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Summary 

Pancreatic cancer is the fourth leading cause of cancer deaths. Since the majority of patients present with incurable 

metastatic disease, novel imaging methods are needed to identify pancreatic cancer and assess response to therapy. 

Research presented at the 2013 American Society of Oncology (ASCO) Annual Meeting provided insight into potential 

imaging methods. We discuss Abstracts #4049, #TPS4144, #TPS4146, and #E15069 in this paper. 

 

What We Knew Before the 2013 American 

Society of Clinical Oncology (ASCO) Annual 

Meeting 

Pancreatic cancer is the fourth leading cause of 

cancer deaths in men and women [1]. The five-year 

survival for all patients with pancreatic 

adenocarcinoma is less than 5% [2]. Metastatic 

pancreatic cancer remains a difficult disease to cure. 

Assessing response to treatment has been based 

primarily on the primitive Response Evaluation 

Criteria In Solid Tumors (RECIST) that has high 

variability [3, 4]. The usefulness of RECIST as an 

endpoint is suspect [5, 6]. Alternatives are needed 

that either: 1) assess the mechanism of the therapy; 

or 2) perform image feature analysis. 

What We Learnt at the 2013 American Society of 

Clinical Oncology (ASCO) Annual Meeting 

This paper summarizes the abstract 

presentations of pancreatic cancer imaging at 

recent ASCO Annual Meeting (Table 1). 

Clinical Characterization of Hypoxia in Pancreatic 

Ductal Adenocarcinoma (PDAC) by 18F-FAZA PET and 

Pimonidazole (Abstract #4049 [7]) 

Pimonidazole has been studied as a marker of 

hypoxia in malignancy for over a decade [8]. By 

administrating pimonidazole into tumors, 

immunohistochemistry can be performed of 

pathology specimens to assess for hypoxia. Since 

certain therapies attempt to treat pancreatic 

adenocarcinoma via hypoxia, imaging of hypoxia 

may allow us to non invasively assess treatment 

response without the randomness and risks of 

needle biopsy. In this study, 16 patients were 

imaged with PET using 18F-fluoroazomycin 

arabinoside (FAZA) as a functional tracer for 

hypoxia. The PET-CT images were registered with 

the immunohistochemistry slices to correlate the 

uptake on PET to histopathology of the surgically 

resected cancer. In this small sample of studies, a 

SUVmax of 1.27 defined the threshold for hypoxic 

percent of 0-60% with minimal hypoxia of less than 

10%. 

Comparing RECIST and Choi’s Criteria to Evaluate 

Radiological Response to Chemotherapy in Patients 

with Advanced Pancreatic Cancer (Abstract #e15069 

[9]) 

Since there are significant limitations to 

assessing treatment response by single dimensional 

measurements, there has been intense interest in 

finding advanced imaging features that may 

perform with less variability and better accuracy. 
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The mean density of malignant tissue on CT can 

decrease with response to treatment as the 

neoplastic cells become necrotic. Choi’s criteria has 

been studied in other tumors, such as 

gastrointestinal stromal tumors [10], melanoma [6], 

and colorectal metastases to the liver [11]. In this 

study, RECIST and the Choi’s criteria were used as 

biomarkers for overall survival in 66 patient with 

locally advanced adenocarcinoma (40 patients) and 

metastatic disease (26 patients). The patients 

received either gemcitabine or FOLFIRINOX (5-

fluorouracil, oxaliplatin, irinotecan, leucovorin). 

Choi’s criteria had a significant difference between 

partial response, stable disease, and progressive 

disease (Table 2). Only the Choi’s criteria showed a 

significant difference between: 1) partial response 

plus stable disease; and 2) progressive disease with 

a P=0.02. 

Discussion 

Functional imaging or advanced image feature 

analysis offer the potential for improved 

assessment of treatment response in pancreatic 

adenocarcinoma as compared to RECIST. Hypoxia 

imaging is one method that is important since 

certain chemotherapy agents work via hypoxia. 

