
R E V I EW

Mepolizumab in the treatment of eosinophilic

chronic obstructive pulmonary disease
This article was published in the following Dove Press journal:

International Journal of Chronic Obstructive Pulmonary Disease

Takudzwa Mkorombindo

Mark T Dransfield

Lung Health Center, Division of

Pulmonary, Allergy and Critical Care

Medicine, Department of Medicine,

University of Alabama at Birmingham,

Birmingham, AL, USA

Abstract: Despite maximal medical therapy, a subset of patients with chronic obstructive

pulmonary disease continue to suffer acute exacerbations. It is also clear that a subset of this

population has elevated blood eosinophils. In addition to clearly responding better to inhaled

corticosteroids, it is also possible that this subgroup may benefit from biologic treatments

targeting eosinophilic inflammation. Mepolizumab, a humanized monoclonal antibody

against interleukin-5 (IL-5), may have a therapeutic effect in a subgroup of patients with

COPD and eosinophilic airway inflammation. In this review, we discuss the biologic

rationale for mepolizumab targeting IL-5 in eosinophilic COPD as well as the results of

recently published clinical trials.
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Introduction
The Global Burden of Disease study estimated that chronic obstructive pulmonary

disease (COPD) affected 251 million people worldwide and was the third leading

cause of death in 2016, causing more than three million deaths.1,2 In addition to the

significant impact on mortality, COPD leads to substantial morbidity and loss of

productivity and the cost of care in the United States alone is projected to increase

from $32 billion in 2010 to $49 billion by 2020.3,4

There is a clear association between expenditures and the severity of the

disease5 with hospitalizations for exacerbations being the major driver of costs.4

In addition, exacerbations are associated with accelerated loss of lung function,

subsequent cardiovascular events, and prolonged impairments in quality of life, and

thus prevention of these events is of paramount importance.6,7

The current Global Initiative for Obstructive Lung Disease (GOLD) recommen-

dations for patients with continued COPD exacerbations despite treatment with a

long-acting muscarinic agonist and long-acting β2-agonist (LAMA/LABA) or

inhaled corticosteroid (ICS)/LABA combination includes escalation to triple therapy

with ICS/LABA/LAMA in those with eosinophils more than 100 cells/μL or the

addition of roflumilast in those with chronic bronchitis or azithromycin in former

smokers.8–10 Despite the fact that the recent Informing the Pathway of COPD

Treatment (IMPACT) study demonstrated a reduction in the risk of moderate or

severe exacerbations in patients treated with ICS/LABA/LAMA therapy compared

with either dual therapy, and that triple therapy reduced the risk of death compared

with LAMA/LABA, approximately 50% of the patients in all study groups suffered

an exacerbation during the one-year study.11 This highlights the well-recognized
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clinical reality that a substantial proportion of patients con-

tinue to exacerbate despite optimized medical therapy.12–14

Given the association between acute exacerbations and both

short and long-term outcomes,7,15–17 there is an urgent need

to advance pharmacotherapies targeting those with contin-

ued episodes.11,18,19

Eosinophilic COPD
COPD is heterogeneous with patients demonstrating varied

clinical (degree of dyspnea, bronchitis symptoms, exercise

capacity, exacerbation risk) and radiographic (CT emphy-

sema, airways disease, bronchiectasis, air trapping) fea-

tures. These observable phenotypes can be used to select

optimal pharmacologic and non-pharmacologic treatments

which can, in turn, improve outcomes. For example, lung

volume reduction surgery improves survival, quality of life,

exercise capacity, and dyspnea for patients with severe

upper lobe predominant emphysema.20–22 Endobronchial

valve therapy for heterogeneous and homogeneous but col-

lateral-negative emphysema has also been proven to

improve lung function (FEV1), dyspnea, quality of life

and exercise tolerance23,24 and roflumilast improves lung

function and reduces the frequency of exacerbations in

patients with severe airflow limitation and chronic

bronchitis.25,26 These successes strongly suggest that a phe-

notype-driven approach to treatment is both feasible and

associated with improved outcomes.

