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Health utilities and quality-adjusted life years for patients with amyotrophic
lateral sclerosis receiving reldesemtiv or placebo in FORTITUDE-ALS

Paulos Gebrehiweta , Lisa Menga, Stacy A. Rudnickia , Phil Saroccoa�, Jenny Weia, Andrew A. Wolffa ,
Michael Butznera , Adriano Chi�ob , Jinsy A. Andrewsc , Angela Genged , Dyfrig A. Hughese ,
Carlayne E. Jacksonf , Noah Lechtzing , Timothy M. Millerh and Jeremy M. Shefneri,j

aCytokinetics, Incorporated, South San Francisco, CA, USA; b‘Rita Levi Montalcini’ Department of Neuroscience, University of Turin, Turin,
Italy; cThe Neurological Institute of New York, Columbia University Irving Medical Center, New York, NY, USA; dClinical Research Unit,
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Washington University School of Medicine, St. Louis, MO, USA; iBarrow Neurological Institute, University of Arizona, Phoenix, AZ, USA;
jDepartment of Neurology, Creighton University, Phoenix, AZ, USA

ABSTRACT
Aims: To estimate the health utilities and quality-adjusted life years (QALYs) in patients with amyo-
trophic lateral sclerosis (ALS) receiving reldesemtiv versus placebo in FORTITUDE-ALS.
Materials and methods: We performed a post hoc analysis of clinical trial data from FORTITUDE-ALS
(NCT03160898). This Phase IIb, double-blind, randomized, dose-ranging, placebo-controlled, parallel-
group, 12-week trial evaluated reldesemtiv in patients with ALS. Health utilities from the five-level ver-
sion of the EuroQol five-dimensional questionnaire (EQ-5D-5L) were estimated using ALS Functional
Rating Scale-Revised (ALSFRS-R) scores collected during the trial. QALYs were estimated using the area
under the curve method.
Results: The full analysis set consisted of 456 patients (reldesemtiv n¼ 342, placebo n¼ 114), who
received at least one dose of the double-blind study drug, and had ALSFRS-R assessed at baseline and
at least one post-baseline assessment. The difference in EQ-5D-5L utility least-squares (LS) mean
change from baseline to week 12 for reldesemtiv versus placebo, adjusted for baseline values, was stat-
istically significant (0.03, 95% confidence interval [CI]: 0.01, 0.05; p ¼ .0008). The incremental QALY of
reldesemtiv versus placebo adjusted for baseline utility values showed a modest, but statistically signifi-
cant, difference (0.004, 95% CI: 0.001, 0.007; p ¼ .0058).
Conclusions: This post hoc analysis of FORTITUDE-ALS suggests that reldesemtiv showed a modest but
significant benefit in health utilities and QALYs compared with placebo. Future long-term studies that
include direct collection of EQ-5D-5L data will be needed to confirm our findings.

ClinicalTrials.gov identifier: NCT03160898
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Introduction

Amyotrophic lateral sclerosis (ALS) is a fatal neurodegenerative
disease that affects both upper and lower motor neurons1–4.
ALS is clinically heterogeneous with variability in site of onset,
age of onset, upper motor neuron or lower motor neuron
signs and symptoms, the rate of disease progression, and sur-
vival1,3. Typically, death occurs within three to five years from
disease onset, most often due to respiratory paralysis5.

The ALS Functional Rating Scale-Revised (ALSFRS-R) is
considered the standard for assessment of disease progres-
sion in both clinical practice and randomized clinical trials in

ALS3,6. The ALSFRS-R is a multidimensional scale that
includes 12 items covering four domains (bulbar, lower limb,
upper limb, and respiratory), with each item scored 0 (no
function) through 4 (no deficit)7.

Reldesemtiv is a fast skeletal muscle troponin activator,
which acts by increasing muscle force generation8. It is cur-
rently being investigated in a Phase III clinical trial for the
treatment of ALS.

