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Background: Patients (pts) with advanced well-differentiated (G1/G2) NETs have lim-
ited treatment options. Everolimus (E) and sunitinib (S) are approved with overall
response rates (ORR)<10% with no demonstrated activity after progression (PD) to
prior targeted agents (TA). Lenvatinib is a multikinase inhibitor with potent affinity
against VEGFR1-3 and FGFR1-4 that may increase efficacy and revert primary and
acquired resistance to TA. We conducted a phase II study to evaluate the efficacy of len-
vatinib in panNETS and giNETs.

Methods: This is a prospective phase II study with two cohorts of pts with advanced
G1/G2 panNETs (cohort A) and giNETs (cohort B). All pts had documented PD by
RECIST prior inclusion. In cohort A, pts should have PD to E or S, regardless prior
therapy with somatostatin analogs (SSAs) or chemotherapy (CHT), and in cohort B
after PD on SSAs. Pts were treated with lenvatinib at 24 mg qd until PD or intolerable
toxicity. The primary endpoint was ORR by RECIST 1.1 upon central radiology review.
With 55 pts in each arm, our study was powered to identify an ORR with lenvatinib
of� 25% with 90% power and 5% a-error.

Results: We included 111 pts (55 panNETs and 56 giNETs). Median age was 59-y, 51%
were male and 70% were G2. For panNETs, 32% of pts were previously treated with
CHT, 87% with SSAs, 70% with E and 30% with S. ORR by central radiology assess-
ment was 29%, 40% for panNETs and 18.5% for giNETs. Stable disease was observed as
best response in 55.7% of panNETs and 76% of giNETs. With a median follow-up of 11
months, estimated median progression-free survival (PFS) for panNETs was 14.2
months (95% CI 11.4-NR) and 17.6 months (95% CI 11.5-NR) for giNETs. Adverse
events (AEs) were mild to moderate in 90% of pts, being fatigue, diarrhea and hyper-
tension the most frequent. Grade 3/4 AEs were reported in 10% of pts.

Conclusions: Lenvatinib showed significant antitumor activity and a favorable toxicity
profile in progressive advanced NETs. This is the highest reported ORR with a TA con-
firmed by central radiology assessment in panNETs and giNETs with promising PFS in
a pretreated population; further evaluation is warranted.
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Background: PDR001 is a high-affinity, humanized, anti-PD-1 IgG4 antibody that
blocks PD-L1 & PD-L2 binding to PD-1. A phase 2, multi-center study assessed the effi-
cacy & safety of PDR001 in pts with nonfunctional well- & poorly-differentiated (diff)
neuroendocrine neoplasms.

Methods: Pts with advanced NET (GI, Pan, or T origin) who have progressed on prior
Tx (including everolimus), & GEP NEC pts who have progressed on 1 line of chemoTx,
were enrolled, regardless of PD-L1 expression. Primary endpoint was overall response
rate (central; ORR). Secondary endpoints were duration of response, biomarker analy-
ses & safety.

Results: Total 116 pts enrolled (33 panNET, 32 GI NET, 30 T NET, & 21 GEP NEC).
Pts received PDR001 (400 mg, q4w) via 30 min IV infusion until disease progres-
sion/unacceptable toxicity. At data snapshot cut-off (Feb 09, 2018) with median
follow-up of 7.6 mo in NET and 6 mo in GEP NEC, ORR was 7.4% in well-diff NET
(pooled) & 4.8% in poorly-diff GEP NEC. Pts with T NET had higher ORR, while,
clinical activity was marginal in other cohorts (Table). Most common grade 3/4
adverse events (>2.5%) regardless of causality were abdominal & back pain, ane-
mia, dyspnea, & hypertension. PD-L1 expression was generally low; GEP NEC pts
had a higher proportion of PD-L1 expression in immune cells>1% (43% vs T NET:
19%; panNET: 23%; GI NET: 10%). Biomarker results suggest a potential link
between TIM-3 expression & lack of Tx response. Additional biomarker data will be
presented.

Table: 1308O
T* P GI Overall NET

(TþPþGI)

GEP NEC

Partial response, % 20.0 3.0 0 7.4 4.8

Stable disease, % 53.3 54.5 59.4 55.8 14.3

Unknown, % 10.0 3.0 6.3 6.3 14.3

Disease control rate, % 73.3 57.6 59.4 63.2 19.0

*All responses were observed in atypical carcinoid cohort.

Conclusions: These preliminary results suggest clinical activity of spartalizumab in pts
with well-diff nonfunctional NET of T origin. Further studies are needed to explore the
role of immunotherapy combinations, identifying predictive biomarkers for immu-
noncology (IO) response or strategies to increase response to IO in this pt population.

Clinical trial identification: NCT02955069.
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Background: We aimed to assess the safety and antitumor activity of JS001 in patients
with recurrent or metastatic NENs.

Methods: In this an open-label, non-randomized, phase 1b trial(NCT03167853), we
enrolled patients with measurable advanced nonfunctional NENs (Ki67�10%) that
had failed standard therapy. The benchmark of PDL1-positivity was set at� 5% tumor
cell expression or> 1% immune cells(membrane and cytoplasm) on an autostainer
(BOND-MAX, LEICA). JS001 was administered at a dose of 3 mg/kg every 2 weeks for
up to 2 years or until confirmed progression, intolerable toxicity, or withdrawal of con-
sent. Response was assessed every 8 weeks for the first 6 months and every 12 weeks
thereafter. The primary endpoint was objective response rate (ORR) per RECIST v1.1
and irRECIST.

