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Background: Nivolumab, a programmed death (PD)-1 inhibitor, demonstrated effi-
cacy in a single-arm phase II study in patients (pts) with metastatic or surgically unre-
sectable urothelial carcinoma (UC) (CheckMate 275; Sharma et al. 2017). The current
analysis explores the potential association between pretreatment tumor mutation bur-
den (TMB) and response to nivolumab.

Methods: Tumor DNA from pretreatment archival tumor tissue and matched whole
blood samples was profiled by whole exome sequencing. TMB was defined as the total
number of missense somatic mutations per tumor, and was evaluated as a continuous
variable and by tertiles (missense count: high >167, medium 85-166, low <85). Cox
models were used to explore the association between TMB and progression-free sur-
vival (PFS) and overall survival (OS); and logistic regression for objective response rate
(ORR). Tumor PD-ligand 1 (PD-L1) expression was assessed by Dako PD-L1 immuno-
histochemistry 28-8 assay and was categorized as </>1%.

Results: 139 (51%) of 270 pts had evaluable TMB. Baseline characteristics, ORR, PFS,
and OS were similar between all treated pts and the TMB subgroup. ORR, PFS and OS
in all pts and TMB/PD-L1 subgroups are shown in the Table. TMB showed a statistic-
ally significant positive association with ORR (P=0.002) and PFS (P=0.005), and a
strong association with OS (P=0.067), even when adjusted for baseline tumor PD-L1
expression, liver metastasis status, and serum hemoglobin. High TMB had the greatest
impact on survival in pts with <1% PD-L1 expression (Table).

Conclusions: These exploratory findings suggest that TMB may enrich for response to
nivolumab and may provide complementary prognostic/predictive information be-
yond PD-L1. Further analyses in randomized trials are warranted to define the prog-
nostic/predictive value of TMB in the context of other biomarkers in UC pts treated
with immunotherapy.
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Table: 848PD ORR, PFS and OS: All patients and TMB/PD-L1 subgroups

All pts TMB subgroup TMB high TMB medium TMB low
N =270 N=139 N =47 N =46 N =46
ORR, % 20.0 20.1 319 174 10.9
PFS, months median  2.00 2.00 3.02 1.87 191
(95% Cl) (1.87-2.63) (1.87-3.02) (1.87-NR) (1.68-3.65) (1.84-3.15)
OS, months median ~ 8.57 723 11.63 9.66 5.72
(95% Cl) (6.05-11.27) (5.72-11.63) (5.82-NR) (4.76-NR) (4.21-11.30)
PD-L1 PD-L1 PD-L1 PD-L1 PD-L1 PD-L1 PD-L1 PD-L1 PD-L1 PD-L1
<1% >1% <1% >1% <1% >1% <1% >1% <1% >1%
N =146 N=124 N =69 N=70 N=23 N=24 N=21 N =25 N=25 N=21
ORR, % 15.8 250 174 229 304 333 238 12.0 0 238
PFS, months median  1.87 3.53 1.87 230 3.02 3.52 1.77 1.94 177 3.12
(95% Cl) (1.77-2.04) (1.94-3.71) (1.71-3.02) (1.87-3.71) (1.81-NR) (1.87-NR) (1.54-5.78) (1.68-3.71) (1.68-2.10) (1.87-7.23)
OS, months median ~ 5.95 11.63 5.68 10.28 NR 10.60 453 11.30 4.96 857
(95% Cl) (437-8.08) (9.10-NR)  (440-NR)  (6.05-NR)  (4.70-NR) (5.82-NR) (2.23-NR)  (5.85-NR)  (292-NR)  (4.21-NR)

ORR based on blinded independent review committee assessment Cl = confidence interval; NR = not reached
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