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Background: A pre-specified meta-analysis of individual patient data from the 52-week
METREX and METREO trials, which investigated mepolizumab for chronic obstructive
pulmonary disease (COPD) in patients with blood eosinophil counts >150 cells/uL (screen-
ing) or >300 cells/uL (prior year) and frequent exacerbations, enables more robust char-
acterization of mepolizumab efficacy in COPD and exploration of the relationship between
blood eosinophil count and treatment responses.

Methods: In METREX (117106/NCT02105948) and METREO (117113/NCT02105961),
randomized patients received mepolizumab or placebo added to existing inhaled corticoster-
oid (ICS)-based triple maintenance therapy. The annual rate of moderate/severe exacerba-
tions (primary endpoint) was compared between subcutaneous (SC) mepolizumab 100 mg
versus placebo (primary comparison of interest) and all doses (100 mg and 300 mg SC)
versus placebo in patients with blood eosinophil counts >150 cells/pL at screening or >300
cells/uL in the prior year. Secondary/other endpoints included time to first moderate/severe
exacerbation, exacerbations leading to emergency department visit/hospitalization and
health-related quality of life (HRQoL). A predictive model of the relationship between
screening blood eosinophil counts and exacerbation rates included data from all randomized
patients.

Results: In total, 1510 patients were randomized in METREX and METREO and 1136 patients
were included in the pre-specified meta-analysis. From the meta-analysis, mepolizumab 100 mg
SC significantly reduced annual moderate/severe exacerbation rates versus placebo by 18% (rate
ratio: 0.82; 95% confidence interval: 0.71, 0.95; p=0.006) and delayed time to first moderate/
severe exacerbation (hazard ratio: 0.80 [0.68, 0.94]; p=0.006). Mepolizumab 100 mg SC versus
placebo numerically reduced exacerbations leading to ED visits/hospitalization and improved
HRQoL. A modelling approach demonstrated increasing efficacy for moderate/severe exacer-
bations with increasing screening blood eosinophil count; this relationship was more pronounced
for exacerbations requiring oral corticosteroids (post hoc). The all-doses comparison had similar
results.

Conclusion: Mepolizumab reduces exacerbations in patients with eosinophil-associated COPD.
Results suggest that blood eosinophil counts (>150 cells/uL at screening or >300 cells/uL in the
prior year) allow for identification of patients with COPD who experience exacerbations while treated
with maximal ICS-based triple maintenance therapy who are likely to benefit from mepolizumab.
Keywords: mepolizumab, COPD, eosinophil, exacerbation

Plain Language Summary

Chronic obstructive pulmonary disease (COPD) is a lung condition. Some patients with
COPD can have lots of flares of their symptoms (also called exacerbations) even if they take

their usual inhalers. These flares can require extra treatment or visits to the hospital. Some
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patients with COPD also have an increased number of a type of
white blood cell called the eosinophil. Mepolizumab is a drug
that works by reducing the number of eosinophils in the blood.
This may help reduce the number of flares. Therefore, mepoli-
zumab may help patients with COPD and an increased number of
eosinophils in the blood. METREX and METREO were studies
that looked at how well mepolizumab works in these patients. As
analyses with more patients can strengthen the results, the ana-
lysis in our paper combined the data from both studies.

This analysis showed that mepolizumab reduced the number
of COPD flares that needed antibiotics or steroid tablets. The
number of patients who went to hospital was also reduced by
about one fifth. Quality of life was improved. Mepolizumab
worked better in patients who had higher numbers of eosinophils
in the blood before they were given mepolizumab. Mepolizumab
also worked better for patients whose flares were treated with
steroid tablets compared with antibiotics.

These results suggest that mepolizumab works in patients
with COPD who have flares despite taking their usual inhalers.
They also suggest that the number of eosinophils in a patient’s
blood may help doctors decide if mepolizumab will work for
them.

