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The implementation process of simulation technology
in clinical trials and case practice

LI Ruo-bing WANG Jingzhao WANG Jun
( Center for Drug Evaluation National Medical Products Administration Beijing 100022  China)

Abstract  Simulation technology is an effective tool to improve the success rate of clinical studies with
applications at all stages of clinical research. This paper illustrated the content requirements and issues in three
parts: simulation plan implementation summary and evaluation. In the case practice of survival analysis the
article assumed a scenario where time-to-event data does not meet the proportional hazards assumption using an
exponential cure rate function model with a delayed effect. The simulation aimed to study trial design factors such
as the average hazards ratio sample size and number of events. The results demonstrated that non-proportional
hazards assumptions significantly impact the trial hypothesis follow-up time and analysis time. Using normal trial
design methods based on the proportional hazards assumption could lead to reduced test power and unreliable interim
analysis results. Simulation technology could better support the design and implementation of clinical trials. Finally
the paper discussed the importance and impact of scenario assumption in simulation implementation and execution.
Also it is pointed out that the complexity of simulation should be considered to improve the feasibility of simulation
execution.
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450 22.5 50.0 225 0.76 0.434 29 17.9
450 22.5 52.5 236.25 0.75 0.495 31 20.1
450 22.5 55.0 247.5 0.74 0.552 34 23.4
450 22.5 57.5 258.75 0.73 0.622 38 29.6
450 22.5 60.0 270 0.72 0.683 45 53.6
450 22.5 62.5 281.25 0.72 0.733 T4 110.9
450 22.5 65.0 292.5 0.72 0.748 201 170.7
450 22.5 67.5 303.75 0.73 0.758 203 190. 1
450 22.5 70.0 315 0.74 0.758 204 193.1
500 25 50.0 250 0.76 0.514 31 18.3
500 25 52.5 262.5 0.75 0.564 33 20.5
500 25 55.0 275 0.74 0.639 36 23.7
500 25 57.5 287.5 0.73 0.703 39 29.9
500 25 60.0 300 0.72 0.764 46 52.8
500 25 62.5 312.5 0.71 0.798 71 109.4
500 25 65.0 325 0.72 0.819 202 175.1
500 25 67.5 337.5 0.72 0.822 203 189.1
500 25 70.0 350 0.73 0.823 205 192.3
550 27.5 50.0 275 0.76 0.533 32 18.9
550 27.5 52.5 288.75 0.75 0. 609 34 21.1
550 27.5 55.0 302.5 0.74 0.66 37 24.1
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/ / /% / HE / /
550 27.5 57.5 316.25 0.73 0.723 41 29.5
550 27.5 60.0 330 0.72 0.783 48 52.7
550 27.5 62.5 343.75 0.72 0.818 71 108.3
550 27.5 65.0 357.5 0.72 0.833 202 171.5
550 27.5 67.5 371.25 0.73 0.832 204 188.9
550 27.5 70.0 385 0.74 0.832 205 191.7
600 30 50.0 300 0.75 0.6 34 19.3
600 30 52.5 315 0.75 0.67 36 21.6
600 30 55.0 330 0.74 0.721 39 24.7
600 30 57.5 345 0.73 0.775 43 30.1
600 30 60.0 360 0.72 0.831 50 50.6
600 30 62.5 375 0.71 0.871 93 113.7
600 30 65.0 390 0.72 0.88 202 175.2
600 30 67.5 405 0.73 0.88 204 188
600 30 70.0 420 0.73 0.88 206 190.9
650 32.5 50.0 325 0.76 0.628 36 19.9
650 32.5 52.5 341.25 0.75 0.681 38 22.2
650 32.5 55.0 357.5 0.74 0.739 41 25.2
650 32.5 57.5 373.75 0.73 0.802 45 29.8
650 32.5 60.0 390 0.72 0.845 52 49.7
650 32.5 62.5 406.25 0.71 0.884 88 112.5
650 32.5 65.0 422.5 0.72 0.898 202 174
650 32.5 67.5 438.75 0.73 0.899 204 186.9
650 32.5 70.0 455 0.73 0.899 206 190.1
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