FORTITUDE-ALS was a Phase IIb, double-blind, random-
ized, dose-ranging, placebo-controlled, parallel-group, 12-
week trial of reldesemtiv in patients with ALS8. The trial was
designed to assess the safety, tolerability, and potential

CONTACT Paulos Gebrehiwet pgebrehiwet@cytokinetics.com Health Economics and Outcomes Research, Cytokinetics, Incorporated, 350 Oyster Point
Blvd, South San Francisco, 94080 CA, USA�Phil Sarocco is currently at Biogen US, Weston, MA, USA.
� 2023 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group.
This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivatives License (http://creativecommons.org/licenses/by-nc-nd/4.0/),
which permits non-commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited, and is not altered, transformed, or built upon in any way.
The terms on which this article has been published allow the posting of the Accepted Manuscript in a repository by the author(s) or with their consent.
www.tandfonline.com/ijme

JOURNAL OF MEDICAL ECONOMICS
2023, VOL. 26, NO. 1, 488–493
https://doi.org/10.1080/13696998.2023.2192588
Article 0035-RT/2192588

http://crossmark.crossref.org/dialog/?doi=10.1080/13696998.2023.2192588&domain=pdf&date_stamp=2023-03-29
http://orcid.org/0000-0002-7692-2189
http://orcid.org/0000-0002-3499-5208
http://orcid.org/0000-0002-9094-0359
http://orcid.org/0000-0002-6015-7910
http://orcid.org/0000-0001-9579-5341
http://orcid.org/0000-0002-3474-7140
http://orcid.org/0000-0001-5587-9946
http://orcid.org/0000-0001-8247-7459
http://orcid.org/0000-0002-9368-395X
http://orcid.org/0000-0002-9088-8749
http://orcid.org/0000-0002-3424-5511
http://orcid.org/0000-0001-5067-5602
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://www.tandfonline.com


efficacy of three dose levels of reldesemtiv versus placebo.
Slow vital capacity (SVC) was the primary outcome measure
and ALSFRS-R total score was a key secondary measure.
When the three dose groups were assessed separately versus
placebo, the primary efficacy analysis of change from base-
line to week 12 in SVC was not statistically significant.
However, in post hoc analyses comparing all doses of relde-
semtiv combined versus placebo, reldesemtiv appeared to
slow the decline in the ALSFRS-R total score by 25%, with
nominal statistical significance (p ¼ .01)8. The main purpose
of the current study was to estimate the effect of reldesemtiv
on health utilities and quality-adjusted life years (QALYs)
compared with placebo during the trial period.

Materials and methods

Clinical trial overview

The FORTITUDE-ALS (ClinicalTrials.gov identifier: NCT03160898)
study design, including eligibility criteria, patient characteris-
tics, and results, has been published previously8. The trial was
conducted in accordance with the Declaration of Helsinki and
Good Clinical Practice.

Briefly, eligible patients with ALS were randomized 1:1:1:1
to receive either reldesemtiv oral tablets 150, 300, or 450mg
or placebo, dosed twice daily for 12weeks. ALSFRS-R total
score was assessed during screening, at day 1, and weeks 2,
4, 8, 12, and follow-up.

Data collection

For this analysis, data from all three reldesemtiv doses (150,
300, or 450mg, twice daily) were pooled. Analyses were con-
ducted on data from the full analysis set from FORTITUDE-
ALS, which included all patients who received at least one
dose of the double-blind study drug, had an efficacy assess-
ment at baseline, and at least one post-baseline assessment.
We also reported separate analyses of the three doses of
reldesemtiv versus placebo to determine if the results were
consistent with the pooled analysis.

Analysis

Health utilities from EQ-5D-5L were calculated for baseline
and weeks 2, 4, 8, and 12. As EQ-5D-5L was not administered
in FORTITUDE-ALS, EQ-5D-5L utility was estimated from the
ALSFRS-R using a published mapping algorithm9. The algo-
rithm uses a linear regression model with five of the 12
items of the ALSFRS-R to estimate the EQ-5D-5L utilities (EQ-
5D-5L utility ¼ 0.086203þ 0.057486 � item 6 [dressing and
hygiene]þ 0.046674 � item 7 [turning in bed and adjusting
bed clothes]þ 0.058688 � item 8 [walking]þ 0.035927 �
item 9 [climbing stairs]þ 0.021126 � item 10 [dyspnea])9,
based on a published value set for England10. Changes in
EQ-5D-5L utility index scores from baseline to each post-
baseline visit up to week 12 were analyzed using a mixed
model for repeated measures (MMRM) with the treatment,
baseline utility values, baseline riluzole use, baseline

