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INTRODUCTION & OBJECTIVE B RESULTS

« Amyotrophic lateral sclerosis (ALS) is a fatal neurodegenerative
disease that carries a considerable economic burden for patients,
families, and healthcare systems, as well as high indirect costs due
to productivity losses.’

— Progression of ALS can be measured using the Milano-Torino
staging (MiToS) system.

* Progression between stages is based on functional ability, defined
by loss of autonomy involving the 4 key domains: walking/self-care,
swallowing, communicating, and breathing.?

« The value of MiToS for cost-effectiveness modeling has not been
established, and the objective of this study was to assess feasibility
of using MiToS for developing a Markov model to conduct economic
analysis in ALS.

METHODS

Overview

* A hypothetical treatment (“Product X") was compared with standard
of care for ALS.

« The model framework was based on MiToS staging and included
6 states: stage O indicates no functional domains lost, stages 1-4
indicate loss of 1 to 4 functional domains, respectively, and stage 5
is death (Figure 1).

« Time horizons of 1, 5, and 10 years and lifetime (20-year horizon)
were examined, with 3-month cycle length and half-cycle correction.

— Although people with ALS survive an average of 2—3 years from
diagnosis, a small proportion live for 210 years; hence a 20-year
horizon ensured the cost-effectiveness model would continue until
all patients reached the death state (lifetime analysis).

Figure 1. MiToS-based model structure
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Health Utilities

« EQ-5D-5L scores for MiToS-based health states (Table 1) were
previously reported by Moore et al.3

Table 1. EQ-5D-5L scores for MiToS stages

EQ-5D-5L utility, mean (95% CI)

Stage 0 0.71 (0.69-0.73)
Stage 1 0.48 (0.44-0.51)
Stage 2 0.36 (0.31-0.42)
Stage 3 0.33 (0.23-0.43)
Stage 4 0.25 (0.07-0.42)

Cl, confidence interval; EQ-5D-5L, EuroQol 5-dimension 5-level; MiToS, Milano-Torino staging

Transition Probabilities

« The 3-month transition probabilities for standard of care (Table 2)
were obtained from Thakore et al.*

Table 2. Transition probability matrix for standard of care

| Stage0 | Stage1 | Stage2 | Stage3 | Staged | Dead _

Stage 0 0.714 0.232 0.04 0.006 0.001 0.007
Stage 1 0.094 0.605 0.199 0.042 0.010 0.050
Stage 2 0.013 0.164 0.435 0.177 0.066 0.145
Stage 3 0.001 0.025 0.126 0.330 0.269 0.249
Stage 4 0 0.002 0.018 0.101 0.574 0.305
Dead 0 0 0 0 0 1

Treatment Effect

- Treatment effect for the hypothetical intervention (Product X), was
assumed to be reduced risk of progressing to the next MiToS stage.

— Four options were evaluated, with relative risk reduction (RRR) vs
standard of care of 20%, 25%, 30%, or 35%.

Patient Distribution

« We tested 3 scenarios: in Scenario 1, all patients started in Stage 0,
in Scenarios 2 and 3, the distribution was based on real-world
evidence (Table 3).

Table 3. Patient distribution scenarios
Patients starting in each MiToS stage (%)

Scenario
1 100 0 0 0 0 Assumption
2 50.59 33.28 12.69 3.03 0.84 Moore et al®
3 80.3 18.3 1.3 0.1 0 Thakore et al*

MiToS, Milano-Torino staging

Model Outcomes

« Quality-adjusted life years (QALYs) and life-years (LYs) with a
3% discount rate were reported.

For each hypothetical treatment effect, maximum gains of QALYs
and LYs were realized at the 10-year horizon in all 3 scenarios of
patient distribution.

Results for Scenario 3 (patient distribution from the PRO-ACT
database) are shown in Table 4; results for Scenarios 1 and 2
showed a similar pattern (Supplementary Tables S1 and S$2%).

— The lifetime (20-year horizon) analysis did not improve
either QALY's or LYs in any material way compared with
the 10-year horizon.

For a 10-year time horizon, incremental QALYs and LY's for the
hypothetical treatment effects are shown in Figure 2.

— With a hypothetical patient distribution with all patients starting in
stage 0, the range of incremental QALY's and LYs was 0.28-0.60
and 0.56-1.17, respectively.

