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Microbiological cure

___________ Completion of treatment
for MAC-PD

Transition if MAC-negative state is
maintained for 365 days

MAC-negative state

Discontinuation of ALIS

# Treatment-emergent AEs

MAC-positive state

[Analysis initiated in MAC-positive cultures]

() :Event

MAC-positive state : Defined as a positive sputum culture for MAC. Analysis was initiated from
MAC-positive state and transitioned to MAC-negative state or death following predefined probabilities.
MAC-negative state : Defined as >3 consecutive negative sputum cultures for MAC. It was assumed
that treatment for MAC-PD was continued. Analysis was initiated from MAC-negative state and
transitioned to MAC-positive state or death following predefined probabilities.

Microbiological cure : Defined as maintaining MAC-negative state without recurrences for 365 dayszg\.
It was assumed that treatment for MAC-PD was discontinued. Analysis was initiated from microbiological
cure and transitioned to MAC-positive state or death following predefined probabilities.

Death : Transition to death was possible from MAC-positive state, MAC-negative state, or microbiological
cure.

D : Health status

Abbreviations : AE=adverse event, ALIS=amikacin liposome inhalation suspension, MAC = Mycobacterium

avium complex, MAC-PD = Mycobacterium avium complex pulmonary disease

Fig. 1 Model structure of Mycobacterium avium complex pulmonary disease
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Table 1 Key model inputs
Parameters Value (95% CI) Distribution® Source
Discount rate . Guideline f(_)r Preparing
. 2% - Cost-Effectiveness
(cost and effectiveness/year) .y
Evaluation
Treatment rules
Duration of MAC-positive state 180 davs B Griffith, et al, 2018”
for non-responders” 4 van Ingen, et al., 2018"
Duration from culture conversion 365 davs _ Griffith, et al, 2001°, 29186),
to microbiological cure® Y expert opinion in 2023”
Rate of ALIS discontinuation o 02 Q0 Beta Re-analysis of CONVERT
within 180 days 326% (263-388%) (SE.=0.03) study (NCT02344004)
Analysis population
Female 69.3% (64.3-74.1%) Beta Griffith, et al, 2018”
’ oo (SE.=0.03) ' N
Age distribution, 18-40/41-45/ 1.8%/15%/6.0%/ .
46-50/51-55/56-60/61-65/66-70/ | 8.3%/12.8%/194% / - i‘zgnal(yl\?g;)&%%XERT
71-80/>81 years 21.4%/25.3%/3.6% v
Effectiveness
Gompertz Estimated using individual

Culture conversion rate in GBT
alone group!

(scale =3.621,
shape = —0.617)

data from CONVERT study
(NCT02344004)

Culture conversion rate in GBT +
ALIS group®

Lognormal
[Log (u) =2.025,
Log (o) =1.260]

Estimated using individual
data from CONVERT study
(NCT02344004)

Recurrence rate/year from

MACnegative state in GBT | 0471 (00090932) | (188 | Griffth, et al, 2021°
alone group® o
Recurrence rate/year from Normal )
MAC-negative state in GBT + 0.140 (0.043-0.238) (SE.=0050) Griffith, et al, 2021"
ALIS group® T
Assumption
0132 (recurrence rate from
microbiological cure in
Recurrence rate/year from ?23;2%? rg;:eu?r)orio.ﬂl
microbiological cure in GBT 0441 - MAC-negative state in
alone group (Ist year)*® GBT alone group)/0.140
(recurrence rate from
MAC-negative state in
GBT + ALIS group) = 0441
Recurrence rate/year from Normal ‘
microbiological cure in GBT + 0.132 (0.016-0.247) (SE. = 0059) Griffith, et al, 2021"

ALIS group (Ist year)®

(F29<)
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(Table 1 Key model inputs ® 22 %)

Parameters Value (95% CI) Distribution® Source
Wallace, et al, 2014”, Boyle,
Recurrence rate/year from Normal et al. 2016" Min. et al
microbiological cure (2nd year | 0.165 (0.100-0.230) (SE.=0033) 2015]’3» Koh' ot al‘ 2017’1’%
or subsequent) T Leo eé al 261520) " ’
Mortality
Eight-year mortality rate for o Beta 21)
MAC-negative state 45.2% (SE.=0045) Wang, et al, 2022
Mortality ratio of MAC-positive . Lognormal 22)
state to MAC-negative state 1923 (1.235-2.941) (SE.=0.192) Im, et al, 2021
Mortality ratio of microbiological § Beta . 23)
cure to MAC-negative state 052 (028-094) (S.E.=0.052) Kim, et al, 2023
AFEs
Incidence rate/month in GBT + ALIS group®
Dysphonia (grade 1-2/grade >3) 0.075/0.025 SE :1\16)68;% 003)
Cough (grade 1-2/grade >3) 0.037/0.013 SE f&r)omﬁo 000)
777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 . ppe 6)
Dyspnea (grade 1-2/grade >3) 0.019/0.006 SE fgég;% 000) Griffith. et al, 2018
Bronchiectasis exacerbation/ Normal
COPD exacerbation 0.005/0.015 (S.E.=0.001/0.001)
Duration of AEs 180 days Gamma (SE.=18)

