maintenance OCS therapy (OCS vs no OCS).

Analyses were performed using SAS software, version 9.4 (SAS Institute, Cary, USA).

Safety results

There were no clinically important between-group differences in clinical laboratory parameters, 12-

lead ECG parameters, or vital signs.



Supplementary Tables

Table E1. Eligibility criteria for prior trials.

Pivotal double-blind, placebo-controlled, randomized clinical trials

Open-label extensions

MEA112997 |« Variability in PEF >20% for >3 days during run-in; and/or >12% and | MEA115666 | * Received >2 doses of randomized treatment during
(DREAM) 200 mL FEV; improvement after 200 pg inhaled salbutamol at (COLUMBA) DREAM
screening/baseline/in the prior 12 months; and/or >20% FEV, *  Receiving an asthma controller for 212 weeks before
variability between 2 consecutive clinic visits in 12 months; and/or enrollment in COLUMBA
<20% FEV, reduction with 8 mg/mL inhaled methacholine in the * No neutralizing drug antibodies, mepolizumab-related
prior 12 months hypersensitivity, or SAEs possibly related to mepolizumab
*  <80% predicted (adults) or FEV; <90% or FEV,/FVC <0.8
(adolescents)
e 22 exacerbations requiring SCS in the prior 12 months
e Stable treatment with high-dose ICS (with or without SCS) and
required an additional controller
*  Evidence of eosinophilic inflammation in the prior 12 months
(sputum eosinophil count 23% or FEyg 250 ppb or blood eosinophil
count =300 cells/uL or asthma deterioration after a <25% reduction
in maintenance corticosteroid in the prior 12 months)
MEA115588 |+ FEV, <80% predicted (adults) or FEV,; <90% or FEV,:FVC ratio <0.8 MEA115661 | = Completed 201312 Life-threatening or
(MENSA) (adolescents) (COSMOS) MENSA or SIRIUS | (COSMEX) seriously debilitating

*  FEV; reversibility >12% and/or positive results on methacholine or
mannitol challenge at screening/baseline or in the prior 12 months
and/or 220% FEV; variability between 2 consecutive clinic visits in
12 months

* 22 exacerbations requiring SCS in the prior 12 months

*  High-dose ICS for 212 months and 23 months of an additional
controller

*  Blood eosinophil count =300 cells/pL in the prior 12 months (or
>150 cells/pL at screening)

Received ICS and
another
controller
throughout
MENSA or SIRIUS
No mepolizumab-
related
hypersensitivity
or SAEs possibly
related to

asthma

ICS (=500 pg/day
fluticasone
propionate or
equivalent) for the
prior 8 months
Protocol-defined
clinical benefit from
mepolizumab within
MENSA, SIRIUS, or




MEA115575 |+ >6-month history of SCS maintenance treatment (5—35 mg/day) mepolizumab COSMOS

(SIRIUS) *  Blood eosinophil count 2300 cells/uL in the prior 12 months (or
>150 cells/uL during optimization phase)

*  High-dose ICS and an additional controller

FEV,, forced expiratory volume in 1 second; FVC, forced vital capacity; ICS, inhaled corticosteroid; PEF, peak expiratory flow; SAE, serious adverse events;
SCS, systemic corticosteroid.




Table E2. Demographic and disease characteristics of the study population upon entry in comparison to previous mepolizumab studies.

DREAM|2]

(Intent-to-treat population)

MENSA[5]

(Intent-to-treat population)

SIRIUS[6]
(Intent-to-treat population)

COMET
(Part C population)