edaravone use, pooled sites, visit, interaction of visit-by-treat-
ment, and interaction of visit-by-baseline-utility-value as
covariates11,12. Analyses were based on available data, with
no imputation for missing values. As previously reported8,
one patient (in the placebo group) died during the 12-week
treatment period; subsequent values for that patient were
set to missing and were not included in the analyses.
Subsequently, QALYs were calculated using the area under
the curve, using the baseline, week 2, 4, 8, and 12 EQ-5D-5L
utilities13,14. Where a utility value was missing, QALYs were
estimated with available data; for example, if a week 8 utility
value was missing, the QALY was estimated using linear
interpolation between weeks 4 and 12. Incremental QALY
adjusted for baseline utility values was estimated using a
multiple linear regression model14,15. We report the differ-
ence in EQ-5D-5L utility least-squares (LS) mean change from
baseline to week 12 and incremental QALY between relde-
semtiv and placebo along with the 95% confidence interval
(CI). Analyses were conducted using SAS version 9.4 or
greater (SAS Institute, Cary, NC, USA).

Results

Patient demographics and clinical characteristics

A total of 456 patients who were randomized to receive
either reldesemtiv (n¼ 342) or placebo (n¼ 114) were
included in the analyses. Patient characteristics for the two
treatment arms were well balanced between the reldesemtiv
and placebo groups (Table 1), including the baseline ALSFRS-
R total score (mean total score of 37.5 vs. 37.0, respectively).

EQ-5D-5L health utilities and QALYs

The majority of patients completed the 12-week treatment
period; the number of patients with data available for ana-
lysis at each time point is shown in Table 2. At baseline, the
mean EQ-5D-5L utilities for patients in the reldesemtiv and
placebo groups were similar (0.67 vs. 0.64, respectively)
(Table 2). The mean health utilities in both groups declined
during the trial, but the decrement was smaller in the relde-
semtiv group compared with placebo (Table 2). By the end
of the trial, the decrement in EQ-5D-5L utility score was

Table 1. Baseline characteristics of patients with ALS in FORTITUDE-ALS.
Characteristic Reldesemtiv

(n¼ 342)
Placebo
(n¼ 114)

Age, years, mean (SD) 58.3 (10.8) 59.7 (10.6)
Male, n (%) 209 (61.1) 67 (58.8)
White, n (%) 316 (92.4) 106 (93.0)
BMI, kg/m2, mean (SD) 26.7 (4.7) 26.1 (4.4)
ALSFRS-R total score, mean (SD) 37.5 (5.5) 37.0 (5.6)
SVC, % predicted, mean (SD) 84.6 (15.5) 84.9 (14.8)
Time since diagnosis, months, mean (SD) 8.5 (6.0) 8.8 (6.4)
Time since 1st symptom, months, mean (SD) 23.0 (20.9) 22.2 (12.4)
ALS site of onset: bulbar, n (%) 65 (19.0) 22 (19.3)
On riluzole alone, n (%) 194 (56.7) 63 (55.3)
On edaravone alone, n (%) 14 (4.1) 5 (4.4)
On riluzole plus edaravone, n (%) 70 (20.5) 24 (21.1)

Abbreviations. ALS, amyotrophic lateral sclerosis; ALSFRS-R, ALS Functional
Rating Scale-Revised; BMI, body mass index; SD, standard deviation; SVC, slow
vital capacity.
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smaller in the reldesemtiv group compared with the placebo
group (–0.06 vs. �0.09, respectively) after baseline adjust-
ment. The difference in EQ-5D-5L utility LS mean change
from baseline to week 12 for reldesemtiv versus placebo,
adjusted for baseline values, was statistically significant (0.03,
95% CI: 0.01, 0.05; p ¼ .0008) (Table 3). For each dose of
reldesemtiv versus placebo, trends were consistent with those
of the pooled analysis (Tables 4, 5, and 6).

