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ABSTRACT

Objectives: We aimed to assess the cost-utility of reslizumab for patients with severe
eosinophilic asthma uncontrolled with high-dose inhaled corticosteroids and long-acting B,-
agonists (ICS/LABA) in Korea.

Methods: A Markov model with limited societal perspective was used to compare the costs
and quality-adjusted life years (QALYs) of reslizumab add-on therapy with standard-of-care
(high-dose ICS/LABA), and standard-of-care alone. The model adopted a 4-week cycle with the
following six health states over a lifetime (60 years): controlled asthma, uncontrolled asthma,
moderate exacerbation, severe exacerbation, all-cause death, and asthma-related death. The
population comprised adult patients (age=>18 years) with severe eosinophilic asthma
(eosinophils>400 cells/uL) at Global Initiative for Asthma (GINA) step 4 or 5 who had
experienced at least three exacerbations in the preceding year. Model inputs were sourced
from individual patient-level data from two 52-week randomized controlled trials of reslizumab
(NCT01287039, NCT01285323). The model included discontinuation rules where patients
uncontrolled with reslizumab add-on therapy were transitioned to the standard-of-care.arm.
Costs and QALYs were annually discounted at 5%. Deterministic and probabilistie;sensitivity
analyses were performed.

Results: Reslizumab add-on therapy was associated with increased cost (W5$119,394) and
improved QALYs (5.17) compared with standard-of-care alone, resultingin“an/incremental cost-
effectiveness ratio of US$23,081 per QALY gained. Body weight, time hotizon, and discount rate
were influential factors in the model.

Conclusions: The addition of reslizumab to high-dose ICS/LABA\was cost-effective in Korean
patients with severe eosinophilic asthma uncontrolled withshigh-dose ICS/LABA, based on the
threshold of 1 gross domestic product in Korea.

Keywords: Asthma; Reslizumab; Eosinophils; Cost-effectiveness analysis.
Short title: Cost-effectiveness of reslizumab in\patients with severe eosinophilic asthma



Introduction

Severe asthma has been defined as asthma requiring Global Initiative for Asthma (GINA) step 4
or 5 treatment (e.g., high-dose inhaled corticosteroids and long-acting B2-agonists [ICS/LABA])
to maintain control, or as asthma that remains uncontrolled despite these treatments [1].
Patients with severe asthma uncontrolled with recommended therapies have significant unmet
medical needs, and are at high risk of severe exacerbation, hospitalization, and asthma-related
death [2]. In addition, because of the heterogeneous character of severe asthma, patients
present with varying clinical features and responses to asthma treatments [3, 4, 5]. Thus,
certain phenotypes must be considered when prescribing treatments [1]. GINA guidelines for
2018 recommend the following phenotype-guided add-on treatments: (1) anti-IgE therapy (i.e.,
omalizumab) for patients with severe allergic asthma with elevated IgE levels; and (2) anti-IL5
therapy (i.e., mepolizumab and reslizumab) or anti-IL5 receptor therapy (i.e., benralizumab) for
patients with severe eosinophilic asthma [1].

Eosinophils are a type of granulocytes frequently associated with chronic airway inflammation;
a key feature of asthma [6]. Patients with eosinophilic asthma show evidence of persistent
eosinophilic airway inflammation despite treatment with ICS, which is associated with'severe
asthma [7, 8]. A cross-sectional study of the Belgian severe asthma registry, which classifies
severe asthma into inflammatory phenotypes, reported that eosinophilicasthma; identified by
sputum eosinophils > 3%, was the predominant phenotype (55%) [9].

Interleukin 5 (IL-5) plays a major role in the differentiation and maturation of eosinophils; thus,
anti-IL-5 monoclonal antibodies have been developed as a possible therapy for eosinophilic
asthma [8, 10]. The results of the two 52-week, phase 3 randomized controlled trials (RCTs;
NCT01287039 and NCT01285323) of a recently approved anti-IL5 monoclonal antibody
(reslizumab), showed that the addition of reslizumab'toithesual care led to a significant
reduction in the exacerbation rate in patients with inadequately controlled moderate-to-severe
eosinophilic asthma [11].

