Modelling change in tumour size, survival and new lesions appearance
In patients with ovarian cancer treated with carboplatin monotherapy
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ABSTRACT METHODS & RESULTS RESULTS

— Model for CTS(t) ' . . . . .
Objectives:

Change in tumour size (CTS) is a marker of cytotoxic drug effects and there is dy(t) 07 i
growing interest in using this metric as primary endpoint [1], allowing earlier “ar key(t) — (kDCbEXposuTer (t) + kp Exposure (t))y(t)
evaluation of treatment outcome compared to conventional metrics such as
overall survival (OS). The objective of this study is to develop a model to
quantify CTS during therapy and to investigate the predictive value of CTS, y(0) = SLD(0) = SLDSCTeening
lesions location on trial enrolment and time of new lesion appearance on OS in
metastatic ovarian cancer (MOC). AUC,(t)

Exposure, (t) = m
Methods: Doses x
Data from a Phase lll randomized study, comparing the efficacy of gemcitabine Dose Cb
plus carboplatin versus carboplatin monotherapy in patients with recurrent MOC, |
was available for analysis [2]. The database included 336 patients, (173 Q/V,
followed up until death, 163 censored). A modelling approach was applied to
characterise the CTS time course, evaluating several exposure measures to
describe drug effects. Parametric time-to-event (TTE) models were investigated \
to predict appearance of metastasis, OS and dropout probability as functions of Exposu{é‘gg\
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QVp Figure 2. Visual predictive check for the CTS(t) model. Median (solid line), 10t and 90t

percentiles (dashed lines) of the observed data are compared to the 95% confidence intervals
(shaded areas) for the median, 10t and 90" percentiles of the simulated data (based on 1000

Cles,

CTS and other covariates. e simulations).
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The CTS model [3,4,5] successfully described the data. Resistance to treatment o 1 I
was however not statistically significant and the two drugs promoted tumour Kooy "EXpOSUre, + koo EXpoOsureg o . I
shrinkage with independent additive effects. Drug exposure was incorporated as Fi 1 CTS(H model. D _ dicted from the d i literature PK modelss?. Th =
the per-cycle AUC predicted from the doses and literature PK models [6,7]. igure 1. CTS() model. Drug exposure is predicted from the doses and literature PK models®". The _ : I
, - : : two treatments promote tumour death with independent additive effects. = 6 » 60
Metastasis appearance, OS and dropout probabilities were described using S 3
: : : : : L . _ _ E )
parametric TTE models, yv!th a Weibull hazgrd Increasing with time. TYVO time . Dose, drug concentration and AUC (from literature PK models) were R £ - !
varying covariates, describing tumour evolution during treatment, were included investigated as exposure metrics in the SLD model 2
in the OS model: the predicted relative CTS up to week 12 (and thereafter 9 P ' 20 - T - i
rCTS,6ek12), @and the appearance of new lesions. Other included (time-constant) . Development of drug resistance during treatment was non-statistically |
covariates were tumour size and ECOG status at baseline. The rCTS at the end significant. 0 - R 0 - R
of the first treatment cycle was a significant predictor in the metastasis _ _ | | o 5 w0 15 2 5 % X 100 200 200 400
appearance model. - In the simulation, drop-out from TS assessment in case of progressive Time (month) Time (day)
disease was taken into account. Currently we are investigating a
Conclusions: Iogistic regression model for simulating the probability of dropout from Figu.re 3. \{isual predictive check for the KapIaT\-Meier survi.va! (Ief.t) and new lesion —free
Metrics from the developed CTS model, quantifying the effect of carboplatin TS assessment survival (right) curve. The observed Kaplan-Meier curve (solid line) is compared to the 95%
monotherapy and when combined with gemcitabine, could successfully predict ] confiden.ce interval (sha.ded area) derived from model s.imulations (based on 1000 samples) of
metastasis appearance and OS probability in MOC. In addition to appearance of Table 1. Parameter estimates for the CTS(t) model. the survival and new lesion appearance models, respectively.
new lesions, predicted rCTS(t) up to week 12 was a significant predictor of OS = | | | | | | | . . . . . . .
probability and better than rCTS at fixed time points such as week 6 or 8. Parameter Estimate RSE (%) Shrinkage S i
Predicted rCTS after first treatment cycle was the best predictor for appearance _ . | 02
of new metastasis. Fixed Effects S - |
ko [1/week] 1.70 E-3 23.30% g 3
T 015 - | =
kp,, [1/week/AUC,] 0.313 E-3 11.60% £ o
kp, [1/week/AUC] 0.547 E-3 36.30% 3 010 - g 05 - -
BAC KG RO U N D Random Effects (%) 8
% 0.05 T B 06 -
ke 169% 9.80% 30% %
. In oncology, for a drug to be considered superior to the standard of ke, kp -61.5% 10% - " o 5 W 5w x5 %
care, it must demonstrate significant improvement in Overall Survival kpe,and kp,. 119% 11% 22% o Tmelmoy o [ime(month)
(OS). The use of surrogajte .endpomts (e.g. oyerall response rate) Residual Variability (variance) |
may allow regulatory submission before the survival dataset matures. 05 12 -
e [cm] 2.05 6.00% 10%
- Change in Tumour Size (CTS) is a marker of cytotoxic drug effects = _
and there is growing interest in using this metric as a measure of 2 5
o o 2 TTE model for OS : J
treatment response and as a surrogate/ primary endpoint’. = :
L . — ap—1 £ =
. CTS(t) has been demonstrated to be predictive of OS in Non Small hp(t) = Apapt dropout hazard
Cell Lung Cancer8, colorectal cancer3, thyroid cancer* and, recently . 02 1 e ] !
, ’ ’ ’ ’ — a—1 ,fB1 newlesion(t)+pL, rCTS(t)+f3 ECOG(0)+L4SLD(0) 4
metastatic breast cancer®. h(t) = Aat™ " e death hazard .
( TS(t) —SLD(O) Ell EI 1IU | 1|5 Elu 2|5 3ID [; 5I 1|n | 1|5 zlu 2|5 3|n
, t < weekl2 Time (month) Time (month)
rCTS(T) = | TS ililz) (0) SLD(0 Figure 4. Kaplan Meier Mean Covariate plot for the final OS model. The mean of the covariate is
O BJ ECTIVE (wee ) ~ ( )’ t > week12 computed based on all of the individuals still in the study at every inflection point of the Kaplan Meier
\ SLD(0) survival curve. Observed mean (solid line) is compared to the 95% confidence interval (shaded area)

