Influence of the number of tumor size measurements on

model-derived tumor size metrics and prediction of survival
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Background

e The tumor size ratio (TSR), time-to-tumor growth (TTG) and tumor growth rate (KG) are
frequently suggested predictors of overall survival (OS) for different types of tumors'-2.

e |t should be acknowledged that all available measurements are typically used to estimate
these metrics for an individual patient.

e However, it is unclear how many measurements are needed to adequately forecast the
metrics and OS hazard.

Obijectives

e This study aims to investigate how the number of available tumor size measurements may
influence the accuracy of predicting the true tumor size metrics for an individual patient,
which in turn could influence the metrics’ value in predicting the hazard of death.
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Conclusions

* This simulation study demonstrates that TSRw6 is a more promising metric than TTG or KG for
early prediction of treatment outcome for an individual patient due to higher accuracies.

* Fewer measurements are needed for adequate estimation of TSRw6 compared to TTG or KG and
nence for predicting OS, in line with its lower shrinkage °.

* In addition to baseline and a week6 measurement, a week1l2 measurement appears beneficial
for estimating an individual’s TSRwé.

e TTG and KG metrics accuracy were questionable even after using 96 week follow up information.

. The TSRwb6 metric was
KG metrics.

* Similar results were identified in tumor metrics’ predictability of surviva
identified as a predictor of OS with higher accuracy compared to TTG anc

 The study results infer that to predict KG or TTG metric accurately, the clinical study design may
need to include few tumor measurements after disease progression and/or before treatment
Initiation.

Methods

Tumor size data

e Longitudinal tumor size data were simulated using a simplified tumor growth inhibition
model (TGI) and previously published tumor growth/response parameters for
bevacizumab plus chemotherapy in colorectal cancer 3.

e The tumor sizes at zero (baseline), and at 6, 12, 18, 24, 36, 48, 60, 72, 84, and 96 weeks
were simulated for 1000 subjects, (1)assuming none of the subjects were dropped out
during first two years of study and (2) where observations following an observation of
20% increase from tumor nadir were censored as disease progression.

Overall survival (0S) data

* The survival data was also simulated using the published parameter valuess.

* The different tumor metrics, calculated using different tumor size follow up data were
used for prediction of the survival.

Evaluation of accuracy

* The ‘true’ TSR at week 6 (TSRw6), TTG and KG were derived from the simulated individual
profiles (no residual error).

« The prospective evaluation function in PsN> was applied to investigate the accuracy of the
predicted metrics and the OS estimation, based on the original model without re-estimation of
parameters (Bayesian forecasting), were affected by a successive increase in the number of
simulated tumor size observations (with residuals).

* The accuracy of the predicted tumor metric was calculated from the ‘true’ metric.

* Similarly, the accuracy in predicting ‘true’ hazard of death was calculated with or without re-
estimating OS.

* During dropout model accuracy calculations and in plots, the tumor metric’s accuracy using
last available observation data was carried forwarded until end of study.

Simulations and model evaluations were performed using NONMEM version 7.3.

Accuracy of Tumor metrics
Accuracy of TSRwé6 prediction [Figures: A and Bj:
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Accuracy of TTG prediction [Figures: C and D]:
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shrinkage (>80%).
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* As expected, the accuracy improved as the number of measurements increased; from
32% to 69% of population having adequately predicted TTG (Fig. C).

* In the scenario with dropout (Fig. D), even after using up to 96weeks data, only 55% of
the population had TTG imprecision within +30%.

Accuracy of KG prediction [Figures: E and FJ:

* The percentage of individuals with <10% deviation from ‘true’ KG improved from 41% (2
observations) to 77% when all 11 observations were used and there was no dropout.

* However, in the dropout scenario (Fig. F), the accuracy of KG was little affected by

additional tumor measurement data and the accurately predicted proportion remained
around 50%.

Accuracy of OS prediction
TSRwé6 as a predictor of OS [Figures: G and HJ:

 Based on the current study, to accurately predict the ‘true’ hazard of the population, the
tumor size need to be followed for at least 36weeks.

* The individual accuracy of predicted hazard without re-estimation (Fig. G) and estimated
hazard (Fig. H) of death using TSRw6 metrics as predictor were reasonably good.

TTG and KG as predictors of OS:

 Even after using 96weeks follow up data, the ‘true’ hazard of the population was not
accurately estimated.

* About 50% of individuals had adequate accuracy in predicted hazard when KG or TTG were
predictors of OS.

* When KG or TTG metrics was used to re-estimate of hazard of death, only 30% of
individuals’ hazard was estimated within £10%.

References

Bruno et al., Clin Pharmacol Ther. 2014. 5] Perl-speaks-NONMEM (PsN).

1

Accuracy of TTG prediction

001 [32%] [(39%] [39%] [46%] (56%) (62%] (64%] (67%] (68%] (69%] |

10+

11 Accuracy range — 97.5% — 2.5% —- 1 30% imprecision

0 6 12 18 24 36 48 60 72 84 96

1

001 [32%] [39%)] [40%]| [44%]| [50%| (53%]| (54%] (54% | [55%] [55%]

10+

0 6 12 18 24 36 48 60 72 84 96

Tumor follow up time (weeks)

: 'Without dropout 'With dropout|
o 1551 155
=
=
©
@
E- ____________________________________________________________________________________________________________________
O 1001  [42%] [39%]| (42%] (43%]| (51%| [57%]| (64%| [66%]| [74%]| (77%) 1001  [42%] [40%]| (41%]| (42%| |45%] [48%]| [49%| |49%] [50%]| [50%|
! ____________________________________________________________________________________________________________________
[* =
o
° /____/_
o
©
S5
O 551 , . 551
&) Accuracy range — 97.5% — 2.5% —-1 10% imprecision

0 6 12 18 24 36 48 60 72 84 96 0 6 12 18 24 36 48 60 72 84 96

Tumor follow up time (weeks)
[TSRWG and Predicted hazard with no re-estimation] [TSRWG and Re-estimated hazard of death]
"© 200, 200
©
N 1501 1501
I ____________________________________________________________________________________________________________________
[ ¥,
:100 146%]| [55%]| [55%] (55%] |59%| (59%| (59%]| [59%]| (60%]| [60% 1001  |46%] [55%] (55%] [55%]| [59%| (59%| (59%]| (59%| [60%] (60%]
o
©
5 R AT i S U D R B A R T Rl R R A T R R - S R > ik - H I B (T BT JiC R (Y « S I A S EYE. A SRS S S . SR
o
o
<
Accuracy range — 97.5% — 2.5% —-+ 10% imprecision

0 6 12 18 24 36 48 60 72 84 96

0 6 12 18 24 36 48 60 72 84 96

Tumor follow up time (weeks)

Acknowledgement

Bender et al., Br ] Clin Pharmacol 2016.

W N e

Eisenhauera et al., Eur. ]. Cancer. 2009.

| Claret et al., J Clin Oncol. 2013 Jun 10;31(17):2110-4.

https://uupharmacometrics.github.io/PsN /index.html]
6] Ribba et al., Clin Pharmacol Ther. 2014.

This work was supported by the Swedish Cancer Society.

Contact: sreenath.krishnan@farmbio.uu.se



