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What Did We Know Before ASCO 2014?
In the United States, pancreatic cancer remains the fourth 
leading cause of cancer death [1]. While surgery remains the 
only method of cure, the majority of patients present with 
unresectable or metastatic disease and a median survival 
of 8-14 months [2]. Given the low efficacy of current 
treatments today, investigation of novel therapeutic 
approaches is warranted. Here we discuss and summarize 
the results (Table 1) from four selected Phase I trials as 
presented at the 2014 Annual Meeting of American Society 
of Clinical Oncology (ASCO).

What Did We Learn at ASCO 2014?
Advances in Chemotherapy

Currently, most patients with locally advanced, 
unresectable or metastatic pancreatic cancer will receive 
gemcitabine-based chemotherapy or FOLFIRINOX. 
While FOLFIRINOX was superior to gemcitabine with 
longer overall survival, the regimen causes significant 
hematologic, GI, and neuropathic toxicity [3]. To mitigate 
these adverse effects which were largely attributed to 
irinotecan, Safran et al. conducted a phase I trial with 25 
patients with locally advanced or metastatic pancreatic 
cancer where patients received up to 12 cycles of FOLFOX-A 
with increasing doses of nab-paclitaxel (Abraxane).After 
6 cycles, patients without metastatic progression could 
have locoregional treatment [4]. Protein-bound paclitaxel 

previously showed improved survival in combination 
with gemcitabine monotherapy for pancreatic cancer [5], 
but its efficacy with FOLFOX is unclear. With FOLFOX-A, 
dose limiting toxicity included nausea and fatigue in 2 of 3 
patients at 175mg/m2, and 90% of patients receiving ≥10 
cycles of FOLFOX-A experienced grade 2-3 neuropathy. 
They identified a maximum tolerated dose of 150mg/m2 
every 2 weeks with FOLFOX and report that a promising 
53% of patients saw a partial response to this combination 
therapy [4].

Advances in Targeted Therapy

Successes such as imatinib and erlotinib in chronic 
myelogenous leukemia (CML) and non-small cell lung 
cancer respectively are prime examples of the enormous 
therapeutic potential of targeting molecular pathways in 
cancer. However, translating the current understanding of 
pathogenesis in pancreatic cancer into effective therapies 
continues to challenge investigators. Mutations in KRAS, 
p53, p16, and SMAD-4 drive carcinogenesis in pancreatic 
ductal cancer [6], but alternate aberrant pathways in 
pancreatic cancer may present additional drug targets. In 
addition, resistance to chemotherapy can occur by usurping 
pro-survival pathways [7-9]. Pancreatic cancer cells that 
develop resistance to gemcitabine have been found to be 
more “stem cell-like” with an increased activation of the 
NOTCH pathway [9]. This pathway can protect cancer cells 
from chemotherapy by inhibiting the apoptosis [7].

Cook et al. assessed the safety and tolerability of a gamma 
secretase inhibitor, MK-0752, that blocks the NOTCH 
pathway in 29 patients with metastatic pancreatic cancer. 
Patients were treated with concurrent gemcitabine and 
escalating doses of MK-0752 and evaluated for toxicities 
and tumor response. Patients tolerated the drug with 
acceptable GI toxicity including diarrhea, nausea, vomiting, 
in addition to fatigue, thrombocytopenia, and transaminitis. 
The investigators were able to reach the full single-agent 
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Patients receiving combination therapy saw improved 
median OS (119 vs. 84 days, HR 0.54, CI 0.27-0.87, P=0.02). 
Observation is ongoing in 3 patients treated in the 
experimental arm now at 11-17 months [15].

The array of other targeted therapies being tested in 
ongoing Phase I trials in combination with existing 
chemotherapies include dasatinib, a BCR-ABL and SRC 
family tyrosine kinase inhibitor active in AML, CPI-613, 
an inhibitor of α-ketoglutarate dehydrogenase, and PF-
04136309, an immune-modulator.

