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ABSTRACT

Objectives: Mepolizumab treatment provides clinical benefits for patients with severe
eosinophilic asthma in randomized controlled trials. However, real-world data for patients
in Finland are lacking.

Methods: This retrospective, non-interventional, chart review study included patients with
severe eosinophilic asthma >18years of age initiating mepolizumab between January 1,
2016 and January 31, 2019 at three investigational sites in Finland. Patient characteristics
during the 12 months prior to mepolizumab initiation (baseline) were recorded and primary
and secondary endpoints included changes from baseline in disease outcomes during
follow-up (up to 24 months following mepolizumab initiation). Exploratory endpoints included
association between patient characteristics and exacerbation frequency/annual cumulative
oral corticosteroid (OCS) dose.

Results: Overall, 51 patients were included (mean 17.8 months follow-up). At baseline, patients
had a mean (standard deviation) blood eosinophil count of 550 (410) cells/uL; impaired lung
function and health-related quality of life; poor symptom control; frequent exacerbations
(2.78/year); and 90% were using OCS (mean: 9.80 mg/day). At the last follow-up visit,
reductions from baseline in blood eosinophil count (84%) and fractional exhaled nitric oxide
(26%) were observed, as were improvements in Asthma Quality of Life Questionnaire score
(36%) and Asthma Control Test score (34%). Reductions in the mean number of annual
exacerbations (82%) and mean daily OCS dose (39%) were also seen; reductions were
observed even after adjustment for several patient baseline characteristics.

Conclusions: Results are consistent with previous randomized clinical trials, indicating that
Finnish patients experience clinically relevant improvements when treated with mepolizumab
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in real-world clinical practice.

Introduction

Patients with severe eosinophilic asthma, characterized
by elevated eosinophil counts in the blood and air-
ways (1), typically have poorly controlled disease and
often have associated comorbidities such as chronic
rhinosinusitis with nasal polyps (2-4). Consequently,
these patients experience recurrent exacerbations and
lung function decline, and have a reduced health-related
quality of life (HRQoL), despite using one or more
maintenance medications (1,3,5-7). Standard of care
therapies for severe asthma include high-dose inhaled
corticosteroids (ICS) with long-acting bronchodilators

and other add-on therapies (3). Short courses of oral
corticosteroids (OCS) and/or maintenance OCS may
also be used in patients with frequent exacerbations
and poor asthma control (3). However, chronic use
of corticosteroids, particularly OCS, is associated with
a variety of side effects limiting their therapeutic use-
fulness (8,9). Moreover, despite these treatments,
approximately 30% of patients are estimated to have
uncontrolled asthma (10,11). The development of tar-
geted biological anti-interleukin (IL)-5 therapies has
started to change the landscape of severe asthma treat-
ment and these therapies are now available and
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routinely recommended for patients with severe eosin-
ophilic asthma (3).

The humanized monoclonal antibody mepolizumab
binds to and inactivates IL-5, which is essential for
the proliferation, activation and survival of eosinophils
(12,13). Mepolizumab is approved for the treatment
of severe eosinophilic asthma and eosinophilic gran-
ulomatosis with polyangiitis in multiple regions world-
wide and for hypereosinophilic syndrome in the US
(14-16). Randomized controlled trials (RCTs) in
patients with severe eosinophilic asthma have demon-
strated that mepolizumab treatment reduces blood
and sputum eosinophil counts, exacerbation rates,
asthma symptoms and OCS dependence, and improves
lung function and HRQoL compared with placebo,
with a similar safety profile (1,17-19). Moreover,
mepolizumab treatment benefits have been demon-
strated to be durable over 3years of treatment, with
a favorable long-term safety profile shown over this
period compared with placebo (20-22).

Although RCTs can evaluate the efficacy and safety
of a therapy with high internal validity, data from
these trials do not necessarily reflect real-world
patient populations (23-25). Patients receiving new
therapies in clinical practice can have more severe
disease than those included in RCTs; they may also
have comorbidities that exclude them from RCT eli-
gibility, which could affect treatment options and
outcomes (26,27). Therefore, it is important to vali-
date and complement the results of RCTs with
real-world data, which can provide valuable informa-
tion for clinical decision making (23). Although
real-world data on mepolizumab are available from
several countries (28-34), data are currently limited
in Finland (35), where approximately 6% of patients
with adult-onset asthma fulfill the European
Respiratory Society/American Thoracic Society criteria
(1) for severe uncontrolled asthma (11).

