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Rationale: Results from clinical trials in patients with severe eosinophilic asthma have

demonstrated that mepolizumab is well tolerated and is associated with improved

asthma control as evidenced by reductions in both exacerbations and maintenance

oral corticosteroid use, and improvements in lung function, asthma control, and

quality of life. However, real-world data are lacking on the impact of mepolizumab

treatment.

Objective: To assess the effect of mepolizumab treatment on the rate of asthma exacerba-

tions and asthma exacerbation-related costs in a real-world setting.

Methods: This retrospective cohort study (GSK ID: 209017; HO-18-19168) analyzed

data from patients with severe asthma ≥12 years of age at mepolizumab treatment

initiation (index date) with ≥12 months pre- (baseline) and post-index (follow-up) data

from a commercial claims database (patients were identified from November 1, 2015 to

March 31, 2017). Asthma exacerbations (primary objective) and asthma exacerbation-

related costs (secondary objective) in the baseline and follow-up periods were compared.

Other analyses included the number of mepolizumab administrations and the use of

concomitant asthma medications.

Results: Data were analyzed from 346 patients. Mepolizumab significantly reduced the

proportion of patients with any exacerbation and exacerbations requiring hospitaliza-

tion, compared with baseline. Significant reductions in the rate of all exacerbations of

38.4% (from 2.68 to 1.65 events/patient/year; P<0.001) and of exacerbations requiring

hospitalization of 72.7% (from 0.11 to 0.03 events/patient/year; P=0.004) were

observed, compared with baseline. Mean total asthma exacerbation-related costs

(excluding mepolizumab acquisition and administrative costs) per person were signifi-

cantly lower during follow-up compared with baseline (P<0.05) and the use of asthma

medications, including oral and inhaled corticosteroids, was also lower.

Conclusion: This study confirms the clinical benefit observed in previous mepolizumab

clinical trials and demonstrates that mepolizumab is effective in a real-world setting.
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Plain-Language Summary
Why was the study done? Mepolizumab is a biologic therapy given as an add-on treatment

to patients with severe asthma whose symptoms are not controlled with controller therapy.

Mepolizumab has been shown to reduce the rate of asthma exacerbations and use of oral

corticosteroids in clinical trials, but there is currently a lack of data on the impact of

mepolizumab treatment initiation in a real-world setting.
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What did the researchers do and find? This retrospective

study used claims data from privately insured patients with

severe asthma who were prescribed mepolizumab. The rate of

asthma exacerbations, associated costs, and use of other asthma

medications were compared 12 months before and 12 months

after the start of mepolizumab treatment.

Patients experienced significantly fewer exacerbations during

the 12 months after mepolizumab treatment initiation compared

with the 12 months before. Asthma exacerbation-related costs per

person were also significantly lower, and in general, patients used

fewer asthma medications after treatment initiation compared

with before.

What do these results mean? These results confirm earlier

findings from clinical trials showing mepolizumab is associated

with reductions in the number of asthma exacerbations. The

study also demonstrates that the efficacy of mepolizumab is

replicated in a real-world setting, outside of the controlled envir-

onment of a clinical trial.