Introduction

Eosinophils may be involved in the pathogenesis of
chronic obstructive pulmonary disease (COPD) and asso-
ciated exacerbations.' Sputum eosinophilia (>3% non-
squamous cells) has been observed in approximately one-
third of patients during an exacerbation,® and sputum
cosinophil counts are associated with COPD severity.*>
Sputum eosinophils can also identify patients more likely
to respond to corticosteroid treatment. '

Blood cosinophil counts correlate positively with spu-
tum eosinophil counts, with counts of <2% (equivalent to
approximately <150 cells/uL)’ having a high negative
predictive value in stable and exacerbating COPD.*'°
Although correlations between blood and sputum eosino-
phil counts are reported to be lower in COPD than asthma,
potentially due to the presence of comorbidities,'' patients
with higher blood eosinophil counts have a greater
response to corticosteroid therapy in COPD.'>'* This
indicates that measurement of blood eosinophil counts
may be useful biomarker of the efficacy of therapies tar-
geting eosinophilic inflammation.'*

Mepolizumab is a humanized monoclonal antibody that
binds to and inactivates interleukin-5, reducing blood eosi-
nophils to normal levels.'*'® Clinical trials of mepolizumab
in severe eosinophilic asthma demonstrated reduced exacer-
bation frequency and improvements in disease burden,

particularly in patients with higher blood eosinophil
counts.'” ' In COPD, the METREX and METREO trials
investigated mepolizumab in patients with COPD who con-
tinued to experience exacerbations despite receiving max-
imal inhaled corticosteroid (ICS)-based triple maintenance
therapy for >12 months prior to the study.?' In both trials,
compared with placebo, mepolizumab 100 mg subcuta-
neously (SC) added to triple therapy produced clinically
meaningful reductions (18-20%)** in mean annual moder-
ate/severe exacerbation rates; these differences were statisti-
cally significant in METREX, but not in METREO
following the pre-specified correction for multiplicity.”'
The effect of mepolizumab on other key outcomes, such as
exacerbations leading to emergency department (ED) visits/
hospitalization and St George’s Respiratory Questionnaire
(SGRQ) total score versus placebo, varied between trials.?'
Mepolizumab treatment effects on moderate/severe exacer-
bations were found to increase with increasing blood eosi-
nophil counts; the relationship between other study
outcomes and blood eosinophil counts remains to be
determined.

We performed a pre-specified meta-analysis of patient
level data from METREX and METREO of individuals
with COPD and blood eosinophil counts >150 cells/uL at
screening or >300 cells/uL in the prior year. Mepolizumab
100 mg SC was the proposed licensed dose; its compar-
ison with placebo is the primary focus of this manuscript.
The aims were to provide more robust estimates of the
effect of mepolizumab compared with placebo on COPD
outcomes including exacerbation rates and quality of life,
and to fully explore the relationship between blood eosi-
nophil count and treatment responses.

Methods

Study Design

METREX (117106/NCT02105948) and METREO (117113/
NCT02105961) were Phase III, placebo-controlled, rando-
mized, double-blind, multicenter trials. Detailed information
regarding the trials, including study designs (Figure E1) has
been published previously (see also Supplementary
Materials).?' Briefly, eligible patients were randomized 1:1
in METREX to receive mepolizumab 100 mg or placebo SC,
and 1:1:1 in METREO to receive mepolizumab 100 or
300 mg, or placebo SC every 4 weeks for 52 weeks (final
dose at Week 48), while continuing existing standard of care:
triple inhaled therapy consisting of high-dose ICS (=500 pg/
day of fluticasone propionate or equivalent), a long-acting
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B>-agonist (LABA) and a long-acting muscarinic-receptor
antagonist (LAMA). This meta-analysis included patients
from both trials with blood eosinophil counts >150 cells/uL
at screening or >300 cells/pL in the prior year. Inclusion of
data from METREX and METREO was pre-specified for
this meta-analysis. Consequently, data from a pilot trial of
mepolizumab in patients with COPD and chronic bronchitis
was not included as the eligibility criteria were different to
METREX/METREO.>®

Patients

Eligible patients were aged >40 years with a documented
diagnosis of COPD for >1 year,* required a pre- and post-
bronchodilator forced expiratory volume in 1 s (FEV))
capacity ratio <0.70
FEV, >20-<80%
a history of >2 moderate (requiring antibiotics and/or

/forced wvital and a post-

bronchodilator of predicted and
systemic corticosteroids) or >1 severe (leading to hospita-
lization) exacerbations in the prior year despite being on
ICS-based therapy. Full eligibility criteria have been pub-
lished previously.?!

