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Background: PURE-01 (NCT02736266) is a single-arm, phase 2 study of Pembro pre-
ceding radical cystectomy in MIBC. Updated results and exploratory biomarker analy-
ses are presented.

Methods: 71 patients (pts) will be enrolled, with cT� 3bN0 MIBC, regardless of cispla-
tin eligibility. Pembro is given 200mg q3w x3 cycles. Pathologic complete response
(pT0) in ITT population is the primary endpoint (EP). The H1 is pT0�25%, H0

pT0�15%. 15/71 pT0 are required. Biomarker analyses include: IHC PD-L1 combined
positive score (CPS, Dako 22C3), hybrid-capture based comprehensive genomic profil-
ing (CGP, FoundationONE), and expression of a 22-gene “T-cell inflamed” signature
via quantitative PCR (qPCR).

Results: As of 05/2018, 65 pts have been enrolled and all underwent CGP from TURB
samples: 42% showed DDR genomic alterations (GA). Median CPS was 21%. CPS and
qPCR showed a significant correlation (r¼ 0.71, p< 0.0001), whereas CPS did not cor-
relate with neither tumor mutational burden (TMB) nor DDR-GA (R¼-0.16). 37 pts are
evaluable for the primary endpoint. With 15 (40.5%) pT0 responses, the study has
already achieved its PE. RB1 and PBRM1 GA were significantly associated with pT0
(p¼ 0.014 and p¼ 0.007). pT0 responses were obtained in 10 (52.6%) pts with
CPS�21% and, most noteworthy, in 13 (61.9%) with DDR or RB1 GA. 8/8 pts (100%)
with DDR/RB1 GA and CPS�21% achieved pT0. The 22 gene T-cell inflamed signature
also significantly discriminated pT0 from non-pT0 pts (p¼ 0.0032). 17 pts had matched
pre-post Pembro tumor samples analyzed, showing a mean of 51.9% shared GA.
Concordant increases in gene expression by qPCR, observed in post- vs pre-Pembro
lesions, from at least 5/7 non responding patients, were consistent with promotion of
adaptive immunity (IFN-g, CXCL9, CXCR6, CD27, GZMB), being counteracted by
strong adaptive resistance mechanisms (CD274, PDCD1, CD276, PDCD1LG2, IDO1).

Conclusions: Pembro has already exceeded the pT0 responses required in this study.
Many new observations and the immune-genomic features interplay may contribute

identifying those pts who might deserve a bladder-sparing approach. Full results on the
entire dataset will be presented.
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Background: Locally advanced and metastatic PMNSGCT are highly aggressive tumors,
most of which become refractory to platinum-based chemotherapy. No effective salvage
therapy has been identified for these patients (pts). In this study, we performed CGP on
a series of 44 PMNSGCT and compared the results with chemorefractory, metastatic
pure seminomatous (Sem) and non-seminomatous (NS) testicular GCT.

Methods: Archival tissues from 44 chemotherapy-treated PMNSGCT, 22 Sem and
86 NS were sequenced by an FDA-approved hybrid-capture based CGP
(FoundationONE) at a CLIA-certified laboratory. Microsatellite instability (MSI) was
determined on 114 loci and tumor mutational burden (TMB, reported as mutations
[mut]/Mb) was determined on 1.1 Mbp of sequenced DNA.

Results: The PMNSGCT pts (43M/1F) had a similar median age as the NS which was sig-
nificantly younger than the Sem pts (P¼ 0.007). Yolk sac differentiation was most frequent
in PMNSGCT (39%). The mean GA/tumor was similar in all 3 GCT subtypes. Notable dif-
ferences in GA in PMNSGCT vs NS included significantly higher TP53 pathway GA
(81.6% vs 19.8%; p< 0.0001) and PIK3CA pathway GA (43.1% vs 6.9%; P< 0.0001) and
lower cell-cycle pathway GA (22.7% vs 55.8%; P¼ 0.0004) [Table]. PMGCT featured
more frequent targetable GA in BRAF (7%), ERBB2 and NTRK1-3 (2% both) than PS or
NS. KRAS GA frequencies were similar in all the 3 groups. There were no MSI-H
PMNSGCT cases. The mean TMB in PMNSGCT was similar to the Sem and NS tumors,
but there were more TMB�10 and�20 mut/Mb in the PMNSGCT group. Clinical exam-
ples of PMNSGCT responding to targeted therapy and immunotherapy will be presented.

Conclusions: The array of GA in PMNSGCT were similar to those from testicular NS,
with a higher frequency of yolk sac differentiation, TP53 GA and slightly increased
opportunities for targeted therapies (BRAF, ERBB2 and NTRK1) and immunothera-
pies (4.5% with TMB�20 mut/Mb). Further study of precision treatments for this
orphan disease appear warranted.
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Table: 867PD
Main GA subgroups Genes altered PMNSGCT Sem NS p-value*

Total n. 44 22 86

RAS-RAF pathway KRAS, NRAS, HRAS, BRAF 20 (46.4%) 13 (56.5%) 44 (51.2%) 0.584

TP53 pathway TP53, MDM2 36 (81.6%) 1 (4.3%) 17 (19.8%) <0.0001

Cell-cycle pathway CCND1/2/3, CDK4/6, CDKN2A/B, RB1 10 (22.7%) 12 (52.2%) 48 (55.8%) 0.0004

RTK pathway ERBB2, PDGFRA, KIT, MET, FGFR1/2/3 3 (6.8%) 6 (26.1%) 6 (6.9%) >0.99

PI3K pathway PIK3CA, MTOR, PTEN, AKT1/2 19 (43.1%) 6 (26.1%) 6 (6.9%) <0.0001

DDR pathway BRCA1/2, ATM, CHEK2, MUTYH 1 (2.3%) 3 (13.0%) 12 (13.9%) 0.060

Mean GA per tumor (standard deviation) 4.0 (2.5) 2.9 (2.6) 4.0 (2.7) >0.99

MSI-High 0 0 1 (1.2) >0.99

Median TMB (mut/Mb, range) 2.4 (0-55.7) 1.8 (0-6.3) 2.7 (0-23.4) >0.99

TMB �10-20 mut/Mb TMB �20 mut/Mb 3 (6.8) 2 (4.5) 0 0 3 (3.5) 1 (1.2) >0.99 >0.99

Abbreviations: DDR: DNA-damage response and repair genes; GA: genomic alterations; IQR: interquartile range; MSI: microsatellite instability; TGCT: testicu-

lar germ cell tumors; TMB: tumor mutational burden; Mut: mutations; NS: not significant. *Fisher’s exact test or t-test
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