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EDITORIAL

Screening of Pancreatic Cancer

Muhammad Wasif Saif

Tufts University School of Medicine, Boston, MA, USA

Pancreatic canceris the fourthleading cause of mortality
related to cancer among both genders in the United
States [1]. Unfortunately, the majority of the patients are
diagnosed at an advanced stage. Moreover, poor prognosis
even after complete surgical resection further justifies
the urgency and need to detect pancreatic cancer earlier,
especially in those individuals with identified high-risk
factors [2]. Though, pancreatic cancer is a rare disease
before the age of 45, however, the incidence rises sharply
in the younger patients over the last decade.

Risk factors to develop pancreatic cancer include
hereditary diseases, environmental and social conditions
(Table 1 and 2). Familial aggregation and genetic
susceptibility account for approximately 10% of all
pancreatic cancer cases [3]. Nonhereditary/environmental
risk factors for pancreatic cancer include chronic
pancreatitis, diabetes mellitus, cigarette smoking, obesity
and Helicobacter pylori infection [4, 5] (Table 1).

However, with better understanding of human genetics
we can now identify those at high risk for developing
pancreatic cancer [3, 4, 5, 6, 7, 8, 9] (Table 3).

Despite we have established many risk factors that
predispose pancreatic cancer in large studies; data
pertaining to its early detection remains undetermined
and inadequate. Carbohydrate Antigen 19-9 (CA 19-9)
is usually elevated in patients with pancreatic cancer;
however, its role in early detection marker in pancreatic
cancer has been discouraging in many studies [10]. One
meta-analysis, that included 2, 316 individuals, showed
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that the pooled sensitivity of CA 19-9 was 0.80 (95% CI
0.77-0.82) and specificity of 0.80 (95% CI 0.77-0.82), in
detection of pancreatic cancer [11]. On the other hand,
imaging techniques might be helpful in early detection of
pancreatic cancer, but of limited utility for mass screening
purposes, primarily due to cost.

In high risk asymptomatic individuals or those with
family history of pancreatic cancer, investigators evaluated
the utility of one time screening with MRI, CT scan and
EUS, or EUS and/or MRI with CA19-9 and genetic testing
respectively [5, 6, 7, 8, 9]. The yield of these screening
modalities was not being uniformly high and did not show
a cost effective benefit in detection of pancreatic cancer.
The U.S. Preventive Services Task Force (USPSTF) found no
evidence that screening for pancreatic cancer is effective
in reducing mortality; however, there is a potential
for significant harm due to the very low prevalence of
pancreatic cancer, limited accuracy of available screening
tests, the invasive nature of diagnostic tests, and the poor
outcomes of treatment [12]. At present, the USPSTF has not
addressed the effectiveness of screening in individuals with
hereditary pancreatitis or other hereditary conditions that
predispose to develop pancreatic cancer [13]. Similarly,
no society or national practice guidelines recommend
screening for pancreatic cancer in the general population.

One could argue that diet prevention and life style
modification should at least be adopted. Currently, there
were no clear guidelines regarding diet-based prevention,
however, a balanced diet with good fruit and vegetable
intake, abstaining from tobacco products along with
lifestyle modifications that can help in to reduce the risk of
pancreatic cancer [6, 7, 14].

With the identification of the above factors and
development of new diagnostic tools, the experts have
suggested screening for individuals with high risk for
pancreatic cancer. One such guidelines were devised by
the participants of the Fourth International Symposium of
Inherited Diseases of the Pancreas, held in Chicago, IL, USA
on November 7-9, 2009 [15], who recommend screening
only for those at high risk (more than 10-fold relative risk
(Figure 1) for pancreatic cancer.

Diagnostic imaging tools used in high-risk individuals
may include endoscopic ultrasound (EUS), multi-
detector computed tomography (MDCT), magnetic
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Table 1. Non-hereditary Risk Factors to develop pancreatic cancer.

Smoking

Alcohol

Coffee

Fruits and vegetables

Diabetes Mellitus

Pancreatitis

Gastrectomy
High BMI

. 30% of cases
. Risk = 1.6 - 3.1 x higher
. “dose- response relationship”
. Risk 5.4 x higher
. Most with PC were alcoholics vs. 13% of all VA hospital pt
. ? Strong or Weak or No or variable relationship:
. Small amount of coffee = protective effect
. Large amount of coffee = increase risk
. Citrus fruit — limonene -> inhibition of K-ras
. Other fruits/ vegetables - dietary fiber
. Diets high in fat: (form animal) - increase risk
. Early manifestation of Cancer vs. predisposing factor
. Meta-analysis of studies b/w 1975 - 1994: 10%
. | when considered only DM >3yr in M and >1yrin F
. Accounts for 5% of cancer
. Stronger relationship with Familial Pancreatitis

. Inability to metabolize carcinogens or loss of pancreatic regulation by stomach

. Risk higher in Obese individuals & decreases with wt loss and exercise

Table 2. Hereditary Syndromes Associated with Pancreas Cancer.