However, there are no eosinophilic asthma-specific drugs that are currently covered by the
Korean National Health Insurance Service. Thus, it is important to assess the economic value of
using reslizumab in patients withyeosinophilic asthma uncontrolled with standard of care in
Korea.

The economic evaluation of feslizumab as an add-on therapy may provide information about
the value of the exacerbation reduction and the improvement of asthma symptoms conferred
by reslizumab. Here,,we aimed to assess the cost-utility of reslizumab for patients with severe
eosinophilic asthma uncontrolled with high-dose inhaled corticosteroids and long-acting B,-
agonists (ICS/LABA) in South Korea.

Methods

Modeled population

The patient population used in the model comprised adults (age > 18 years) with severe
eosinophilic asthma (blood eosinophils > 400 cells/pL), at GINA step 4 or 5, and who had
experienced at least three exacerbations in the preceding year.

Baseline characteristics and transition probabilities between health states in the modeled
population were obtained from individual patient-level data of two 52-week RCTs of reslizumab
(Tables 1 and 2) [11]. These two trials were registered at ClinicalTrials.gov (ClinicalTrials.gov
identifier: NCT01285323 and NCT01287039; dates of registration: January 28, 2011 and



February 1, 2011). Patients enrolled in these clinical trials were aged 12-75 years, had at least
one blood eosinophil count > 400 cells/pL during the screening period, and were from Asia,
Australia, North and South America, South Africa, or Europe [11]. We chose a subgroup of
patients who had experienced at least three exacerbations in the preceding year from the
whole patient population enrolled in these two trials based on the opinion of Korean asthma
specialists that Korean patients with severe eosinophilic asthma inadequately controlled with
ICS typically experience an average of three exacerbations per year. A study of Korean and
Japanese patients with severe asthma showed that the annual average number of
exacerbations in the placebo group with eosinophil counts of 300 or more was 3.9 [12].

Study treatment and the comparator

The treatment of interest was intravenous infusion of 3 mg/kg reslizumab once every 4 weeks,
in addition to standard of care [11].

The standard of care (i.e., the comparator) was defined as a high-dose fluticasone/LABA
combination. The mean ICS dose administered to patients enrolled in the RCTs (NCT01287039;
NCT01285323) was reported as ‘fluticasone equivalents’, and corresponded to athigh'dose’ of
ICS. In addition, most patients (= 82%) enrolled in the RCTs also received LABA. Thus; we
defined standard of care as a high-dose fluticasone/LABA combination [145 13].

Model structure

A Markov cohort state-transition model considering a limited societal'pérspective was used to
assess the cost-effectiveness of reslizumab add-on therapy. with,standard of care compared to
that of standard of care alone. This model was first developéd for submission to the National
Institute for Health and Care Excellence (NICE) [13], andithen‘adapted to the Korean context.
The following six health states reflecting the diseaserpathway were included in this model:
controlled asthma, uncontrolled asthma, moderate exacerbation, severe exacerbation, all-
cause death, and asthma-related death (Figure:1). Controlled and uncontrolled asthma were
defined according to the Asthma Control.Questionnaire (ACQ) scores in line with the European
Respiratory Society and American Thoracic Society (ERS/ATS) guidelines [3]. Patients with ACQ
scores < 1.5 were defined as having controlled asthma, whereas those with an ACQ score 2 1.5
were defined as having uncontrolled asthma [3]. The definitions of moderate and severe
exacerbation were identical to these used in two 52-week RCTs of reslizumab (NCT01287039
and NCT01285323) [#1] and.the official statement of the ERS/ATS [14]. Moderate exacerbation
was defined as an exacerbation that resulted in an unscheduled physician visit (outpatient or
emergency room visit) that was not severe enough to require use of systemic corticosteroids or
hospitalization,but'was associated with one or more of the following events: deterioration in
symptoms, deterioration in lung function, and increased rescue bronchodilator use [13]. Severe
exacerbation was defined as exacerbation requiring the use of systemic corticosteroids or
hospitalization [13].

Patients started in the uncontrolled asthma health state then transitioned between health
states according to the transition probabilities that were derived from individual patient-level
data from the two 52-week RCTs of reslizumab (NCT01287039 and NCT01285323) [11]. Each
cycle was 4 weeks, and the time horizon was a lifetime (60 years).