Results: 23 patients with advanced NEN were enrolled from April 2017 to March 2018;
of these 2 patients were NET, 3 NET G3, 15 NEC and 3 MANEC. The primary site was
pancreas in 7 patients, gastrointestinal tract in 11 patients, and other sites in 5 patients.
The median age was 59 years(range, 38-77) and 14(60.9%) patients were male.
5(21.7%) patients received� 3 prior lines of therapy. PD-L1 positive rate was 28.6%(6/
21). 21 patients were evaluated as of the data cutoff. The ORR was 28.6%(6/21) in all,
40%(2/5) in NET and 25%(4/16) in NEC, and the DCR was 47.6% (10/21) for
irRECIST; 4 patients (2NET; 2NEC) achieved PR for an ORR of 19.0%, and the DCR
was 38.1%(8/21) for RECIST. Of 6 PD-L1-positive patients (2NET; 4NEC), the ORR
was 83.3%(5/6) for irRECIST and 66.7% (4/6) for RECIST. A reduction in tumor size
(sum of the longest tumor diameters) was documented for 42.8%(9/21). Median pro-
gression-free survival was 2.8 months(95%CI 1.6-4.0months). The duration of
response of the 4 patients were for 2.3þ, 3.3, 2.8þ and 2.3þmonths, and the inconsis-
tent 2 patients were 2.3þ and 2.8 months for RECIST. The most frequent treatment-
related adverse events(TRAEs) was grade 1 fatigue(n¼ 8), increased ALT or
AST(n¼ 6), and hypothyroidism(n¼ 4). Grade 3 TRAEs occurred in 2(9%) patients
with peritonitis. No patients had grade�4 TRAEs.

Conclusions: JS001 demonstrated antitumor activity and manageable safety profiles in
pretreated patients with advanced NENs.

Clinical trial identification: NCT03167853. Release date: April 6, 2017.
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Background: Therapeutic options for neuroendocrine neoplasms (NEN) are limited.
Within the NCT/DKTK-MASTER precision oncology trial, we apply prospective whole-
genome (WGS), whole-exome (WES), and transcriptome sequencing (TS) in a wide range of
solid tumors to evaluate the feasibility of optimizing treatment by deep analysis of genomic
alterations. Here we report the first clinical results of the NEN cohort within this study.

Methods: Between 2012 and 2017, we included 84 NEN patients. All patients had
advanced disease and had received at least one line of prior standard therapy. We per-
formed WES (n¼ 60) or WGS (n¼ 24) and TS (n¼ 69). Molecular findings (somatic/
germline small nucleotide variants, insertions, deletions, copy number variations,
mutational burden and signatures, homologous recombination deficiency scores, gene
expression patterns, etc.) were discussed in a molecular tumor board, and recommen-
dations were sent to the treating physician.

Results: Based on WES/WGS/TS, we recommended genomics-guided treatment in 74
patients (88%). Treatment recommendations were grouped as follows: PARP inhibi-
tion (n¼ 31), immunotherapy (n¼ 22), mTOR inhibition (n¼ 22), multi-kinase
inhibition (n¼ 13), CDK4/6 inhibition (n¼ 12), tyrosine or serine/threonine kinase
inhibition (ALK, n¼ 1; ERBB, n¼ 5; FGFR, n¼ 5; MET, n¼ 2; RET, n¼ 7; VEGFR,
n¼ 3), MEK inhibition (n¼ 6), chemotherapy (n¼ 3) or other (n¼ 34). 17 patients
received recommended therapies. Among those, 11 were evaluable for response with 4
partial responses (PR), 2 stable (SD) and 5 progressive diseases (PD). 25 patients died
before therapy could be started, 9 patients are currently receiving other successful regi-

pending.

Genomics-guided treatments

success

(PR or SD)

not

evaluable

no

success (PD)

NET G1 1 2 3 MKI1

NET G2 1 5 5 14 1 1 Cx2, METInh
3,

PARPInh
4, CI5

MKI10

NET G3 1 4 PARPInh
4,

CI5, MKI7
ALKInh

11

NEC G3 2 5 12 6 5 4 mTORInh
6 FGFRInh

8,

METInh
9

2x PARPInh
4

MANEC 1 7 1 3 CI5 CI5

HN ¼ head & neck, Th ¼ thorax, GI ¼ gastrointestinal, Lv/Pc ¼ liver &

pancreas, UG ¼ urogenital, oth ¼ other
1sunitinib, 2EWSR-FLI-fusion lead to ewing-sarcoma chemotherapy treat-

ment, 3cabozantinib, 4olaparib, 5checkpoint-inhibitor, 6everolimus, 7pazo-

panib, 8ponatinib, 9crizotinib, 10vandetanib, 11alectinib

Conclusions: Extensive genomic and transcriptomic characterization offers valuable
insight into pathogenic mechanisms in NEN and facilitates optimized treatment for
certain patients. Genomic landscape data and predictive biomarker analysis are cur-
rently in preparation.
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