of the mean derived from model simulations (based on 1000 samples).
- significant covariates determined with the forward inclusion (p-

- To model CTS(t) in patients with metastatic ovarian cancer. val=0.01) - backward elimination (p-val=0.001) algorithm.
- To predict OS probability and to investigate its relationship with - Simultaneous estimation of the parameters of the CTS and OS models. CONCLUSIONS
— patient characteristics at beginning of treatment « The CTS(t) during drug treatment data were successfully described by a
_ . _ _ _ _ Table 2. Parameter estimates for the TTE model for OS and dropout from OS. modified Claret model. Drug exposure was incorporated as the per-cycle
- CTS as a time-varying variable and as a fixed time-point AUC and the two drugs had independent additive effects in promoting
measurement Parameter Estimate RSE (%) TS reduction. Resistance to treatment was not statistically significant.
— appearance of new lesions during treatment Dropout hazard « The OS probability was described by a TTE model with a Weibull hazard
: : d jates:
. To model the appearance of new lesions during treatment. 1 0.256 E-3 25% and covarates
ap 268 30, » appearance of new lesions during treatment
Death hazard « rCTS(t) up to week12 and rCTS(week12) afterwards
MATE RIAL 1 110 E-3 29% « ECOG status at baseline
a 1.99 5% « SLD at baseline

A randomized phase 3 study comparing Carboplatin (Cb)

_ . o _ _ f1 (new lesion(t)) 1.22 13% « The appearance of new lesions was preliminarily described by a TTE
monotherapy vs Gemcitabine (G) plus Carboplatin in patients with

model with a Weibull hazard and covariate rCTS(week3).

[l (] (] [l [l Ll [l [] o 0
advanced epithelial ovarian carcinoma who failed first-line platinum- Bz (rCTS(T)) 0.619% 127% _ —
based thera 8, (ECOG(0)) 0.533% 28% * Future works will include the validation of the CTS(t) and OS models on
PY: 3 ' independent ovarian cancer studies.
. 336 treated patients (168 GCb Arm, 168 Cb Arm), 1358 total TS B4 (SLD(0)) 0.244% 26%
measurements. Lesions assessed at baseline and every other therapy 4 D
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