The results of the model are expressed as cost per quality-adjusted life-year (QALY) gained. A
half-cycle correction was applied.



Model inputs

Transition probabilities

In order to construct transition probabilities, we used the clinical data of 158 patients aged 18
years or more who were classified as GINA step 4 or 5 with at least three exacerbations in the
preceding year. These patients represented 17% of the 953 patients enrolled in two 52-week
RCTs of reslizumab (NCT01287039 and NCT01285323, Table 2) [11]. In these trials, the ACQ
score and type of exacerbation since the last visit, which were used to define health states,
were measured monthly [11]. We calculated the transition probabilities between health states
using these data. However, due to insufficient exacerbation data for robust calculations of the
probabilities of transition to each exacerbation health state, we pooled the probabilities of
transition to moderate and severe exacerbation to calculate the probability of transition to
exacerbation (both moderate and severe) [13]. Next, we calculated the probabilities of
transition to moderate or severe exacerbation by multiplying the probabilities of transijtion, to
exacerbation by the percentage of each type of exacerbation out of the total exacerbations
[13].

We assumed two discontinuation rules for the reslizumab add-on therapy group inline with
the economic evaluation report of reslizumab submitted to the NICE [13]«First, we assumed
that patients who were classified as non-responders at 16 weeks according to the algorithm
developed by Teva Pharmaceutical Industries Limited would discontinuereslizumab add-on
therapy and be transitioned to the standard of care alone group [13].'Sécond, we assumed that
patients who remained in the uncontrolled asthma, moderate exacerbation, or severe
exacerbation health state consecutively for one year.during/post-52 weeks would discontinue
reslizumab add-on therapy and be transitioned to the standard of care alone group [13].
Because of the two discontinuation rules at 16 weeks.and after 52 weeks, three transition
matrices were calculated for the reslizumab,add-ontherapy group as follows [13]: (1) transition
probabilities from 0 to 16 weeks derived from individual patient-level data measured before 16
weeks for the whole target population;«(2) transition probabilities from 16 to 52 weeks derived
from individual patient-level datameasured from 16 to 52 weeks for patients not classified as
non-responders to reslizumab (responders and patients with undetermined response status);
and (3) transition probabilities after 52 weeks derived from individual patient-level data
measured from 16 to 524wveeks for patients classified as responders to reslizumab.

Utilities

For Korean-specific relevance, utility values derived from a published study conducted in Korea
were used forcontrolled and uncontrolled asthma health states (Table 2) [15]. This study
measured utilities from the general population using an EQ-5D questionnaire and estimated
the utilities of 35 diseases, including asthma, according to severity [15].

However, because utility values for moderate and severe exacerbation health states have not
previously been derived from Korean populations, we used those derived from patients with
asthma in the United Kingdom (UK, Table 2) [16]. This study measured utilities at baseline and
4 weeks later in patients with moderate-to-severe asthma at British Thoracic Society (BTS)
steps 4 and 5 using an EQ-5D questionnaire [16]. Utilities were annually discounted at 5%.



Resource use and costs

Because the Korean health care system is different to that of patients enrolled in the two 52-
week RCTs of reslizumab (NCT01287039 and NCT01285323) in terms of accessibility, we
conducted a survey which four Korean asthma specialists were asked to estimate the utilization
of health care by Korean patients with severe eosinophilic asthma (blood eosinophils 2400
cells/uL) at GINA step 4 or 5. The mean values of resources utilized per 4 weeks by each health
state were used to calculate nursing and transportation costs in the model (e.g., length of stay
and proportion of patients hospitalized when exacerbations occurred). Next, nursing and
transportation costs were added to estimate health state-specific costs.

Health state-specific costs were largely sourced from a published study that estimated the
asthma-related costs and the acute exacerbation costs associated with asthma severity using
the Korean Health Insurance Review and Assessment Service claims database (Table 2) [17]. In
addition, to calculate the monthly costs associated with moderate and severe exacerbations,
we assumed that moderate exacerbation would last for 1 week and the next 3 weeks would
feature an uncontrolled asthma health state, while severe exacerbation would last for 2, weeks
and the next 2 weeks would feature an uncontrolled asthma health state [13, 18].