The objective of this study was to determine treat-
ment outcomes following mepolizumab therapy in
real-world clinical practice in Finland, to determine
if results are consistent with those reported in clini-
cal trials.

Methods
Study design and patients

This was a multicenter, retrospective, non-interventional,
chart review study (GSK study HO-19-20034) of
real-world data from patients initiating mepolizumab.
The study utilized electronic health records from three
investigational sites in Finland (University Hospitals

of Turku, Tampere and Helsinki). Mepolizumab ini-
tiation was defined as the date of first mepolizumab
injection. The baseline period was defined as the
12 months preceding mepolizumab initiation; the
follow-up period was defined as the period from
mepolizumab initiation until the last visit during
mepolizumab therapy (up to 24 months following
mepolizumab initiation) or until mepolizumab dis-
continuation, whichever came first. Included data were
from patients >18years of age with a diagnosis of
asthma (International Classification of Diseases-10th
edition [ICD-10] code J45.xx) who initiated
mepolizumab treatment between January 1, 2016 and
January 31, 2019 and received at least one dose. At
least 6 months of mepolizumab use was required for
the specific analysis. Data from patients enrolled in
a clinical trial were excluded. Data were collected
from medical records using pre-established standard-
ized case report forms, completed by healthcare pro-
fessionals in participating clinics or members of the
research group.

This study was conducted in accordance with the
Declaration of Helsinki, Good Pharmacoepidemiology
Practices, the Data Protection Directive, and all addi-
tional local requirements. Each participating University
Hospital granted permission to use medical chart data.
Ethics committee review was not required, in accor-
dance with the Finnish Medicines Agency regulations
for retrospective non-interventional registry studies.

Endpoints and assessments

The demographics and clinical characteristics of
patients recorded during the baseline period included
age, sex, body mass index (BMI), comorbidities,
smoking status, prior biologic use, blood eosinophil
count, fractional exhaled nitric oxide (FeNO), forced
expiratory volume in 1second (FEV,), Asthma
Quality of Life Questionnaire (AQLQ) score, Asthma
Control Test (ACT) score, exacerbation history and
controller medication use (OCS, ICS, long-acting
B,-agonists [LABAs]; long-acting muscarinic receptor
antagonists [LAMAs]; leukotriene receptor antago-
nists). The duration of mepolizumab treatment and
treatment persistence (persistent treatment was
defined as a<4-month gap between mepolizumab
administrations) during the follow-up period were
also assessed.

Primary endpoints included changes from baseline
in blood eosinophil count, FeNO, FEV, z-score, AQLQ
score and ACT score during the follow-up period.
The AQLQ is a tool used to measure asthma-related
quality of life, with scores ranging from 1 to 7 and



lower scores indicating poorer quality of life; the min-
imal clinically important difference (MCID) is 0.5
points between repeated measurements (36). For ACT,
scores 220 indicate well-controlled asthma and the
MCID is 3 points (37).

In patients who received mepolizumab for =6 months,
the following secondary endpoints were assessed during
baseline versus follow-up: change in exacerbation fre-
quency, mean daily prednisone-equivalent OCS dose,
annual cumulative OCS dose, the proportion of patients
who were OCS-dependent (defined as =5mg/day
prednisone-equivalent for >6 out of 12months in a
year, or 2900 mg/year), mean daily fluticasone
propionate-equivalent ICS dose and annual cumulative
fluticasone propionate-equivalent ICS dose. Asthma
exacerbations were defined as events requiring an emer-
gency department (ED) visit, inpatient admission, or
sick leave with a primary diagnosis of asthma (ICD-10:
J45.xx, J46.xx), influenza (J09.xx), pneumonia (J09.xx)
or acute bronchitis (J20.xx), or a=3-day burst of OCS
or an increase in current maintenance OCS dose.

Exploratory endpoints included the association
between patient characteristics and exacerbation fre-
quency and annual cumulative OCS dose in patients
who received mepolizumab for >6 months. In addition,
controller medication use during the follow-up period,
reasons for mepolizumab discontinuation, and subse-
quent treatment received following mepolizumab dis-
continuation were examined.