Utility

Utility of microbiological cure

Population norms of

Assumed the same as the
population norms of

EQ-5D-5L EQ-5D-5L
Disutility of MAC-negative -0.119 Normal 12)
state over microbiological cure | (—0.134 to —0.104) (sE.=000) | Murata etal, 2023
Disutility of MAC-positive state —0.346 Normal 12)
over MAC-negative state (~0389 to —0.304) (SE.=0022) |Murata etal, 2023
Disutility of dysphonia/cough/ —0.250/ —0.066/ Normal Vidal-Trecan, et al, 2002”,

dyspnea -0.159 (SE.=0025/0007/0016) | Shiroiwa, et al., 2021
Disutility of bronchiectasis 0330/ 0114 Normal Windegger, et al, 202_030),
exacerbation/COPD exacerbation ’ ) (SE.=0.033/0.011) | Shiroiwa, et al, 2021%
Duration for which utility values _ .

decreased due to AEs 14 days Assumption

Drug price

ALIS! 384379 yen _ Drug price standard as of

May 19, 2023

(1374)
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(FDDOTE)
Parameters Value (95% CI) Distribution® Source

Lamira” Nebuliser System Techplque fee (‘ieﬁn‘ed in the

(for 1st use)® 87,800.0 yen - medical fee point list as of
May 19, 2023

Lamira” Nebuliser Handset Techplque fee (‘ieﬁn‘ed in the

(for 2nd or subsequent uses)* 26,290.0 yen/month - medical fee point list as of
May 19, 2023

Beta Re-analysis of CONVERT
0, — 0,
Adherence to ALIS 86.2% (83.5-888%) (SE.=13) study (NCT02344004)

Clarithromycin

158.8 yen/day

Ethambutol

70.2 yen/day

Rifampicin

53.1 yen/day

Marketing share of GBT alone®

Clarithromycin +ethambutol +

Gamma distribution
(SE.=262) was
applied to the average
cost of GBT alone
(262.4 yen/day)

Drug prices were calculated
from the most commonly
prescribed form and dosage
of the drug. The average
cost of GBT was calculated
using the drug price/day
and the marketing share of
the treatment regimen

Insmed G.K. internal report

rifampicin 69.1% (market research using data
"""""""""""""""""""""""""""""""""""""""""""""""" between October 2016 and
Clarithromycin + ethambutol | wow September 2019)
Clarithromycin + rifampicin 19.0%

Adherence to GBT alone 100.0% - Assumption

Treatment cost for AEs'

Dysphonia (grade 1-2/grade >3)

0.0/0.0 yen/event

Cough (grade 1-2/grade >3) :
at event occurrence

185.7/125.8 yen/event

Gamma
(SE.=186/12.6)

Cough (grade 1-2/grade >3) : 4576/310.1 Gamma
following event occurrence yen/month (SE.=458/31.0)
8,694.5/17,975.6 Gamma
- > 4 ’
Dyspnea (grade 1-2/grade 23) yen/event (SE.=8695/1.797.6)
Bronchiectasis exacerbation/ 23,184.1/30,009.7 Gamma
COPD exacerbation yen/event (SE.=223184/3,001.0)

Opinions from physicians
who managed MAC-PD

Other medical resource consumption (hospitalization fee/outpatient fee/testing fee)

Gamma
MAC-positive state 34'738"%; S/ﬁgg fﬁ’735‘4 (SE.=34738/54.7/
v 2,1735)

. 0.0/364.7/18,296.2 Gamma
MAC-negative state yen/month (SE.= - /365/18296)
Microbiolosical cure 00/182.3/11,014.0 Gamma

g yen/month (SE.=—/182/1,1014)

Opinions from physicians
who managed MAC-PD

(BEIZ>9<)

(1375)
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(BED>O &)

a -

The cost parameters were assumed to vary according to gamma distribution ; the probability
parameters and utility values were assumed to vary according to beta distribution ; the rate
parameters calculated by the person-year method and disutility value parameters were assumed to
vary according to normal distribution ; and the ratio parameters were assumed to vary according to
lognormal distribution”. When statistical information on the variance of each parameter was not
available, a theoretical distribution was created using 10% of the base setting as the SE..