Mepolizumab Placebo Mepolizumab Placebo Mepolizumab Placebo Stopped Continued
75mglIV | 250 mgSC | 750 mg SC (N=155) 75 mg IV 100 mg SC (N=191) 100 mg SC (N=66) mepolizumab | mepolizumab
(N=153) (N=152) (N=156) (N=191) (N=194) (N=69) (switched to 100 mg SC
placebo) (N=144)
(N=151)
Blood eosinophil 250 230 250 280 280 290 320 250 230 40 50
count, cells/pL, (0.952) (1.201) (0.933) (1.011) (0.987) (1.050) (0.938) (1.245) (1.001) (0.870) (0.881)
geometric mean
(SD of log)
Exacerbations in 3.7 (3.1) 3.4(2.4) 3.5(2.8) 3.7 (3.8) 3.5(2.2) 3.8(2.7) 3.6(2.8) 3.3(3.4) 2.9(2.8) 0.6 (1.1) 0.8 (1.5)
previous year,
mean (SD)
Exacerbations 35 (23) 36 (24) 39 (25) 40 (26) 41 (21) 33 (17) 35 (18) 14 (20) 9 (14) 4 (3) 3(2)
requiring
hospitalization in
the previous year,
n (%)
ACQ-5 score, mean 2.3(1.1) 2.4(1.1) 2.3(1.2) 2.6(1.1) 2.1(1.1) 2.3(1.3) 2.3(1.2) 2.2(1.3) 2.0(1.2) 1.2 (1.0) 1.4 (1.1)
(D)
AQLQ score or 4.2 (1.2) 4.2 (1.2) 4.2 (1.2) 4.1(1.2) 44.4(19.4) | 47.9(19.5) | 46.9(19.8) 49.6 (17.8) 45.0 (18.4) 32.2(17.8) 33.1(17.4)
SGRQ total score,
mean (SD)*
Pre-bronchodilator | 1808 (637) | 1854 (672) | 1950 (674) | 1899 (653) | 1860 (702) | 1730 (659) | 1860 (631) 1897 (660) 2005 (822) 1921 (655) 1774 (666)
FEV,, mL, mean
(SD)
Using maintenance
0oCSs




n (%) 46 (30)
Daily dose, 10.0
median, mg

(prednisone
equivalent)

50 (33)
10.0

47 (30)
12.5

45 (29)
10.0

48 (25)
10.0

52 (27)
10.0

44 (23)
10.0

69 (100)
10.0

66 (100)
12.5

17 (11)
5.0

21 (15)
5.0

Higher scores on the ACQ-5 indicate worse control (range 0—6); a change of 0.5 points is the minimal clinically important difference[8]. Higher scores on the
AQLQ indicate a better quality of life (range: 1-7); a change of 0.5 points is the minimal clinically important difference[9]. Higher scores on the SGRQ

indicate a worse quality of life (range: 0—100); a change of 4 points is the minimal clinically important difference[10].

*DREAM used AQLQ as the quality of life questionnaire; other studies used SGRQ.
ACQ, Asthma Control Questionnaire; AQLQ, asthma quality of life questionnaire; FEV,, forced expiratory volume in 1 second; IV, intravenous; OCS, oral

corticosteroids; SC, subcutaneous; SD, standard deviation; SGRQ, St George’s Respiratory Questionnaire.




Table E3. Demographics and asthma characteristics of patients at DREAM/MENSA/SIRIUS baseline

according to COMET randomized treatment group

Stopped mepolizumab

Continued
mepolizumab 100

(switched to placebo) mg SC
(N=151) (N=144)
Females, n (%) 86 (57) 87 (60)
Age, years, mean (SD) 50.3 (11.45) 51.4(11.62)
Race, n (%)
Asian 24 (16) 24 (17)
Black 2 (1) 5(3)
White 125 (83) 115 (80)
Body mass index, kg/mz, mean (SD) 27.9 (5.76) 28.7 (6.41)
Duration of asthma, years, mean (SD) 17.4 (13.8) 19.8 (14.7)
Using maintenance OCS, n (%
& (%) 48 (32) 50 (35)

Median (range) dose, mg/day
(prednisone equivalent)

10.0 (2.0-40.0)

10.0 (3.0-40.0)

Blood eosinophil count, cells/uL, geometric mean (SD of log) 300 (1.011) 290 (1.053)
Exacerbations in previous year, mean (SD) 3.5(1.94) 3.4 (2.55)
Exacerbations requiring hospitalization or ED visit in the
‘ 74 (49) 56 (39)
previous year, n (%)
Exacerbations requiring hospitalization in the previous year,
quiring hosp P y 51 (34) 41 (28)
n (%)
ACQ-5 score, mean (SD) 2.2 (1.20) 2.3 (1.06)
SGRQ total score, mean (SD) 52.0(18.79) 49.1 (17.74)
Pre-bronchodilator FEV;, mL, mean (SD) 1861 (701) 1773 (626)
% predicted pre-bronchodilator FEV;, mean (SD) 59.7 (18.41) 58.8 (16.64)
Smoking history, n (%)
Never smoked 119 (79) 106 (74)
Former smoker 32 (21) 38 (26)

Post hoc analyses

ACQ, Asthma Control Questionnaire; ED, emergency department; FEV,, forced expiratory volume in

1 second; OCS, oral corticosteroids; SC, subcutaneous; SD, standard deviation; SGRQ, St George’s

Respiratory Questionnaire.