The QALYs for reldesemtiv and placebo were 0.1639 and
0.1513, respectively (Table 2). The incremental QALY of relde-
semtiv versus placebo, adjusted for baseline utility values,

showed a modest, but statistically significant, difference
(0.004, 95% CI: 0.001, 0.007; p ¼ .0058) (Table 2). The incre-
mental QALYs for each dose of reldesemtiv versus placebo
were consistent with the results of the pooled analysis
(Tables 7, 8, and 9).

Discussion

The main objective of this study was to assess the effect of
reldesemtiv on health utilities and QALYs compared with pla-
cebo during the trial period. Our results showed that at

Table 2. EQ-5D-5L utility scores and QALY for reldesemtiv and placebo in FORTITUDE-ALS.
Time point Reldesemtiv Placebo Difference between

reldesemtiv and placebo,
mean (95% CI)

p Value

N Mean (SD) Change from baseline,
mean (SD)

N Mean (SD) Change from baseline,
mean (SD)

Baseline 342 0.67 (0.177) NA 114 0.64 (0.188) NA 0.04 (–0.002, 0.074)
Week 2 339 0.66 (0.182) –0.010 (0.0527) 113 0.62 (0.187) –0.018 (0.0541) 0.04 (0.002, 0.081)
Week 4 331 0.66 (0.186) –0.016 (0.0573) 107 0.60 (0.192) –0.033 (0.0597) 0.05 (0.012, 0.093)
Week 8 314 0.64 (0.191) –0.037 (0.0649) 104 0.59 (0.201) –0.054 (0.0787) 0.05 (0.010, 0.096)
Week 12 305 0.63 (0.190) –0.050 (0.0761) 100 0.57 (0.210) –0.081 (0.0879) 0.07 (0.021, 0.110)
QALY 0.1639 (0.045) 0.1513 (0.048) 0.004 (0.001, 0.007) .0058

Abbreviations. EQ-5D-5L, EuroQol-5D-5L five-dimensional-5-level questionnaire; NA, not applicable; QALY, quality-adjusted life year; SD, standard deviation.

Table 3. Change from baseline in EQ-5D-5L at all visits.
Reldesemtiv Placebo Difference between

reldesemtiv and placebo

LS mean (SE) 95% CI LS mean (SE) 95% CI LS mean difference (SE) 95% CI p Value

Change from baseline to week:
2 –0.01 (0.004) (–0.02, �0.01) –0.02 (0.006) (–0.03, �0.01) 0.01 (0.006) (–0.00, 0.02) .1665
4 –0.02 (0.004) (–0.03, �0.01) –0.04 (0.006) (–0.05, �0.02) 0.02 (0.006) (0.00, 0.03) .0122
8 –0.04 (0.005) (–0.05, �0.03) –0.06 (0.007) (–0.07, �0.04) 0.01 (0.008) (–0.00, 0.03) .0680
12 –0.06 (0.005) (–0.07, �0.05) –0.09 (0.008) (–0.10, �0.07) 0.03 (0.009) (0.01, 0.05) .0008

Note: Based on a MMRM with the treatment, baseline utility values, baseline riluzole use, baseline edaravone use, pooled sites, visit, interaction of visit-by-treat-
ment, and interaction of visit-by-baseline-utility-value as covariates.
Abbreviations. CI, confidence interval; EQ-5D-5L, EuroQol-5D-5L five-dimensional-5-level questionnaire; LS, least-squares; MMRM, mixed model for repeated meas-
ures; SE, standard error.

Table 4. Change from baseline in EQ-5D-5L at all visits for reldesemtiv 150mg BID and placebo in FORTITUDE-ALS.
Reldesemtiv 150mg BID Placebo Difference between reldesemtiv and placebo

LS mean (SE) 95% CI LS mean (SE) 95% CI LS mean difference (SE) 95% CI p Value

Change from baseline to week:
2 –0.01 (0.006) (–0.02, �0.00) –0.02 (0.006) (–0.03, �0.01) 0.01 (0.007) (–0.00, 0.02) .2009
4 –0.02 (0.006) (–0.03, �0.01) –0.04 (0.006) (–0.05, �0.02) 0.02 (0.008) (0.00, 0.03) .0241
8 –0.04 (0.007) (–0.05, �0.02) –0.06 (0.007) (–0.07, �0.04) 0.02 (0.009) (0.00, 0.04) .0322
12 –0.05 (0.008) (–0.07, �0.03) –0.09 (0.008) (–0.10, �0.07) 0.04 (0.011) (0.01, 0.06) .0013

Note: Based on a MMRM with the treatment, baseline utility values, baseline riluzole use, baseline edaravone use, pooled sites, visit, interaction of visit-by-treat-
ment, and interaction of visit-by-baseline-utility-value as covariates.
Abbreviations. CI, confidence interval; EQ-5D-5L, EuroQol-5D-5L five-dimensional-5-level questionnaire; LS, least-squares; MMRM, mixed model for repeated meas-
ures; SE, standard error.