Sample size and statistical analysis

The sampled population was estimated to include
approximately half of all mepolizumab users in
Finland. Endpoints were analyzed using paired t-tests
unless otherwise specified. The association between
patient characteristics and exacerbations, and annual
cumulative OCS dose was performed using a Poisson
regression model with covariates of gender (male vs
female), BMI (kg/m?, 230 vs <30), age at diagnosis
(years, >40 vs <40), rhinosinusitis and/or nasal polyps
(yes vs no), smoking status (yes vs no) and time
period (after mepolizumab initiation vs prior).
Treatment persistence was calculated using the
Kaplan-Meier method. Statistical analyses were per-
formed using R version 3.4.0.

Results
Patient characteristics at baseline

Data from 51 patients were included. The mean (stan-
dard deviation [SD]) age at first mepolizumab
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injection was 54.8 (12.24) years, 59% of patients were
female and 45% had a BMI >30 (Table 1). The most
common comorbidities at baseline were rhinosinusitis
(73%), nasal polyps (49%), hypertension (37%) and
sleep apnea (22%). Most (63%) patients had never
smoked, with 4% (n=2) being current smokers.

As expected, baseline blood eosinophil counts
and FeNO levels were high (mean [SD] values:
550 [410] cells/uL and 58.49 [35.06] parts per billion
[ppb], respectively; Figure 1(A) and 1(B)); lung func-
tion was impaired (mean [SD] values: FEV, z-score
-2.60 [1.31]; Figure 1(C)), and HRQoL and asthma
control were poor (mean [SD] values: AQLQ score 3.85
[1.00] and ACT score 14.2 [5.45], respectively; Figure
1(D) and 2(E)). Patients experienced a mean (range)
of 2.78 (0-10) exacerbations during the 12-month base-
line period, with 78% of patients having at least one
exacerbation (Table 2). All patients were using ICS to
control their asthma, and the majority were also using
OCS (90%) and LABAs (90%) (Table 3).

Patient outcomes at follow-up

Patients were followed for a mean of 17.8 months
(range: 3.0-24.0) after mepolizumab initiation.
At 6months (range: 24-<9months) and 12 months
(29-<15months) of follow-up, data were available for
49 (96%) and 38 (86%) patients, respectively.

Table 1. Patient demographics and clinical characteristics.

Total (N=51)

Age at index date, years, mean (SD) 54.82 (12.24)

Age at diagnosis, years, mean (SD) 39.15 (18.63)

Time since diagnosis at index date, years, 16.19 (16.55)
mean (SD)

Female, n (%) 30 (59)
BMI, kg/m?, mean (SD) 30.30 (6.07)
BMI <30, n (%) 28 (55)
BMI=30, n (%) 23 (45)

Comorbidities® reported in =5% patients, n (%)
Rhinosinusitis (JO1, J31.0, J32) 37 (73)
Nasal polyps (J33) 25 (49)
Hypertension (110) 19 (37)
Sleep apnea (G47.3) 11 (22)
Allergic rhinitis (J30) 9 (18)
Bronchiectasis (J47) 7 (14)
Gastro-esophageal reflux (K21) 7 (14)
Type 2 diabetes (E11) 4 (8)
Vocal cord dysfunction (J38.5) 4 (8)
COPD (J44) 3 (6)
Osteoporosis (M80-M82) 3 (6)
Vasculitis (L95, D69.0, H35.0, M05.2) 3 (6)

Smoking status, n (%)
Former 16 (33)
Current 2 (4)
Never 31 (63)

Prior biologic use, n (%) 11 (22)

3ldentified using ICD-10 codes, listed in brackets.

BMI, body mass index; COPD, chronic obstructive pulmonary disease;
ICD-10, International Classification of Diseases-10th edition; SD, standard
deviation.
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Figure 1. (A) Blood eosinophil counts, (B) FeNO, (C) FEV,, (D) AQLQ score, and (E) ACT score during the baseline and follow-up
periods. All patients with available data were included; all follow-up values represent the last recorded value during the follow-up
period. Error bars represent SD. Z-score represents the SDs of the measured FEV, value from the reference value. p-values were
calculated using paired t-tests, including only patients with values available at both baseline and follow-up (n=47 for blood
eosinophil counts; n=28 for FeNO; n=46 for FEV,; n=7 for AQLQ score; n=40 for ACT score). ACT, asthma control test; AQLQ,
asthma quality of life questionnaire; FeNO, fractional exhaled nitric oxide; FEV,, forced expiratory volume in 1second; OCS, oral

corticosteroids; SD, standard deviation.