The search for the underlying pathobiologic mechan-

isms, or endotypes, that drive these phenotypes has proven

challenging, however, there is increasing evidence that a

significant proportion of patients with COPD have eosino-

philic airway inflammation, or an eosinophilic endotype,

and these patients are exacerbation prone and far more

likely to respond to treatment with ICS. Depending on the

population studied and the definitions used, airway eosino-

philic inflammation is present in between 20% and 40% of

all COPD patients.27 Eosinophilic inflammation is asso-

ciated with increased frequency of total exacerbations,28

and severe exacerbations requiring hospital admission, as

well as a higher readmission rate.29 There is also an asso-

ciation between responsiveness to systemic and inhaled

corticosteroids and the degree of eosinophilia.28,30–32

Airway eosinophils can be quantified by direct examination

of bronchoscopic biopsy samples or bronchoalveolar lavage

fluid as well as in induced sputum. Though these methods

have been used successfully in research studies and some

clinical settings, peripheral blood eosinophilia has been

advanced as a more practical surrogate marker for airway

eosinophilia.33,34 The correlation between blood and lung

eosinophils has been debated with some studies showing a

weak correlation35 and others showing a strong relationship

between blood eosinophils more than 250 cells/μL and

sputum, BAL and tissue eosinophils as well as basement

membrane thickness.36 Even though the threshold con-

tinues to be debated, the current GOLD document suggests

that a peripheral blood eosinophil counts greater than 300

cells/μL or a count greater than 100 cells/μL with two or

more moderate or one severe exacerbation be used as a

cutoff to consider treatment with ICS. Importantly, even

after treatment with ICS, a substantial proportion of patients

with COPD and elevated blood eosinophils continue to

suffer exacerbations, and there has been substantial interest

in the possible application of biologics developed for eosi-

nophilic asthma in this population.11

Regulatory approval of
mepolizumab in severe eosinophilic
asthma
In 2015 the US Food and Drug Administration (FDA)

approved mepolizumab, a monoclonal antibody against

interleukin-5 (IL-5) for add-on therapy for the treatment

of asthma with severe eosinophilia under trade name

NUCALA. Mepolizumab is also available in the

European Union, Canada, Japan, and more than ten other

countries. FDA approval was based on clinical benefits

demonstrated in placebo-controlled trials including Dose

Ranging Efficacy and Safety with Mepolizumab

(DREAM),37 Mepolizumab as Adjunctive Therapy in

Patients with Severe Asthma (MENSA),38 and Steroid

Reduction with Mepolizumab Study (SIRIUS).39 In these

studies, mepolizumab markedly improved asthma control

by showing a significant reduction in dependency on oral

steroids,37,38 reduction in exacerbations including those

requiring hospitalization,39,40 and improvements in lung

function and health-related quality of life.37,38,41

Mechanism of action of
mepolizumab
Mepolizumab is a humanized monoclonal antibody that

avidly binds circulating IL-5 (IgG1 kappa) preventing it

from binding to alpha chain of IL-5 receptor (IL-5 Rα) on
the surface of eosinophils. The IL-5 receptor complex causes

activation of multiple signaling pathways including the

release of cytokines, neuromediators, chemokines, as well

as several kinases that promote eosinophil differentiation,

Mkorombindo and Dransfield Dovepress

submit your manuscript | www.dovepress.com

DovePress
International Journal of Chronic Obstructive Pulmonary Disease 2019:141780

http://www.dovepress.com
http://www.dovepress.com


proliferation, recruitment, and degranulation. The degranula-

tion is responsible for airway injury through release of toxic

granule proteins, cytokines, and reactive oxygen species, all

of which promote airway inflammation.42–45 By inhibiting

the formation of the IL-5 receptor complex, mepolizumab

and the similar antibody reslizumab, block the activation of

eosinophils thus causing disruption of normal eosinophil

maturation and function resulting in decreased eosinophilic

airway inflammation and reduced eosinophil survival.46

Another IL-5 monoclonal antibody being evaluated in

COPD, benralizumab directly binds IL-5Rα on mature eosi-

nophils and basophils causing antibody-dependent cytotoxi-

city (Figure 1).47

Safety of mepolizumab in asthma
and other indications
Mepolizumab is approved for asthma and eosinophilic