Table 5. Change from baseline in EQ-5D-5L at all visits for reldesemtiv 300mg BID and placebo in FORTITUDE-ALS.
Reldesemtiv 300mg BID Placebo Difference between reldesemtiv and placebo

LS mean (SE) 95% CI LS mean (SE) 95% CI LS mean difference (SE) 95% CI p Value

Change from baseline to week:
2 –0.01 (0.006) (–0.02, �0.00) –0.02 (0.006) (–0.03, �0.01) 0.01 (0.007) (–0.00, 0.02) .1418
4 –0.02 (0.006) (–0.03, �0.01) –0.04 (0.006) (–0.05, �0.02) 0.02 (0.008) (�0.00, 0.03) .0536
8 –0.05 (0.007) (–0.06, �0.04) –0.06 (0.007) (–0.07, �0.04) 0.01 (0.009) (�0.01, 0.02) .5257
12 –0.06 (0.008) (–0.07, �0.04) –0.09 (0.008) (–0.10, �0.07) 0.03 (0.011) (0.01, 0.05) .0124

Note: Based on a MMRM with the treatment, baseline utility values, baseline riluzole use, baseline edaravone use, pooled sites, visit, interaction of visit-by-treat-
ment, and interaction of visit-by-baseline-utility-value as covariates.
Abbreviations. CI, confidence interval; EQ-5D-5L, EuroQol-5D-5L five-dimensional-5-level questionnaire; LS, least-squares; MMRM, mixed model for repeated meas-
ures; SE, standard error.
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baseline the mean EQ-5D-5L utilities mapped from the
ALSFRS-R for patients in the reldesemtiv and placebo groups
were similar. While mean health utilities in both treatment
arms declined over time, the decrement was smaller in the
reldesemtiv group. Furthermore, the incremental QALY of relde-
semtiv versus placebo showed a modest but significant differ-
ence. This analysis suggests that reldesemtiv may provide
benefit in EQ-5D health utilities and QALYs compared with
placebo, although this requires further confirmatory research.

ALS is a devastating disease that can lead to a significant
decline in patients’ health-related quality of life (HRQoL) as

the disease progresses. The EQ-5D is a preferred measure of
HRQoL by the National Institute for Health and Care
Excellence (NICE) in the United Kingdom and the Institute for
Clinical and Economic Review (ICER) in the United States16,17.
There are several published studies that reported the min-
imum important difference (MID) for EQ-5D, albeit based on
the EQ-5D-3L, and difference index values18. Overall, these
previous studies found the MID for EQ-5D ranges from 0.03
to 0.52, with the wide range resulting from the use of EQ-5D
in a variety of diseases with different levels of severity18. MID
represents the smallest amount of benefit that patients

Table 6. Change from baseline in EQ-5D-5L at all visits for reldesemtiv 450mg BID and placebo in FORTITUDE-ALS.
Reldesemtiv 450mg BID Placebo Difference between reldesemtiv and placebo

LS mean (SE) 95% CI LS mean (SE) 95% CI LS mean difference (SE) 95% CI p Value

Change from baseline to week:
2 –0.02 (0.005) (–0.03, �0.01) –0.02 (0.006) (–0.03, �0.01) 0.00 (0.007) (–0.01, 0.02) .5128
4 –0.02 (0.006) (–0.03, �0.01) –0.04 (0.006) (–0.05, �0.02) 0.02 (0.008) (0.00, 0.03) .0479
8 –0.04 (0.007) (–0.05, �0.03) –0.06 (0.007) (–0.07, �0.04) 0.02 (0.009) (–0.00, 0.03) .0932
12 –0.06 (0.008) (–0.07, �0.04) –0.09 (0.008) (–0.10, �0.07) 0.03 (0.011) (0.01, 0.05) .0109

Note: Based on a MMRM with the treatment, baseline utility values, baseline riluzole use, baseline edaravone use, pooled sites, visit, interaction of visit-by-treat-
ment, and interaction of visit-by-baseline-utility-value as covariates.
Abbreviations. CI, confidence interval; EQ-5D-5L, EuroQol-5D-5L five-dimensional-5-level questionnaire; LS, least-squares; MMRM, mixed model for repeated meas-
ures; SE, standard error.

