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Summary
Pancreatic cancer often presents at an advanced stage that result in a very dismal five-year survival rates. Novel methods to detect
tumors as early as possible are desperately needed. The U.S. Preventive Services Task Force (USPSTF) recommends against routine
screening for pancreatic cancer in asymptomatic adults using abdominal palpation, ultrasonography, or serologic markers. The
evidence for diet-based prevention of pancreatic cancer is limited and conflicting. Recommendations about lifestyle changes, such as
stopping the use of tobacco products, moderating alcohol intake, and eating a balanced diet with sufficient fruit and vegetables is
generally made. However, screening for persons with hereditary predisposition to develop pancreatic cancer has not been included in
this review. Biomarkers represent one tool for the early detection of small, surgically resectable cancers in both the general and high
risk populations. Some of the currently utilized biomarkers including carcinoembryonic antigen (CEA), CA 19-9, SPan-1, and
DUPAN-2 unfortunately have yet to show the sensitivity and specificity needed to be used for screening asymptomatic patients in
the general population for pancreatic cancer. Herein, the authors report some updated information from the 2010 ASCO
Gastrointestinal Cancers Symposium in detecting early stage pancreatic cancer.

Introduction
Pancreatic cancer is a devastating disease. According
to data compiled by the American Cancer Society in
2009, there were 42,470 newly diagnosed patients with
cancer of the pancreas and 35,240 deaths [1]. The
failure to detect cancer at an early stage contributes to
the high death rate of this disease. A study involving
799 newly diagnosed pancreatic cancers found only
18% were considered possible for curative resection.
There were no 5-year survivors in the 82% where
surgical resection was not possible [2]. In Japan, a
small study found that among 77 patients undergoing
tumor resection, none of the seven patients with tumors
under 1 cm had died at the 5-year post-operative
follow-up [3]. Despite the potential benefits of surgery,
a recent analysis of U.S. data from the National Cancer
Data Base (NCDB) found that 51% of patients with
resectable stage one pancreatic cancers failed to
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undergo surgical resection [4]. Because of the potential
benefits of removing lesions early, additional screening
methods that can assist in correctly diagnosing
pancreatic cancer as early as possible are need. The
U.S. Preventive Services Task Force (USPSTF)
recommends against routine screening for pancreatic
cancer in asymptomatic adults using abdominal
palpation, ultrasonography, or serologic markers,
giving it a grade D recommendation [5].
Participants of the Fourth International Symposium of
Inherited Diseases of the Pancreas, held in Chicago, IL,
USA on November 7-9, 2009 [6], recommend
screening only for those at high risk (more than 10-fold
relative risk; Table 1) for pancreatic cancer because of
the low prevalence of pancreatic cancer in general
population [7]. Imaging techniques are frequently used
when screening high-risk individuals and include:
magnetic
retrograde
cholangiopancreatography
(MRCP/MRI), endoscopic retrograde cholangiopancreatography (ERCP), CT scan, and endoscopic
ultrasound (EUS) which, for instance, was able to
detect pancreatic cancer in 6.8% of asymptomatic
patients at high risk for pancreatic cancer [8]. Other
modalities, like biological markers, could help in early
diagnosis. Herein we describe work that Gold et al.
recently presented at the conference this year (Abstract
#135) to determine sensitivity and specificity of a
PAM4-enzyme immunoassay for detecting early stage
pancreatic cancers (Table 2) [9].
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Table 1. Risk factors that may benefit from screening. Adapted from Brand et al. [7].
Factors

Risk level

Race/sex: male; black; Ashkenazi Jewish descent.
Exposures: obesity; smoking; diabetes mellitus; Helicobacter pylori infection.
Family history: cancer history in a first-degree relative; history of pancreatic cancer in one first-degree relative.
Inherited conditions: hereditary non-polyposis colorectal cancer; familial adenomatous polyposis; BRCA1 mutation carrier.
Family history: history of pancreatic cancer in two first-degree relatives.
Inherited conditions: cystic fibrosis; BRCA2 mutation carrier.
Comorbidities: chronic pancreatitis.