Table E4. Analysis of proportion of patients with a clinically significant exacerbation (on treatment,
Part C; blinded treatment)

Stopped mepolizumab Continued mepolizumab 100
(switched to placebo) mg SC
(N=151) (N=144)
Clinically significant exacerbations, n (%) 89 (59) 66 (46)
No clinically significant exacerbations, n (%) 62 (41) 78 (54)

Comparison: stopped

mepolizumab/continued mepolizumab
1.99(1.19, 3.32)

Odds ratio (95% Cl) 0.009

P-value

Post hoc analysis
Cl, confidence interval; SC, subcutaneous.




Table E5. Blood eosinophil counts during Part C

(on-treatment; Part C; blinded treatment).

Stopped mepolizumab
(switched to placebo)
(N=151)

Continued mepolizumab
100 mg SC (N=144)

Blood eosinophil count, cells/uL, LS mean (SE of log)

Week 4

Week 8

Week 12
Week 16
Week 20
Week 24
Week 28
Week 32
Week 36
Week 40
Week 44
Week 48
Week 52

80 (0.066)
170 (0.085)
270 (0.077)
310 (0.092)
360 (0.094)
290 (0.095)
300 (0.091)
300 (0.088)
290 (0.093)
310 (0.093)
240 (0.097)
300 (0.091)
270 (0.091)

50 (0.068)
50 (0.087)
50 (0.078)
50 (0.088)
60 (0.086)
50 (0.084)
60 (0.082)
60 (0.078)
50 (0.079)
50 (0.082)
50 (0.084)
50 (0.079)
40 (0.077)

LS, least squares; SC, subcutaneous; SE, standard error.




Table E6. AEs and AEs of special interest reported during the COMET study (on-treatment).

Part A/B
(open label)

Part C (blinded treatment)

Part D (open label)

Stopped

Continued

Mepolizumab

Mepolizumab

Mepolizumab | mepolizumab | mepolizumab 100 mg SC 100 mg SC
100 mg SC (switched to 100 mg SC (prev. mepo)
(N=306) placebo) (N=144) (pre‘('l'\l'ia:)eb°) (N=45)
(N=151)
Any AE
Any AE 73 (24) 96 (64) 112 (78) 64 (76) 38 (84)
Any AE related to study treatment 0 1(<1) 5(3) 2(2) 2 (4)
Any AE leading to treatment discontinuation 3 (<1) 2 ()" 2(1) 1(1) 0
Any SAE
Any SAE* 7(2) 10 (7) 9 (6) 10 (12) 4(9)
Any SAE related to study treatment 0 0 0 0 0
Any fatal SAE 0 o* 0 1(1) 0
AEs of special interest
Systemic reactions 0 0 0 0 0
Anaphylaxis 0 0 0 0 0
Local site reactions 0 1(<1) 5(3) 1(2) 0
All infections® 47 (15) 66 (44) 84 (58) 39 (46) 26 (58)




Serious infections 4(1) 2(1) 2(1) 2(2) 0
Opportunistic infections® 2 (<1) 2(1) 2(1) 1(1) 0
Neoplasms® 2 (<1) 3(2) 5(3) 0 0
Malignancies' 2 (<1) 0 2(1) 0 0
Cardiac disorders’ 1(<1) 2 (1) 1(<1) 2(2) 1(2)
Serious CVT events** 0 1(<1) 0 0 0
Serious ischemic events'" 0 0 0 0 0