— With patient distributions based on real-world evidence settings,
the range of incremental QALYs and LYs was 0.21-0.55 and
0.46—1.11, respectively.

Analysis of QALYs by MiToS stages showed the majority of gains
occur in earlier stages, especially stages 0, 1, and 2 (Table 5;
Supplementary Table S3%).

One-way sensitivity analysis for QALYs showed that model
results were most sensitive to treatment effect and discount rate
for efficacy. Most other variables had similar effects on overall
model results.

There are some evidence gaps for US costs and health utilities.

Figure 2. Incremental QALYs and LYs for hypothetical

treatment effect for Product X vs SoC for 10-year horizon
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Table 4. QALY and LY for hypothetical treatment effect for
Product X vs SoC
Patient distribution based on Thakore et al* (Scenario 3)

Incremental Incremental

Product X| SoC FrocuctA Product X| SoC AL T2

1-year horizon

0.80 0.59 0.58 0.01 0.97 0.96 0.01
0.75 0.60 0.58 0.02 0.97 0.96 0.01
0.70 0.60 0.58 0.02 0.97 0.96 0.01
0.65 0.61 0.58 0.03 0.97 0.96 0.01
5-year horizon
0.80 1.39 1.16 0.22 2.76 2.33 0.42
0.75 1.45 1.16 0.29 2.88 2.33 0.54
0.70 1.52 1.16 0.36 3.00 2.33 0.67
0.65 1.60 1.16 0.44 3.14 2.33 0.80
10-year horizon
0.80 1.43 1.18 0.26 2.90 2.37 0.53
0.75 1.52 1.18 0.34 3.07 2.37 0.70
0.70 1.61 1.18 0.44 3.26 2.37 0.89
0.65 1.72 1.18 0.55 3.48 2.37 1.11
20-year horizon
0.80 1.43 1.18 0.26 2.90 2.37 0.53
0.75 1.52 1.18 0.34 3.08 2.37 0.70
0.70 1.62 1.18 0.44 3.27 2.37 0.90
0.65 1.73 1.18 0.55 3.50 2.37 1.12

LY, life-year; QALY, quality-adjusted life-year; RR, relative risk; SoC, standard of care

Table 5. QALY for Product X with RR of 0.65 vs SoC for
each MiToS stage
Patient distribution based on Thakore et al* (Scenario 3)

- QALY Incremental QALY

Product X Product X vs SoC

1-year horizon

Stage 0 0.46 0.41 0.05
Stage 1 0.12 0.13 —0.01
Stage 2 0.02 0.03 —0.01
Stage 3 0.00 0.01 0.00
Stage 4 0.00 0.00 0.00
Total 0.61 0.58 0.03
5-year horizon
Stage 0 0.80 0.56 0.24
Stage 1 0.46 0.33 0.13
Stage 2 0.19 0.15 0.05
Stage 3 0.08 0.06 0.02
Stage 4 0.07 0.07 0.00
Total 1.60 1.16 0.44
10-year horizon
Stage 0 0.81 0.56 0.25
Stage 1 0.49 0.33 0.16
Stage 2 0.22 0.15 0.07
Stage 3 0.10 0.07 0.03
Stage 4 0.10 0.07 0.03
Total 1.72 1.18 0.55
20-year horizon
Stage 0 0.81 0.56 0.25
Stage 1 0.49 0.33 0.16
Stage 2 0.22 0.15 0.07
Stage 3 0.10 0.07 0.03
Stage 4 0.10 0.07 0.03
Total 1.73 1.18 0.55

MiToS, Milano-Torino staging; QALY, quality-adjusted life-year; RR, relative risk; SoC, standard of care

CONCLUSIONS

MiToS-based staging can be used for developing a Markov
model for economic analysis in ALS.

A hypothetical new treatment with 20-35% RRR using MiToS

can lead to significant QALYs and LYs gains in ALS.

— lrrespective of the treatment effect, a 10-year time horizon
Is appropriate for MiToS-based cost-effectiveness analysis
in ALS; this is consistent with the disease as only few
patients survive for >10 years from onset.

References
1. Achtert K, Kerkemeyer L. Eur J Health Econ 2021;22:1151-66.
2. Chio A, et al. J Neurol Neurosurg Psychiatry 2015;86:38-44.
3. Moore A, et al. Value Health 2019;22:1257-65.
4. Thakore NJ, et al. Amyotroph Lateral Scler Frontotemporal Degener 2018;19:483-94.

