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Background

« Tumor mutational burden (TMB) measures the humber of mutations
within a tumor genome and represents an emerging prognostic and

Table 1. Baseline demographic and clinical characteristics by

TMB status

All patients
(N = 7465)

TMB-H

(n = 427)

TMB-L

(n = 7038)

Figure 2. Association of TMB and other variables with survival
outcomes

Progression-free survival HR for risk of

progression
predictive biomarker of response to immuno-oncology (I0) therapy Age, median (range), years® 63 (19-85) 64 (24-85) | 63 (19-85) Variable | or death (95% CI) P value
across multiple types of solid tumors'™ Sex, n (%) TMB ;

, , , , , , > % TMB-H vs TMB-L —e— 0.96 (0.85-1.08)  0.5098

o Despite extensive research into a possible role for TMB in patients /;/\ale l izgg 22;; ;gz EZ;; igg? 222; Age at start of 2L therapy :
. . . . e émale '
with cancer receiving 10 thergpy, there has been llmlted focus on Missing 1 (< 1) 0 1 (< 1) - 65 vs < 65 years I 0.98 (0.91-1.06)  0.6311
the predictive/prognostic utility of TMB among patients who are not Sex -
. Race, n (%) 5
treated with 10 therapy White 5092 (68) 284 (67) | 4808 (68) Male vs female - 1.28 (1.20-1.37) < 0.0001
— In a prior study of patients with metastatic cancers not receiving Black or African American 588 (8) 33 (8) 555 (8) Race :
10 therapy, TMB assessed by next-generation sequencing was not As‘fnb 1182 (3) 173 (13) 1175 (fé Asian vs white o 0.91(0.76-1.10)  0.3406
associated with overall survival (0S)’ Other 62 (16) 67 (16) 095 (16) Black vs white - — 1.13 (1.02-1.27)  0.0266
Missing 435 (6) 30 (7) 405 (6) Other vs white —o— 0.92 (0.85-1.00)  0.0472
o Here, we conducted a retrospective observational study to evaluate Practice type, n (%) Missing vs white —— 1.12 (0.99-1.28)  0.0774
the predictive impact of TMB on efficacy outcomes among patients Academic institution 584 (8) 30 (7) 554 (8) Practice type :
who were |0-naive and who received non-10 therapy in the second- Community site 6881 (92) 397 (93) 6484 (92) Academic vs community —— 1.11(0.98-1.27)  0.1087
or later-line setting for various advanced or metastatic solid tumors Insurance type, n (%) Insurance type :
Commercial health plan 3389 (45) 185 (43) 3204 (46) Multiple types vs commercial —o— 0.96 (0.87-1.06)  0.4518
Medicare 1745 (23) 107 (25) 1638 (23) Medicare vs commercial —— 0.88 (0.77-1.01)  0.0638
Medicaid 176 (2) 7(2) 169 (2) Medicaid vs commercial . o 1.12 (0.89-1.40)  0.3369
M eth 0 ds gtner government program 1;83 gz)) 7c7) ﬁ?}) 113% gz}) Other types vs commercial —o— 1.03 (0.94-1.12)  0.5577
er payere e : : ]
Patient assistance program 351 (5) 20 (5) 331 (5) I.V\Tsslmg vs com.merc1al —o- 0.96 (0.89-1.04) 0.3112
: - : : : g : Self-pay 52 (< 1) 4 (<1) 48 (< 1) Initial TNM staging ,
» This study utilized the U5-based, nationwide, de-identified Flatiron Missing 1545 (21) 94 (22) 1451 (21) Stage O-lll vs stage IV ‘o 1.03 (0.97-1.10)  0.3141
Health-Foundation Medicine, Inc. (FH-FMI) multi-tumor clinico-genomic ECOG PS, n (%) Missing vs stage IV ——— 0.91 (0.78-1.06)  0.2066
, N (%)? :
database (CG DB) 0-1 5373 (72) 284 (67) 5089 (72) ECOG PS at start of 2L therapy :
— Retrospective longitudinal clinical data were derived from 22 765 (10) 63 (15) 702 (10) 2 2 Vs 0-1 i ° 1.34 (1.21-1.48) < 0.0001
: . ) Missing 1327 (18) 80 (19) 1247 (18) Missing vs 0-1 —e— 0.97 (0.89-1.05)  0.3902
electronic health record data, comprising patient-level structured . ; .
and unstructured data, curated via technology-enabled abstraction, TU"C‘Olr tYPte’l" (%) 2569 (34) 116 @27) 2453 35) 0.5 1.0 2.0
. . . . olorecta . . .
and were lmkgd to genomic data derived from FMI .comp.r.ehenswe Breast 2120 (28) 160 (37) 1960 (28) Lower risk <—— Higher risk
genomic profiling tests in the FH-FMI CGDB by de-identified, Pancreatic 759 (10) 6 (1) 753 (11)
deterministic matching® Ovarian 669 (9) 15 (4) 654 (9) :
o S . o . Gastric 478 (6) 43 (10) 435 (6) Overall survival .
« Data originated from approximately 280 US cancer clinics, representing Prostate 445 (6) 16 (4) 429 (6) , HR for risk of
approximately 800 sites of care Endometrial 238 (3) 22 (5) 216 (3) Variable , death 5% C) P value
. . . _ Bladder 82 (1) 27 (6) 55 (< 1) TMB :
« Study inclusion criteria were Lung (small cell) 59 (< 1) 17 (4) 42 (< 1) TMB-H vs TMB-L ——— 0.93 (0.82-1.06)  0.2671

