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IR, B HOR DR Z SRR~ U AT 5 PDX 7 A2 R Hha bl A & LT 21O
TW5, FRZIEEHE & PDX OO —EHIX 50~80% & IEFITE VI EAHE I TR Y . BEICH AAIR
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P L HEERE Y RN BT 2 DI TN EE2FR L T D, BE & PDX IR 5O FlED—o
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ThHOMKMENSGE X TIFARER (REE/ B Cldhn) RERETHLIVERD D,
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HIE & LRMREE S LB Th 5,
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The success rate of anticancer drug development is as low as about 5%, partly due to the difficulty of
obtaining a proof of concept at the preclinical stage. Recently, the patient-derived xenograft (PDX) model,
in which patient-derived tumor tissue is transplanted into immunodeficient mice, has attracted attention
as a new basis for evaluating drug efficacy. In particular, it has been reported that the concordance rate
of drug efficacy between original patients and PDX is very high, ranging from 50 to 80%, and the PDX

model is already the mainstay of evaluation in anticancer drug development (Nat Med, 2015).

The National Cancer Center, with support from the Japan Agency for Medical Research and
Development (AMED) Cyclic Innovation for Clinical Empowerment (CiCLE), has constructed a PDX
library of Japanese origin across cancer types, focusing on patients with advanced or recurrent disease
who have become resistant to anticancer drugs (J-PDX library). Using J-PDX library, we are now
comparing anticancer drug sensitivity between patients and the established PDX models. However, we
recognize that the effects do not necessarily coincide with each other. One factor contributing to the
discrepancy of drug efficacy between patients and PDXs is the lack of proper conduct of nonclinical
studies. For example, since PDX preserves patient tumor heterogeneity, the rate of growth varies
markedly among tumor fragments when transplanted into multiple mice simultaneously. For this reason,
itis common to transplant PDX into multiple mice, grouping them into groups of about six mice per group,
and to begin evaluation of drug efficacy at the same time. However, due to the cost of using multiple mice,
methods such as using one to three mice per group or starting drug administration in the order in which
tumor volumes exceed a certain level have also been attempted (Cancer Cell, 2016). There is also no
common understanding of individual items such as the method for determining efficacy (e.g., time to
tumor shrinkage or tumor growth), type of drug (e.g., cytotoxic drugs, molecular targeted drugs, antibody
drugs), dosage setting (recommended dose, maximum tolerated dose), and pharmacological endpoints
(e.g., blood concentration, area under the curve).

In light of the above background, we decided to conduct a study to standardize the method of
conducting non-clinical studies using PDX to appropriately reflect the clinical efficacy. At the start of the
study, the following six factors were considered and investigated as candidates as factors that may cause
variation in nonclinical studies using PDX.

(1) Number of animals in each group

2) Start of drug efficacy evaluation

3) Method of determining efficacy

5) Pharmacological endpoints

6) Others

(2)
3)
(4) Type and dose of drug
(5)
(6)

In FY2020, as a preliminary study, the validity of the measurement of blood concentration over time by
micro-sampling was demonstrated, and the construction of the system was completed. It was suggested
that the evaluation of drug efficacy with PDX for the purpose of predicting clinical efficacy may lead to
discrepancies in results if the dosage of drug is not optimized. The major difference between human and
mouse pharmacokinetics and the need to construct a model equation to extrapolate the mouse results to
humans were considered necessary. We suspected that there were differences in pharmacokinetics
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between the strains of mice used in the PDX study. Therefore, we additionally examined the

pharmacokinetic changes of small molecule compounds and in several strains of immunodeficient mice.



