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[ Abstract ] Bayesian statistics is an approach for learning from evidences as it accumulates, combining prior distri-
bution with current information on a quantity of interest, in which posterior distribution and inferences are being updated each
time new data become available using Bayes’ Theorem. Though frequentist approach has dominated medical studies, Bayesian
approach has been more and more widely recognized by its flexibility and efficiency. Research and development (R&D) on
anti-cancer new drugs have been so hot globally in recent years in spite of relatively high failure rate. It is the common demand
of pharmaceutical enterprises and researchers to identify the optimal dose, regime and right population in the early-phase R&D
stage more accurately and efficiently, especially when the following three major changes have been observed. The R&D on anti-
cancer drugs have transformed from chemical drugs to biological products, from monotherapy to combination therapy, and the
study design has also gradually changed from traditional way to innovative and adaptive mode. This also raises a number of sub-
sequent challenges on decision-making of early R&D, such as inability to determine MTD, flexibility to deal with delayed toxic-
ity, delayed response and dose-response changing relationships. It is because of the above emerging changes and challenges that
the Bayesian approach is getting more and more attention from the industry. At least, Bayesian approach has more information

for decision-making, which could potentially help enterprises achieve higher efficiency, shorter period and lower investment.
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This study also expounds the application of Bayesian statistics in the early R&D on anticancer new drugs, and compares and

analyzes its idea and application scenarios with frequentist statistics, aiming to provide macroscopic and systematic reference

for all related stakeholders.
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Tab 1 Bayesian versus frequentist paradigms
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Statistical parameter Fixed and unknown
Parameter estimation

Statistical inference
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Probability definition Probability is defined as a result when

design is repeated and infinitum

Totally based on data observed

Deductive, calculating the probability of observing a

Random variable with probability distributions
Combined prior with data observed
Inductive, yielding the posterior distribution based
on prior and data observed
a particular Probability is defined in relation to one” s pre-

existing belief
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Fig 1 Changes in toxicity and efficacy of anticancer new drug at
different dose levels
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