PCR154

Modelling time-to-death utilities as a continuous function,
using a rich dataset of patients with non-small cell lung

cancer

Anthony J. Hatswell'.2, Mohammad A. Chaudhary3, Alejandro Moreno-Koehler4, James W. Shaw3, John R. Penrod3, Rachael Lawrance>

'Delta Hat, Nottingham, UK; 2University College London, London, UK; 3Bristol Myers Squibb, Princeton, NJ, USA; “Adelphi Values PCO, Macclesfield, UK; >Adelphi Values PCO, Boston, MA, USA

Objectives

e The approach of modelling utility values as time-to-death (TTD) health states e Utility values showed a clear decline in the 6 months prior to death, with no
was developed in response to perceived shortcomings of the progression-based clear groupings observed visually
approach in oncology [1,2] eThe two preferred models out of six evaluated were in the form 1/SQRT(TTD)

e Published data supports a link between patient health-related quality of life and log(TTD). These models yielded a good visual fit (Figure 2) as well as the
(HRQL) and proximity to death [3], and that TTD may be a stronger predictor of smallest MAEs (0.177 and 0.178) and QICu (3628 and 3628) values, which show
health care costs than other factors — including age [4,5] a much better fit than only using linear TTD (Table 1)

¢ A simulation study has provided an indication of the situations for which TTD
utilities are likely to provide more accurate reflection of HRQL trajectory than Figure 2. EQ-5D-3L Utility (UK value set) by Time to Death fitted to the pooled datasets
progression based approaches [6] i

e This analysis develops the approach, by modelling utility values as a continuous el T
function of TTD as opposed to the widely used approach of discrete groupings R

e.g., 0-4 weeks, 4-26 weeks, 26-52 weeks, >52 weeks

e The analysis is conducted in an unusually rich dataset in advanced non-small cell
lung cancer (aNSCLC), with data extending to 5 years
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Methods
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e Datasets from the CheckMate-017 and CheckMate-057 trials in aNSCLC were - Model Type
pooled, giving a total of 4850 EQ-5D-3L observations from 788 patients over 5
years [7] s e TTD
e Of the 788 patients with EQ-5D-3L responses, 718 died within the study period, * LOG(TTD)
allowing for a largely complete dataset e * 1/SQRT(TTD)
e Utility scores were generated using the UK value set [8]. Generalised Estimating
Equations (GEE) were used to fit models, with a variety of functional forms to 'O'G_é ‘,1 é | | 6
delineate the relationship between utility score and TTD Time-to-Death (years)
eThe functions tested were TTD in days, Log(TTD), 1/SQRT(TTD), TTD?, TTD%+ TTD, ®* The continuous time models compared favourably with the use of previously
1/e™™P as well as previously published utility groupings [8], and grouping described discrete TTD categories [9] in having similar MAE (0.178) but lower
stratified by progression status QICu (3631) whilst not requiring assumptions regarding appropriate groupings
e The observed EQ-5D-3L utility versus TTD is shown in Figure 1 split by treatment e All TTD models gave lower MAE than analysis of utilities by progression status
received, with a clear decrease as patients approach death. As the treatment ¢ |n order to ensure the validity of the results, sensitivity analyses were conducted
coefficient was indistinguishable from zero, the data was then pooled for model using splitting analyses by study, using only patients with observed death
fitting events, and using only the last year of life (Figure 3), with findings consistent
Figure 1. EQ-5D-3L Utility (UK value set) by Time to Death with the base case — though with other models also converging
oo e e e e o, iy i e A IS EE R S— Figure 3. Sensitivity analysis - using observations in the last year of life only
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* The linear TTD and the two best fitting (continuous) models tested are listed in 1o 08 e 02 00
Table 1, with model fit compared to the use of discrete TTD categories .
* Model fit was judged by the Mean Absolute Error (MAE) and Quasi-Information Conclusions
Criterion (QICu), as well as visual inspection e The use of a continuous function avoids the need for arbitrary grouping of time
Table 1. Models fitted to observed data, including MAE and QICu to death categories

*The best-fitting models were 1/SQRT(TTD) and Log(TTD), which improve on the
statistical fit of progression based utilities

e Further research is required to apply continuous functions to other datasets —

e 0.183 3623 both within and outside oncology, ensuring the findings are generalisable
Log(TTD) 0.178 3628 ® Consistency across EQ-5D value sets should also be tested
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MAE = Mean Absolute Error, QICu = Quasi Information Criterion. Lower scores represent a better fit for both metrics
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