Conclusions
These novel pursuits along with perpetual refinement of 
existing treatments may offer additional hope of prolonged 
survival with improved toxicity and quality of life for 
patients with pancreatic cancer.
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doses for both gemcitabine and MK-0752 when given in 
combination without observing dose-limiting toxicity. In 
an evaluable 18 patients, 11 patients saw partial response 
at 12 weeks that was sustained to 38 weeks [10]. This is 
an intriguing result that warrants further investigation, 
particularly in the setting patients who initially respond 
to and tolerate gemcitabine well, but develop resistant 
disease. 

FG-3019 is a human monoclonal antibody that has been 
promising in mouse models of pancreatic cancer by 
suppressing connective tissue growth factor (CTGF) which 
is activated in pancreatic adenocarcinoma [11]. Picozzi et 
al. conducted a phase I study of FG-3019 with gemcitabine 
and erlotinib in 75 patients with untreated Stage III-IV 
pancreatic cancer, assessing safety and clinical response. 
52% of patients achieved stable disease with a partial 
response or complete responsein 14% of patients. The 
best survival was seen in patients with higher measurable 
plasma concentrations of circulating FG-3019 antibodies 
and with low baseline CTGF levels with a median OS 11.2 
months with a 1-year OS of 42% [12]. This study cannot 
determine whether the correlation of CTGF levels and 
outcome are prognostic or predictive, however, it supports 
ongoing translational investigation of this novel growth 
factor. 

Advances in Radioimmunotherapy

Exploitation of molecular targets also showed effect in 
preclinical studies using radioimmunotherapy (RAIT) for 
metastatic pancreatic cancer. Clivatizumab is a humanized 
monoclonal antibody specific to mucin produced by 
pancreatic ductal cancer that can be used to guide delivery 
of radioactive Yttrium-90 (90Y) specifically to pancreatic 
tumors and thereby induce tumor death. In animal models, 
gemcitabine enhanced treatment response when combined 
with RAIT [13]. Previously Ocean et al. demonstrated 
the tolerability of combined weekly gemcitabine with 
clivatizumab in a Phase 1 trial with 38 patients with Stage 
III-IV treatment-naïve pancreatic cancer in which median 
survival was 7.7 months [14]. In this Phase Ib study, 
Picozzi et al. randomized 48 patients with locally advanced 
or metastatic chemotherapy-refractory pancreatic cancer 
to receive weekly low radio sensitizing doses gemcitabine 
with 90Y-clivatuzumab-tetraxetan or 90Y-clivatuzumab-
tetraxetan alone. Transient myelosuppression limited 
dose escalation due to Grade 3-4 thrombocytopenia, 
neutropenia, and anemia. Patients also experienced 
venous thromboembolism, coagulopathy and infection. 

Study Group Enrollment Treatment Toxicity Outcome

Cook et al. [10] 29 metastatic pancreatic cancer MK-0752 NOTCH 
pathway inhibitor

GI (diarrhea, nausea, vomiting), fatigue, 
thrombocytopenia, transaminitis

Sustained PR in 11/18 
patients

Picozzi et al. [12] 75 locally advanced or metastatic 
pancreatic adenocarcinoma

FG-3019 anti-CTGF 
monoclonal antibody No DLT reported Median OS 9.4 mo

Safran et al. [4] 25 locally advanced or metastatic 
pancreatic adenocarcinoma FOLFOX-A Nausea, fatigue, neuropathy, neutropenia PR in 8/15 patients

Picozzi et al. [15] 48 locally advanced or metastatic 
pancreatic ductal cancer

Gemcitabine + 
90Y-clivatuzumab-
tetraxetan

Myelosuppresion, VTE, coagulopathy, 
infection

HR death 0.54 (P=.02), 7 
week improved survival 

Table 1. Summary of phase 1 trials in pancreatic cancer.
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