
assessments were performed by trial investigators using irRECIST. The primary phase 2
endpoint was objective response rate (ORR) at 24 weeks. Secondary endpoints included
ORR, progression-free survival (PFS), and duration of response (DOR).

Results: 30 Pts were enrolled in either the phase 1b (8 pts) or phase 2 cohort (22 pts).
Data cutoff Feb 15, 2017. 11 (37%) Pts had 0, 11 (37%) pts had 1, and 8 (27%) pts had
�2 prior anti-cancer therapies. Of pts who received prior medication (n¼ 19, 63%), 16
(53%) received prior VEGF-targeted therapy. Efficacy outcomes are summarized in the
Table. At data cutoff, 17 (57%) pts were still receiving treatment, 8 (27%) completed
treatment due to disease progression, and 5 (17%) discontinued treatment. The most
common any-grade treatment-emergent adverse events were diarrhea, fatigue, hypo-
thyroidism, nausea, and stomatitis. Toxicities were manageable with dose interruption
and/or modification and no new safety signals were found. Updated data will be
presented.

Conclusions: Combination treatment with LENþpembro showed promising antitu-
mor activity and an acceptable safety profile. A phase 3 trial of LENþpembro and
LENþeverolimus, vs sunitinib in first-line treatment for metastatic clear cell RCC is
ongoing.

Clinical trial identification: NCT02501096

Legal entity responsible for the study: Eisai Inc

Funding: Eisai Inc

Disclosure: C-H. Lee: Research funds to institute from Eisai, Bristol-Myers Squib,
Pfizer, Exelixis, Calithera, and consulting fees from Exelixis. D. Rasco: Research fund-
ing from Aeglea, Asana, Ascentage, Bayer, Celgene, Eisai, Five Prime Therapeutics,
GlaxoSmithkline, Macrogenics, Merck, Millennium Pharmaceuticals, OncoMed
Pharmaceuticals, Pharmacyclics, Rexahn Pharmaceuticals, Santa Maria
Biotherapeutics. M. Taylor: Honoraria from/held consulting advisory role with: Eisai,
Bristol-Myers Squib, Blueprint Medicine, and Trillium Pharma; participated in speak-
ers’ bureau for Eisai Inc. C. Dutcus, R. Shumaker, D. Stepan, D. Li: Employee of Eisai
Inc. E.V. Schmidt: Employee of/stockholder: Merck Research Labs. R.J. Motzer: Grants
from Pfizer, Eisai, Exelixis, Novartis, and Bristol-Myers Squib. Served as a consultant to
Pfizer, Eisai, Exelixis, and Novartis. All other authors have declared no conflicts of
interest.

848PD Impact of zumor mutation burden on nivolumab efficacy in second-
line urothelial carcinoma patients: Exploratory analysis of the phase ii
checkmate 275 study

M.D. Galsky1, A. Saci2, P.M. Szabo2, A. Azrilevich3, C. Horak2, A. Lambert4, A. Siefker-
Radtke5, A. Necchi6, P. Sharma7

1Department of Medicine, Icahn School of Medicine at Mount Sinai/Tisch Cancer
Institute, New York, NY, USA, 2Oncology, Bristol-Myers Squibb, Princeton, NJ, USA,
3Global Clinical Research/Oncology, Bristol-Myers Squibb, Princeton, NJ, USA,
4Oncology, Bristol-Myers Squibb, Braine-l’Alleud, Belgium, 5Medicine, MD Anderson
Cancer Center, University of Texas, Houston, TX, USA, 6Medical Oncology, Fondazione
IRCCS - Istituto Nazionale dei Tumori, Milan, Italy, 7Genitourinary Medical Oncology,
MD Anderson Cancer Center, University of Texas, Houston, TX, USA

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 (P¼0.002) and PFS (P¼0.005), and a
strong association with OS (P¼0.067), 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.

