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Background & Work Objective

* In oncology, the primary objective of most oncology phase | 1. Distribution of predicted risks of SN/FB

studies is to identify the Maximum Tolerated Dose (MTD) . , .
Two sets of patient covariates were simulated

- Low risk population: age <65 year, breast cancer, no prior chemotherapy, normal
white blood cells, normal liver cells and normal renal function

- High risk population: age = 65 years, small-cell lung cancer, prior chemotherapy,
low white blood cells, elevated liver enzymes and moderate renal impairment

The predicted pgy /g distributions prior to treatment and post Low/High drug
treatment are illustrated in both populations and compared to literature (Fig.1)

A dose/regimen found to have limited dose-limiting
toxicities (DLT), in a small group of patients (typically < 1
out of 6), over a finite period of time (usually 21-28 days
following treatment).

» Scientific and statistical limitations of this approach are .
well-documented [1]. However, patient characteristics may
influence the MTD identified in these studies.

« We have previously reviewed the risk factors for neutrophil Figure 1. SN/FB risk distributions in the 3000 simulations and in literature.

toxicity in cancer populations [2], and Lyman et al. have
quantified risk of neutropenic complications in patients
undergoing chemotherapy [3].
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We present a simulation study to assess the effect of various 400+
patient’s risk to dose-limiting neutropenic complications

(represented by severe or febrile neutropenia (SN/FB)) on the
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1. Logistic regression risk model from Lyman! £
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* Includes i) background risk a, ii) patient’s risk prior to 197
treatment, based on the patient’s specific risk factors X, 1001
and their associated effect ;,, and iii) dose-related drug o
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Logit(psn/rp) = @ + Big X X1 + Bim X Xin + Cprug X DOSE
where i is the subject index and m the covariate index
Bim~ N(u,02) with p and o? derived from Lyman’s model
Cpruc IS a fixed typical value (no patient variability)

SN/FB Predicted Risk

Risk distributions from the simulation case are in line with literature
The threshold of pgy/rp = 0.2 recommended by guideline for prophylactic

treatment [3,4] separates pretty well the two populations (= in Fig.1)

* Binary individual SN/FB events (1 if presence or O if
absence) are generated according to a binomial distribution

given psy/rp and a sample size per group. 2. MTD distribution

Clear shift in the MTD distributions between the low and high-risk populations,
irrespective of the level of drug toxicity.

For the low-toxicity drug, the most likely MTD was at the high doses (9 mg and
above) in the low-risk population, and across doses (0.1 to >9 mg) in the high-risk
population. For the high-toxicity drug, the most likely MTDs in low-risk population
and high-risk population were up to 9 mg and up to 6 mg respectively.

2. Simulations

» Settings are typical of a dose escalation study, with 5 doses
[0.1,1, 3, 6 & 9 mg] and 6 patients per dose level.
* 4 scenarios were selected (Table 1)

Table 1. Four scenarios based on drug toxicity and

on patient’s risk prior to treatment
Figure 2. Predictive MTD distributions from 1000 dose escalation trials (5 doses and 6

Low Drug Toxicity

High Drug Toxicity

patients per dose, sampled either a low or high risk population)
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+ Simulation process for each scenario 204 £
1. Sample 6 patient baseline risks from the predicted g
/ risk distribution prior to any drug (left panel on Fig.1) o 0T 10 a0 &0 90 = 0T 10 30 &0 90 .
2. Add the dose-related drug effect to the baseline risks MTD
x 1000 3. Simulate one event (0/1) based on the risk Conclusions
probability for each dose and each patient
4. Count events at each dose across the 6 patients » This simulation work illustrates the importance of accounting for risk factors in the
5. Derive MTD using its operational definition MTD concept, determination and application for dose finding
* This process was simulated 1000 times to obtain the + Expansion of the work by testing other neutropenia risk models!* is ongoing
predictive distribution of MTD values + This simulation work may be applied in oncology early development to better design

» Simulations and plots were performed in R (v. 3.5.1). Phase | MTD determination process
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