Disorder

Hereditary Pancreatitis
HNPCC Lynch II Variant
FAP

BRCA2

Familial Atypical Multiple Mole Melanoma Syndrome (FAMMM)

Peutz-Jeghers Syndrome
Cystic fibrosis
Ataxia-Telangiectasia
La-Fraumeni syndrome

Gene/chromosome

PRSS1 (Cationic trypsinogen); 7q35

hMSH2, hMLH1
APC

BRCA2

plé

STK11/LKB1; 19p
7q31

11q

7p13.1

Table 3. High Risk factors that increase the risk of development of pancreatic Cancer.

Race

Gender
Exposures

Family history

Inherited conditions

Comorbidities
Metabolic
Infection

Table 4: Take Home Message.

Detection and treatment in high-risk

patients
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Risk level
Low (less than 5-fold) Moderate (5- to 10-fold)
Black
Ashkenazi Jewish descent
Male
Smoking

History of pancreatic cancer in a first-
degree relative; history of pancreatic

. . . two first-degree relatives
cancer in one first-degree relative

Hereditary non-polyposis colorectal

cancer (HNPCC) Cystic fibrosis

BRCAZ2 (breast cancer 2)

Familial adenomatous polyposis (FAP) ‘ mutation carrier

BRCA1 (breast cancer 1) mutation
carrier

Obesity .
Diabetes mellitus

Chronic pancreatitis

Helicobacter pylori infection

. Role of multidisciplinary team

. Comprehensive genetic testing,

. Counseling services

. Specialized tests

. Development of screening markers such as PAM4

L]
History of pancreatic cancer in

High (greater than 10-fold)

Three or more first-degree; second-degree
or third-degree relatives with pancreatic
cancer

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 BRCAZ2 (breast
cancer 2) or BRCA1 (breast cancer 1)
mutation carrier with at least one case
of pancreatic cancer in first-degree or
second-degree relative
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Screening for pancreatic cancer in at-risk patients

MDCT*-MR imaging|

Mass detected

No mass detected

v

Follw up MDCT*-MR imaging

Uncertain diagnosis

— | EUS

Figure 1. Screening in patients at risk of pancreatic cancer.

EUS endoscopic ultrasound; MDCT multi-detector computed tomography; MR magnetic resonance

(*) In less than 40-year-old radiation dose is considered a risk and MR imaging is preferred

resonance cholangiopancreatography (MRCP), magnetic
resonance imaging (MRI), and endoscopic retrograde
cholangiopancreatography (ERCP). It is important to
borne in mind that the application of these diagnostic tests
for pancreatic cancer detection screening is very limited
for the general adult population.

Medical literature suggests that micoRNAs (miRNA)
are related to many different cancers including pancreatic
cancers [16, 17] Ding et al. conducted a meta-analysis
including 2, 036 patients and 1, 444 controls to assess
the use of miRNAs as possible biomarkers to be used
a s as a screening tool for pancreatic cancer [18]. This
meta-analysis showed that the use of multiple miRNA
for discriminating pancreatic cancer patients from healthy
individuals had a pooled sensitivity of 82% (95% CI, 78-
86%) and specificity of 77% (95% CI, 73-81%), suggesting
a potential diagnostic value of miRNAs for pancreatic cancer.

Other biological markers, such as PAM4-enzyme
Macrophage inhibitory cytokine, carcinoembryonic
antigen cell adhesion molecule, DNA methylase transferase,
osteopontin, mucin, S100A6 and others are undergoing
testing but none of them have been validated up to date
[19, 20, 21].

In summary, many efforts have been undertaken to find
effective ways to detect pancreatic cancer earlier as the
majority of the patients are diagnosed at an advanced stage
and bears grave prognosis. Despite all previous attempts at
finding a reliable screening modality for pancreatic cancer,
no study to date has shown improved survival. CA19-9 is
not a screening test. However, a multidisciplinary group
of experts should be involved in detecting noninvasive
precursor lesions to pancreatic cancers at a curative stage
in high risk patients, such as those with inherited cancer
susceptibility syndromes and patients with hereditary
pancreatitis.
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