granulomatosis with polyangiitis (EGPA) and across stu-

dies for all indications, over 3000 study patients have

received the drug. The most commonly reported adverse

events are nasopharyngitis and headache with other

reported events being upper respiratory infections, sinusi-

tis, bronchitis, and injection-site pain. Subcutaneous

mepolizumab has resulted in slightly higher rates of injec-

tion-site reactions compared to placebo and intravenous

mepolizumab. The rate of all other events in the treatment

groups was comparable to placebo.37,38 Because of the

potential impact of mepolizumab on immune surveillance

for neoplasia, there has also been concern about the risk of

malignancies with the drug. In an open-label multicenter

trial for mepolizumab by Rothenberg et al,48 patients with

steroid-dependent primary hypereosinophilic syndromes

(HES) were treated with mepolizumab 750 mg (every

four weeks) with a reduction in blood eosinophils resulting

in a steroid-sparing effect. In an open-label extension

study, 78 subjects were monitored on mepolizumab for a

median duration of 251 weeks.49 Serious adverse events

were compared to incidence rates (age-gender-adjusted)

from the Surveillance Epidemiology and End Results

(SEER) Registry, and the occurrence of neoplasms was

higher than the expected number of cases.48,49 During the

five-year observation period, seven patients developed

neoplasms including two with prostate cancer and another

two with basal cell carcinomas. One subject developed

multiple myeloma, one mycosis fungoides, and one

angioimmunoblastic T cell lymphoma complicated by car-

diopulmonary failure. The lack of a true control group and

comparison with data from the SEER registry is proble-

matic as it is well established that the risk of malignancy

in HES is higher than the general population with a parti-

cular increase in the risk of T Cell Lymphoma.50–52

Additionally, HES is a systemic disorder for which several

subjects were on other immunosuppressive medications

that could place them at higher risk of malignancy.53,54

In the asthma studies DREAM, MENSA, and SIRIUS,

malignant neoplasms were only reported in the placebo

group of MENSA, occurring in three subjects (5%).37–39

Efficacy of mepolizumab in COPD
Mepolizumab was studied in two Phase III multinational,

multicenter, randomized, placebo-controlled studies in

patients with COPD (Table 1): 1) Mepolizumab vs Placebo

as Add-on Treatment for Frequently Exacerbating COPD

Patients (METREX) and 2) Mepolizumab vs Placebo as

Anti-IL-5Rα mAb
benralizumab

FcGRIIIa

NK cell or
macrophage

Eosinophil

IL-5Rα
IL-5

Anti-IL5 mAb
mepolizumab
reslizumab

Basophil

ADCC
active mode

of action

Passive removal of
activating interleukin

Figure 1 Mechanism of Action for monoclonal antibodies targeting IL-5. Mepolizumab and reslizumab bind and neutralize circulating IL-5 preventing interaction of IL5 with

IL-5Rα. Benralizumab directly binds IL-5Rα activating NK cells and macrophage to induce antibody-mediated cytotoxicity of eosinophils and basophils. Republished with

permission of Dove Medical Press Ltd, from Benralizumab: a unique IL-5 inhibitor for severe asthma, Tan LD, Bratt JM, Godor D, et al, 9, 2016; permission conveyed through

Copyright Clearance Center, Inc.47

Abbreviations: ADCC, antibody-dependent cell-mediated cytotoxicity; IL, interleukin; mAB, monoclonal antibody; NK, natural killer.
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Add-on Treatment for Frequently Exacerbating COPD

Patients Characterized by Eosinophil Level (METREO).55

Both studies examined the efficacy and safety of subcuta-

neous mepolizumab in patients with moderate to severe

COPD and a history of exacerbations despite treatment

with triple therapy (ICS/LABA/LAMA). The trials tested

the currently approved eosinophilic asthma dose of 100-mg

mepolizumab (both studies) as well as a higher a 300-mg

dose (METREO) compared with placebo. Patients were

required to have had at least two moderate COPD exacerba-

tions (treated with antibiotics, oral steroids or both) or 1

severe exacerbation (requiring hospitalization) in the preced-

ing 12 months and to have been on triple inhaler therapy for

at least three months before screening. Patients with a diag-

nosis of current asthma or non-smokers were excluded.