: Based on the fact that the primary endpoint of the CONVERT studye‘ was evaluated for 180 days and

that lack of treatment response by Day 180 was a predictor of treatment failure in previous research".

: Duration from culture conversion to microbiological cure was determined by referring to a schedule

of the CONVERT studyG> and was in accordance with the expert opinions published in 2023,

* We confirmed the consistency between the estimation and the Kaplan-Meier curves of the CONVERT

study”, the validity of the long-term estimation visually, and that there were no issues from a clinical
perspective.

: Recurrence rates and incidence rates were calculated using the person-years method.
* Cost of ALIS was calculated following the assumption that ALIS 590 mg is administered once daily.
: Cost of Lamira Nebuliser System for the first use and Lamira Nebuliser Handset, including

replacement parts replaced every month, for second or subsequent uses were included in the analysis.

: Drug costs of GBT alone (262.4 yen/day) were calculated by weighting the daily drug cost (as of

May 19, 2023) of the regimen recommended in the expert opinions published in 2012" by the market
share of each regimen based on the results of a market survey sponsored by Insmed G.K.

! Treatment costs for AEs and other medical resource consumption were estimated using an

accumulation method based on the frequency of medical practices obtained from a questionnaire
survey conducted in December 2020 among 55 physicians who managed MAC-PD, the medical fee
point list, the dispensing fee point list, and the national health insurance drug pricing standard as of
May 19, 2023.

Abbreviations : AE=adverse event, ALIS=amikacin liposome inhalation suspension, CI=confidence

interval, COPD=

chronic obstructive pulmonary disease, EQ-5D-5L =EuroQol 5 dimensions 5-level, GBT =

standard guideline-based therapy, MAC = Mycobacterium avium complex, MAC-PD = Mycobacterium
avium complex pulmonary disease, S.E.=standard error
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Table 2 Analysis results

Undiscounted Discounted
GBT+ALIS| GBT alone | Difference | GBT+ALIS | GBT alone | Difference

Life years 1040 | 682 | 357 872 607 | 266
QALYs 744 318 426 6.17 283 335
Costs (yen)

Drug 22518099 | 634675 | 21883424 | 19945478 | 564059 | 19,381419

Lamira Nebuliser | 652623 | 0 652623 | 586687 | 0 586687

Adverse events | 23381 | . 23381 | 20638 | 0 2063

Egizﬁgf;fSifalresource 3809391 | 4518164 | —708773 | 3268727 | 4011797 | —743070

Total | 27003494 @ 5152839 | 21850655 | 23821530 = 4575856 | 19245674
ICER (yen/QALY) - = 5120664 - = | 572105

Abbreviations : ALIS = amikacin liposome inhalation suspension, GBT =standard guideline-based therapy,
ICER =incremental cost-effectiveness ratio, QALY = quality-adjusted life year
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Fig. 3 Cost-effectiveness acceptability curves
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Abstract

Backgrounds and objective : Amikacin liposome inhalation suspension (ALIS) is a
promising novel medicine against treatment-refractory Mycobacterium avium complex
pulmonary disease (MAC-PD) as an adjunctive therapy to standard guideline-based
therapy (GBT). This research assessed the cost-effectiveness of ALIS for patients
diagnosed with treatment-refractory MAC-PD in Japan.

Methods : The prognosis of patients with treatment-refractory MAC-PD was
simulated using a Markov model over the lifetime for both the GBT + ALIS and GBT
alone groups. The cost-effectiveness analysis was performed from the public healthcare
payer’s perspective. Only direct medical costs were assessed. Quality-adjusted life
years (QALYs) gained were estimated. Future costs and effectiveness were discounted
at a rate of 2% per year. One-way, probabilistic sensitivity and scenario analyses were
tested on the incremental cost-effectiveness ratio (ICER).

Results : The difference in QALYs between the GBT + ALIS and GBT alone groups
was 3.35. The ICER was estimated at 5,752,105 yen/QALY.

Conclusion : The ICER estimated for the GBT + ALIS group compared with the
GBT alone group fell below >10 million yen/QALY, the level at which a maximum
price adjustment is applied in the cost-effectiveness evaluation system in Japan. This
suggests that ALIS as an adjunctive therapy to GBT has a slightly favorable effect
from a healthcare economics perspective.
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