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« Subgroup-specific analysis (SS) is the conventional approach in basket trials that assess the efficacy of a new agent across multiple histological . . . . Sub. 1 || Sub.2 || Sub.3 || Sub.4 Sub. 1 || Sub.2 || Sub.3 || Sub.4 Sub. 1 || Sub.2 || Sub.3 || Sub 4 Sub. 1 || Sub.2 || Sub.3 || Sub 4
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« The notable power gain is expected if one assumes homogeneity of response rates (RRs) in each subgroup and borrows information across subgroups l . M _ “which is the mean of 7T(O) and 7'[(1) | 80 801 801 801
by using a hierarchical Bayesian model (HBM)™®. I, S{ and n; deznote the number of res onders and atlents in the jth subgroup, respectivel I $ 0 S S < 7o)
« However, the power gain is seriously lost when “subgroup-wise” (type-1) error rate (SWER) needs to be controlled in a strong sense?. J J P P J group, Tesp Y 7 I5 28 I5 28 I5 28 I5 28
 For example, in BRAF V600E trial with 6 cancer diseases (described at the later section: “Examples”), the null scenario for CRC.v has total of - § 40 § 40. § 40. § 40.
32 (= 2%71) variations. The strong control of SWER indicates that the type-I error rate in CRC.v is controlled at the nominal level under all SS (Subgroup-Specific analysis) DQ_ 30 DQ_ 30- DQ_ 30- D&_’ 30-
possible variations that investigators concern.  Defining subgroup-specific threshold and expected values according to disease subgroups and tests the subgroup-specific null 20 201 201 201
» Note that, SWER rises in proportion to 7, which is the threshold value for the decision making (defined at “Methods” section). Also, in a simple hypotheses, Hy;: tj = 1o; Versus Hy j: j = 1. ) 18- 18: T EEN| . 18: il N FinflN oleim I 18: _ m =N u'N
situation Where RRs in each subset are either n(o) or n(l) the SWER is maximized when RR of CRC equals n(o) and those of the rest equal L Scenario 5 Scenario 6 Scenario 7 Scenario 8
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. Unfort_unately, according to the numerical §tudies_by Freidlin and Korn?, the power of HBM was equivalent or worse than that of SS in various « Hyperprior distribution are regarded as exchangeable or non-exchangeable R 28 R 28 R 28 R 28
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* From a regulatory and patients’ perspective, an unnecessary recommendation of inefficacious treatment for further evaluation in future clinical trials LA by a symmetric / X ] matrix Q; Q;; = Q; ; € (0,1) S 60 S 60 S 60 S 60
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- Several newer methods have been proposed; e.g. exchangeability-nonexchangeability model (EXNEX)* and multisource exchangeability model rong 9- S ’ _ distribution with the initial prior of 7;~beta(0.5,0.5) is O 3. O 3. O 1. O 301
: : : - TR : : « As a criterion to declare a superiority, the following J R o o o o
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Obj eCtIVG / the marginal pé)sterlor distribution can be represented as Fig. 1: Proportion of claiming efficacy
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« We compared following methods (mean priors were modified) method time. £021: i 0 - £ S B i & 8?[ w . . & 8?[ w d:2s . T 8?T [ [ w o
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« Same mean prior as HBM moderate borrowing T EX-clustering _
® EXNEX moderate borrowing i  We performed the simulation under the situation of TMB-H basket trial: Response rate by each subgroup ConCI USion
* Upxo~N(—1.735,6.843) (centered at logit(0.15)) <050 * Total sample size: 70 ) » 2 2
* Upx1~N(=0.201,3.040) (centered at logit(0.45)) § Ll Al * Number of subgroups: 4 o | : - HBM and EXNEX with moderate borrowing can achieve relatively high power when a control of SWER is required.
- Uj O/, - Y ® $ T ) - - _ : : : : » Considering a control of type-I error rate in the situations where IS higher than expected, might be a good choice.
« NEX model: 6;~N(—0.847,4.762) (centered at logit(0.3)) ® We considered total of 8 scenarios summarized in the right table Scenario 1 0.1 0.3 0.3 0.3 C d trol of t | t the situat h RR is hiaher th ted. EXNEX ht b dch
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