From baseline to the last follow-up visit, patients
demonstrated reductions in mean (SD) blood eosin-
ophil counts of 84% (550 [410] to 90 [90] cells/pL;
p<0.001) and reductions in mean (SD) FeNO of 26%
(58.49 [35.06] to 43.03 [29.08] ppb; p=0.047; Figure
1(A) and 1(B)). A small (14%) improvement in mean
(SD) FEV, z-score was also observed (-2.60 [1.31]
to —2.24 [1.36] units; p=0.003; Figure 1(C)). Patients
also demonstrated improvements in HRQoL and

asthma control with mepolizumab; mean (SD) AQLQ
scores increased by 36% (3.85 [1.00] vs 5.24 [1.23]
units; p=0.06; Figure 1(D)). The MCID of 0.5 was
reached by 57% (4/7) patients, though only
seven patients had AQLQ scores available at baseline
and during the follow-up period. Mean (SD) ACT
scores increased by 34% (14.20 [5.45] vs 18.96 [4.59]
units; p<0.001; Figure 1(E)) from baseline compared
with the last follow-up visit. At baseline and during
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Table 2. Asthma exacerbations and OCS/ICS dose during the baseline and follow-up periods.

Baseline (N=49) Follow-up (N=49) p-value?

Exacerbations®

Number of exacerbations, mean (SD) 2.78 (2.40) 0.51 (0.77) <0.001

Patients with >1 exacerbation, n (%) 38 (78) 18 (37) <0.001
OCS and ICS use

Daily OCS dose¢, mg, mean (SD) 9.80 (5.66) 5.97 (4.49) <0.001

Per patient median (1st and 3rd quartiles) reduction in annual NA 1300 (2600, 0) NA

cumulative OCS dose, mg

0CS-dependent? patients, n (%) 43 (88) 37 (76) 0.181

Daily ICS dose®, mg, mean (SD) 0.90 (0.29) 0.85 (0.34) 0.320

Per patient median (1st and 3rd quartiles) reduction in annual NA 0 (55, 0) NA

cumulative ICS dose, mg

Included patients with =6 months continuous mepolizumab treatment.

aStatistical testing was performed using paired t-tests for continuous variables (italics) and McNemar’s test for proportional data (non-italics); *during
the first follow-up year versus baseline year, <in prednisone equivalents, “defined as >5mg/day prednisone-equivalent for =6/12months or =900 mg/

year; ¢in fluticasone propionate equivalents.

ICS, inhaled corticosteroids; NA, not applicable; OCS, oral corticosteroids; SD, standard deviation.

Table 3. Maintenance medication use during the baseline and follow-up periods.

Follow-up
6 months 12 months 18 months 24 months
2 months (range (range=4 (range=9 (range=15 (range=21
2 weeks-<4 months-<9 months-<15 months-<21 months-<24
Baseline (N=51) months) (N=49) months) (N=48) months) (N=42) months) (N=35) months) (N=24)
Visit data available, n 51 33 41 33 24 15
Medication, n (%)
ICS 51 (100.0) 32 (97.0) 41 (100.0) 33 (100.0) 24 (100.0) 15 (100.0)
LABA 46 (90.2) 31 (93.9) 39 (95.1) 32 (97.0) 23 (95.8) 15 (100.0)
LAMA 24 (47.1) 16 (48.5) 20 (48.8) 17 (51.5) 13 (54.2) 3 (20.0)
LTRA 22 (43.1) 15 (45.5) 16 (39.0) 13 (39.4) 10 (41.7) 4 (26.7)
0cCs 46 (90.2) 27 (81.8) 34 (82.9) 27 (81.8) 17 (70.8) 10 (66.7)

Follow-up timepoints included periods prior to and following the timepoint, as detailed within the table.
ICS, inhaled corticosteroids; LABA, long-acting B,-agonist; LAMA, long-acting muscarinic receptor antagonist; LTRA, leukotriene receptor antagonist; OCS,

oral corticosteroids.

follow-up, 22% (10/45) and 64% (29/45) of patients
had ACT scores 219, respectively. The MCID of
3 points was reached by 70% (28/40) of those who
had ACT scores available at baseline and during the
follow-up period.