All costs in the model were adjusted to the 2018 currency value using the ConsumenPrice
Index and annually discounted at 5%. We used the exchange rate of Korean won to the US
dollar (1076.39 Korean won/US dollar) in May 2018.

Mortalities

The 2016 Korean life tables were used to estimate all-cause mortality by age and sex [19] and
were adjusted for cycle length (4 weeks). Asthma-related mortality was assumed to occur only
from severe exacerbation requiring hospitalization and was'‘obtained from a Korean
observational study (Table 2) [20]. The proportion ofipatients hospitalized among patients with
severe exacerbation was estimated from the surveyresults provided by Korean asthma
specialists.

Adverse events

In two 52-week RCTs, reslizumab,add-on therapy exhibited a similar overall safety profile
compared to the placebo [11]. Therefore, the model did not consider the impact of adverse
events related to reslizumab or standard of care.

Sensitivity analyses

Deterministic sensitivity analyses (DSA) for key parameters were performed by varying one
parameter while kéeping others constant. The uncertainty of input parameters was estimated
using 95% confidence intervals (Cls) when available, otherwise, we used +20% of the input
estimate. The following input parameters were varied: time horizon (10 years), discount rates
(0% and 7.5%), percentage of females (£20%), mean age (+20%), proportion of patients
hospitalized among patients with severe exacerbation (+20%), percentage of moderate
exacerbation (£20%), percentage of patients classified as non-responders at 16 weeks (£20%),
costs by health state (£20%), utilities by health state (95% Cls), and body weight (£20%). A
tornado diagram was used to visually assess the impact of individual model parameters.
Probabilistic sensitivity analyses (PSA) were also performed by varying multiple parameters
simultaneously in 1,000 iterations and recording outputs for incremental costs and QALYs. We



used the recommended distributions reported by Briggs et al. [21, 22]. The cost-effectiveness
plane and cost-effectiveness acceptability curve were used to present the uncertainty around
the incremental cost-effectiveness ratio (ICER) and the probability of reslizumab add-on
therapy being cost-effective than standard of care alone for different willingness to pay (WTP).
The economic evaluation was conducted using Microsoft Excel 2016 (Microsoft Corp.,
Redmond, WA, USA).

Results

Base case results

Reslizumab added to standard of care was associated with both increased cost (US$119,394)
and improved QALYs (5.17) compared with standard of care alone. This resulted in an ICER of
USS$23,081 per QALY gained (Table 3).

The health state associated with the highest costs differed by treatment groups. In the
reslizumab add-on therapy group, the controlled asthma health state resulted in the highest
costs. In contrast, in the standard of care alone group, the severe exacerbation health state
resulted in the highest costs, as patients treated with reslizumab spent more time in the
controlled asthma health state and suffered from fewer severe exacerbations. The health state
associated with the most QALYs gained differed by treatment groups. In the reslizumab add-on
therapy group, the controlled asthma health state resulted in the most QALYs gained. In
contrast, in the standard of care alone group, the uncontrolled asthma health state resulted in
the most QALYs gained.

Sensitivity analyses

DSA revealed that the results were most sensitive to body weight, time horizon, and discount
rate (Figure 2). PSA showed that the probability of the addition of reslizumab to standard of
care being cost-effective was 99% based onythe WTR,threshold of 1 gross domestic product
(GDP) per capita in Korea (USS$38,275 in 2017, Figure 3) [23, 24].

Discussion

This economic evaluation was based,on adapting a Markov model previously developed for
submission to the NICE [13].“We used Korean-specific costs and utilities to assess the economic
value of reslizumab in patients with severe eosinophilic asthma inadequately controlled with
high-dose ICS/LABA inthe Korean health care setting. The estimated ICER of $23,081 indicated
that add-on therapy of reslizumab is cost-effective in Korea when the Korean 2017 GDP per
capita was used as the WTP. As Korean patients with severe eosinophilic asthma inadequately
controlled with.high-dose ICS/LABA have limited treatment options, we expect that reslizumab
add-on therapy would be a suitable alternative for these patients.