Table 7. EQ-5D-5L utility scores and QALY for reldesemtiv 150mg BID and placebo in FORTITUDE-ALS.
Time point Reldesemtiv 150mg BID Placebo Difference between

reldesemtiv and
placebo, mean (95% CI)

p Value

N Mean (SD) Change from baseline,
mean (SD)

N Mean (SD) Change from baseline,
mean (SD)

Baseline 112 0.65 (0.167) NA 114 0.64 (0.188) NA 0.02 (�0.027, 0.066)
Week 2 112 0.65 (0.171) �0.009 (0.0546) 113 0.62 (0.187) �0.018 (0.0541) 0.03 (�0.022, 0.073)
Week 4 110 0.64 (0.177) �0.014 (0.0541) 107 0.60 (0.192) �0.033 (0.0597) 0.04 (�0.013, 0.086)
Week 8 103 0.63 (0.183) �0.033 (0.0585) 104 0.59 (0.201) �0.054 (0.0787) 0.04 (�0.013, 0.092)
Week 12 104 0.61 (0.186) �0.048 (0.0721) 100 0.57 (0.210) �0.081 (0.0879) 0.05 (�0.007, 0.103)
QALY 0.1593 (0.044) 0.1513 (0.048) 0.004 (0.001, 0.008) .0187

Abbreviations. EQ-5D-5L, EuroQol-5D-5L five-dimensional-5-level questionnaire; NA, not applicable; QALY, quality-adjusted life year; SD, standard deviation.

Table 8. EQ-5D-5L utility scores and QALY for reldesemtiv 300mg BID and placebo in FORTITUDE-ALS.
Time point Reldesemtiv 300mg BID Placebo Difference between

reldesemtiv and
placebo, mean (95% CI)

p Value

N Mean (SD) Change from baseline,
mean (SD)

N Mean (SD) Change from baseline,
mean (SD)

Baseline 113 0.66 (0.180) NA 114 0.64 (0.188) NA 0.03 (�0.019, 0.077)
Week 2 111 0.66 (0.192) �0.008 (0.0547) 113 0.62 (0.187) �0.018 (0.0541) 0.04 (�0.014, 0.085)
Week 4 107 0.65 (0.197) �0.016 (0.0597) 107 0.60 (0.192) �0.033 (0.0597) 0.04 (�0.009, 0.096)
Week 8 101 0.63 (0.200) �0.044 (0.0725) 104 0.59 (0.201) �0.054 (0.0787) 0.04 (�0.017, 0.093)
Week 12 98 0.62 (0.194) �0.050 (0.0815) 100 0.57 (0.210) �0.081 (0.0879) 0.06 (�0.001, 0.113)
QALY 0.1615 (0.047) 0.1513 (0.048) 0.004 (0.000, 0.007) .0415

Abbreviations. EQ-5D-5L, EuroQol-5D-5L five-dimensional-5-level questionnaire; NA, not applicable; QALY, quality-adjusted life year; SD, standard deviation.

Table 9. EQ-5D-5L utility scores and QALY for reldesemtiv 450mg BID and placebo in FORTITUDE-ALS.
Time point Reldesemtiv 450mg BID Placebo Difference between

reldesemtiv and
placebo, mean (95% CI)

p Value

N Mean (SD) Change from baseline,
mean (SD)

N Mean (SD) Change from baseline,
mean (SD)