Nascente et al. showed the feasibility of correlating 

surgically resected specimens with PET imaging [7]. 

This pilot data can be used to perform a study with 

a larger number of patients in order to determine if 

hypoxia imaging with 18F-FAZA PET will correlate 

with overall survival. If such a study is positive, then 
18F-FAZA PET may allow for selecting patients who 

will respond to hypoxia chemotherapy. 

An alternative approach is to perform advanced 

image feature analysis. One such feature is the 

density of a mass on CT (Choi’s critera) rather than 

a single dimension, as with RECIST. Vecchiarelli et 

al. showed that the Choi’s criteria may be a better 

biomarker of overall survival than RECIST [9]. One 

reason for concern with monitoring changes in the 

imaging features of pancreatic adenocarcinoma on 

imaging is the ill-defined margins that are classic for 

this cancer (Figure 1). Therefore, differences in 

imaging parameters and difficulty in identifying the 

full volume of the mass may cause this technique to 

fail when applied in multiple centers. 

Given the positive result with other image 

features in other malignancies, such as lung, further 

work can be done using additional imaging features 

with existing research software [12]. By employing 

such techniques, we will better understand the 

robustness of these imaging features. 

The remainder of the studies are in progress. 

Abstract #TPS4144 addressed the interesting 

category of BRCA or PALB2-mutated pancreas 

adenocarcinoma with phase II arms [13]. Since 

multicenter trials for the most part involve standard 

RECIST criteria, it is uncertain how robust the 

future data from this study will be if expanded to a 

larger population. Furthermore, drug dosing is 

typically capped by toxicity rather than response in 

imaging, which means some patients will not 

tolerate the chemotherapy. An alternative method is 

to determine the dosing needed to render a change 

on imaging, as has been shown using dynamic 

contrast enhancing MRI before and after anti-

angiogenesis drugs at various dosing levels [14]. 

In the realm of functional imaging, fluorinated 

thymidine analog, 3’-deoxy-3’-(18F) fluorothymidine 

(FLT) PET has shown promise in a variety of 

cancers [15, 16, 17] as a biomarker of tumor-

Table 1. 2013 American Society of Clinical Oncology (ASCO) Annual Meeting: imaging of pancreatic cancer abstracts. 

Abstract Title 

#4049 [7] Clinical characterization of hypoxia in pancreatic ductal adenocarcinoma (PDAC) by 18F-FAZA PET and pimonidazole 

#E15069 [9] Comparing RECIST and Choi's criteria to evaluate radiological response to chemotherapy in patients with advanced 

pancreatic cancer 

#TPS4144 [13] Randomized phase II study of gemcitabine (G), cisplatin (C) with or without veliparib (V) (arms A, B) and a phase II single-

arm study of single-agent veliparib (arm C) in patients with BRCA or PALB2-mutated pancreas adenocarcinoma (PC) 

#TPS4146 [18] Pilot, proof-of-concept studies for determining the feasibility of the use of FLT-PET in patients with pancreatic 

adenocarcinoma 

 

Table 2. Response Evaluation Criteria In Solid Tumors (RECIST) 

versus Choi’s criteria (Vecchiarelli et al. Abstract #e15069 [9]). 

Criteria Overall survival (months) 

 

Partial 

response 

Stable 

disease 

Progressive 

disease 

RECIST (P=0.05) 13.5 13.7 10.0 

Choi’s (P=0.004) 14.0 16.4 9.7 

 

Figure 1. Contrast enhanced MRI of pancreatic adenocarcinoma 

(arrows) with the characteristic ill defined margins that render 

this type of cancer difficult to delineate. 
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proliferating activity since FLT is phosphorylated by 

thymidine kinase-1. The research outlined in 

Abstract #TPS4146 is a proof of concept study to 

assess the feasibility of FLT-PET in pancreatic 

adenocarcinoma [18]. 
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