. . . Head and neck 31 (< 1) 4 (<1) 27 (< 1) l

— Diagnosis betwgen January 1, 2011, and.November 30, 2020, with Liver (hepatocellular) 15 (< 1) 1 (<1) 14 (< 1) Age at start of 2L therapy :
1 of the following advanced or metastatic tumors: colorectal, Cenr of index tremtrent date. m (% 2 65 vs < 65 years ro— 1.06 (0.99-1.14)  0.0998
breast, pancreatic, ovarian, gastric, prostate, endometrial, bladder, Sty eament ate, (%) 26 (< 1) (<) 22 (< 1) Sex ;
lung (small cell), head and neck, or liver (hepatocellular) 2012 106 (1) 8 (2) 98 (1) Male vs female i & 1.71(.611.82) <0.0001
Ace > 18 he ti £ di < of ad q 2013 264 (4) 25 (6) 239 (3) Race
— Age = 1o years at the time of diagnosis of advanced or 2014 513 (7) 41 (10) 472 (7) Asian vs white —! 0.80 (0.65-0.98)  0.0301
metastatic disease 2015 703 (9) 43 (10) 660 (9) Black vs white —— 1.12 (1.00-1.24)  0.0516
: - - 2016 902 (12) 58 (14) 844 (12) Other vs white —o— 0.93 (0.85-1.01)  0.0838
— 10-nailve and treated with non-10 therapy in the second- and :
O . ) 0 24 2017 1081 (14) 59 (14) 1022 (15) Missing vs white . —e— 1.26 (1.11-1.43)  0.0004
later-line settings 2018 1234 (17) 53 (12) 1181 (17) Practice t :
. . : ™ 2019 1303 (17) 65 (15) 1238 (18) ractice type ;
— Aknown tissue TMB score as determined by the FoundationOne CDx 2020 1333 (18) 71 (17) 1262 (18) Academic vs community — — 1.05(0.93-1.18)  0.4653
assay (Foundation Medicine, Cambridge, MA, USA) . . oy Insurance type :
. . . o ) isease stage, n (% . . - ]
. Patients were excluded if they had insufficient data after their 0 2 (< 1) 0 2 (< 1) m:i'f;fetz‘s’z;’:;gzglerc‘al ® (1)‘(8); :8'% ;';i; g'ggg‘:’
advanced or metastatic cancer diagnosis; another cancer within the | 437 (6) 24 (6) 413 (6) o . i PO '

. 2 . . h |O h . h b f ft I 1091 (15) 72 (17) 1019 (14) Medicaid vs commercial : ® 1.07 (0.85-1.33) 0.5782
Previous £ years; treatment wit any therapy either before or atrter 1l 1585 (21) 90 (21) 1495 (21) Other types vs commercial —— 1.00 (0.92-1.09) 0.9890
the defined study treatment; only blood TMB data available; treatment \Y 3913 (52) 203 (48) 3710 (53) Missing vs commercial —— | 0.85 (0.78-0.92) < 0.0001
with second- or later-line therapy for locoregional/nonmetastatic Missing 437 (6) 38 (9) 399 (6) Initial TNM staging .
disease or study treatment prior to 14 days before their advanced or Median (range) follow-up, months® 12 (0-113) 11 (0-113) 12 (0-111) Stage 0-lIl vs stage IV —o- | 0.91 (0.85-0.97)  0.0020