Endpoints and Assessments

The primary meta-analysis endpoint was the annual rate of
moderate or severe exacerbations. Secondary and other
endpoints included annual rates of exacerbations leading
to ED visit/hospitalization; annual rates of severe exacer-
bations; time to first moderate/severe exacerbation; time to
first exacerbation leading to ED visit/hospitalization;
health-related quality of life (HRQoL) including Week
52 change from baseline in COPD-specific SGRQ total
(domain [symptoms, activity and impacts]) and COPD
Assessment Test (CAT) scores, and the proportion of
SGRQ and CAT (post hoc) responders (>4-point and
>2-point decrease from baseline, respectively; the minimal
[MCID] for
patient- and clinician-rated response to ther-

clinically important difference each

measure); >
apy and change from baseline in pre-bronchodilator FEV.

Endpoints were assessed by screening blood eosinophil
count thresholds: <150 (=300 in prior year), >150, >300,
>500 cells/uL and categories: <150 (=300 in prior year),
>150—<300, >300—<500, >500 cells/uL. A post hoc ana-
lysis of moderate/severe exacerbations requiring antibio-
tics (with and without OCS) and exacerbations requiring
OCS (with and without antibiotics) by eosinophil category
was also performed. Statistical modelling of the relation-
ship between screening blood eosinophils and treatment
effect on moderate/severe exacerbations and the post hoc

analysis of exacerbations requiring corticosteroids
included all randomized patients from METREX and
METREO. Analyses were pre-specified unless otherwise
stated.

Statistical Analyses

The primary analysis population for the meta-analysis was
the modified intent-to-treat population: all randomized
patients receiving >1 dose of study medication with
a blood eosinophil count >150 cells/uL (screening) or
>300 cells/uL (prior year). This meta-analysis evaluated
mepolizumab 100 mg SC (primary comparison of inter-
est), and all doses (100 and 300 mg SC combined;
described in Supplementary Materials), versus placebo.

A two-sided unadjusted significance level of 0=0.05 was
employed. Exacerbations were analyzed using negative
binomial (rate/year) and Cox proportional hazards (time
to first) models, SGRQ and CAT using mixed model
repeated measures (change from baseline) and logistic
regression (responders), patient- and clinician-rated
responses using multinomial (ordered) logistic regression.
Predictive modelling of exacerbation rate reductions and
eosinophils used post hoc fractional polynomial model-
ling. Additional details are available in Supplementary

Materials.

Results

Patient Population

In total, of the 1510 patients randomized in METREX and
METREO, 1136 patients with blood eosinophil counts
>150 cells/uL at screening or >300 cells/uL in the
prior year were included in the meta-analysis (mepolizu-
mab 100 mg: N=456; mepolizumab 300 mg SC: N=225;
placebo: N=455). Results for the all-dose comparison
including patients receiving the 300 mg dose of mepolizu-
mab are presented in the Supplementary Materials. For the

modelling analysis, the additional 374 patients from
METREX with eosinophil count <150 cells/uL at screen-
ing and no evidence of >300 cells/uL in the previous year
were also included (N=1510).

From the meta-analysis, 90 (8%) patients prema-
turely discontinued treatment and remained in the trial
(mepolizumab 100/300 mg SC: 31 [7%]/19 [8%]; pla-
cebo: 40 [9%]). Patients had a high disease burden, with
>94% classified as having disease meeting the criteria
for GOLD (Global Initiative for Chronic Obstructive

Lung Disease) group D COPD, a mean annual
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exacerbation rate (prior year) of 2.6 events/year and
mean baseline SGRQ and CAT scores of 53.0-54.7
and 18.6—19.5, respectively (Table 1, Table El). The
proportions of non-smokers (~3%) were similar between
groups; in a post hoc analysis, baseline blood eosinophil
counts were similar for patients who were current smo-
kers (geometric mean [standard deviation logs]: 260
[0.592] cells/uL) compared with those who were ex-
smokers or who had never smoked (240 [0.805] cells/
puL). Results presented below were similar when non-
smokers were excluded (data not shown).

Exacerbation Rates

Mean annual moderate/severe exacerbation rates were
1.32 and 1.61 events/year following treatment with mepo-
lizumab 100 mg SC and placebo, respectively, added to
triple inhaled therapy. Mepolizumab 100 mg SC signifi-
cantly reduced annual moderate/severe exacerbation rates
by 18% versus placebo (rate ratio [RR]: 0.82; 95% con-
fidence interval [CI]: 0.71, 0.95; p=0.006) (Figure 1, Table
E2). In total, 18% and 22% of patients in the mepolizumab
100 mg SC and placebo groups, respectively, experienced
>1 exacerbation leading to ED visit/hospitalization. The
RR with mepolizumab 100 mg SC versus placebo was
0.85 (95% CI: 0.61, 1.18; p=0.328) for exacerbations
leading to ED visit/hospitalization, and 0.88 (95% CI:
0.62, 1.25; p=0.475) for severe exacerbations.

