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Abstract

Phase I Clinical Trials can be divided into rule-based, model-based and model-assisted design three
types. Select the above three representative designs, namely 3 + 3, CRM and BOIN, to evaluate the
accuracy and safety. Firstly, review the three design rules and distinguish the differences among
them. Secondly, Monte Carlo simulation is used to compare the accuracy and safety of the design
through numerical results. Finally, three designs are discussed.
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Figure 1. For 100 dose-toxicity scenarios generated by pseudo-uniform algorithm, the dashed line represents the target toxicity
probability of 0.3
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Table 1. Eight toxicity scenarios, with bold numbers as the target toxicity probability
F* L MBMGR, MEKRFAHEFSHEEE

Dose 1 2 3 4 5 6
scenariol 0.13 0.19 0.24 0.30 0.33 0.35
scenario2 0.12 0.16 0.23 0.30 0.43 0.54
scenario3 0.08 0.25 0.30 0.38 0.46 0.49
scenario4 0.16 0.30 0.39 0.45 0.53 0.59
scenarioS 0.20 0.30 0.35 0.45 0.55 0.66
scenario6 0.02 0.08 0.14 0.26 0.30 0.39
scenario? 0.12 0.16 0.19 0.24 0.27 0.30
scenario8 0.15 0.19 0.21 0.26 0.30 0.33

e HArEe 2oy 0.3, H7EHy 6 I, H R B getpriorORREF 2] 6 25658, i T-7ESLhx
I S R R B AE GE I, I FHME RS R a3, el —2R0 getprior() B #0152 (1)
eI AT . R RI BT X T CRM BB ERAE R RR A MR . BARSEI0 Ik 2.

Table 2. Prior selection, the first six groups of prior are obtained by the getprior() function in the R package, and the last two

groups of prior are given arbitrarily, and the bold prior is used in the simulation experiment

2. FEULIEEY, A6 (A%INE R B getprior (R HIRTS, FRASEMERSGL, MAXEHATREMUAR

CRM 4556
e 1 0.300 0.423 0.537 0.633 0.708 0.765
Sei% 2 0.187 0.300 0.423 0.537 0.633 0.708
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S5 3 0.101 0.187 0.300 0.423 0.537 0.633
el 4 0.046 0.101 0.187 0.300 0.423 0.537
L 0.018 0.046 0.101 0.187 0.300 0.423
el 6 0.006 0.018 0.046 0.101 0.187 0.300
VLo 0.10 0.20 0.30 0.40 0.50 0.60
Jens 8 0.06 0.13 0.19 0.24 0.27 0.30
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Table 3. Comparison of simulation results of three designs

3. SRR ISR LR

MTD IERHFIE

Yt 1 W2 Y3 Yt 4 W5 Wi 6 Wit 7 Y5 8

3+3 0.172 0.173 0.475 0.265 0.232 0.378 0.174 0.254
CRM-1 0.404 0.374 0.701 0.487 0.424 0.746 0.351 0.546
CRM-2 0.341 0.311 0.631 0.511 0.412 0.434 0.626 0.669
BOIN 0.384 0.331 0.642 0.444 0.344 0.635 0.431 0.549

1E MTD R 43 Bt (1499 A%
3+3 0.094 0.110 0.179 0.338 0.305 0.093 0.039 0.050
CRM-1 0.195 0.231 0.311 0.356 0.312 0.199 0.062 0.090
CRM-2 0.139 0.179 0.267 0.346 0.297 0.184 0.217 0.110
BOIN 0.163 0.193 0.244 0.389 0.331 0.159 0.058 0.091
£ MTD Z 15 1k i3

3+3 0.604 0.543 0.423 0.202 0.265 0.549 0.826 0.746
CRM-1 0.552 0.500 0.321 0.173 0.240 0.506 0.862 0.757
CRM-2 0.403 0.404 0.316 0.164 0.231 0.244 0.530 0.515
BOIN 0.520 0.484 0.460 0.304 0.370 0.511 0.748 0.678
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g AR
3+3 0.059 0.059 0.095 0.167 0.163 0.050 0 0.027
CRM-1 0.094 0.100 0.221 0.335 0.302 0.091 0 0.038
CRM-2 0.243 0.222 0.278 0.350 0.327 0.278 0 0.155
BOIN 0.103 0.103 0.161 0.244 0.240 0.065 0 0.038

B 3 i LLEH, 5t MTD IEF#EEIERT S, 762 8 NMA5 T, 3 +3 Wil T %%, i CRM Al BION
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