Two cost-effectiveness analysis reports of reslizumab add-on therapy for patients with severe
eosinophilic asthma are publicly available through NICE and the Canadian Agency for Drugs and
Technologies in Health (CADTH) [13, 25]. The NICE Appraisal Committee concluded that
reslizumab may be a possible additional treatment option for adult patients with severe
eosinophilic asthma inadequately controlled despite treatment with high-dose ICS and another
drug but only if (1) blood eosinophils > 400 cells/uL, (2) the patient has experienced at least
three exacerbations in the preceding year, and (3) the company provides reslizumab with the
discount agreed on as part of the Patient Access Scheme (PAS) [26, 27]. The CADTH Canadian



Drug Expert Committee (CDEC) concluded that reslizumab can be reimbursed to adult patients
with severe eosinophilic asthma inadequately controlled with medium-to-high dose ICS and an
additional asthma controller (e.g., LABA) who have blood eosinophil levels > 400 cells/pL at the
start of the treatment, if the following criteria/conditions are met: (1) the patient has
experienced at least one clinically significant asthma exacerbation in the preceding year, has an
ACQ score > 1.5, and has shown reversibility (i.e., at least 12% and 200 mL) in pulmonary
function tests (e.g., spirometry), (2) reslizumab is not used in combination with other biological
agents for asthma treatment, (3) patients are monitored by an asthma specialist (i.e., physician
with expertise in asthma), and (4) reslizumab price reduction of 90% is applied [28]. The ICERs
reported in both the NICE and CADTH reports were £29,870 per QALY gained and $256,000 per
QALY gained for reslizumab plus standard of care compared with standard of care alone,
respectively [26, 28]. The difference between ICERs in the CADTH report and those in our study
may result from different model structures and assumptions and a more restrictive target
population (i.e., patients who experienced at least three exacerbations) in our study. The
difference between ICERs in the NICE report and those in ours may be explained by;the.body
weight used in the analysis. Because weight-based dosing (3 mg/kg) was used, body weight
was the most influential factor in terms of ICER in this study. Although the manufacturer of
reslizumab used the body weight of patients enrolled in the two 52-week'RCTs,of reslizumab
(NCT01287039 and NCT01285323), we used 60 kg as the average body weight of a Korean
adult (aged over 18 years), which is the recommended value usedo calculate the cost of
weight-based dosing drug when submitting economic evaluationsifor coverage decisions in
Korea [29]. In addition, the proportion of hospitalized patients‘among patients with severe
exacerbation and asthma-related mortality in Korea may'also berone of the factors contributing
to these differences, as previous studies [30, 31] reported that the age-sex standardized rate of
asthma hospital admissions in Korea was the second:highest among the Organisation for
Economic Co-operation and Development{OECD) countries, and that this rate was
approximately two times greater than the/OECD average [31]. The age-standardized asthma
mortality rate in Korea was also the second highest among high-income countries and was
significantly higher than that in Ganada‘or the UK [30].

To the best of our knowledge, this study is the first to present the economic value of
reslizumab in the Korean health care setting. We adapted a previously developed Markov
model that was considered to adequately reflect the clinical disease pathway of asthma [13].
Additionally, we utilized individual patient-level data from two well-designed clinical trials of
reslizumab (NCT01287039 and NCT01285323) [11] that measured asthma symptom control
using ACQ, a validated instrument for the measurement of asthma control. We were thus able
to specificallysand precisely approximate the disease pathway of patients with severe
eosinophilic'asthma.

This study, however, has several limitations. First, because of the limited availability of long-
term data on reslizumab, we assumed that the treatment effect of reslizumab would be
maintained throughout the time horizon and that patients assigned to the reslizumab arm
would persist with reslizumab throughout the time horizon until they no longer responded to
reslizumab. Second, we found no published studies of the length of stay and the proportion of
hospitalized patients among patients with severe exacerbation. Thus, we used data from the
survey of Korean asthma specialists. Notably, the variations in costs in our sensitivity analyses
did not significantly affect our conclusion. Third, the utility estimates of moderate and severe



exacerbation were sourced from patients in the UK rather than Korea because of the lack of
Korean data. Lastly, as this study focused on adult patients with severe eosinophilic asthma
(blood eosinophils = 400 cells/uL) inadequately controlled with high-dose ICS/LABA who were
classified as GINA step 4 or 5, and who experienced at least three exacerbations in the
preceding year, these results cannot be generalized to all asthmatics.

