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BaCkground and Objectives 3. QBA for missing data - BRAF/KRAS mutation
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Quantitative bias a alys s results o The study results for OS are very robust against missing BRAF/KRAF mutation status,

e Study conclusions are largely either very robust or generally robust for OS and PFS against all particularly as the amount of borrowing increases.
the sources of bias assessed:

e DNA mismatch repair (MMR) gene mutations which result in MMR deficiency (dMMR) and
microsatellite instability (MSI) are linked to (OR occur in) approximately 5% of metastatic

colorectal cancer (mCRC) patient cases [1][2]. o All HR point estimates of OS are < 1 across all scenarios
e MSI-high (MSI-H) colorectal tumors typically exhibit poor differentiation, high lymphocyte 1. Uncertain MSI-H status o All upper Cls are < 1 across all scenarios under full borrowing
infiltration, and mucinous histology [3]. * QBA for patients with only a local test or a false positive local test - OS (Figure 3) o The upper Cl very slightly crosses 1 for only 3 out of 27 scenarios under partial borrowing

e In 2014, Bristol-Myers Squibb (BMS) launched the CheckMate142 study (NCT02060188), a

phase Il, multicohort, open-label study assessing nivolumab monotherapy and nivolumab plus O After randomly removing 15% (top panels) or 25% (bottom panels) of patients:

o All HR point estimates of OS are < 1 across all scenarios

ipilimumab in metastatic CRC (mCRC). o In t.he worst-case scenario (left panels), i.e. subset with the worst possible HR Figure 6. HR and corresponding 95% Cls with imputed BRAF/KRAS
e The lack of randomization in CheckMate142 resulted in discrepancies in patient estimates: mutation status - OS
characteristics across cohorts, which may bias treatment effects [4]. - 15% scenario: estimates are fully robust under all borrowing scenarios with
 Statistical adjustments for key confounders can help mitigate bias in effect estimates. respect to the Cls and point estimates o et S s i oGS B . G
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e Bayesian borrowing was employed to enhance effect estimates by incorporating data from a - Note that the lack of robustness for Cls likely does not largely impact the - ! - - ' '
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e Bayesian borrowing: Improved cohort size by borrowing from a cohort of patients who There are 5 scenarios where the upper Cl crosses 1 for both borrowing cases

initiated nivolumab + ipilimumab combination as 1L treatment in the CheckMate 142 258 - max HR 555 - min HR

study to augment the limited sample sizes. The Bayesian analysis employed a power O.TEY {045 11.348) 0,302 (0.8 013) o Unlike in the QBA for uncertain MSI-H status, PFS robustness against mutation status does
prior, which allows borrowing pre-specified amounts of information from Cohort 3 into ‘ » ! . not seem as affected by the amount of borrowing
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this most likely owing to a combination of factors, chiefly: o For PFS, the study results may not be robust against patients with
o The relatively large size of Cohort 2 (nivo+ipi, 2L.+) compared with Cohort 1 (nivo, only a !ocal test or a false positive local test under all borrowing
2L+) after pre-processing (119 vs 55) scenarios
o Being left with 35 patients in Cohort 3 (nivo+ipi, 1L) after pre-processing - QBA suggest that a relatively large degree of borrowing can 4. QBA for target cohort differences due to Bayesian borrowing (Figure 8)
improve the robustness of study results » Figure 8 displays incremental KM curves with varying scale factors (0 to 1) for OS and PFS, showing the
. . impact of scaled-down survival assumptions on survival probabilities
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owing to the same combination of factors as for the OS analyses o For OS are verv robust against unmeasured confoundin e Based on this analysis of Checkmate 142, patients using nivo+ipi have
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