However, a historical diagnosis of asthma was allowed for

current and former smokers.

METREX included 836 patients who were randomized

to 100-mg of mepolizumab or placebo. Patients were

stratified based on blood eosinophil count to the High

Stratum defined by an eosinophil count of >150 cells/μL
at enrollment or >300 cells/μL in the 12 months preceding

enrolment (N=463) or to the Low Statum if neither of

these criteria was met (N=374). The study met its primary

endpoint for the High Stratum group with an annual rate of

severe or moderate exacerbations of 1.40 in the mepolizu-

mab group compared to 1.71 in placebo group (event rate

ratio, 0.82; 95% confidence interval [CI], 0.68–0.98;

adjusted p= 0.04) (Table 2). There was no significant

difference in the primary endpoint in the overall group or

the Low Stratum.

METREO enrolled only subjects with an eosinophilic

phenotype defined as a peripheral blood eosinophil count

of at least 150 cells/μL at screening or greater than 300

cells/μL during the year prior to screening. Six hundred

seventy-four patients were randomized to three arms (pla-

cebo, 100 mg mepolizumab, or 300 mg mepolizumab).

Like METREX the primary endpoint was the annual rate

of moderate or severe exacerbations, but no significant

difference between study arms was observed.

For secondary endpoints, there was an increase in time

to first moderate or severe exacerbation in METREX 192

days vs 141 days (hazard ratio, 0.75; 95% CI, 0.60 to 0.94;

adjusted p=0.04). This effect was not reproduced in

METREO at either dose. There was no significant differ-

ence between placebo and mepolizumab on all other end-

points including the rate of severe exacerbations requiring

hospitalization or emergency department visit, COPD

Assessment Test (CAT), and St. George’s Respiratory

Questionnaire (SGRQ-C) scores at week 52 compared to

baseline.

Meta-analysis of METREO & METREX
A pre-specified meta-analysis using data from both studies

was performed to increase power and to more precisely

determine the effect of mepolizumab on exacerbation end-

points. A total of 1136 patients from METREO and

METREX were included [Mepolizumab 100 mg: N=456;

Table 1 Baseline characteristics, efficacy end points, and randomization

Study Treatment arms Subjects

randomized

Study endpoints Study population

METREX Overalla

Mepo 100 mg

Placebo

High Stratumb

Mepo 100 mg

Placebo

Low Stratumc

Mepo 100 mg

Placebo

417

419

233

229

184

190

Primary:

-Rate of moderate to severe

AECOPD

Secondary:

-Time to first moderate to severe

AECOPD

-Rate of AECOPD requiring ED visit

or hospitalization

-Rate of severe AECOPD

-Change from baseline SGRQ-C

score

-Change from baseline CAT score

COPD patients with exacerbation risk despite ICS

+LABA+LAMA maintenance therapy

(two or more moderate AECOPD or one severe

AECOPD)

METREOd Mepo 100 mg

Mepo 300 mg

Placebo

223

225

226

Notes: aAll subjects regardless of peripheral blood eosinophil count. bHigh Stratum: subjects with blood eosinophil counts ≥150 cells/μL at screening or ≥300 cells/μL within
last 12 months. cLow Stratum: subjects with blood eosinophil counts <150 cells/μL at screening with no count ≥300 cells/μL within last 12 months. dAll subjects (in

METREO): blood eosinophil counts ≥150 cells/μL at screening or ≥300 cells/μL within the last 12 months.

Abbreviations: AECOPD, acute exacerbation of COPD; CAT, COPD Assessment Test; ED, emergency department; ICS, inhaled corticosteroid; LABA, long-acting beta-

agonist; LAMA, long-acting anti-muscarinic; SGRQ, Saint George’s Respiratory Questionnaire.
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Mepolizumab 300 mg: N=225, Placebo: N=455]. Analyses

were conducted based on eosinophil profile (Figure 2). For

patients with eosinophil counts of 300 cells/μL or greater

the mean annual rate of moderate or severe exacerbations

was 23% lower in mepolizumab 100 mg vs placebo (rate

ratio, 0.77; 95% CI, 0.63–0.94). The meta-analysis also

suggested a dose–response relationship between treatment

effect and increasing eosinophil count, based on both

screening and historical counts. There was a non-signifi-

cant trend toward greater exacerbation rate in patients with

screening counts less than 150 cells/μL and no historical

count greater than 300 cells/μL.

Table 2 Primary and secondary efficacy end points

Endpoint METREX High

Stratuma

METREOb

Mepolizumab 100

mg vs

Placebo

Mepolizumab 100 mg vs

Placebo

Mepolizumab 300 mg vs

Placebo

Primary endpoint

Frequency of moderate/severe AECOPD (Rate

ratio)

0.82 (0.68 to 0.98)

Adjusted p=0.04

✓

0.80 (0.65 to 0.98)

Adjusted p=0.07

x

0.86 (0.70 to 1.05)

Adjusted p=0.14

x

Secondary endpoints

Time to first moderate/severe AECOPD (Hazard

ratio)

0.75 (0.60 to 0.94)

Adjusted p=0.04

✓

0.82 (0.64 to 1.04)

Adjusted p=0.14

x

0.77 (0.60 to 0.97)

Adjusted p=0.14

x

Exacerbations leading to ED

visit or hospitalization (Rate ratio)

1.16 (0.77 to 1.75)

Adjusted p=0.60

x

0.59 (0.35 to 0.98)

Adjusted p=0.14

x

0.83 (0.51 to 1.34)

Adjusted p=0.45

x

SGRQ C total score change from baseline (Mean

Difference)

0.2 (−2.8 to 3.2)

Adjusted p>0.99

x

−1.8 (−4.5 to 0.8)

Adjusted p=0.45

x

−0.1 (−2.8 to 2.6)

Adjusted p=0.93

x

CAT score changes from baseline (Mean

Difference)

−0.8 (−2.0 to 0.5)

Adjusted p>0.99

x

−1.1 (−2.3 to 0.0)

Adjusted p=0.93

x

−0.4 (−1.5 to 0.8)

Adjusted p=0.93

x

Notes: aMETREX High Stratum: subjects with blood eosinophil counts ≥150 cells/μL at screening or ≥300 cells/μL within last 12 months. bMETREO (all subjects): blood

eosinophil counts ≥150 cells/μL at screening or ≥300 cells/μL within last 12 months. ✓Indicates result was statistically significant (level of 0.05) after adjustment for multiple

testing. x Indicates result was not statistically significant (level of 0.05) after adjustment for multiple testing.

Abbreviations: AECOPD, acute exacerbation of COPD; CAT, COPD Assessment Test ED, emergency department; SGRQ, Saint George’s Respiratory Questionnaire.

Mepolizumab
groupBlood eosinophil count

No. of patients meeting Criterion/total no. of patientsCells/mm3

<150 with no historical count ≥300
<150 regardless of historical count
≥150 to <300

184/184
236/640
237/456
112/456
53/456
53/456

190/190
230/645
235/455
110/455
67/455
42/455

0.25 0.50

Mepolizumab better Placebo better

Rate ratio (95% Cl)

1.23 (0.99-1.51)
1.10 (0.91-1.34)
0.92 (0.76-1.11)
0.75 (0.55-1.00)
0.72 (0.48-1.09)
0.64 (0.40-1.03)

2.001.00

≥300 to <500
≥500
<150 with historical count ≥300

Placebo
group

Figure 2 Exacerbations (moderate or severe) by screening eosinophil count. The rate of moderate or severe exacerbations quantified based on peripheral blood eosinophil

count. At the time of screening, data are from a pre-specified meta-analysis from METREO and METREX. From The New England Journal of Medicine, Pavord ID, Chanez P,

Criner GJ, et al, Mepolizumab for Eosinophilic Chronic Obstructive Pulmonary Disease, 377, 1613-1629. Copyright © (2017) Massachusetts Medical Society. Reprinted with

permission from Massachusetts Medical Society.55
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Safety of mepolizumab in COPD
Mepolizumab was generally well tolerated in both

METREX and METREO, similar to prior trials for other

indications. The incidence of adverse events and serious

adverse events was similar in Mepolizumab (100 and 300

mg) compared to placebo. There were no significant dif-

ferences between groups in nasopharyngitis (14–21%),

headache (9–15%), or pneumonia (9–11%) though the

rate of pneumonia was relatively high compared with

prior trials of dual and triple ICS-containing therapy in

COPD11,56 Injection-site reactions across both trials

occurred at similar rates in the mepolizumab 100 mg

(2%), mepolizumab 300 mg (5%), and placebo (4%). No

patients developed parasitic infections; however, screening

for these before initiation of therapy for asthma or EGPA

remains a recommendation. There were no cases of herpes

zoster reported, but vaccination before initiation of therapy

is also recommended. Less than 1% of the patients were

diagnosed with neoplasms and no difference in this was

detected across treatment groups.

Discussion
The overall results of METREX/METREO suggest that

there may be a role for mepolizumab in reducing the risk

of exacerbations in COPD patients with an elevated blood

eosinophil level. METREX met its primary endpoint with

a significant reduction in the rate of moderate-to-severe

exacerbations in the high eosinophil stratum. However,

this was not replicated in METREO raising questions

about the robustness of the result. The pre-specified pooled

analysis did show that in the population with blood eosi-

nophils above 300 cells/μL there was a 23% reduction in

mean annual rate of exacerbations with mepolizumab 100

mg vs placebo and that there appeared to be a linear

relationship between treatment effect and the degree of

blood eosinophilia. The meta-analysis also suggested a

trend toward harm with a higher annual rate of exacerba-

tions with mepolizumab compared with placebo in patients

with a screening eosinophil count <150 cells/μL and no

documented historical eosinophil count >300 cells/μL
though mechanisms for this potential chance observation

are uncertain.

While these data suggest a possible role for mepolizu-

mab in COPD, the magnitude of benefit does not appear as

significant or as consistent compared to that observed in

the asthma drug development program. The rate ratio for

exacerbations for mepolizumab compared to placebo in

the DREAM and MENSA trials combined was 0.51

(95% CI 0.42, 0.62) compared to 0.77 (95% CI, 0.63–

0.94) in the METREX/METREO analysis. In addition to

the clear and consistent demonstration of benefits on over-

all exacerbation risk, the registration trials in asthma also

showed improvements in a number of other key outcomes

including oral steroid dose, hospitalizations, lung function,

and quality of life.37–39,57 For example, SIRIUS demon-

strated glucocorticoid sparing effects of mepolizumab in

asthma (50% reduction in daily oral steroid use) and

improved symptoms and quality of life as evidenced by

improvement in Asthma Control Questionnaire 5 (ACQ5)