Patients who received =6 months of mepolizumab
treatment demonstrated significant reductions in
exacerbations and maintenance medication use (Table
2). The mean number of exacerbations per
patient-year decreased by 82%, from 2.78/year during
the baseline period to 0.51/year during the first year
of follow-up (p<0.001; Table 2). In addition, the
proportion of patients with >1 exacerbation was
reduced from 78% to 37% during the baseline versus
the follow-up period (p<0.001; Table 2). The pro-
portion of patients using OCS decreased from 90%
at baseline to 82% and 67% at 12 and 24 months of
mepolizumab treatment, respectively (Table 3).
Although the proportion of OCS-dependent patients
only decreased from 88% to 76% between baseline
and the first year of follow-up, there was a 39%
reduction in both the mean (SD) daily OCS dose
(9.80 [5.66] mg/day vs 5.97 [4.49] mg/day; p<0.001;
Table 2) and the mean (SD) annual cumulative OCS

dose (3579.5 [2066.1] mg vs 2179.2 [1638.4] mg;
p<0.001). Half of the patients reduced their annual
cumulative OCS dose by at least 1300 mg (Table 2).
During the baseline and follow-up periods mean
(SD) daily ICS fluticasone propionate-equivalent
doses were 0.90 (0.29) mg/day and 0.85 (0.34) mg/
day, respectively (Table 2); annual cumulative doses
were 329.1 (107.4) mg and 310.2 (125.6) mg, respec-
tively. A majority of the patients (>50%) did not
reduce their annual cumulative ICS dose, and 25%
of patients reduced it by 255 mg.

Association between patient characteristics and
exacerbation frequency and OCS dose

The frequency of exacerbations was lower during
mepolizumab treatment compared with the baseline
period (incidence rate ratio [IRR]: 0.19; 97.5% con-
fidence interval [CI]: 0.12, 0.29), as was the annual
cumulative OCS dose (IRR [97.5% CI]: 0.62 [0.61,
0.62]; Figure 2(A) and 2(B)). Higher BMI was asso-
ciated with more frequent on-treatment exacerbations,
while being a current or former smoker was associated
with fewer exacerbations (Figure 2(A)). Male sex,
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A
Exacerbations less frequent Exacerbations more frequent

Exacerbations IRR[97.5% CI] P value
Male [ — 0.93[0.66, 1.29] 0.6677
(ref: female)
BMI ——m»—  1.40[1.01,1.95] 0.0432
(ref: <30 kg/m?)
Age at diagnosis ——— 1.23[0.88, 1.73] 0.2309
(ref: <41 years of age)
Rhinosinusitis or NP a1 0.89[0.60, 1.36] 0.5744
(ref: no)
Smoker [current or former] _ 0.68[0.46, 0.96] 0.0344
(ref: no)
Time period I = i 0.19[0.12,0.29] <0.001
(ref: baseline period)
0.063 0.125 0.250 0.500 1.000 2.000 4.000

B IRR (95% Cl)

Lower OCS dose Higher OCS dose

Annual cummulative OCS dose IRR[97.5% CI] P value
Male = 1.21[1.20, 1.22] <0.001
(ref: female)
BMI b 1.10[1.09, 1.11] <0.001
(ref: <30 kg/m?)
Age at diagnosis = 0.96 [0.95, 0.97] <0.001
(ref: <41 years of age)
Rhinosinusitis or NP b 1.18[1.17,1.19] <0.001
(ref: no)
Smoker [current or former] ] 1.34[1.33, 1.35] <0.001
(ref: no)
Time period kA 0.62[0.61,0.62] <0.001
(ref: baseline period)

T
0.50

T
1.00 2.00

IRR (95% Cl)

Figure 2. (A) Exacerbation frequency and (B) cumulative OCS dose during the study follow-up versus baseline periods, adjusting
for baseline patient characteristics. These analyses included only patients with =6 months follow-up data. Arrows denote whether
patients reported more/fewer exacerbations and higher/lower annual cumulative OCS doses during the follow-up period com-
pared with the baseline period, when adjusting for each of the baseline patient characteristics listed. BMI, body mass index; Cl,
confidence interval; IRR, incidence rate ratio; NP, nasal polyps; OCS, oral corticosteroids.

higher BMI, comorbid rhinosinusitis and/or nasal pol-
yps, and being a current or former smoker were asso-
ciated with higher on-treatment annual cumulative
OCS dose (Figure 2(B)).

Treatment discontinuation

Overall, mepolizumab was well tolerated; a total of
nine (18%) patients ended follow-up due to treatment
discontinuation, of whom three (6%) had a suspected

adverse event, two (4%) did not respond sufficiently
to treatment, and four (8%) discontinued due to
other reasons. Of the patients who discontinued
mepolizumab, one started replacement therapy with
reslizumab.