Conclusions

Our findings suggest that reslizumab add-on therapy is likely to be more cost-effective than
standard of care alone in Korean adult patients with severe eosinophilic asthma (blood
eosinophils > 400 cells/uL) inadequately controlled despite treatment with high-dose ICS/LABA
who were classified as GINA step 4 or 5, and who experienced at least three exacerbations in
the preceding year.
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Table 1. Baseline characteristics of the modeled population

Variables Model population
(n=158)
Mean age, years 49.1
Sex, %
Male 34.2
Female 65.8

Ethnicity, %

White 82.3
Asian 8.2
Black 32
Other 6.3
Mean body-mass index, kg per m? 28.3Y
Mean blood eosinophil count, cells per uL 1,074
Mean number of exacerbations in the preceding year, number per patient 4.7

1) It was calculated for 157 patients, because there was one missing value.



Table 2. Model parameters

Parameters Value Data source
(Reference No.)

Time horizon, years 60 IPD
Discount rates for costs and outcomes, % 5 -
Age at model entry, years 49.1 IPD
Mean body weight, kg 60 [29]
Percentage of female, % 65.8 IPD
Proportion of patients classified as non-responder at week 16, % 111 IPD
Proportion of patients hospitalized due to severe exacerbation, % 73.3 Expert opinion
Percentage of moderate exacerbation in the reslizumab group, % 23.7 IPD
Percentage of moderate exacerbation in the standard of care group, % 18.2 IPD
Health state-specific utilities

Controlled asthma 04956 [15]

Uncontrolled asthma 0.717 [15]

Moderate exacerbation 0570 [16]

Severe exacerbation 0.394 [16]
Health state-specific costs, US$ per month

Controlled asthma 66 [17-18], [32, 33];

Uncontrolled asthma 159 Expert opinion

Moderate exacerbation 248

Severe exacerbation 2,085
Drug costs, US$ per month

Reslizumab 985 -*

High-dose ICS/LABA 39 [34]
Administration costs; US$ per month

Reslizumab 6 [35]

High-dose/CS/LABA 10 [35]
All-cause mortality [19]
Asthma-related mortality

18-64 0.0689 [20]

65-74 0.1620 [20]

75+ 0.1089 [20]

Transition probabilities in the reslizumab group



(from baseline to 16 weeks)

Uncontrolled asthma to uncontrolled asthma 0.5833 IPD
Uncontrolled asthma to controlled asthma 0.2803 IPD
Uncontrolled asthma to moderate exacerbation 0.0323 IPD
Uncontrolled asthma to severe exacerbation 0.1040 IPD
Controlled asthma to uncontrolled asthma 0.2571 IPD
Controlled asthma to controlled asthma 0.7429 IPD
Controlled asthma to moderate exacerbation 0.0000 IPD
Controlled asthma to severe exacerbation 0.0000 IPD
Moderate exacerbation to uncontrolled asthma 0.6875 IPD
Moderate exacerbation to controlled asthma 0.1250 IPD
Moderate exacerbation to moderate exacerbation 0.0444 IPD
Moderate exacerbation to severe exacerbation 0.1431 IPD
Severe exacerbation to uncontrolled asthma 0.6875 IPD
Severe exacerbation to controlled asthma 0.1250 IPD
Severe exacerbation to moderate exacerbation 0.0444 IPD
Severe exacerbation to severe exacerbation 0.1431 IPD

Transition probabilities in the reslizumab group

(from 16 weeks to 52 weeks)

Uncontrolled asthma to uncontrolled asthma 0.7416 IPD
Uncontrolled asthma to controlled asthma 0.2135 IPD
Uncontrolled asthma to moderate exacerbation 0.0107 IPD
Uncontrolled asthma to severe exacerbation 0.0343 IPD
Controlled asthma to uncontrolled asthma 0.1111 IPD
Controlled asthma to_controlled asthma 0.8590 IPD
Controlled asthma to,moderate exacerbation 0.0071 IPD
Controlled asthma to severe exacerbation 0.0228 IPD
Moderate exacerbation to uncontrolled asthma 0.4500 IPD
Moderate exacerbation to controlled asthma 0.4500 IPD
Moderate exacerbation to moderate exacerbation 0.0237 IPD
Moderate exacerbation to severe exacerbation 0.0763 IPD
Severe exacerbation to uncontrolled asthma 0.4500 IPD
Severe exacerbation to controlled asthma 0.4500 IPD