Clinical trial identification: NCT02387996

Legal entity responsible for the study: Bristol-Myers Squibb

Funding: Bristol-Myers Squibb

Disclosure: M.D. Galsky: Received research funding from Bristol-Myers Squib,
Novartis, and Merck and has served on advisory boards for Genentech, Merck, EMD-
Serono, and AstraZeneca. A. Saci: Reports being an employee of Bristol-Myers Squibb
during the conduct of the study. A. Azrilevich: Reports being an employee of the spon-
sor, Bristol-Myers Squibb. C. Horak: Reports being an employee and stockholder of
Bristol-Myers Squibb A. Lambert: Reports employment and stock owner from Bristol-

Table: 848PD ORR, PFS and OS: All patients and TMB/PD-L1 subgroups

All pts TMB subgroup TMB high TMB medium TMB low

N¼ 270 N¼ 139 N¼ 47 N¼ 46 N¼ 46

ORR, % 20.0 20.1 31.9 17.4 10.9

PFS, months median 2.00 2.00 3.02 1.87 1.91

(95% CI) (1.87–2.63) (1.87–3.02) (1.87–NR) (1.68–3.65) (1.84–3.15)

OS, months median 8.57 7.23 11.63 9.66 5.72

(95% CI) (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%

N¼ 146 N¼ 124 N¼ 69 N¼ 70 N¼ 23 N¼ 24 N¼ 21 N¼ 25 N¼ 25 N¼ 21

ORR, % 15.8 25.0 17.4 22.9 30.4 33.3 23.8 12.0 0 23.8

PFS, months median 1.87 3.53 1.87 2.30 3.02 3.52 1.77 1.94 1.77 3.12

(95% CI) (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 4.53 11.30 4.96 8.57

(95% CI) (4.37–8.08) (9.10–NR) (4.40–NR) (6.05–NR) (4.70–NR) (5.82–NR) (2.23–NR) (5.85–NR) (2.92–NR) (4.21–NR)

ORR based on blinded independent review committee assessment CI ¼ confidence interval; NR ¼ not reached
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849PD Comparison of tumor mutational burden (TMB) in relevant molecular
subsets of metastatic urothelial cancer (MUC)

S.K. Pal1, N. Agarwal2, T.K. Choueiri3, P.J. Stephens4, J.S. Ross5, V.A. Miller4, S.M. Ali4,
J. Chung6, P. Grivas7

1Medical Oncology, City of Hope, Duarte, CA, USA, 2Medical Oncology, Huntsman
Cancer Institute, Salt Lake City, UT, USA, 3Medical Oncology, Dana-Farber Cancer
Institute, Boston, MA, USA, 4R & D, Foundation Medicine, Cambridge, MA, USA,
5Pathology, Albany Medical Center, Albany, NY, USA, 6Pathology, Foundation Medicine,
Cambridge, MA, USA, 7Medical Oncology, Cleveland Clinic, Cleveland, USA

Background: Phase I and II studies suggest potential benefit with targeted therapy (TT)
(e.g., FGFR3, ERBB2/3 and CDK4/6 inhibitors) in relevant molecular subsets of MUC.
Given increasing data supporting PD-1/PD-L1 inhibitors in MUC, rationale for com-
binations of TT and immunotherapy (IO) is sought. TMB is a putative biomarker of IO
response; we investigated differences in TMB in relevant molecular subsets of MUC.

Methods: DNA was extracted from 40 microns of FFPE sections from 2024 consecutive
patients with MUC. Comprehensive genomic profiling (CGP) was performed on
hybridization-captured, adaptor ligation based libraries to a mean coverage depth of
688X for up to 315 cancer-related genes plus 37 introns from 14 genes frequently rear-
ranged in cancer. The CGP assay included base substitutions (SUB), INDELs, copy
number alterations (CNA) and fusions/rearrangements. TMB was determined on 1.2
million Mb of sequenced DNA; results are reported for the overall cohort and in subsets
segregated separately by presence or absence of FGFR3, ERBB2/3, PIK3CA and
CDKN2A/B alteration.