Discussion

Data from RCTs have shown clinically relevant
treatment benefits with mepolizumab in patients



with severe eosinophilic asthma (17-19,38);
real-world studies are needed to confirm that these
findings are transferrable to the broader patient
population, outside of a clinical trial setting (23).
The objective of this study was to determine treat-
ment outcomes following mepolizumab therapy in
real-world clinical practice in Finland, and to look
at consistency of the data with those reported in
clinical trials to date.

The patient population included in this Finnish
study displayed a broader range of demographic and
clinical characteristics than those included in the
mepolizumab RCTs, highlighting the unmet need for
treatments to reduce asthma burden in a real-world
setting. For example, a total of 25 patients included
in this study would have been excluded from the
Phase III MENSA RCT of mepolizumab in severe
eosinophilic asthma (18), on the basis of their base-
line comorbidities. At baseline, the majority of
patients had severe uncontrolled disease, as evidenced
by three-quarters of patients experiencing at least one
asthma exacerbation per year despite 90% of patients
using OCS. Patients typically had multiple comorbid-
ities, two of the most common being rhinosinusitis
and nasal polyps. This is consistent with previous
studies that have demonstrated an association between
severe eosinophilic asthma and chronic rhinosinusitis
with nasal polyps (CRSWNP) (2,39), where patients
frequently demonstrate evidence of eosinophilic
inflammation (4,40). Indeed, therapies targeting the
cytokines that drive eosinophilic inflammation have
been approved or are being investigated for use in
patients with several different eosinophilic diseases.
For example, among the eosinophil-targeted biologics
currently approved for the treatment of severe asthma
or severe eosinophilic asthma (14,15,41-44),
omalizumab (anti-immunoglobulin E) and dupilumab
(anti-IL-4/IL-13) have also been approved for the
treatment of CRSwNP (41,42). Benralizumab
(anti-IL-5 alpha receptor) and mepolizumab are both
currently under investigation for use in patients with
CRSwWNP (45,46), eosinophilic chronic obstructive
pulmonary disease (47,48) and eosinophilic esopha-
gitis (49,50). In addition, mepolizumab is being
explored in patients with eosinophilic pneumonia
(51) and eosinophilic otitis media (52). Almost half
of the patients in this study were obese. Additionally,
as is characteristic of severe eosinophilic asthma with
a history of frequent exacerbations, patients included
in this study had impaired lung function and HRQoL
at baseline (6,7). In contrast with mepolizumab RCTs,
the current study did not exclude patients based on
criteria such as the presence of bronchiectasis and
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patients were included regardless of smoking history
(1,17-19).

In the real-world setting, Finnish patients with
severe eosinophilic asthma experienced reductions in
blood eosinophil counts and improvements in several
clinically important outcomes following mepolizumab
treatment, consistent with the demonstrated clinical
benefit of mepolizumab in previous RCTs and
open-label studies (1,17-22). Patients receiving
mepolizumab for >6 months demonstrated an 82%
reduction in annual exacerbation rate compared with
the year prior to treatment initiation. This was cou-
pled with an approximate halving in the proportion
of patients with >1 annual exacerbation and an
approximately 40% decrease in daily OCS use, with
similar reductions in the annual cumulative OCS dose
and proportion of patients who were OCS dependent.
This is consistent with the results of the SIRIUS RCT,
which demonstrated an OCS-sparing effect of
mepolizumab in patients with at least a 6-month his-
tory of systemic corticosteroid therapy at a dose of
>5mg/day (1). Results are also in accordance with
current treatment goals for asthma management,
which include improving symptom control, reducing
the risk of future exacerbations and minimizing OCS
use (due to the side effects associated with chronic
use) (3,8,9). Similarly, blood eosinophil counts were
reduced from baseline by 84% at the last follow-up
visit and mepolizumab treatment was associated with
improvements in HRQoL and asthma control.
Although not statistically significant, small improve-
ments in lung function were also seen.