Data are n (%). *One participant reported a post-treatment fatal SAE of “Death” (unknown cause) leading to treatment discontinuation during Part C
(stopped mepolizumab group). 'Two additional participants randomized to continued mepolizumab group and 1 additional participant randomized to
stopped mepolizumab group discontinued blinded treatment due to an AE during Part C but are not included in this table. *Infections from infections and
infestations SOC. Neoplasms from neoplasms benign, malignant, and unspecified (including cysts and polyps) SOC. Cardiac disorders from cardiac disorders
SOC. *Identified based on published list of pathogens and/or presentations of specific pathogens to be considered as opportunistic infections in the setting
of biologic therapy (Winthrop, 2015) [11]. "Identified from neoplasms benign, malignant, and unspecified (including cysts and polyps) SMQs. **Serious CVT
events identified from cardiac disorders SOC, vascular disorders SOC, and SMQs. "Subset of serious CVT events identified through SMQs.

AE, adverse event; CVT, cardiac vascular & thromboembolic; prev.; previous SAE, serious adverse event; SC, subcutaneous; SMQs, standard MedDRA
queries; SOC, system organ class.



Table E7. AEs and exposure-adjusted AEs (on-treatment; Part C; blinded treatment).

Stopped mepolizumab Continued mepolizumab
(switched to placebo) 100 mg SC
n (%) Event rate* n (%) Event rate*
(N=151) (Pt.-years=93.94) (N=144) (Pt.-years=114.60)
Any event 96 (64) 3097.77 112 (78) 2740.01
Infections and infestations 66 (44) 1373.24 84 (58) 1160.58
Respiratory, thoracic, and mediastinal disorders 30 (20) 447.10 23 (16) 287.96
Musculoskeletal and connective tissue disorders 16 (11) 276.78 19 (13) 261.78
Gastrointestinal disorders 17 (11) 234.20 14 (10) 157.07
Nervous system disorders 13(9) 159.68 16 (11) 174.52
Injury, poisoning, and procedural complications 10 (7) 117.10 10(7) 95.99
General disorders and administration site conditions 4(3) 42.58 9 (6) 113.44
Skin and subcutaneous tissue disorders 4 (3) 42.58 9 (6) 104.71
Vascular disorders 2 (1) 21.29 10 (7) 95.99
Metabolism and nutrition disorders 4 (3) 63.87 4 (3) 43.63
Neoplasms benign, malignant, and unspecified (incl cysts and 3(2) 42.58 5(3) 43.63
polyps)
Immune system disorders 4 (3) 53.23 2 (1) 26.18
Reproductive system and breast disorders 2 (1) 21.29 4 (3) 43.63
Eye disorders 3(2) 42.58 2 (1) 17.45
Investigations 1(<1) 21.29 3(2) 26.18
Renal and urinary disorders 1(<1) 21.29 3(2) 26.18
Cardiac disorders 2 (1) 21.29 1(<1) 17.45
Psychiatric disorders 1(<1) 10.65 3(2) 26.18
Ear and labyrinth disorders 2 (1) 21.29 1(<1) 8.73
Hepatobiliary disorders 2 (1) 31.94 0(0) 0.00




Endocrine disorders 1(<1) 10.65 1(<1) 8.73
Blood and lymphatic system disorders 1(<1) 10.65 0(0) 0.00
Menopause 1(<1) 10.65 0 (0) 0.00

*Rate reflects number of events per 1000 patient-years of exposure.
AE, adverse event; Pt.-years, patient-years; SC, subcutaneous.




Supplementary Figures

Figure E2. Flow of patients through previous parent studies prior to enroliment into COMET.

Pi\lfotaLdoubI?—blllinctj:i, o label ext . Double-blind, placebo-controlled,
rarﬁldaocn?liz(ggc::rrir:ic::a? trial pen-label extensions randomized clinical trial

12-28 months

without
clinical trial
participation MEA115666 (COLUMBA)
EEeee—— Mepolizumab 100 mg SC
(N=347)
52 weeks 0 240 wee? 201810 (COMET)
Mepolizumab 100 mg SC
Placebo
(Cessation after =3 years
of mepolizumab treatment)
. / (Part C, N=295)
MEA115661 (COSMOS) 201312 (COSMEX) 0 52 weeks
32 weeks Mepolizumab 100 mg SC ===» Mepolizumab 100 mg SC
(N=651) (N=339)
- o 0 o
24 weeks

Eligibility criteria for each of the trials are available in Table E1. Note that mepolizumab became commercially available in some countries prior to the start
of the COMET trial, which may have reduced the number of patients from prior trials enrolling in COMET.
IV, intravenous; SC, subcutaneous



Figure E3. Flow of patients through the COMET study.