; ; X ; 1 NI ; Missing vs stage IV —e—! 0.86 (0.76-0.97) 0.0143
metastatic cancer diagnosis; or they were involved in a clinical trial Median (SD) TMB, mutations/Mb 2.6 (8.8) 13.8 (29.7) 2.6 (2.3) 206 PS ot stort of 2L therany :
o The reported outcome measures were progression-free survival (PFS) e o . — > 2 vs O-1 i o— 1.82 (1.66-1.99) < 0.0001
. . . aAge and ECOG PS determined at index treatment date, defined as the start of second-line therapy. PIncludes Hispanic/ = : . . .
and OS, estimated from an index date of the start of second-line Latino and other racial minorities, such as Native American. “Includes “type unknown” and “workers compensation.” Missing vs 0-1 —— . 0.89 (0.82-0.96) 0.0039

dAt initial diagnosis. ¢Follow-up calculated from index treatment date, defined as the start of second-line therapy; for !
patients who died, follow-up end date was the death date; for patients without evidence of death, follow-up end date '

was the last clinical activity date. 0.5 1.0 2.0
SD, standard deviation. Lower risk <—— Higher risk

therapy using Kaplan-Meier methodology

— PFS data were only available for patients with colorectal, breast,
gastric, bladder, lung (small cell), or liver (hepatocellular) cancers

2L, second line; HR, hazard ratio.

« Cox proportional hazards models were used to assess the influence of Figure 1. Survival outcomes by TMB status
the following factors on PFS and OS: TMB; age; sex; race; practice type;
insurance type; initial tumor, nodes, metastasis (TNM) staging; and

Eastern Cooperative Oncology Group performance status (ECOG PS)

Progression-free survival®

Median PFS (95% Cl),
Treatment months

TMB-L 5.9 (5.7-6.1) « Limitations include the retrospective nature of the analysis, the

« TMB analyses used a cutoff of 10 mutations per Mb

— TMB-high (TMB-H) was defined as = 10 mutations per Mb, TMB-low
(TMB-L) as < 10 mutations per Mb

TMB-H 5.6 (4.9-6.5)
P =0.6010

potential for missing data or errors in data entry, variation in follow-
up time, and no consistent assessment of disease progression

« The results may also have been influenced by the relative proportion
of patients with certain tumor types (the population included an over-
representation of patients with colorectal and breast cancers [> 60%]),
as well as utilization of the 10 mutations per Mb TMB cutoff

Patients

« In total, 7465 patients met the inclusion criteria and were included in

the study (Table 1) 4'1 5'5 6

Follow-up (years)

Progression-free survival (%)

ITHET T ,
1 — — ﬁ—&— =
T ¥

Conclusions

— Median age was 63 years, 63% were female, and 92% were treated
at a community site

— Most patients (72%) had an ECOG PS of 0 or 1

— The most common tumor types were colorectal (34%) and
breast (28%), and most patients received index treatment between 100
2016 and 2020

No. at risk
TMB-L 4910 931 100 38 17 5
TMB-H 362 74 11 5 2 0

« Results from this large-scale, real-world analysis suggest that
TMB is not a generalizable predictive biomarker for patients
receiving non-l0 therapy for various advanced or metastatic

Overall survival® )
solid tumors

Median 05 (95% CI), . Additional analyses will be required to investigate possible

. .. _ Treatment months
« Demographic and clinical characteristics were generally balanced _ TMB-L 18.6 (18.0-19.4) alternative TMB cutoff values across patients with various
2 ° oo ) .
between the TMB-H and TMB-L subgroups (Table 1) < TMB-H 19.5 (15.8-23.9) solid tumor types receiving non-10 therapy
Impact of TMB on PFS and OS 3 P =0.3812
>
« Among all eligible patients (N = 7465), median PFS (95% confidence § Ref
interval [CI]) was 5.9 (5.7-6.1) months and median OS (95% Cl) was = ererences
18.7 (18.1-19.4) months g 1. Samstein RM, et al. Nat Genet 2019;51:202-206.
. When assessed according to TMB status, median PFS and OS were 3 2. Chan TA, et al. Ann Oncol 2019;30:44-56.
not significantly different between the TMB-H and TMB-L subgroups i ' 3?5:;2;:;2['5':[ CEZ,C,Z f;:eizzgeiézgfgz1gj;’;4
(F]gure 1 ) 5. McGrail DJ, et al. Ann Oncol 2021;32:661-672.
« TMB was not significantly associated with PFS or OS in both univariate 6. Singal G, et al. JAMA 2019;321:1391-1399.

(not shown) and adjusted Cox proportional hazards models (Figure 2)

Follow-up (years)
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