Introduction
Asthma is a common, heterogeneous respiratory disease

characterized by chronic airway inflammation that can gen-

erally be controlled with inhaled therapy in the majority of

patients.1 Severe asthma is defined as asthma that requires

maximal, optimized inhaled corticosteroid (ICS) therapy

plus another controller to remain under control or that is

uncontrolled despite this therapy,1,2 and is estimated to affect

5–10% of the asthma population.2 Severe eosinophilic

asthma is a phenotype of severe asthma, and is characterized

primarily by increased blood eosinophils and frequent

exacerbations despite corticosteroid therapy.1–3

Despite the relatively low prevalence of severe asthma

among patients with asthma, it places a high burden on

health-care systems. In particular, it has been shown that

health-care costs, and rates of health-care utilization are

higher for patients with severe asthma compared with

those with asthma.4–6 In addition, severe asthma is esti-

mated to account for approximately 50% of all annual

asthma-related health-care costs in the UK,7 and annual

asthma-related health-care costs for severe uncontrolled

asthma have been found to be approximately double

those of non-severe uncontrolled asthma in the USA.4

There are several biologics approved to treat severe

asthma in the USA.8 The first anti-interleukin 5 monoclonal

antibody, mepolizumab, selectively inhibits eosinophilic

inflammation by reducing the number of blood eosinophils,

and is indicated as an add-on maintenance treatment in

patients with severe eosinophilic asthma.9–11 Clinical trials

in patients with severe eosinophilic asthma have shown that

mepolizumab reduces the rate of any asthma exacerbations,

as well as those that require hospitalization. It is also asso-

ciated with reductions in maintenance oral corticosteroids

(OCS) use, and improvements in lung function, asthma con-

trol, and quality of life.9,12–14 However, there are currently

limited data available on the effectiveness of mepolizumab in

a real-world setting, particularly in relation to disease sever-

ity and health-care use. The aim of this study was to examine

the impact of mepolizumab treatment initiation on asthma

exacerbations and health-care costs experienced by patients

with severe asthma in the real world using data from

a commercial insurance claims database in the USA.

Materials and Methods
Study Design
This was a retrospective cohort study of patients with

asthma receiving mepolizumab, using data from the IBM

Watson Health MarketScan® Commercial Claims

Database (GSK ID: 209017, HO-18-19168). From 1995

to 2017, this database contained health-care data for

approximately 148 million privately insured individuals

covered under a variety of fee-for-service, fully capitated,

and partially capitated health plans, sourced from employ-

ers and health plans. Patients were identified from

November 1, 2015 to March 31, 2017 (patient selection

period); the index date was the first administration of

mepolizumab. Data were examined for each patient during

the 12 months prior to index (baseline period) and the 12

months following the index date (follow-up period).

This study builds on data from a previously conducted

pilot study (GSK ID: 209019, HO-18-19166) in which

patients were identified from November 1, 2015 to

September 30, 2016. Owing to the shorter patient identifi-

cation period, the pilot study included fewer patients than

the main study (GSK ID: 209017, HO-18-19168; see

Supplementary section 1 for further details).

Study Population
Eligible patients were ≥12 years of age at the index date,

with a medical or pharmacy claim between November 1,

2015 and March 31, 2017 that included a health-care

common procedure coding system (HCPCS) code or

a national drug code (NDC) indicating administration of

mepolizumab (HCPCS: C9473, J2182; NDC: 00173-0881-

01). Patients were required to have continuous enrollment

with medical and pharmacy benefits in the baseline and

follow-up periods. Further eligibility criteria included
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a diagnosis of asthma during the baseline period, and

a minimum of two doses of mepolizumab in the first 180

days of the follow-up period. Patients with missing data on

gender or age were not included in the study. Patients with

evidence of mepolizumab use during the baseline period,

or evidence of omalizumab, reslizumab, benralizumab, or

dupilumab use during the baseline or follow-up periods

were excluded.

For the analysis of exacerbation rates, a subcohort was

identified that closely resembled the patient population

that participated in the clinical trials (where patients were

monitored closely ensuring administration of the product

at the recommended 4-weekly interval). This clinical trial-

like subcohort included patients with ≥2 exacerbations/

year during the baseline period and ≥10 injections/year

of mepolizumab during the follow-up period.

Objectives and Assessments
The primary objective was to compare the proportions of

patients who experienced any asthma exacerbations and

asthma exacerbations requiring hospitalization, and the

rate of asthma exacerbations (events/patient/year) in the

baseline period with those in the follow-up period. Asthma

exacerbations were identified by an outpatient or emer-

gency department visit with a diagnosis of asthma in any

position (International Classification of Diseases [ICD]-9:

493.xx, ICD-10: J45.xx) and ≥1 prescription of systemic

corticosteroids (SCS; intramuscular, intravenous, or oral)

within ±5 days of the encounter. Asthma exacerbations

were also identified by exacerbations requiring hospitali-

zation, which were identified by inpatient hospital admis-

sions with a primary diagnosis of asthma (ICD-9: 493.xx,

ICD-10: J45.xx).

