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Background

« Tumor mutational burden (TMB), defined as the number of non-driver somatic coding mutations per megabase
of genome sequenced, is an emerging clinical biomarker of response to immune checkpoint inhibitor therapy

- TMB has been shown to vary markedly between tumor types as well as between patients within tumor types!

« High tumor mutational burden (TMB-H) has been associated with higher overall response rate (ORR) to PD-
(L)1 inhibitors across various tumor types evaluated in multiple clinical trials?
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Background

« The phase 2, multi-cohort KEYNOTE (KN)-158 study is evaluating multiple biomarkers including pre-
specified TMB as predictive biomarkers for pembrolizumab across 10 advanced less common tumors?3

« According to KN158, among 790 patients that had evaluable TMB and were included in efficacy analyses,
102 (13%) were TMB-H [210 mutations/megabase (mut/Mb)]. Objective responses were 29% in the TMB-H

group and 6% in the non-TMB-H group?

«  OnJune 16, 2020, FDA approved pembrolizumab to treat patients with TMB-H (=10 mut/Mb) solid tumors
who have progressed following prior treatment and who have no satisfactory alternative treatment options*

« There are limited real-world data available to

describe the prevalence of TMB-H among patients 90

80+

with these 10 less common cancers
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Objectives

To evaluate the prevalence of TMB-H across the 10 tumor types included in KN158 based on
pre-defined TMB-H cut-point(s) in a real-world dataset

To evaluate the association between TMB status and real-world overall survival (rwOS) across
the 10 tumor types who did not receive |10
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Methods

The Flatiron and Foundation Medicine Clinico- CGDB:
genomic Dataset (FH-FMI CGDB) was used to " flatiron 5« paﬁe'nts
select patients diagnosed with any of 10 solid

cancers up to Jul 31, 2018 I
Study population

aged 18 years or older as of FMI report date

had a valid measurement of TMB based on a comprehensive genomic profiling test run by FMI
had at least 1 documented clinic visit observed in the CGDB after January 1, 2011

had a pathologist-confirmed solid tumor of 1 of the following types

o anal carcinoma, biliary adenocarcinoma, cervical carcinoma, endometrial carcinoma, mesothelioma

(meso), neuroendocrine tumor (NET), salivary gland carcinoma, small cell lung cancer (SCLC), thyroid
carcinoma, or vulvar carcinoma.
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Methods

TMB-H was defined as 210 Mut/Mb assessed by FMI

The primary analysis was descriptive and combined all tumor types included in the analysis

Prevalence of TMB-H was reported with corresponding 95%Cls

Patients with confirmed MSI-H cancers (by NGS, n=109) were excluded from primary analysis
based on prespecified analysis plan

rwQOS from FMI report date (the primary index date) to the date of death of any cause or censor

date was analyzed with the Kaplan-Meier method, stratified by TMB status (TMB-H vs non—TMB-
H) with corresponding 95%Cls

Cox proportional hazard model was performed to compare rwOS by TMB status (TMB-H vs non-
TMB-H) adjusting for age, gender, cancer types, practice type and albumin

o Patients with 10 were excluded if start of IO earlier than or equal to FMI report date (69 pts), or censored
if start of 10 later than FMI report date (243 pts)
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Results: Baseline Characteristics*

n %
Gender * Female 1671 64.5%
Male 917 35.4%
Age Mean (Sd) BT
<65 1262 48.7%
65+ 827 5188%
Race White 1803 69.6%
Black 146 5.6%
Asian 60 2.3%
Other/Missing 580 22.4%
Practice type Academic 451 17.4%
Community 2138 82.6%
Last albumin within 90 >=3 g/dL 1289 49.8%
days to FMI report date <3 g/dL 88 3.4%
Missing 1212 46.8%
Ever received No a2 27.5%
antineoplastic drug Yes 1877 72.5%
MSI status# Non-MSI-H 1710 66.0%
MS| unknown 879 34.0%
Follow up from FMI Mean (Sd) 8.1 (8.8)
report date (m) Median (IQR) 5415 11.3)
Follow up from 1st Mean (Sd) 18.2 (18)
antineoplastic date (m) Median (IQR) 13 (6, 24.6)

* Missing 1 patient; # 109 pts with confirmed MSI-H cancers (by NGS) were excluded, 101 of whom had endometrial cancer
MSI-H: microsatellite instability-high; Meso: Mesothelioma; NET: Neuroendocrine tumor; SCLC: small cell lung cancer