Severe exacerbation to moderate exacerbation 0.0237 IPD



Severe exacerbation to severe exacerbation 0.0763 IPD

Transition probabilities in the reslizumab group

(Post 52 weeks)
Uncontrolled asthma to uncontrolled asthma 0.7266 IPD
Uncontrolled asthma to controlled asthma 0.2518 IPD
Uncontrolled asthma to moderate exacerbation 0.0051 IPD
Uncontrolled asthma to severe exacerbation 0.0165 IPD
Controlled asthma to uncontrolled asthma 0.1036 IPD
Controlled asthma to controlled asthma 0.8694 IPD
Controlled asthma to moderate exacerbation 0.0064 IPD
Controlled asthma to severe exacerbation 0.0206 IPD
Moderate exacerbation to uncontrolled asthma 0.4000 IPD
Moderate exacerbation to controlled asthma 0.6000 IPD
Moderate exacerbation to moderate exacerbation 0.0000 IPD
Moderate exacerbation to severe exacerbation 0.0000 IPD
Severe exacerbation to uncontrolled asthma 0.4000 IPD
Severe exacerbation to controlled asthma 0.6000 IPD
Severe exacerbation to moderate exacerbation 0.0000 IPD
Severe exacerbation to severe exacerbation 0.0000 IPD

Transition probabilities in the standard of care group

(whole period)

Uncontrolled asthma to uncontrolled asthma 0.6000 IPD
Uncontrolled asthma to controlled.asthma 0.1655 IPD
Uncontrolled asthma to moderate exacerbation 0.0427 IPD
Uncontrolled asthma to severe exacerbation 0.1919 IPD
Controlled asthma to.uncontrolled asthma 0.2441 IPD
Controlled asthma to controlled asthma 0.6054 IPD
Controlled asthma to moderate exacerbation 0.0274 IPD
Controlled'asthma to severe exacerbation 0.1231 IPD
Moderate exacerbation to uncontrolled asthma 0.5433 IPD
Moderate exacerbation to controlled asthma 0.2308 IPD
Moderate exacerbation to moderate exacerbation 0.0411 IPD
Moderate exacerbation to severe exacerbation 0.1848 IPD

Severe exacerbation to uncontrolled asthma 0.5433 IPD



Severe exacerbation to controlled asthma 0.2308 IPD
Severe exacerbation to moderate exacerbation 0.0411 IPD

Severe exacerbation to severe exacerbation 0.1848 IPD

IPD, individual patient-level data.

* Drug price of reslizumab was the average of uninsured drug prices from two Korean hospitals.

Table 3. Base case results

Total cost, US$ Total QALY ICER,
US$per
Res+SOC SOC Incremental  Res+SOC SO0C Incremental QALY
alone alone gained
23.081
Total 158,863 39469 119,394 9.57 439 517
Uncontrolled  y0 057 7790 40,217 2.66 2.06 0.60
asthma
Controlled 93,839 2,834 91,005 6.65 181 485
asthma
Moderate 1,292 867 424 0.07 0.13 -0.06
exacerbation
Severe 15,726 27,978  -12:252 0.19 0.40 -0.21

exacerbation

QALYSs, quality-adjusted life-years; Res, Reslizumab;*SOC, standard of care.
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Figure 2. Deterministic sensitivity analysis result: tornado diagram

Weight
Time horizon O
Discount rate - (costs and QALYs)
Percentage of hospitalization in severe exacerbation
Utility - controlled asthma
Cost - severe exacetbation
Percentage of moderate exacerbation - standard of care alone
Utility - uncontrolled asthma

Patient age -
Percentage of moderate exacerbation - redizumab m
Cost - controlled asthma L

Cost - uncontrolled asthma

Utility - severe exacerbation

Percentage of females

Cost - moderate exacerbation

Percentage of early non responders - reslizumab
Utility - moderate exacerbation

16,157 18,465 20,773 23,081 25389 27,697 30.005

ICER (USS per QALY): base case=US8523,081 per QALY
Upper bound mLower bound

ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life year.
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