Acknowledgments

This study was funded by Cytokinetics, Incorporated.
Editorial support for this poster was provided by Geraldine Thompson on behalf of
Engage Scientific Solutions, Horsham, UK, and was funded by Cytokinetics, Incorporated.

Disclosures

PG is an employee of and owns stock in Cytokinetics, Incorporated. SA and OT are
employees at Novel Health Strategies and were financially compensated for their work
by Cytokinetics, Incorporated. AC serves on the advisory board for Amylyx, Biogen,
Cytokinetics, Incorporated, Denali Pharma, and Mitsubishi Tanabe.

Presented at the International Society for Pharmacoeconomics and Outcomes Research
Europe (ISPOR-EU) Meeting | Vienna, Austria | November 6-9 2022

*Congress attendees can access supplementary
tables via the virtual event platform

®
©2022 CYTOKINETICS, All Rights Reserved. O
CYTOKINETICS® and the CYTOKINETICS and C-shaped logo are
registered trademarks of Cytokinetics in the U.S. and certain other countries.

Cytokinetics



	Feasibility Assessment of Using MiToS Staging System for Conducting Health Economic Analysis in Amyotrophic Lateral Sclerosis (ALS)
	ISPOREU22 MiToS CEA Supp Mats FINAL.pdf
	Supplementary Table S1. QALY and LY for hypothetical treatment effect for a product X vs SoC in Scenario 1 (Hypothetical patient distribution)
	Supplementary Table S2. QALY and LY for hypothetical treatment effect for a product X vs SoC in Scenario 2 (RWE patient distribution, based on Moore et al)
	Supplementary Table S3. QALY for hypothetical treatment effect for a product X vs SoC for each stage



<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CompatibilityLevel 1.3

  /CompressObjects /Off

  /CompressPages false

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /sRGB

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness false

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Remove

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages false

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 600

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.00000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages false

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 600

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.00000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages false

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 600

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.00000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly true

  /PDFXNoTrimBoxError false

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox false

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)

  /PDFXOutputConditionIdentifier (CGATS TR 001)

  /PDFXOutputCondition ()

  /PDFXRegistryName (http://www.color.org)

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<

    /ENU ([Based on 'EPG UPLOAD'] [Based on 'EPG UPLOAD'] [Based on 'HighResolution_NoCrops'] [Based on 'HighResolution_NoCrops'] [Based on 'HighResolution_NoCrops\\0501\\051'] [Based on 'HighResolution_WithCrops'] [Based on '[PDF/X-1a:2001]'] Use these settings to create Adobe PDF documents that are to be checked or must conform to PDF/X-1a:2001, an ISO standard for graphic content exchange.  For more information on creating PDF/X-1a compliant PDF documents, please refer to the Acrobat User Guide.  Created PDF documents can be opened with Acrobat and Adobe Reader 4.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /BleedOffset [

        0

        0

        0

        0

      ]

      /ConvertColors /ConvertToRGB

      /DestinationProfileName (sRGB IEC61966-2.1)

      /DestinationProfileSelector /UseName

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /HighResolution

      >>

      /FormElements false

      /GenerateStructure true

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MarksOffset 0

      /MarksWeight 0.250000

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PageMarksFile /RomanDefault

      /PreserveEditing true

      /UntaggedCMYKHandling /UseDocumentProfile

      /UntaggedRGBHandling /LeaveUntagged

      /UseDocumentBleed false

    >>

    <<

      /AllowImageBreaks true

      /AllowTableBreaks true

      /ExpandPage false

      /HonorBaseURL true

      /HonorRolloverEffect false

      /IgnoreHTMLPageBreaks false

      /IncludeHeaderFooter false

      /MarginOffset [

        0

        0

        0

        0

      ]

      /MetadataAuthor ()

      /MetadataKeywords ()

      /MetadataSubject ()

      /MetadataTitle ()

      /MetricPageSize [

        0

        0

      ]

      /MetricUnit /inch

      /MobileCompatible 0

      /Namespace [

        (Adobe)

        (GoLive)

        (8.0)

      ]

      /OpenZoomToHTMLFontSize false

      /PageOrientation /Portrait

      /RemoveBackground false

      /ShrinkContent true

      /TreatColorsAs /MainMonitorColors

      /UseEmbeddedProfiles false

      /UseHTMLTitleAsMetadata true

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice





