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INTRODUCTION EXTRAPOLATION FROM ADULTS TO CHILDREN

DeSigning paediatriC dOSe'finding (DF) /1l studies is (1) Doses:. do‘g‘g‘(‘rlrtlg) 100 150 200 250 300 [ 100 150 200 250 300 | 100 150 200 250 300
often a challenge. Usually performed on healthy sub- | The paediatric doses d; were extrapolated ! v v

jects, they aim at obtaining reliable information on a from the adult doses ¢; through different ap- pnear Adusment Allometric Adjustment Maturation Adjustment
drug safety for several doses. The choice of the dose- | poaches: linear, allometric or maturation ad- = =i (i) mala)
range, as well as the elicitation of the probability of justment. Formulae are detailed on Figure 1. Cle;Ggw_vv))
toxicity for each dose (working model, WM) is often | Doses related to erlotinib are in blue, with J J I

a challenge due to ethical reasons and small sample the final paediatric dose range for each ap- (Hclig/slc{eg) 25 35 45 55 70 | 35 50 65 80 100 | 30 45 55 70 85
S1Z€. . o proach. Figure 1: Dose adjustment for paediatrics

We propose a global approach to build a dose-finding

study in paediatric using previous adult information on | (2) Dose-Finding Model: | _ Dose-AUC relationship: MO IS

pharmacokinetics (PK), J[()XiCi’[y and efficacy_ We eval- (1) We built WM using adult information. A Assumption that exposure l S

uated the approach on a motivating example, erlotinib. dose-toxicity curve was built using mixture gﬁ‘jﬁl fnigiﬁ;igilezetween

estimates, as described in Figure 2, from
which we fitted a logit function n(d). = Pooling for dose-finding y®

design: estimation of

A bivariate continual reassessment method [1] was In order to balance the choice of WM, we tox;c_ity_usirég iformer DF
used to model the dose-toxicity and dose-efficacy | established several WMs according to: studies Inadults
curves : = Mixture v R

o toxicity R(d;) = Pr(Y; = 1|d;) WML a; = n(dy), i =1..K Fitting alogit n(d;) )

J - o MA 3' 0 4'5 5'5 7'0 8|5
o efficacy Q(d;) = Pr(V; = 1|d;,Y; = 0) WMZ: @ = nldg)it =1 K= 1, ag = (1lde) + 1)/2 Figure 2: Working model construction
IQU : I UCTI

e success P(d;) = Q(di)(1 — R(d:)) WM3: @y = n(d)/2 @ = n(de)i=2..K ° °
Where 1/] and V? are reSpeCtlver the tOX|C|ty and the Linear Adjustment Allometric Adjustment Maturation Adjustment
efficacy of patient j, who received dose d;. The resulting WMs in the case of erlotinib are v v v

WM1 0.07 013 0.21 033 055| 013 0.27 048 0.70 0.88 0.10 0.21 033 0,55 0.76

We modeled the toxicity and efficacy with presented Figure 3.

R(dz) _ w(d“a) _ aexp(a) A model selection is used :FO Cc?mpare the WM2 | 013 021 033 055 078| 027 048 070 088 094 | 021 033 055 076 0.88
(b) WMs: the Watanabe-Akaike information WM3 0.04 0.07 013 021 033 006 0.13 027 048 070 | 005 0.10 021 033 055
: — eXp . _
Qldi) = oldi,b) =5, criteria (WAIC). Figure 3: Paediatric working model for each approach

where a and b are the parameters, and «;, 3; the initial
probability of toxicity and efficacy respectively, also (i) Prior distributions were chosen as normal distributions A/ (u, 0%). Parameter a was established using either
called working model (WM).

WM needed to be defined.

In a bayesian view, we used priors such that a ~
m. and b ~ m. & and b are estimated for each

e the effective sample size (ESS) method 7, : parameters were defined such that the information brought by
the prior was equivalent to the information brought by a fixed number of patient.

e the method of Zhang et al =¥: parameters were defined such that each dose had the same probability to
be the most tolerated dose.

patlent frOm the pOSterlOr dlStrlbUtlon and we had . . . Linear Adjustment Allometric Adjustment Maturation Adjustment
R(d)) = o(ds,a), O(d;) = é(d;,b) and P(d;) = Due to stringent priors, we used an adaptive v V J
(1— R(d-))@(d’-) Priors needed tc; be defined prior method: if the data seemed to indicate N (-031,036) N (~0.38,050) N (~034,042)
The d Z f Z,[h ¢ patient is th f | t that the sMSD was at the extrems, we would ™ M0, 040) N(038,3.13) N(0341:46)

° osfel %r ° n:/lXSDpa ';Q 'Sh. he =dle oS switch to a prior with a larger variance n, MO A N(7034,856)
SHcCessIu 0se (s ) WHICH ~Maximises based on Bayes factor. Figure 4: Priors used for erlotinib

P(d1), P(dz), ..., P(dk) under a constraint of toxicity
target 7, such that R(d*) < 7

SCENARIOS RESULTS

Seenario ! We compared (1) the WAIC selection using all WMs with the ESS prior (WAIC-bCRM) or a non-informative prior

The different priors in the erlotinib setting are presented in Figure 4. We chose m, as N (0, 1.34).

1
|

Probability

31 - e N(0,1.34) (WAIC*-bCRM) and (2) the adaptive prior with the prior 7, (AP-bCRM) or 7 (AP*-bCRM). We also
31— simulated the bCRM for each WMs with a non-informative prior A/(0, 1.34). We performed 1,000 simulated trial
- and evaluated the percentage of right selection (PCS). Results are presented in table 1 for scenarios 1 and 2.
S Method Linear Adjustment Allometry Adjustment Maturation Adjustment
< Dose (mg/kg) 25 35 45 99 70 SR AD 35 50 65 80 100 SR AD 30 45 95 70 85 SR AD
- Scenario 1
S WAIC-bCRM 0 0 0.3 131 76.6 10 89.7 0 2.1 46 51.7 12 04 963 0 0.3 106 589 29.2 1 88.1
S WAIC*-bCRM 0 0 0.2 8.1 81.7 10 89.8 0 1.2 372 59.1 23 02 963 0 0.3 6.3 53.4 38.3 1.7 917
— _| AP-bCRM 0 0 0 144 77.9 6.2 92.2 0 1.4 509 452 22 02 96.1 0 0.2 122 595 268 1 86.2
- AP*-bCRM 0 0 0.1 13.9 771 7.1 91 0 1.1 35.1 59.8 39 0.1 949 0 0.1 7.3 283 323 2 90.6
° 2'0 3'0 4'0 5'0 6'0 7'0 8'0 9'0 1('30 11'0 bcrm-WM1 0 0 0.3 7.8 81.8 10.1 89.6 0 1.4 39.6 566.8 2.1 0.1 96.4 0 0.1 8.2 60.4 30 1.3 904
Dose (mgkg) Scenario 2
LA e s 45 o 0 WAIC-bCRM 0 04 413 576 07 0 98.9 15 889 79 0 0 17 889 0 385 608 06 O 0.1 99.3
AA . I I I . WAIC*-bCRM 0 0.2 26.2 72 1.6 0 98.2 1.3 881 102 O 0 0.4 88.1 0 254 73.5 1.1 0 0 98.9
" I S S 100 AP-bCRM 0 04 261 73 05 0 99.1 12 8 95 0 0 02 89 01 27 719 0 0 989
30 45 55 70 85 AP*-bCRM 0 0.1 249 742 0.8 0 99.1 0.6 836 146 O 0 0.9 83.6 04 22 /7.1 : 0 0.1 99.1
’ bcrm-WM1 0 0.2 18.7 80.1 0.9 0.1 98.8 1 86.6 12 0 0 0.4 86.6 0 18.7 79.6 1.5 0 0.2 98.3
Scenario 2
2 __ Table 1: Results for simulated scenarios
L i A : The WAIC model selection allows good PCS when combining all WMs. Likewise for the adaptive prior. The ESS
1 — a0 method did not seem to improve results significantly.

1 ; CONCLUSION

- e Adjustment of the dose-range with maturation is closer to the paediatric reality. Extrapolation could be
--------------------------------------------------------------------------------------------------------------------------- improved with alternative methods such as PBPK models.

e The WAIC-bCRM allows to counterbalance the choice of WMs. Choice of an informative prior seems not to
B — iImprove the results.
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pose (mghko) e Using adult information to built a paediatric dose-finding study allows for a more appropriate design.
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