Baseline 117 0.69 (0.183) NA 114 0.64 (0.188) NA 0.06 (0.010, 0.106)
Week 2 116 0.68 (0.182) �0.014 (0.0489) 113 0.62 (0.187) �0.018 (0.0541) 0.06 (0.015, 0.111)
Week 4 114 0.68 (0.182) �0.017 (0.0583) 107 0.60 (0.192) �0.033 (0.0597) 0.08 (0.027, 0.126)
Week 8 110 0.67 (0.188) �0.035 (0.0631) 104 0.59 (0.201) �0.054 (0.0787) 0.08 (0.028, 0.132)
Week 12 103 0.66 (0.189) �0.051 (0.0753) 100 0.57 (0.210) �0.081 (0.0879) 0.09 (0.036, 0.147)
QALY 0.1707 (0.044) 0.1513 (0.048) 0.004 (0.001, 0.008) .0244

Abbreviations. EQ-5D-5L, EuroQol-5D-5L five-dimensional-5-level questionnaire; NA, not applicable; QALY, quality-adjusted life year; SD, standard deviation.
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consider valuable. In our analyses of clinical trial data from
FORTITUDE-ALS, we found patients with ALS who received
reldesemtiv had a greater health utility, as assessed by the
EQ-5D-5L, compared with those in the placebo group, with a
significant difference of 0.03. This incremental health benefit
of reldesemtiv falls within the reported ranges of the MID for
EQ-5D-3L using the UK scoring algorithm.

We also assessed the impact of reldesemtiv versus placebo
on QALYs in FORTITUDE-ALS. Reldesemtiv provides a modest
and statistically significant difference of 0.004 QALY over pla-
cebo, equivalent to 1.5 days in perfect health when it is
expressed in quality-adjusted life days (¼QALY � 365 days)
over the 12-week period19. Clearly, the shorter the trial
period (or time horizon within an economic model), the
smaller the QALY gain20. Unfortunately, there is very little
published information available for comparison in ALS.
Recently, ICER reported a lifetime incremental QALY of 0.04
and 0.14 for two other ALS interventions, oral edaravone,
and AMX0035, respectively21. However, our analysis of QALY
for reldesemtiv was based on data collected during 12weeks
and was not extrapolated over lifetime. Therefore, direct
comparison of those QALYs is not appropriate.

Limitations

There are several limitations in our analysis. EQ-5D-5L utility
values were estimated through mapping from the ALSFRS-R
because EQ-5D-5L was not administered in the clinical trial.
Thus, the quality of our results and conclusions may have
been affected by the robustness of the mapping algorithm
used to estimate the EQ-5D-5L utility values. The authors
stated that the mapping results of the study fell within the
reported mean squared errors ranges of other published
mapping studies and asserted it is possible to derive EQ-5D-
5L from ALSFRS-R with reasonable accuracy9. In addition,
none of the items of the ALSFRS-R are related to pain/dis-
comfort or anxiety/depression, which are included in the EQ-
5D-5L. It has been suggested that these items are usually
reported in less severe terms by patients with ALS9, but this
can only be confirmed by the inclusion of EQ-5D-5L into a
future placebo-controlled randomized trial. Another limita-
tion is that the EQ-5D-5L value set for England is not recom-
mended by NICE. However, there is an ongoing study to
generate the EQ-5D-5L value set for the UK funded by
EuroQol with advice from NICE22. Lastly, while this analysis
has estimated QALYs over 12weeks, within an economic ana-
lysis framework, the correct time horizon specification is life-
time, meaning that there is time horizon bias in the QALY
estimates.

To the best of our knowledge, this is the first time that
data from a randomized controlled trial have been applied
to the published mapping algorithm developed by Moore
et al.9 to estimate utilities from the EQ-5D-5L from the
ALSFRS-R. Our results suggest this mapping method9

(ALSFRS-R mapped to EQ-5D-5L) may be useful to show the
treatment effect in terms of health utilities in clinical trials of
ALS. The modest effect of reldesemtiv on QALYs is likely due
to the three-month short-term trial period.

A strength of our analysis is the use of data from a
randomized, placebo-controlled clinical trial, in which
ALSFRS-R data were collected prospectively. Future long-
term studies that include direct collection of EQ-5D-5L data
will be needed to confirm our findings.

Conclusions

This post hoc analysis of FORTITUDE-ALS suggests that relde-
semtiv showed a modest but significant benefit in health util-
ities and QALY compared with placebo in patients with ALS.
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