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survival heterogeneity without making clinically restrictive assumptions.

40%
20%

- To visualize unobservable heterogeneity in survival among 1L I/P-risk aRCC o e poton v v v vV v Vv » From a statistical standpoint, as observed for 4 and 5 candidate combinations in
i i i 1 i " 2 2 3 38 42 48 B4 80 85 T2 TE B4 10% 10% 24% i i i i i
patients treated with NIVO+IPI in the Checkmate 214 trial using PMMs et ted ve. observed Temmmem E o e o L e 7% the analysgs .0 RS andOOS data, respectively, opt1mlz§ el of e .mherently
. . . KM-curves fo.rthe ‘ / J / / / / Gamma me (monehs) Log-Mormal Log_NDrmal|me fmonthel Log-Normal o 0 & 12 18 24 30 238 42 48 54 60 68 72 TE B4 o 0 8 12 18 24 30 3| 42 43 54 B0 B8 T2 T3 84 Complex l]kethOd funCt]OnS Of PMMS may be ComPUtat]onally ]ntenS]ve due to
 To deve.lop an algorithm that can guide the selgctlon of PMMs for the o overall study population Time (months _ Time (morths) potential convergence issues.
evaluation of long-term PFS and OS by accounting for a variety of statistical Crosing of sural v v vV v v v Log-Logistic Exponential Exponential Gamma _ _ . . . .
metrics and clinical plausibility e o The red (green) line depicts the elicited PFS function in the high (low)-performers subgroup. + Capturing the time-varying hazard trend in the OS data with an Exponential +
ACIBIC The blue line depicts estimated PFS in the overall population (weighted average of PFS in the Exponential mixture model can relax the need for tunnel states in OS
+ +++ + 4 . . .| isti -] isti -| . . . . . . .
two subgroups).. Observgd PFS is shown by the KM curve in black. Percentages shown along the o0 Log-Logistic + Log-Logistic o0 Log-Normal + Gamma predictions for |/P-risk RCC populations in earlier treatment settings who are
Estimated subgroup estimated survival functions of subgroups refer to their corresponding weights. 20% 20% . treated with NIVO+IPI upon recurrence.

Shapes of long-term . . 70% 0%
Methods gx;r:argo;ﬁonifor both - Estimated 5-year restricted mean PFS across the selected top 3 PMMs showed g . E

Extimated vs. obsered negligible differences (<0.6 month), ranging from 25.8 to 26.4 months.
study population

Consistency of results

with extreme-value = -

References

40%
82% 1.

OS Probability
#

OS Probability
#

Surveillance, Epidemiology, and End Results Program, 2010-2016 database.

* The study population was assumed to consist of two non-overlapping and ttmeL/ Sor.Cancor.gov sattacte/htrmt/kidro. et

Analysis of OS:

exhaustive latent subgroups with distinct survival patterns. Between the two i N 2. Heng, D.Y. et al. J Clin Oncol 2009: 27(34):5794-5799
subgroups, the one with more favorable estimated survival is referred to as In part 1 (upper part of the table), distributions fulfilling/not fulfilling a criterion are shown : Am,ong_ all 15 candidate PMMS’ .SiX _Combinations We.re deemed .Viable’ by o % e 3. Heng, D.Y. et al. Lancet Oncol 2013; 14(2):141-148.
“high-performers”, and the other is referred to as the “low-performers”. by a green check mark/a red cross. In part 2 (lower part of the table), remaining distributions satisfying all model selection criteria (Table 2). Espmated survival curves oo 2w o el e "0 6 12 18 24 30 35 42 48 54 60 66 72 78 84 4. Motzer, R.J. et al. N Engl J Med 2018; 378(14):1277-1290.
« In its simplest form, the survival function of the population using PMMs [S(t)] ?;ee;rc]ﬁvgt'r:grlﬁ:; %;2?2 ’:;f": Jrrrfl-)cfén;ll:g\ljir?;eb:ifélr/tsv:r]g;cé:se the quality of the fits relative ZL%mrot:ess)e agosiiljvn(ﬁﬁrﬁthjreozerau study population and the two latent Log-Logistic Log-Logistic comma L og-Normal 5. Motzer, R.J. et al. Ann Oncol 2021; 32(suppl 5):5685-5687.
can be structurally expressed as the weighted average of the survival of high- y ' group g : 6. E;’tt;‘fr/f;’v"v‘ifv"vih:;f;l O D T e oor Docment 21
and low-performers (subgroups 1 and 2 below, respectively, without loss of - Majority of the viable combinations included a Log-Normal model (5 out of * Majority of the viable combinations included an Exponential model (4 out of The red (green) line depicts the elicited OS function in the high (low)-performers subgroup. 7. Latimer N.R. Med Decis Making 2013; 33(6):743-754,
generality): 8); best overall fit to the PFS data was provided by a mixture of two Log- 6). §0n51stent Wl.th this prevalence, beSfﬂ ngra!l fIF to the. OS data was The blue line depicts estimated OS in the overall population (weighted average of OS from the 8. Paly, VF. MDM Policy & Pract 2022; 7(1):1-15
S() =p * S,(6) + (1= p) = S,(t), where Normal distributions (weights: 45% for high-performer subgroup, 55% for low- prov1ded by a mixture of two Exponential distributions (weights: 59% for two subgroups). Observed 0S is shown by the KM curve in black. Percentages shown along the 9. Paly, V.F. et al. Value Health 2022; 25(suppl 1):5210.
’ performer subgroup). Second- and third-best fits were obtained by a Log- high-performer subgroup, 41% for low-performer subgroup). estimated survival functions of subgroups refer to their corresponding weights. 10.  George, S. et al. Ann Oncol 2022; 33(suppl 7):51210-51211
p and (1-p) represent the estimated proportions of patients categorized as . . . 2Q0 I o . . . . i . 11, Klijn, S. et al. Pharmacoeconomics 2021; 39(3):345-356
high- and low-performers, respectively. Estimated survival functions of high- normal + Gamma mixture (weights: 39% .for' high perfor.mgr su'bgroup, 61.6 for Secgnd and third .best fits were obtained by an Exponential + Weibull « Estimated 5- tricted 0S th lected top 3 PMMs sh d 12. Ouwens, M. et al. Pharmacoeconomics 2019; 37(9):1129-1138
and low-performers are " denoted by S.(t) and S,(t), respectively, where low-performer subgroup) and a Log-Logistic + Log-Logistic mixture (weights: (weights: 77% for high-performer subgroup, 23% for low-performer subgroup) stimated J-year restricted mean Us across the selected Lop S showe 3. Cislo et al. Value Health 2021; 24(11):1643-1650
S, (t) = S,(¢) forall t 1 2 ’ 48% fgr lhlgh-performer subgroup, 52% for low-performer subgroup), and an Exponential + Log-Logistic mixture (weights: 93% for high-performer negligible differences (< 0.8 month), ranging from 38.7 to 39.5 months. 14.  StataCorp. 2019. Stata Statistical Software: Release 16. College Station, TX: StataCorp LLC
N ’ respectively. subgroup, 7% for low-performer subgroup), respectively.
« PMMs were fitted separately to PFS and OS data from the trial with minimum . . Across the corresponding top 3 PMMs, long-term (30-year) background Acknowledgments

60-months of follow-up to simultaneously elicit the proportion and survival
function of each subgroup.

» Across all viable PMMs, the estimated weight of the high-performer subgroup

ranged between 39% and 48% showing stability of PMMs in capturing the
heterogenous PFS behavior between the subgroups.

Across all viable PMMs, the estimated weight of the high-performer subgroup
ranged between 18% and 93%. Compared to PFS, PMMs were less stable in
exploring heterogeneous OS behavior between the subgroups.

mortality-adjusted mean PFS and OS ranged between 6 and 6.68 years, and
between 7.49 and 8.12 years, respectively.

All authors contributed to and approved the presentation. Analytical and
writing assistance was provided by ICON, funded by Bristol Myers Squibb.

Presented at ISPOR 2023; May 7-10, 2023; Boston, MA

Email: murat.kurt@bms.com

Copies of this poster are for personal use only and may not be reproduced without written permission of the authors.



	Untitled Section
	Slide 1: Exploring hidden survival heterogeneity among first-line intermediate/poor-risk advanced renal cell carcinoma patients treated with nivolumab plus ipilimumab in the CheckMate 214 trial via parametric mixture models


