extrapolated survival outcomes

Backg round > In the B-MPES model, outcomes were extrapolated using data

from a historical phase lll trial of dual 10 therapy vs sunitinib,
> Differences in follow-up duration between studies leads to bias with 55 months median follow-up duration?

in indirect treatment comparisons’ when complex treatment
effects, such as durable response and acquired resistance,
result in non-proportional hazards?’

> Treatment effects were quantified by 5-year restricted mean
survival time (RMST),%'2 which provides a useful measure of

accrued survival benefit beyond the available follow-up
> Furthermore, indirect comparisons of cost-effectiveness from

. . . . Parametric spline model and B-MPES formulation
Immature data require long-term extrapolations, which may

present high risk to payers when data are immature?23 > Survival with the respective treatments was represented by
_ _ independent 3-knot restricted cubic spline models smoothing
Objectlves the cumulative hazard function,%'3 with trial factors for the

_ _ | | intercept parameter and the first three spline coefficients
> We extended Bayesian multi-parameter evidence synthesis (B-

MPES) survival models810to the network meta-analytic setting, 2 Historical trial data informed extrapolations via additional

for indireCt treatment Comparisons Of extrapolated Survival I|kel|h00d ContribUtiOnS8_1O fOr 6'm0nth ConditiOnaI SurVivaI
outcomes informed by external data for conditional survival beyond the respective median follow-up periods
beyond the available study follow-up periods The B-MPES model assumes similarity in longer-term,
conditional survival between different 10 regimens
Methods o L
The historical data were applied in the context of the
Network of studies in first-line mRCC reference trial (i.e., study of AVE+AXI vs sunitinib), chosen
> We analyzed reconstructed interim overall survival data from for closest similarity in distribution icross baseline MSKCC
four randomized phase Il studies of first-line immunotherapy risk strata (i.e., high, medium, low)
plus tyrosine kinase inhibitor (I0O+TKI) vs TKI monotherapy Survival outcomes in the sunitinib arms of the reference and
(sunitinib) in metastatic renal cell carcinoma® historical trials were very similar, so it was believed that no
Median follow-up ranged from 18.1 to 30.6 months; we further adjustment of external data was warranted
hypothesized that this heterogeneity disfavors 10+TKI > B-MPES estimates were compared to those from a naive 1-
therapies for which data are more mature in models based knot proportional hazards spline model with trial coefficients on
on proportional hazards and/or naive extrapolation the intercept parameter only and to later trial observations
- - > The B-MPES model predicted that the PEM+LEN,
Results and Discussion PEM+AXI, and NIV+CAB regimens were closely competitive
> In the B-MPES model, the historical data enforced a trend (respective SUCRA': 0.84, 0.75, 0.60) (Fig. 2b, Table 1)
wherein conditional survival with |O+TKI therapies was

_ o Differences in 5-year survival vs sunitinib were slightly
consistently greater vs sunitinib from 36 months onwards overestimated (e.g., for NIV+CAB: 9% est. vs 5% obs.)

(Fig. 1), and ensured that uncertainty in extrapolated survival §
The naive model (resp. SUCRA: 0.68, 0.65, 0.78) and

was more reasonable than in the naive model (Table 1) | | | |
meta-analysis of hazard ratios'! instead slightly favored

> The B-MPES model captured strong deviations from NIV+CAB. for which data were least mature

proportional hazards in the |O+TKI vs sunitinib treatment

effects (Fig. 2a), reflecting the trend in the historical study > The B-MPES model assumed similarity in long-term hazards

between the sunitinib arms of the current and historical
studies. This assumption led to overestimating the later trial-
observed treatment effects of |IO+TKI vs sunitinib, as
subsequent 1O therapy was less prevalent in the historical
trial, but still presented a useful and well-defined scenario

> The B-MPES model overestimated absolute 5-year survival
iIn both arms of the reference trial, suggesting confounding in
prognostic factors, but not necessarily in treatment effect
modifiers, between the reference and historical studies

Conclusions

> Employing B-MPES models in a network meta-analysis framework provides an approach to generate reliable estimates of
relative treatment effects over an extrapolated time horizon, by leveraging historical data with extended follow-up

B-MPES models attenuated bias that disfavored experimental treatments for which study data were more mature,
addressing a key problem in more simplistic meta-analyses

Confounding between current and historical data may be partially addressed by selecting a suitable reference trial
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AVE+AXI = avelumab+axitinib; NIV+CAB = nivolumab+cabozantinib; PEM+AXI = pembrolizumab+axitinib; PEM+LEN = pembrolizumab+lenvatinib; SUN = sunitinib.
Estimates are in the context of the reference trial (JAVELIN Renal 101).

Shaded areas indicate 95% credible intervals of the parametric models. Points and whiskers show prior expectation and associated uncertainty derived from trial data. Note
that estimates for all IO+TKI therapies were informed by the same historical trial data (for dual IO therapy), applied after the median follow-up period in the respective trials.

Figure 1: (Left) Survival and (right) 6-month conditional survival probabilities estimated from the B-MPES model.
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Figure 2: (Left) Estimated hazard ratio (vs SUN) for |O+TKI therapies. (Right) Posterior densities for 5-year RMST.

Table 1: Survival estimates [95% Crls] from network meta-analyses based on B-MPES and naive spline models.

B-MPES spline model Naive, proportional hazards spline model

5-year RMST (mo.) 5-year survival (%) SUCRA 5-year RMST (mo.) 5-year survival (%) SUCRA

AVE+AX| 41.7 [39.7-43.6] 48.6 [43.9-53.0] 0.308 40.3 [37.2-43.4 40.8 [31.1-51.1] 0.352
NIV+CAB 43.5 [40.1-46.1] 51.4 [44.7-56.5] 0.596 43.4 [38.0-47.7] 50.2 [34.5-64.2] 0.779
PEM+AXI 44.4 [41.6-47.0] 54.1 [47.8-59.8] 0.745 42.3 [38.6-45.6] 46.2 [35.7-56.3 0.647
PEM+LEN 44.9 [41.6-47.6] 53.3 [46.1-59.8] 0.839 42.7 [38.7-46.8] 47.0 [34.6-59.4] 0.684
SUN 39.3 [37.2-41.3] 42.3 [38.2-46.7] 0.012 38.0 [35.5-40.6] 38.9 [31.8-46.1] 0.038

SUCRA = surface under cumulative ranking curve.'* Greater values indicate higher treatment ranking. Survival estimates are in the context of the reference trial (of AVE+AXI vs SUN).
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