Time to first moderate/severe exacerbation was signifi-
cantly longer with mepolizumab 100 mg SC than placebo
(Kaplan—Meier median time to first moderate/severe
exacerbation: 218 vs 155 days, respectively; hazard ratio
[HR]: 0.80; 95% CI: 0.68, 0.94; p=0.006) (Figure 2, Table
E2). Time to first exacerbation leading to ED visit/hospi-
talization was numerically longer with mepolizumab 100
mg SC than placebo (HR: 0.81; 95% CI: 0.61, 1.09;
p=0.170) (Figure 2, Table E2).

HRQolL

Improvements from baseline in SGRQ total score were initi-
ally greater with mepolizumab 100 mg SC versus placebo
(Week 12 difference: —1.5; 95% CI. —3.1, 0.0; Week 24
difference: —3.4; 95% CIL: —5.2, —1.6) but this was not sus-
tained at Week 52 (difference: —0.7; 95% CIL. 2.7, 1.3;
p=0.486) (Figure 3, Table E3). A similar trend was observed
with the activity and impact domains (Table E3). Symptom
domain scores were significantly improved from baseline with
mepolizumab 100 mg SC at all time points except Week 32
(Week 52 difference: —2.9; 95% CI: —5.3, —0.5; p=0.020)

(Table E3). There were more SGRQ responders with mepoli-
zumab 100 mg SC than with placebo at all time points; at
Week 52: 42% versus 32% (odds ratio [OR]: 1.23; 95% CI:
0.94, 1.61; p=0.138) (Figure 3, Table E3).

Improvements from baseline in CAT score were greater
with mepolizumab 100 mg SC versus placebo throughout
the study (Figure 3), with a significant difference at Week
52 (difference: —0.9; 95% CI: —1.8, 0; p=0.039) (Table
E3); the proportion of CAT responders was also greater
throughout the study, with 39% and 33% of responders at
Week 52, respectively (OR: 1.39; 95% CI: 1.04, 1.85;
p=0.024) (Figure 3, Table E3).

Patient- and Clinician-Rated Response to

Therapy

At Week 52, 56% and 50% of patients in the mepolizumab
100 mg SC and placebo groups rated themselves improved
(OR: 1.26; 95% CI: 0.97, 1.63; p=0.077) and 53% and
44% were rated improved by their clinicians (OR: 1.41;
95% CI: 1.09, 1.83; p=0.008), respectively (Table E4).

Lung Function

Changes from baseline in pre-bronchodilator FEV; were
small throughout the study with mepolizumab 100 mg SC
and placebo (difference: 5-31 mL across all time points)
(Figure E2, Table ES).

Stratification by Eosinophil Thresholds
Treatment benefits with mepolizumab 100 mg SC versus
placebo increased with increasing screening blood eosinophil
counts (Figures 4 and 5) for the annual rate of moderate/
severe exacerbations, exacerbations leading to ED visit/hos-
pitalization, SGRQ total scores and SGRQ responders. This
relationship was apparent to a lesser extent for severe exacer-
bations, CAT score and CAT responders (Figures 4 and 5).
The analysis of endpoints by blood eosinophil categories
yielded broadly consistent results (Tables E6-8).

In total, 1510 patients (mepolizumab 100 mg: N=640;
mepolizumab 300 mg: N=225; placebo: N=645; [836 from
METREX (including patients with <150 cells/uL at screen-
ing and no evidence of >300 in prior year) and 674 from
METREQ]) were included in the eosinophil response mod-
elling. Predicted annual moderate/severe exacerbation rates
increased with increasing screening blood eosinophil counts
in the placebo group and remained relatively stable across
screening blood eosinophil counts in the mepolizumab 100
mg group (Figure 6). Predicted exacerbation rate reductions
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Table | Patient Demographics and Clinical Characteristics at Baseline

