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S1 Sensitivity and scenario analysis results

Table 1. Sensitivity and scenario analyses: Incremental health outcomes

	ATTR-CM type
	Diagnostic delay
	Sensitivity/Scenario
	Inc. life years
	Inc. QALYs

	ATTRwt-CM
	6.08 years
	Primary analysis
	5.46
	4.50

	
	
	Baseline age: 5 years younger
	6.38
	5.27

	
	
	Baseline age: 5 years older
	3.58
	3.00

	
	
	Proportion female: -20%
	5.44
	4.49

	
	
	Proportion female: +20%
	5.48
	4.52

	
	
	Tafamidis disease-related mortality: Weibull
	5.39
	4.45

	
	
	Placebo disease-related mortality: Log-normal
	4.52
	3.77

	
	
	Time-dependent disease progression (Months 0-6, 6-12)
	5.46
	4.50

	
	
	Tafamidis efficacy population: 80 mg dose
	6.38
	5.26

	ATTRv-CM
	5.67 years
	Primary analysis
	7.76
	6.22

	
	
	Baseline age: 5 years younger
	8.77
	7.03

	
	
	Baseline age: 5 years older
	6.67
	5.35

	
	
	Proportion female: -20%
	7.62
	6.11

	
	
	Proportion female: +20%
	7.90
	6.33

	
	
	Tafamidis disease-related mortality: Weibull
	7.15
	5.74

	
	
	Placebo disease-related mortality: Log-normal
	6.52
	5.25

	
	
	Time-dependent disease progression (Months 0-6, 6-12)
	7.76
	6.21

	
	
	Tafamidis efficacy population: 80 mg dose
	9.33
	7.47

	Abbreviations: ATTR-CM: transthyretin amyloid cardiomyopathy; ATTRv: variant ATTR amyloidosis; ATTRwt: wild-type ATTR amyloidosis; Inc.: Incremental; QALY: Quality-adjusted life year.


S2 Technical appendix

S2.1 Model overview

The developed model comprises a discrete-time, cohort-level, Markov state-transition model, with core health states based on the New York Heart Association (NYHA) functional classification of heart failure (NYHA classes I-IV). Employing a monthly cycle length, the model simulates progression through the NYHA class health states and death events for cohorts of transthyretin amyloid cardiomyopathy (ATTR-CM) patients under scenarios of timely and delayed diagnosis, followed by treatment with tafamidis.
Modeled treatment efficacy and health-related quality of life (HRQoL) profiles were derived by analysis of individual patient-level data from the pivotal tafamidis trial (Tafamidis in Transthyretin cardiomyopathy Clinical Trial; ATTR-ACT
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) and its long-term extension study (LTE; preliminary August 2019 database lock3). On-treatment input profiles were informed by outcomes observed for patients randomized to management with tafamidis (ATTR-ACT & LTE), with off-treatment (i.e. during the diagnostic delay period) profiles informed by outcomes observed for patients randomized to placebo (ATTR-ACT only).

Consistent with the assessment interval employed in ATTR-ACT, NYHA class health state transitions are evaluated at a frequency of six months (six cycles) in the model. Health state transitions are evaluated via the application of treatment-specific transition probability matrices (See S2.2 for detail). Within each cycle (one-month), simulated patients are assumed subject to the risk of death due to general or disease-related causes; in the model, the risk of death is determined using a relative survival framework
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 in which the cohort is assumed subject to the mortality risk of an age- and sex-matched general population and an additional (above that observed for the matched general population) risk of mortality due to disease-related causes. The age- and sex-matched general population mortality risk is informed by US national lifetables, as reported by the Centers for Disease Control and Prevention6, with the additional disease-related mortality risk informed by treatment-specific NYHA class unconditional parametric survival curves fitted to events observed in ATTR-ACT and its LTE (see S2.3 for detail). Reflective of expected and observed variations in risk,2 the NYHA class unconditional risk of disease-related death is disaggregated across the modeled health states based on Cox hazard ratios from regression upon all-cause mortality data, conditional upon last observed NYHA class.

HRQoL is determined via the application of treatment-specific NYHA class health state utilities with quality-adjusted life years accrued on a cyclical basis.

S2.2 NYHA class (disease) progression profiles

Individual NYHA class progression profiles were derived for the pooled (tafamidis meglumine 20 mg and 80 mg dosing arms) tafamidis arms and the placebo arm of ATTR-ACT. For the primary analyses, progression profiles comprised a singular NYHA class transition probability matrix with this applied over six-monthly assessment periods for the full time horizon. The applied NYHA class transition matrices were derived by fitting a smoothed multinomial distribution to all transitions observed in ATTR-ACT and its LTE for each population of interest; derived profiles were specific to the considered ATTR-CM genotype (ATTRwt-CM and ATTRv-CM) and baseline NYHA class (NYHA class I/II and NYHA class III) populations. For the scenario analysis in which tafamidis efficacy profiles were based on the 80 mg dosing arm alone, derived profiles were also specific to the tafamidis meglumine 80 mg randomized population. The pooling of all observed transition counts was desirable, to maximize the data available to inform transition permutations with low counts. However, progression rates for the early within-trial assessment periods (months 0-6 and 6-12) of ATTR-ACT showed some differences to those later in the trial. The impact of pooling all observed transitions was evaluated in scenario analyses, by modelling only transitions observed over each of these 6-month assessment intervals for these early periods. Consistent with the primary analyses, the singular transition probability matrix based on all observed transitions was applied for all remaining assessment periods.
S2.3 Disease-related mortality

Individual fully parametric survival models were fitted to event data for the pooled (tafamidis meglumine 20 mg and 80 mg dosing arms) tafamidis arms and the placebo arm of ATTR-ACT. Heart transplantation and cardiac mechanical assist device events were censored. To allow for the accurate capture of outcomes for the populations of interest, the fitted models included adjustment factors (covariates) for baseline age, sex, ATTR-CM genotype (ATTRwt-CM and ATTRv-CM), and baseline NYHA class (NYHA class I/II and NYHA class III). For the scenario analysis in which tafamidis efficacy profiles were based on the 80 mg dosing arm alone, a further model which included a covariate for the tafamidis randomized arm (tafamidis meglumine 20 mg or 80 mg) was defined.

Kaplan Meier overlay plots comparing overall survival profiles based on the models fitted for the pooled tafamidis arms and the placebo arm are presented in Figure 1 and Figure 2, respectively; presented profiles are representative of outcomes for the average patient enrolled in ATTR-ACT. For the pooled tafamidis arm, the log-normal model provided the most faithful representation of the observed data when considered across all time points and was consequently employed to characterize on-treatment disease-related mortality outcomes in the primary analyses. Similarly, for the placebo arm, the Weibull model provided the most faithful representation of the observed data and was employed to characterize off-treatment disease-related mortality outcomes in the primary analysis. The Weibull model was also selected to characterize off-treatment disease-related mortality as its profile is consistent with clinical expectations for placebo managed patients, whereby the progressive nature of ATTR-CM is expected to result in rapid disease progression and a uniformly increasing risk of death. Scenario analyses evaluated the impact of employing the next best fitting models to characterize on-treatment (Weibull) and off-treatment (log-normal) disease-related mortality outcomes.

Figure 1. Parametric models of overall survival – Pooled tafamidis arms (On-treatment)
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LTM: life table mortality.

LTM based on US national life tables.

Heart transplantation and cardiac mechanical assist device events were treated as censor.

Figure 2. Parametric models of overall survival – Placebo arm (Off-treatment)
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LTM: life table mortality.

LTM based on US national life tables.

Heart transplantation and cardiac mechanical assist device events were treated as censor.
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