Exacerbations occurring in the 14 days following the

exacerbation start date for outpatient exacerbations and in

the 14 days following discharge date for hospitalizations

were considered a single exacerbation. The start date of the

exacerbation was the service date of the medical visit (even

if corticosteroid prescription/administration occurred

prior to this visit date); the end date of the exacerbation

was defined as 14 days following the exacerbation episode

start date (or discharge date for an inpatient). Exacerbations

that occurred on the index date were considered baseline

exacerbations.

The secondary objective was to compare asthma exacer-

bation-related costs among patients in the baseline period

versus those in the follow-up period. Costs were based on

paid amounts of adjudicated claims, including insurer and

health plan payments as well as patient cost-sharing in the

form of co-payment, deductible, and coinsurance. Claims

with asthma-exacerbation costs were identified as inpatient

claims with a primary diagnosis of asthma, outpatient claims

with an asthma diagnosis in any position, or medical or

pharmacy claims for SCS, rescue medications, and asthma

medications during the exacerbation event. Costs measured

on the index date were considered part of the baseline period

and excluded those costs associated with mepolizumab

acquisition (identified by medical or pharmacy claims with

NDC and HCPCS codes associated with mepolizumab) or

administration (identified by medical claims with HCPCS

codes associated with mepolizumab and by Current

Procedural Terminology [CPT] codes for drug administra-

tion). CPT codes had to occur on the same date as the

HCPCS code for mepolizumab, and had to occur in the 28

days following a drug claim for mepolizumab and prior to

the next drug claim for mepolizumab. Only the first out-

patient encounter for mepolizumab administration was clas-

sified as administration related. All costs were adjusted for

inflation using the Consumer Price Index and standardized

to 2017 US dollars.

Other analyses included the number of mepolizumab

administrations and the use of asthma medications (short-

acting β2-agonists [SABA] and short-acting muscarinic

antagonist [SAMA], and long-acting muscarinic antagonist

[LAMA], leukotriene receptor antagonist [LTRA], ICS/

long-acting β2-agonist [LABA] dual therapy, triple therapy

[ICS/LABA/LAMA], and others [LABA, mast-cell stabi-

lizers, and methylxanthines]). The total number of asthma

exacerbations by calendar month, the use of ICS stratified

by dose category (low, medium, high; according to the

Global Initiative for Asthma guidelines), and the use of

chronic OCS were assessed post hoc. Chronic OCS was

defined as a mean daily dose of ≥5 mg/day of prednisone

equivalents measured during the 12-month baseline and

follow-up periods. Use of asthma treatments was assessed

in terms of the proportion of patients with prescriptions.

Statistical Analysis
Bivariate analyses were performed to compare asthma exacer-

bations in the baseline and follow-up periods, as well as to

compare asthma exacerbation-related costs in these same per-

iods. Chi-squared tests were used to evaluate the statistical

significance of differences for dichotomous or categorical

variables; t-tests or analysis of variance (ANOVA) were used

for comparison of continuous variables. AP-value of 0.05 was
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the maximum P-value for which differences between utiliza-

tion and costs were considered statistically significant.

Results
Patient Population
In total, 346 patients met the study criteria (Figure 1); the

mean age was 49.3 years and the majority (61.6%) were

female. Most patients (58.4%) had exclusive provider

organization (EPO)/preferred provider organization

(PPO) insurance (Table 1). The most common comorbid-

ities (n>150 patients) included allergic rhinitis, sinusitis,

and respiratory infections (Table 1).

Asthma Exacerbations
During the baseline period, most patients (n=292/346; 84.4%)

in the full cohort experienced an exacerbation. Mepolizumab

treatment in the follow-up period resulted in a significant

19.9% reduction in the proportion of patients experiencing an

exacerbation (n=223/346; 64.5%; P<0.001) (Figure 2).

Likewise, the proportion of patients experiencing exacerba-

tions requiring hospitalization was also significantly reduced

following mepolizumab treatment (n=9/346; 2.6%) compared

with those in the baseline period (n=26/346; 7.5%) (P=0.003).

Following mepolizumab treatment, the rate of exacerbations

significantly decreased by 38.4% (from 2.68 events/patient/

year to 1.65 events/patient/year; P<0.001), and the rate of

exacerbations requiring hospitalization was significantly

reduced by 72.7% (from 0.11 to 0.03 events/patient/year;

P=0.004), compared with baseline (Figure 2).

In the clinical trial-like subcohort, all patients

(N=141) experienced ≥2 exacerbations during the base-

line period. The proportion of patients experiencing an

exacerbation was significantly reduced by 31.9% in the

follow-up period (n=96/141; 68.1%) compared with the

baseline period (n=141; 100.0%) (P<0.001); a significant

Full cohort
N=346

Patients in the MarketScan® Commercial Database with at least one medical
or pharmacy claim for mepolizumab between November 1, 2015 and March 31, 2017

N=847

≥12 months of continuous enrollment and pharmacy benefits before the index date 
N=668

≥12 months of continuous enrollment and pharmacy benefits
including and following the index date 

N=518

≥12 years of age at index date and diagnosis of asthma during the baseline period 
N=510

≥2 doses of mepolizumab in the first 180 days of the follow-up period
and no evidence of mepolizumab use during the baseline period

N=479

No evidence of omalizumab, reslizumab, benralizumab,
or dupilumab use during baseline and follow-up periods

N=346

≥2 exacerbations at baseline and
≥10 injections of mepolizumab

(Clinical trial-like subcohort)
N=141

Figure 1 Patient inclusion.
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reduction of 81.3% was also observed in the proportion

of patients who experienced exacerbations requiring hos-

pitalization (baseline: n=16/141; 11.3%; follow-up: n=3/

141; 2.1%) (P=0.002) (Figure 2). The rates of all exacer-

bations and of exacerbations requiring hospitalization

were significantly reduced by 54.4% (P<0.001) from

3.97 to 1.81 events/patient/year and by 86.7%

(P=0.003) from 0.15 to 0.02 events/patient/year, respec-

tively, in the follow-up period compared with the baseline

period (Figure 2). When comparing exacerbations by

calendar month, the number of exacerbations per month

was consistent across both the baseline and follow-up

periods, although there was a slight increase from

December to January and in September during the base-

line period (Supplementary Figure 1).

Asthma Exacerbation-Related Costs
Mean total costs (as previously noted, excludingmepolizumab

acquisition and administrative costs) per person were signifi-

cantly lower in the follow-up period compared with the base-

line period (P<0.001), and for all other components included in

total costs (P<0.05 and P<0.001; Figure 3).

Administrations of Mepolizumab
The number of mepolizumab administrations during the

follow-up period (including index administration) was

10.3 per year. Approximately one-third (35.8%) of patients

received fewer than 10 administrations of mepolizumab

per year, and 41.0% of patients had ≥12 or more adminis-

trations of mepolizumab in the follow-up period

(Figure 4).

Use of Asthma Medications
In general, there was a trend toward decreased proportions

of patients using asthma medications during the follow-up

period when compared with the baseline period (Figure 5).

A significantly smaller proportion of patients used SABAs

(P=0.011), SAMAs (P=0.002), and LTRAs (P=0.005) dur-

ing follow-up as compared with during baseline. In addi-

tion, there were significant decreases in the proportion of

patients requiring the use of OCS or chronic OCS during

the follow-up period (P<0.001; Figure 5). The proportion

of patients receiving high-dose ICS during the follow-up

period was 16% lower than that during the baseline period

(Figure 6).

Discussion
In this study we assessed the impact of mepolizumab

treatment on exacerbations and health-care costs in

patients with severe asthma. We found that mepolizumab

treatment led to a significant reduction in the annual rate of

exacerbations and all asthma exacerbation-related cost

(excluding mepolizumab acquisition and administrative

cost) compared with those during the baseline period.

This study represents the first examination of the impact

of mepolizumab using an insurance claims database in this

context. These results demonstrate the effectiveness of

mepolizumab in a real-world setting.