Characteristic Mepolizumab 100 mg SC (N=456) Placebo (N=455)
Age, years, mean (SD) 65 (9) 66 (9)
Gender, n (%) 175 (38) 149 (33)
Female
Smoking history screening, pack-years, mean (SD) 42.6 (25.0) 46.3 (27.1)
Non-smoker, n (%) 12 (3) 13 (3)
Former, n (%) 327 (72) 307 (67)
Current, n (%) 117 (26) 135 (30)
Duration of COPD, years, mean (SD) 9.0 (6.6) 9.1 (6.1)
Patients on maintenance oral corticosteroids, n (%) 25 (6) 17 (4)
Moderate/severe exacerbations
In prior year, mean events (SD) 2.6 (1.4) 2.6 (1.3)
2| moderate exacerbation, n (%) 391 (86) 379 (83)
2| severe exacerbation, n (%) 152 (33) 161 (35)
GOLD group D, n (%) 430 (94) 434 (95)
Severity of airflow limitation, n (%)
Mild: 280% predicted 6 (1) 4(<1)
Moderate: 250-<80% predicted 169 (37) 156 (34)
Severe: 230-<50% predicted 210 (46) 217 (48)
Very severe: <30% predicted 71 (16) 78 (17)
Screening blood eosinophil counts, cells/uL, n (%)
Thresholds
<150 (and 2300 in the prior year) 53 (12) 42 (9)
=150 402 (88) 412 91)
2300 165 (36) 177 (39)
2500 53 (12) 67 (15)
Categories
=150-<300 237 (52) 235 (52)
2300-<500 112 (25) 110 (24)
Geometric mean (SD logs) 240 (0.729) 250 (0.739)
Health-related quality of life at baseline
SGRQ total score, mean (SD) 53.0 (17.5) 54.7 (16.0)
CAT score, mean (SD) 18.6 (7.6) 19.5 (7.6)

Abbreviations: CAT, COPD Assessment Test; COPD, chronic obstructive pulmonary disease; GOLD, Global Initiative for Chronic Obstructive Lung Disease; SC, subcutaneous;

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

were greater with mepolizumab 100 mg versus placebo as
screening blood eosinophil counts increased, with a predicted
14% reduction (RR: 0.86; 95% CI: 0.75, 0.99) at 300 cells/
pL, a 23% reduction (RR: 0.77; 95% CI: 0.63, 0.93) at 500
cells/uL and a 30% reduction (RR: 0.70; 95% CI: 0.55, 0.90)
at 750 cells/uL (Figure 6). RR predictions were consistent
with blood eosinophil category results (Table E9).

For exacerbations requiring treatment with corticoster-
oids, predicted annual moderate/severe exacerbation rates
can be seen in Figure 7A and eosinophil response model-
ling—predicted rate reductions were 22% at 300 cells/uL,

35% at 500 cells/puL and 43% at 500 cells/pL (Figure 7B).
For the analysis of moderate/severe exacerbations requir-
ing antibiotics, no clear relationship between treatment
effect and blood ecosinophil category was observed
(Figure 7C), so further modelling was not carried out.

Endpoints for the Mepolizumab All-Doses
Group

Similar results to mepolizumab 100 mg SC versus placebo
were observed in the mepolizumab all-doses group versus
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Mepolizumab/

placebo®  Exacerbation type

(N=626/736)
(N=125/142)
(N=104/120)

Moderate/severe
Requiring ED/hosp.
Severe

Favors mepolizumab

RR (95% Cl) P value

—— 0.82 (0.71, 0.95) 0.006
— 0.85(0.61, 1.18) 0.328
—— 0.88 (0.62, 1.25) 0.475

Favors placebo

T T
0.25

0.50

T 1

T
1.00 2.00 4.00

RR, mepolizumab 100 mg SC/placebo (95% CI)

Figure | Reduction in annual rate of exacerbations. *Numbers indicate number of exacerbations experienced in each group.
Abbreviations: Cl, confidence interval; ED, emergency department; hosp., hospital; RR, rate ratio; SC, subcutaneous.

placebo for all endpoint comparisons (Tables E2—E8) and the
analysis of exacerbations by treatment type (data on file).

Discussion

Overall, the results of this meta-analysis demonstrated
a progressive increase in mepolizumab efficacy versus pla-
cebo with increasing blood eosinophil counts for most out-
come measures, particularly in patients with >300 cells/pL.
Building on the eosinophil subgroup analysis reported
previously,?' predictive modelling analysis demonstrated
rate reductions with mepolizumab versus placebo for mod-
erate/severe exacerbations that increased with increasing
blood eosinophil counts, consistent with previous
studies.?”*® This is also consistent with an analysis of two
large studies of benralizumab in COPD, the latter of which
found that blood eosinophil counts >220 cells/uL were
predictive of reduced exacerbation frequency, particularly
in patients with >3 exacerbations in the prior year.'*?’
Together, these results support the utility of blood eosino-
phil counts to identify patients with COPD responsive to
anti—IL-5 treatment, although this population may require
further refinement to determine the patients most likely to
be responsive to treatment.

In general, larger mepolizumab versus placebo reductions
were predicted for exacerbations requiring treatment with
corticosteroids with increasing blood eosinophil count,
whereas exacerbations requiring antibiotics showed no
clear trend. Previously, a cluster analysis identified biologi-
cally distinct infection-related and eosinophil-associated
exacerbation types distinguishable by the presence of raised
blood eosinophil counts.> Moreover, differential treatment
responses to bronchodilator therapy with OCS-treated and
have also  been

antibiotic-treated  exacerbations

demonstrated.>® With the current results, this suggests that

exacerbation subtypes may be differentially responsive to
specific inhibition of eosinophilic airway inflammation;
future studies should investigate this possibility.

In the meta-analysis, mepolizumab treatment in addition
to triple inhaled therapy resulted in an 18% reduction in
annual moderate/severe exacerbation rates and delayed the
time to first moderate/severe exacerbation versus placebo.
This was coupled with mepolizumab-treated patients being
significantly more likely to report clinically important
improvements in CAT score and numerically more likely
to report a clinically important improvement in SGRQ score
and be in a higher improvement response category based on
clinician assessment than placebo-treated patients. These
findings suggest that mepolizumab treatment has clinical
benefits in patients with eosinophil-associated COPD who
have a history of exacerbations despite maximal ICS-based
triple maintenance therapy and limited further treatment
options.

All exacerbation types reported were numerically
reduced with mepolizumab over placebo by 12-18%,
which is consistent with the range of exacerbation rate
COPD
(8-35%).>' %7 Exacerbation reductions in this meta-

reductions observed in previous studies
analysis should be considered in the context of being
in exacerbations from ICS/
LABA/LAMA triple therapy, which was a protocol-

required background treatment for all patients. Previous

additional to reductions

studies have demonstrated moderate/severe exacerbation
reductions with monotherapy versus placebo of 11-18%,
dual therapy versus placebo of 25-29%, dual therapy
versus monotherapy of 9—30% and triple therapy versus
dual therapy of 8-35%.%'" These results can be consid-
ered clinically meaningful in the context of the suggested
MCID for COPD exacerbation reduction of 11%.*>
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Abbreviations: Cl, confidence interval; ED, emergency department; SC, subcutaneous.

The findings highlight the utility of meta-analyses in
gaining further insights from observed data. METREX and
METREO were designed on the basis of treatment effects
observed in previous studies of patients with severe eosino-

philic asthma,'”°

with each study being powered at 90%
based on an expected placebo rate of 2.0 moderate/severe

exacerbations/year and a true population reduction of 35%

with mepolizumab treatment. In METREX and METREO,
the observed reductions in moderate/severe exacerbation
rates with mepolizumab 100 mg SC of 18% and 20%,
respectively and the exacerbation rates with placebo (1.71
and 1.49/year, respectively) were lower than expected.’’
Additionally, moderate/severe exacerbations were reduced
by 14% with mepolizumab 300 mg SC versus placebo in
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Questionnaire.

METREO, suggesting no additional benefit with mepolizu-
mab doses greater than 100 mg SC.?' This meta-analysis has
allowed for greater precision in estimating the rate reductions
in moderate/severe exacerbations by blood eosinophil count
and evaluating treatment effects with mepolizumab 100 mg
SC for more infrequent events, such as exacerbations leading
to ED visits/hospitalization and severe exacerbations.
Exacerbations can have a significant impact on
HRQoL; mepolizumab-treated patients showed improve-
ments from baseline in HRQoL from the earliest post-
baseline assessments, and maximum reductions were
reached within 24 weeks, as noted in other studies.>®>°
By Week 52, only changes in CAT score were significant
compared with placebo. Differences between SGRQ and

CAT results are likely a reflection of differences in assess-
ment and specificity of the two measures.***! Decreased
differentiation between treatment groups of HRQoL
responses over time may be partly related to the dispropor-
tionate patient dropout rate and times in the placebo versus
the mepolizumab 100 mg SC group, as has been pre-
reported in the TORCH 1.42
Unexpectedly, SGRQ improvements from baseline
approached the MCID at Week 52 in both the placebo

(-3.1 points) and mepolizumab (—3.8 points) groups;>

viously 3-year tria

these were similar to improvements (—1.9 to —5.5 points)
observed in previous 52-week studies of bronchodilator
and ICS combination therapy in patients with severe
COPD.>**7 When assessing the number of patients
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Figure 4 Stratification (non-mutually exclusive) by screening blood eosinophil count thresholds of annual rates of (A) moderate/severe exacerbations, (B) exacerbations
leading to ED visit/hospitalization and (C) severe exacerbations at Week 52. Mepolizumab/placebo N numbers refer to the total patient numbers fulfilling the blood
eosinophil count threshold criteria in the mepolizumab and placebo groups, respectively; one patient from the mepolizumab 100 mg and one patient from the placebo group
did not have a screening eosinophil count available. *Cl extends beyond the x-axis range.

Abbreviations: Cl, confidence interval; ED, emergency department; RR, rate ratio; SC, subcutaneous.

reaching the MCID, mepolizumab- versus placebo-treated
patients were significantly more likely to be CAT respon-
ders and rated objectively by clinicians to be in a higher
improvement-response category at Week 52. Overall, these
results are supportive of the potential for mepolizumab to
reduce aspects of disease burden.

Trends for improvements in severe exacerbation fre-
quency and CAT scores with increasing blood eosinophil
counts were less clear than for other endpoints. This effect
is likely to be attributable to the rarity of severe exacerbations
and that changes in CAT score may be less differentiable by
screening blood eosinophil count. Interestingly, patients who
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exhibited screening eosinophil counts <150 cells/uL and
entered the trials with a historical count >300 cells/uL in
the past year exhibited the greatest reductions in annual rates
of moderate/severe exacerbations and greatest HRQoL
improvements. This suggests that a historical increase in
eosinophils may be important in determining mepolizumab-
responsive individuals.

Limitations of this meta-analysis relate to limitations of
the original trials. The possibility of a clinical-trial effect

leading to increased adherence to background ICS-based
triple inhaled therapy due to monthly study visits, and symp-
tom monitoring via daily diary that may lead to earlier
identification of exacerbations, could explain the observed
reductions in moderate/severe exacerbation rates/year in the
placebo group during the study compared with the prior year.
This would make the impact of mepolizumab on infrequent
exacerbation events, such as exacerbations leading to an ED
visit/hospitalization, more difficult to detect. The smoking
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criteria employed were also different from most COPD stu-
dies, where smoking history is generally an eligibility
requirement. As approximately 20% of patients with COPD
have no history of smoking,*> METREX and METREO
allowed non-smokers in the study to better represent the real-
world COPD population. All patients were required to meet
COPD, have
a documented history of COPD exacerbations in the year

accepted spirometry parameters for
prior to study initiation and required confirmation by the
study physician that there was no history of asthma.
Therefore, it is unlikely that the ~3% of the total study
population who were non-smokers would have had undiag-
nosed asthma. Furthermore, treatment outcomes with mepo-
lizumab were similar when these patients were excluded.
Finally, the inclusion of patients in this analysis who prema-
turely discontinued treatment may have biased results,
although, as the total percentage of the study population
who discontinued was small (8%) and balanced across treat-
ment groups (7-9% per group), this is unlikely to have
influenced results.

In summary, COPD is a heterogenous disease and, with-
out biomarkers, it is difficult to tailor treatments to patients.
Data from this meta-analysis show that the use of blood
eosinophil counts allows for the identification of patients
with COPD who continue to experience exacerbations
while treated with maximal ICS-based triple maintenance
therapy who are responsive to anti—IL-5 treatment.
Mepolizumab treatment benefits on reducing exacerbations
and decreasing aspects of disease burden were clearest in
patients with blood eosinophil counts >300 cells/pL, suggest-
ing that this population requires further investigation.
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