Results: 2024 consecutive pts (1457:567 M:F) with MUC were assessed with a median
age of 67 years. Median TMB in the overall cohort was 7.2 mutations/Mb. FGFR3,
ERBB2, ERBB3, PIK3CA, and CDKN2A/B alteration were identified in 23%, 14%, 4%,
19% and 37% of pts, respectively. TMB was significantly different in pts segregated
based on ERBB2 alteration (P¼ 1.8x10�7), PIK3CA alteration (P¼ 1.7x10�6) and
ERBB3 mutation (P¼ 0.01) (Table). ERBB2 and FGFR3 genomic alterations (GAs)
were significantly mutually exclusive, while FGFR3 GAs significantly co-occurred with
PIK3CA and CDKN2A/B. Further differences in CGP amongst these subsets will be pre-
sented at the meeting.

Conclusions: Given the proposed correlation between TMB and IO response, these
data may inform the utility of combination strategies. Specifically, given higher TMB in

pts with ERBB2/ERBB3 or PIK3CA alteration, combination studies exploring IO with
TT directed at these targets may be warranted.

Legal entity responsible for the study: Sumanta K. Pal, MD

Funding: None

Disclosure: S.K. Pal: Consulting: Genentech, Aveo, Eisai, Roche, Pfizer, Novartis,
Exelixis, Ipsen; Honoraria: Genentech. P.J. Stephens, J.S. Ross, V.A. Miller, S.M. Ali,
J. Chung: Employee of and holds equity interest in Foundation Medicine All other au-
thors have declared no conflicts of interest.

850PD Epithelial-mesenchymal transition (EMT), T cell infiltration, and
outcomes with nivolumab (nivo) in urothelial cancer (UC)

M.D. Galsky1, L. Wang1, A. Saci2, P.M. Szabo2, Y. Gong1, J. Zhu1

1Medicine, Tisch Cancer Institute, Icahn School of Medicine at Mount Sinai, New York,
NY, USA, 2Oncology, Bristol-Myers Squib, Princeton, NJ, USA

Background: The presence of tumor infiltrating lymphocytes has been associated with
a higher objective response rate (ORR) to PD-1/PD-L1 blockade. Across a variety of
cancers, high EMT gene expression correlates with increased T cell infiltration. The im-
pact of these interrelated processes on outcomes with PD-1/PD-L1 blockade has not
been defined.

Methods: The TCGA UC cohort (n¼ 405) was utilized to determine the relationship
between EMT gene signature (sig) expression (200 genes in MSigDB) and infiltrating T
cell abundance (ITA). ITA was inferred using mRNA expression of 144 T cell genes. A
phase 2 trial of nivo in metastatic UC (CheckMate 275, n¼ 212) was used to determine
the impact of EMT sig (HTG EdgeSeq) and CD8 expression (IHC) on ORR,
progression-free (PFS), and overall survival (OS).

Results: In the TCGA cohort, EMT sig correlated with ITA (CC¼ 0.60, p< 2e-16). The
correlation remained significant after correction for sample purity (CC¼ 0.37, p¼ 1e-
14) and UC molecular subtype (p¼ 1e-13). In the CheckMate 275 cohort, EMT sig cor-
related with CD8 expression (CC¼ 0.29, p¼ 2e-05). The impact of EMT sig and CD8
expression on outcomes is shown (Table). Higher CD8 expression was associated with
longer PFS (p¼ 0.0003) and OS (p¼ 0.01). There was a significant interaction between
EMT sig and CD8 (PFS, p¼ 0.038; OS, p¼ 0.064); in CD8high tumors, ORR, PFS, and
OS were worse in EMThigh vs EMTlow.

Conclusions: While much effort has been focused on “turning cold tumors hot” as a
strategy to improve the efficacy of PD-1/PD-L1 blockade, a large proportion of “hot
tumors” do not respond. Among “hot” UC, EMThigh tumors are associated with a lower
ORR to nivo and shorter PFS and OS. These findings substantiate EMT as a potential
mechanism of immune escape and raise the possibility of co-targeting EMT and PD-1/
PD-L1 in “hot” UC.

Clinical trial identification: NCT02387996

Legal entity responsible for the study: Matthew Galsky

Funding: Bristol-Myers Squib

Disclosure: M.D. Galsky: Received research funding from Bristol-Myers Squib,
Novartis, and Merck and has served on advisory boards for Genentech, Merck, EMD-
Serono and AstraZeneca. A. Saci and P.M. Szabo: Employees of Bristol-Myers Squib.
All other authors have declared no conflicts of interest.
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