We found that both the proportion of patients experiencing

an exacerbation and the rate of exacerbations were signifi-

cantly reduced following mepolizumab treatment, compared

Table 1 Demographic Characteristics and Baseline Comorbidities

N=346

Age, years, mean (SD) 49.3 (12.0)

Gender, n (%)

Female 213 (61.6)

Geographic region, n (%)

South 141 (40.8)

Northeast 79 (22.8)

North Central 74 (21.4)

West 51 (14.7)

Unknown 1 (0.3)

Insurance plan type, n (%)

EPO/PPO 202 (58.4)

CDHP/HDHP 67 (19.4)

HMO 39 (11.3)

POS/POS with capitation 21 (6.1)

Comprehensive/indemnity 11 (3.2)

Unknown 6 (1.7)

Deyo-Charlson index, mean (SD) 1.4 (0.9)

Comorbid conditions, n (%)

Allergic rhinitis 230 (66.5)

Sinusitis 202 (58.4)

Acute 116 (33.5)

Chronic 148 (42.8)

Respiratory infections 155 (44.8)

Gastroesophageal reflux disease 122 (35.3)

Hypertension 119 (34.4)

Chronic obstructive pulmonary disease 101 (29.2)

Nasal polyps 75 (21.7)

Diabetes 44 (12.7)

Eosinophilic granulomatosis with polyangiitis 13 (3.8)

Note: Data shown are for the full cohort.

Abbreviations: CDHP, consumer-directed health plan; EPO, exclusive provider

organization; HDHP, high-deductible health plan; HMO, health maintenance organi-

zation; POS, point-of-service; PPO, preferred provider organization; SD, standard

deviation.
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with the baseline period. These results are consistentwith those

from the earlier, smaller pilot studywe conducted, inwhich the

rate of exacerbations was significantly reduced by 27.9%

(Supplementary Figure 2). The rate of exacerbations requiring

hospitalization in the pilot study was also reduced, although

this reduction was not statistically significant (Supplementary

Figure 2); the number of patients with exacerbations requiring

hospitalization in the pilot study was too small to be suffi-

ciently powered to evaluate changes in this outcome. Our data

also indicated that the number of exacerbations per calendar

month was fairly constant throughout the baseline and follow-

up periods, and that mepolizumab reduced the number of

exacerbations across all months and seasons, consistent with

data on other biologics.15,16 Recently, several smaller studies

based on real-world data have also shown that mepolizumab is

associated with a reduction in exacerbations.17,18 Taken

together with our findings, this highlights the beneficial effect

of mepolizumab on exacerbation frequency irrespective of

seasonality.

Our data also support the efficacy of mepolizumab

demonstrated in clinical trials (of the licensed dose,

100 mg subcutaneously), where significant reductions of

53–58% in the rate of all exacerbations versus placebo and

69% in the rate of exacerbations requiring hospitalization

versus placebo were observed.13,14 Importantly, physician

prescribing of mepolizumab that is reflected in our real-

world data may not mimic trial inclusion criteria, and

patients rarely have near-complete adherence to therapy.

It should also be noted that the patient profile for inclusion

in the aforementioned clinical studies (specifically exacer-

bation history), differed from that in this real-world study.

Thus, the rate of exacerbations shown for the full cohort in

this study (38.4%) is, as expected, lower than those found

in the clinical trials.

To better compare these real-world data on exacerbation

reduction with data from the previous mepolizumab clinical

trials, we identified a clinical trial-like subcohort of patients

who had ≥2 exacerbations at baseline and ≥10 injections of

2.68
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months before first mepolizumab treatment; follow-up period defined as the 12 months following first mepolizumab treatment. bCohort with ≥2 exacerbations at baseline

and ≥10 injections of mepolizumab. Outpatient visits with a HCPCS code indicating mepolizumab administration were excluded from the exacerbation definition, to prevent
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mepolizumab during the follow-up period. All patients in

this subcohort experienced exacerbations during the base-

line period, versus 84.4% in the full cohort. Patients in the

clinical trial-like subcohort experienced a greater reduction

in exacerbations than those patients in the full cohort. The

difference in exacerbation rate reduction between the

0
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Figure 3 Mean costs related to asthma exacerbations per patient during the 12-month baseline and 12-month follow-up periodsa. Data shown are for the full cohort; costs

exclude mepolizumab acquisition and administration costs. aBaseline period defined as the 12 months before first mepolizumab treatment; follow-up period defined as the