Of the ~28K patients in the pan-tumor CGDB, a
total of 2,589 patients with TMB status and any
of the 10 tumor types were included in the
primary analysis

Distribution of Tumor Types
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Results: TMB-H Prevalence

Using 210 Mut/Mb as the TMB cut-point, 12.8% of patients (332/2,589) were TMB-H*
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#>=10| 122 48 17 17 4 22 66 28 6 2

*109 pts with confirmed MSI-H cancers (by NGS) were excluded based on prespecified analysis plan, 101 of whom had endometrial cancer
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Results: rwOS Analysis

- Patients with TMB-H tumors had rwOS that did not
differ from that observed with non—=TMB-H tumors
when receiving non-immunotherapy treatments

- The adjusted hazard ratio (aHR)* of TMB-H vs.
non-TMB-H was 0.94 (95% CI. 0.77-1.13) for
rwOS from FMI report date

rwOS (Mo, 95% Cl) HR (95% Cl)

No TMB-H

Non-TMB-H Unadjusted Adjusted

Total 2517 8.4 (7.4-11.4) 10.5(9.5-11.5) 1.11(0.93-1.33) 0.94 (0.77-1.13)

* Adjusting for age, gender, cancer type, practice type and albumin
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Sensitivity analyses

Consistent results were observed in different sensitivity analyses, including patients with MSI-H
cancers (n=109) and an analysis calculating rwOS from 15t observed antineoplastic treatment date

Analysis TMB-H Cutpoint Study Population MSI-H Index date forOS  Hazard Ratio N HR (95% CI)

(F1+F1CDx/ (Excluded / (FMIreport/ (Adjusted /

(210/213) CGDB eligible)* Included)  1stanti neoplastic)b Unadjusted)
Primary 210 F1CDx Excluded FMI report Unadjusted 2517 1.11(0.93-1.33) _;
Primary 210 F1CDx Excluded FMI report Adjusted 2516 0.94(0.77-1.13)
Sensitivity 1 210 F1CDx Included FMI report Unadjusted 2623 1.00(0.85-1.19) -
Sensitivity 2 210 F1CDx Included FMIreport Adjusted 2622 0.90(0.75-1.08) i
Sensitivity 3 210 F1CDx Excluded 1st antineoplastic Unadjusted 1822 1.16(0.95-1.41) T
Sensitivity 4 210 F1CDx Excluded 1st antineoplastic Adjusted 1822 0.96(0.78-1.20) ===
Sensitivity 5 210 CGDB Excluded FMI report Unadjusted 2811 1.06 (0.90-1.26) —T—
Sensitivity 6 210 CGDB Excluded FMI report Adjusted 2810 092 (0.77-1.10) —
Sensitivity 7 213 F1CDx Excluded FMI report Unadjusted 2517 0.99 (0.80-1.22) ——
Sensitivity 8 213 F1CDx Excluded FMIreport Adjusted 2516 084 (0.67-1.05) —8—

0.6 08 1 2

HR (95% CI)
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Conclusion

. Overall, prevalence of TMB-H (assessed by FMI) in the real-world dataset
was 12.8% using the cut-point of 210 Mut/Mb across the 10 solid tumor types
evaluated excluding MSI-H tumors

. Prevalence of TMB-H varied widely across a range of solid tumors

. There was no association between TMB-H status and rwOS across the
evaluated tumor types

. These findings indicate that TMB-H does not have a prognostic association
among patients with these tumor types in the absence of immunotherapy

Shao et al. JAMA Netw Open . 2020 Oct 1;3(10):€2025109

D

$ MERCK



Thank you

s

|

Merck &
Co., Inc.

* Lingkang Huang
» Scott Pruitt

* Fan Jin

Wei Zhou

Deepti Aurora-Garg
Razvan Cristescu
Sumesh Kachroo
Jared Lunceford

o

I/‘

B

Medicine Inc.

* Emily Castellanos
 Kenneth R. Carson
* Tamara Snow

* Daniel Backenroth

L Flatiron Health ’ Foundation
Inc.

o

Gerald Li

Garrett Frampton
Gaurav Singal
David Fabrizio
Brian Alexander

Question:
Chelsea Shao, Merck & Co., Inc.
E-mail: changxie.shao@merck.com

€9 MERCK