Moderate
(5- to 10-fold)

Inherited conditions: familial atypical multiple mole melanoma syndrome (FAMMM) kindreds with p16 germline mutation
and at least one case of pancreatic cancer in first-degree or second-degree relative; hereditary pancreatitis; Peutz–Jeghers
syndrome; BRCA2 or BRCA1 mutation carrier with at least one case of pancreatic cancer in first-degree or second-degree
relative.
Family history: three or more first-degree; second-degree or third-degree relatives with pancreatic cancer.
BRCA1; breast cancer 1; BRCA2; breast cancer 2
Table 2. Use of PAM4 for detection of early pancreatic cancer.
Abstract
Tool/marker
#135
Gold DV, et al. [9]

Monoclonal
antibody
to MUC-1

Low
(less than 5-fold)

High
(greater than 10-fold)

Comments

PAM4 serum (EIA) achieved a sensitivity rate of 54% and 75% in patients
with stage Ia and stage Ib pancreatic cancer
Overall sensitivity and specificity of the assay for detecting all stages
of pancreatic cancer (n=68) vs. healthy controls (n=19) were 81 and 95%, respectively

MUC-1: mucin 1

Updates from the 2010 ASCO Gastrointestinal
Cancers Symposium
Abstract #135: The PAM4 serum enzyme immunoassay
(EIA) for detection of early-stage pancreatic
carcinoma
There are many biomarkers currently being looked at
for detecting pancreatic cancer in high risk patients or
determining the nature of suspicious tumors. Some of
the specificity and sensitivities are reported in Table 3.
PAM4 is a purified monoclonal antibody that was
generated against mucin collected from the tumor of a
RIP1 xenograft and was shown in previous studies to
be a marker of early pancreatic adenocarcinoma [10,
11]. In 2009, the group presented the results of
additional in vitro immunohistochemistry, and ex vivo
enzyme immunoassay (EIA) studies finding 92% of
stage I mucinous cystic neoplasm stained strongly with
PAM4. Furthermore, this staining correlated with the
pathological grade of the lesion [12]. Studies done in
2006 on serum with an EIA to quantitate PAM4 were
able to differentiate pancreatic cancer from pancreatitis
with a sensitivity of 77% and specificity of 95% [13].
At this year’s conference, the group reports having
determined the sensitivity and specificity of EIA for

PAM4 in the serum from 68 patients suffering from
different stages of pancreatic cancer. In stage I and
stage II pancreatic cancer patients, the serum levels of
PAM4, determined by an EIA, were able to detect early
pancreatic cancer with sensitivity rates of 62% and
86%, respectively. Furthermore, stage Ia (n=13) and
stage Ib (n=8) had sensitivities of 54% and 75% for
detecting pancreatic cancer, respectively. The overall
sensitivity and specificity for detecting all grades of
pancreatic cancer compared to healthy controls were
81% and 95%, respectively.
Discussion
Since the detection and resection of early disease is the
only real treatment capable of offering cure and long
term disease control, developing and validating new
biomarkers like PAM4, and then using them for
screening, holds much promise to reduce mortality
from pancreatic cancer. The development of selective
biomarkers also has the potential to be useful for
developing selective imaging agents and selective
treatments.
With recent advances in human genetics and diagnostic
tools, physicians can now offer screening services to
those at high risk for developing pancreatic cancer

Table 3. Select biomarkers/screening methods used, or being developed, for detecting pancreatic cancer.
Biomarkers

Sensitivity

Specificity

CEA [14]

45%

75%

Carcinoembryonic antigen-related cell adhesion molecule-1 (CEACAM-1) [15]

85%

98%

CA 19-9 [14]

80%

73%

SPan-1 [16]

81-94%

75%

DUPAN-2 [17]

48-80%

75-85%

Macrophage inhibitory cytokine 1 (MIC-1) [18]

90%

62%

Alpha4GnT [19]

76%

83%

PAM4 [10]

77%

95%

Pancreatic juice DNA methylation [20]

82%

100%

Fecal K-ras [21]

77%

81%
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(Table 1). A multifaceted approach for detection and
treatment in high risk patients is warranted and is
currently being exemplified at our institution. Our team
with a special expertise in pancreatic cancer includes
an
oncologist,
gastroenterologist
performing
endoscopy, pathologists, cancer genetic counselors,
and surgeons in addition to ancillary staff. The team
makes use comprehensive genetic testing and
counseling services and specialized tests including
endoscopic ultrasound (EUS), magnetic resonance
cholangiopancreatography
(MRCP),
endoscopic
retrograde cholangiopancreatography (ERCP), and
computed tomography (CT) scans. It is important to
note that not all tests and services are appropriate for
everyone, and depending upon individual risk factors
and personal history, the recommendations that a
patient receives if a suspicious lesion is found will
vary. We look forward to the further development of
markers such as PAM4 and hope they can be
developed and utilized as part of a comprehensive
approach to screening of patients at high risk for
pancreatic cancer.
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