12 months following first mepolizumab treatment. bP<0.05. cP<0.001.
Abbreviations: ED, emergency department; OP, outpatient; USD, US dollars.
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clinical trial-like cohort and the full cohort may be

explained by the fact that 15.6% (n=54/346) of patients in

the full cohort appeared to have no exacerbations during the

baseline period (and therefore a reduction would not be

expected in these patients). In addition, 34% of patients in

the full cohort had <10 administrations of mepolizumab in

the 12-month follow-up period. It is likely that not all

patients receive an injection every month, as per label,10

in real-world clinical practice owing to several reasons, one

of which could be missed appointments. Recently, a new

liquid formulation of mepolizumab has been approved that

allows administration at home via an autoinjector or pre-

filled syringe by a patient or caregiver.10 It is possible that

the use of these devices may positively impact on patient

adherence to mepolizumab treatment. Nonetheless, our

results highlight that mepolizumab is associated with

a clinically meaningful reduction in annual exacerbation

rate outside the controlled environment of a clinical trial.

The secondary objective of this study was to assess

asthma exacerbation-related costs, and we found that both

total and individual component costs were significantly

reduced following mepolizumab treatment, compared with

the baseline period. Reductions in exacerbation-related

costs were also seen in the pilot study, but were only

statistically significant for outpatient office visits and out-

patient prescriptions (Supplementary Figure 3), potentially

as a result of the low patient numbers. Our results therefore

provide evidence that mepolizumab not only helps to reduce

symptoms, but may also result in a reduction in health-care

resource use and costs for treating asthma exacerbations. Of

note, other asthma medications were reduced during the

mepolizumab treatment period, suggesting that improved

asthma control can have a positive impact on the need for

additional controller medications.

Although not a formal objective of this study, we observed

reductions in chronic OCS use with mepolizumab treatment,

a finding that is consistent with results from the previous

clinical trials of mepolizumab,12,19,20 as well as other recent

analyses of real-world data on mepolizumab treatment.17,18

A recent longitudinal database study showed that increasing

the number of OCS prescriptions is associated with increased

odds of experiencing an adverse event. Thus, a reduction in the
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use of OCS may improve outcomes in patients with asthma.21

Another longitudinal database study showed that increasing

exposure (measured in terms of low, medium, and high doses

of SCS) in patients with severe asthma was also significantly

associated with a higher risk of experiencing any SCS-related

complication.22 Our results and those from clinical studies

show that mepolizumab reduces the need for OCS treatment,

and therefore may also improve patient health outcomes by

reducing the dependence on OCS.

This study has some limitations. The MarketScan®

Commercial Claims Database relies on administrative claims

data for clinical detail. As such, the data collected are subject

to coding limitations and data entry errors, which could

potentially lead to the underestimation of treatment effects.

However, provider reimbursement requires the submission

of accurate data on medical claims, and it is expected that

such errors are likely to be rare and non-differential when

they occur. In addition, the source population included
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individuals in the USA with private commercial insurance

only, and therefore the data are not generalizable to those

patients with asthma with other types of insurance (or no

insurance) in the USA, or to patients with asthma in other

countries. The study design also assumed there was no dis-

ease progression and therefore that exacerbation rates would

remain stable irrespective of treatment. In addition, the cri-

teria defining asthma exacerbations were linked to the asthma

diagnosis code and it is possible that asthma exacerbations

occurring during the study period may have been underesti-

mated, for example, if the asthma diagnosis code was miss-

ing. It should also be noted that medications of interest

administered in the inpatient setting could also not be identi-

fied; therefore, the total number of patients who received

a medication of interest may have been underestimated in

the subset of patients with an inpatient admission during the

study period. Finally, time-varying covariates that may be

important risk factors for exacerbations were not accounted

for during the 12-month follow-up period, since comorbid

conditions were measured during the 12-month baseline

period only. Despite these limitations, this study provides

important insights into the impact of mepolizumab in real-

world clinical practice.

Conclusions
The results of this study indicate that mepolizumab is

associated with reductions in asthma exacerbations, asso-

ciated costs, and the use of asthma medications. These

real-world data show that mepolizumab is effective in

patients with severe asthma, confirming findings from

previous clinical trials. These findings provide valuable

information for health-care professionals and payers on

the impact of mepolizumab treatment in the real-world

setting.
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