and St. George’s Respiratory Questionnaire (SGRQ)39

scores. In MENSA, there was a significant reduction

(53%) in the rate of clinically significant exacerbations in

subjects on high dose ICS and additional controller med-

ication, and a very impressive reduction (61%) in exacer-

bations requiring hospitalizations or emergency

department visits.38 There are several possible explana-

tions for the differences in results between asthma and

COPD trials. First, the entry criteria for eosinophilic

asthma were defined differently and perhaps more strin-

gently than the criteria for eosinophilic COPD. In

DREAM, subjects were required to meet one or more of

an induced sputum eosinophil count of 3% or greater, a

peripheral blood eosinophil count of 300 cells/μL or more,

an exhaled nitric oxide concentration (FENO) of 50 parts

per billion (ppb) or more, or prompt deterioration of

asthma control after a 25% or less reduction in regular

maintenance inhaled or oral corticosteroids. Similarly, all

patients in MENSA were required to have a screening

peripheral blood eosinophils count greater than 150 cells/

μL or a historical value >300 cells/μL. Second, the hetero-
geneity of exacerbation mechanisms in COPD is likely

greater than that in asthma, even among those with an

eosinophilic phenotype, with older age, comorbidities,

and bacterial infections playing a more significant role.

As such, the biological impact of IL-5 targeted treatment

in COPD might be expected to be less.

The United States FDA’s Pulmonary Allergy Drugs

Advisory Committee voted against approval of mepolizu-

mab as add-on therapy for COPD on July 25, 2018. The

committee cited concerns about efficacy and questioned

patient selection. In particular, the committee noted the

failure to replicate the exacerbation reduction finding in

the two studies, the lack of benefit on key secondary out-

comes, and was concerned that the inclusion of patients

with concomitant asthma might have biased the findings

Mkorombindo and Dransfield Dovepress

submit your manuscript | www.dovepress.com

DovePress
International Journal of Chronic Obstructive Pulmonary Disease 2019:141784

Powered by TCPDF (www.tcpdf.org)

http://www.dovepress.com
http://www.dovepress.com


toward benefit. With a wholesale acquisition cost (not

inclusive of rebates, allowances, and returns) of approxi-

mately USD 2500 per 100-mg dose, equaling an annual

cost of around USD 30,000,58 there were also concerns

about cost-effectiveness given the limitations in the effi-

cacy data. The FDA panel did feel the trials had demon-

strated that mepolizumab was likely safe in COPD but

voted against efficacy and against approval stating more

clinical trial data were needed. GlaxoSmithKline indicated

they would continue to work with the FDA to determine

the next steps to provide the appropriate clinical data.59

Other IL-5 targeting drugs have also been approved for

eosinophilic asthma including benralizumab, a monoclonal

antibody against the alpha-chain of IL-5 Receptor, and

reslizumab, a monoclonal anti-IL-5 antibody similar to

mepolizumab but delivered intravenously. Benralizumab

has also been tested explicitly in COPD patients. In a

Phase II trial, benralizumab did not show a decrease in the

annual rate of exacerbations compared with placebo in

patients with moderate to severe COPD with at least one

exacerbation and a sputum eosinophil count >3% within

previous 12 months or at screening.60 In two phase three

multicenter, double-blinded, placebo-controlled trials 1)

Benralizumab Efficacy in Moderate to Very Severe COPD

With Exacerbation History (GALATHEA) and 2) Efficacy

and Safety of Benralizumab in Moderate to Very Severe

COPD With Exacerbation History (TERRANOVA)

Benralizumab again failed to meet its primary endpoint of

reduction of rate of exacerbations though the full results

have not been published.61,62 Taken together, the results of

the mepolizumab and benralizumab development programs

suggest more work is needed to establish IL-5 targeted

treatment as a viable therapeutic approach in COPD.

A path forward for these drugs might include targeting

patients with more significantly elevated eosinophils at

enrolment (or historically) as suggested by the

METREO/METREX meta-analysis, though the prevalence

of eosinophils counts greater than 300 cells/μL in these

studies was only 36%, a rate comparable to those observed

in other populations of exacerbating patients.11 This will

make recruitment for such clinical trials very challenging

and markedly increase costs. An alternative approach

would be to test the utility of anti-IL5 drugs at the time

of hospitalization for an eosinophilic exacerbation as a

means to accelerate recovery and delay the time to re-

exacerbation or readmission. These studies also present

significant logistic challenges but the value of an effective

treatment in that setting is clear.
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