In this study, obesity was associated with higher
numbers of on-treatment exacerbations, in line with
previously reported data showing that obesity in
patients with asthma is associated with poor asthma
control, more frequent exacerbations and higher OCS
use (39,53). In addition, lower BMI is a predictor of
patients more likely to respond to mepolizumab treat-
ment (30). Being a smoker was associated with fewer
exacerbations than not smoking in the current study;
however, it should be noted that patients who were
smokers had higher total OCS use than non-smokers,
which may account for this difference, or indeed this
finding may be a result of the small sample size in
this analysis. Likely owing to the small sample size
and the low number of exacerbations during the
follow-up period, no significant associations between
other baseline patient characteristics and on-treatment
exacerbations were observed. Importantly, significant
reductions in exacerbations and cumulative OCS use
were demonstrated in the overall study population
during the follow-up versus baseline period, despite
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the presence of a broad number of factors that may
influence disease course. Overall, these efficacy results
suggest that mepolizumab is likely to provide clinical
benefit to Finnish patients with severe eosinophilic
asthma and a broader range of demographic and clin-
ical characteristics than those included in RCTs.

Our results are consistent with other real-world
studies, which have included patients with a variety
of clinical characteristics indicative of similar or more
severe disease compared with the current study (28-
33). For example, a real-world study conducted by
Taillé et al. included patients with ACT symptom
scores indicative of more severe disease than in the
current study (10 vs 14) as well as higher blood
eosinophil counts (721 vs 550 cells/uL) and a history
of more exacerbations (5.8 vs 2.8/year) (33). By con-
trast, Kavanagh et al. included patients with a mean
blood eosinophil count of 200 cells/uL and a baseline
exacerbation rate of 4.0/year (30). Despite
between-study differences such as these, other
real-world studies have demonstrated blood eosino-
phil count reductions from baseline of 50-90% (vs
an 84% reduction in the current study), annual exac-
erbation rate reductions of 54-87% (vs an 82% reduc-
tion in the current study) and daily OCS dose
reductions of 32-100% (vs a 39% reduction in the
current study) (28-33). Improvements in blood eosin-
ophil count, exacerbation rate and OCS dose were
also generally accompanied by improvements in lung
function, HRQoL and symptom scores (28,30-33),
though it should be noted that one study did not
find any improvement in FEV, likely due to this
endpoint being assessed in only nine out of the 25
patients enrolled in the study (31). In addition, the
results of a retrospective database study suggest that
these treatment benefits may translate into reduced
asthma-related costs, showing a 54% decrease in
asthma exacerbation-related costs with a 38% decrease
in annual exacerbation rate (54).

With regards to mepolizumab treatment persistence,
82% of patients remained on treatment during the
study period; this compares favorably with the 69%
and 87% of patients with treatment persistence in
real-world studies conducted in France (33) and Spain
(31), in addition to the 81% reported in a real-world
global study (29,31).

The current study has several limitations, which
should be considered when interpreting results. Firstly,
data were collected from patient medical records, which
meant that the availability of some data including
AQLQ scores was limited. However, this limitation also
meant that all data were manually collected and
recorded as written in patient charts, which may be

more reliable than the automated collection utilized by
many other real-world studies. Secondly, the frequency
of comorbidities was based on diagnosis codes recorded
in patient files; although respiratory comorbidities
related to asthma (e.g. rhinosinusitis and sleep apnea)
are typically coded for all patients, codes may be miss-
ing for other comorbidities such as gastroesophageal
reflux disease in a small number of cases, leading to
an underestimation of their prevalence. Thirdly, the
total number of patients included in this study was
relatively small, limiting the ability to make statistical
comparisons between groups for some of the analyses
performed. Moreover, the study was initiated at a time
when few patients had been treated with mepolizumab
for more than 12months, further limiting the size of
the sample with long-term data available. Finally, data
up to 24 months were not available for all patients due
to some of the included patients having initiated
mepolizumab treatment close to the study end date.
Nevertheless, our findings support those of previous
RCTs and real-world studies of mepolizumab in patients
with severe eosinophilic asthma.

Conclusions

Despite the availability of advanced inhaled combina-
tion asthma therapies, there remains a subpopulation
of patients with severe asthma with poor asthma con-
trol, impaired lung function and frequent exacerba-
tions, who need either recurrent courses of (or
maintenance) OCS treatment. The results of this
real-world study are consistent with previous clinical
trials, showing that mepolizumab treatment is asso-
ciated with improvements in several clinically import-
ant outcomes including asthma symptom score,
exacerbation frequency and OCS dose in a cohort of
Finnish patients with severe eosinophilic asthma.
Overall, these data support the efficacy and safety
data from RCTs, which have been consistently demon-
strated across several real-world studies in different
geographic locations.
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