- Withdrawn: n=11 (4%)

Parts A/B: Run-in phase mepolizumab 100 mg SC (N=306)
- Completed: n=295 (96%)

+ Reported lack of efficacy: 2 (<1%)

- Physician decision: 1 (<1%)

= Withdrawal by patient: 5 (2%)

+ Failure to meet continuation criteria: 2 (<1%)"
« Adverse events: 1 (<1%)

!

| Part C: Randomized to double-blind treatment (N=295) I

!

l

g

»| Part D: Open-label mepolizumab 100 mg SC (N=129) |

!

!

Stopped mepolizumab
(switched to placebo [n=151])
- Completed: n=62 (41%)
+ Withdrawn: n=5 (3%)
- Withdrawal by patient: 2 (1%)
- Adverse events: 2 (1%)7+
- Reported lack of efficacy: 1 (<1%)
+ Switched to part D: n=84 (56%)
- Reported lack of efficacy: 81 (54%)
- Adverse events: 2 (1%)
+ Physician decision: 1 (<1%)

Mepolizumab (100 mg SC) or placebo was administered every 4 weeks. *The patient captured under “Failure to meet continuation criteria” during Parts
A/B was withdrawn due to a liver event caused by an AE of Epstein-Barr virus infection resulting in failed randomization/continuation criteria. ‘There were
two reported deaths, both unrelated to study treatment; one post treatment during Part C (placebo group) and one on-treatment during Part D (in a
patient who had received placebo during Part C). *One patient (randomized to placebo in Part C) was withdrawn from study within Part C due to an AE of
eosinophilic granulomatosis with polyangiitis with onset during Parts A/B. *Two patients discontinued double-blind treatment during Part C (continued
mepolizumab arm) and remained in the study off-treatment, completing all remaining scheduled visits in Part C following pregnancy and an AE,
respectively. Additionally, two patients discontinued double-blind treatment during Part C with the reason for treatment discontinuation reported as
AE/exacerbation. However, these events were only captured on the exacerbation page of the electronic case report form and were not reported as AEs.
0One patient discontinued Part D treatment due to patient decision (burden of procedures) and subsequently left the study due to physician decision.

Continued mepolizumab 100 mg SC (n=144)
» Completed: n=96 (67%)§
- Withdrawn: n=3 (2%)
« Withdrawal by patient: 2 (1%)
« Adverse events: 1 (<1%)
- Switched to part D: n=45 (31%)
- Reported lack of efficacy: 42 (29%)
- Adverse events: 2 (1%)
- Withdrawal by patient: 1 (<1%)

Received placebo in Part C (n=84)
- Completed: n=80 (95%)
= Withdrawn: n=4 (5%)

» Physician decision: 2 (2%)1

- Withdrawal by patient: 1 (1%)

- Adverse events: 1 (1%)7

Received mepolizumab in Part C (n=45)
- Completed: n=42 (93%)
= Withdrawn: n=3 (7%)

» Lost to follow-up: 2 (4%)*"

- Reported lack of efficacy: 1 (2%)

**0One patient completed Part D open-label study treatment and was later lost to follow-up. AE, adverse event; SC, subcutaneous.




Figure E4. Time to switching to open label mepolizumab treatment (Part D)

G0 =

S0 =

40 4

30 =

20

Fercentage of patients (%)

10 =

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

YWieelks since date of first dose of double-blind treatment
= Stopped mepolizumab (N=151)
= _ontinued mepolizumab (M=144)

Patient population includes all patients who were randomized to Part C. Of these, 129 patients, 84 who had stopped mepolizumab in Part C and 45 who had

continued mepolizumab in Part C, switched to open-label mepolizumab (Part D) following an asthma exacerbation.



Figure E5. Kaplan-Meier cumulative incidence curves for time to first clinically significant exacerbation by exacerbations in the year prior to randomization
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Post hoc analysis

Cl, confidence interval.
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