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Pancreatic cancer (i.e., pancreatic ductal adenocarcinoma (PDAC)) is projected to become 

the second most common cause of cancer-related deaths in the United States by 20301. 

Despite advancements in understanding the tumor biology and oncologic therapies, there 

have only been minor improvements in the 5 year survival rate, which remains <10%2. One 

of the key limitations to progress is the majority of patients are diagnosed at an advanced 

cancer stage (e.g., only 10–15% are candidates for potentially curative treatments, including 

surgery). Early diagnosis requires detection of PDAC prior to symptom onset, which 

develops late in the disease course, and currently there is not a validated method to screen 

for PDAC in the general population.

Screening for PDAC in average risk persons is destined to failure due to the low cancer 

prevalence. To illustrate this futility, consider the potential results of a hypothetical screening 

test with excellent sensitivity and specificity for PDAC:

For example, the age-adjusted incidence of PDAC in subjects ≥50 years of age is 

approximately 37/100,0003. If a test with 99% sensitivity and 99% specificity for 

PDAC is used to screen 100,000 subjects ≥50 years of age, the test would identify 

nearly all PDAC in the population screened (n=36), but the test would also falsely 

identify another 1000 subjects as having PDAC.

Considering the potential medical, financial, and emotional harms associated with each false 

positive, this scenario is unacceptable. Thus, screening for PDAC using a single test to 

screen the general population (akin to colon and breast cancer) is certain to fail.

To overcome this challenge, one can develop and apply a series of filters (or sieves), to 

define and enrich a high risk population, then seek to find the early cancer (recently referred 

to as the “DEF approach”; define, enrich, and find)4. By enriching the screening pool with 

patients at higher risk for PDAC, the false positive rate of subsequent testing is reduced 

substantially and overall balance of potential benefits and harms becomes more favorable. 

One useful filter to enrich the population for PDAC screening is family history and genetic 
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profile. Patients satisfying different combinations of family history (including number and 

proximity of affected relatives) and germline mutations that result a lifetime cumulative risk 

exceeding 5% are categorized as “high risk individuals (HRI)” by the International Cancer 

of the Pancreas Screening (CAPS) Consortium5. The CAPS Consortium has also 

thoughtfully discussed various aspects of screening for PDAC in HRI, including age to 

initiate screening and preferred diagnostic modalities, and have updated guidelines pending 

final review.

Despite increasing global interest in screening patients fulfilling HRI criteria for PDAC, the 

reported diagnostic yield is widely variable. The current study from Corral et. al involves a 

systematic review and meta-analysis to evaluate the detection rate of high-risk pancreatic 

lesions (defined as high grade PanIN, high grade dysplasia, or invasive adenocarcinoma) in 

subjects categorized as HRI for PDAC based on family history and genetic profile6. Their 

meta-analysis included studies published through 2017, and most subjects were from a 

familial pancreatic cancer kindred that lacked an identifiable genetic mutation. In the pooled 

analysis the detection rate of high risk lesions in this study was 0.74 per 100 patient years.

Heterogeneity is one of the greatest challenges in this clinical context and is important to 

accurately interpret the results from the current study. First, varying definitions of HRI were 

used in the studies evaluated in the meta-analysis. This is not surprising as definitions used 

in the large CAPS Consortium have evolved as more data accumulate. However, several of 

the studies included subjects that are not currently categorized as HRI (e.g., family history of 

PDAC not fulfilling criteria for familial pancreatic cancer syndrome or BRCA2 mutation 

without a positive family history). Inclusion of these subjects in the pooled analysis may 

lead to underestimation of the true detection rate. Additionally, researchers used different 

testing modalities that may influence detection rates; namely, prior studies have 

demonstrated improved detection rates with endoscopic ultrasound compared to cross-

sectional imaging. This variability in testing modalities is the result of a variety of factors, 

including patient preference, clinician preference, and payer acceptance. The authors have 

taken several measures to minimize heterogeneity, but the final detection rate estimate 

remains imprecise, and requires future refinement based on studies with more consistent 

inclusion criteria and screening methods. Along those lines, Canto et al. recently published 

an update of their single center experience following >350 HRI subjects. In this study they 

report a cumulative detection of 7% for high risk pancreas lesions (during a median follow-

up of >5 years) and an annual rate of progression to high risk lesion of 1.6%7.

Future studies are needed to identify additional filters that can be applied to the HRI to 

improve the effectiveness of PDAC screening. Furthermore, broader efforts will be needed to 

convincingly improve the survival of PDAC through early detection since the vast majority 

(90–95%) of patients who develop PDAC do not have a family history or associated genetic 

mutation. Evidence has accumulated over the last two decades demonstrating increased risk 

of PDAC in those with new onset diabetes (NOD). Specifically, there are converging lines of 

research suggesting that NOD is a paraneoplastic syndrome in many PDAC patients caused 

by the tumor8, 9. In two population-based studies from Olmsted County, Minnesota, subjects 

>50 years of age with NOD defined by glycemic criteria had a 3 year incidence rate of 

PDAC of ~1%, a risk comparable to that of HRI subjects. These data need validation in 
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other cohorts3, 10. Although prevalent diabetes is common in subjects >50 years of age, truly 

new onset diabetes is uncommon (estimates in Olmsted County range from 0.45% to 1% per 

year). Recently clinical risk-prediction models for PDAC in NOD have been reported but 

require external validation3, 11. There are also biomarker panels that appear promising,12.

The National Institutes of Health launched the Consortium for the Study of Chronic 

Pancreatitis, Diabetes, and Pancreatic Cancer (CPDPC) to further examine the complex 

relationships between diabetes and pancreatic diseases in 201513. The Consortium has 

developed two studies that will help refine the use of NOD for early detection of PDAC. 

First, the New-Onset Diabetes (NOD) study seeks to further refine the incidence rate of 

PDAC amongst patients with NOD14. This study will enroll 10,000 adult subjects (ages 50–

80) with NOD at >15 centers across the United States. This study will definitively determine 

the risk of incident PDAC in NOD and will also provide a platform for validation of clinical 

models and existing or future biomarkers for detection of early stage PDAC. Second, the 

DETECT (Evaluation of a Mixed Meal Test for Diagnosis and Characterization of 

Pancreatogenic Diabetes Secondary to Pancreatic Cancer and Chronic Pancreatitis) study 

will enroll approximately 450 subjects with various subtypes of diabetes, including NOD 

secondary to PDAC, chronic pancreatitis, and type 2 DM15. Subjects will undergo a two 

hour mixed meal test to examine the primary hypothesis that a blunted pancreatic 

polypeptide response can distinguish these subtypes of pancreatogenic DM from type 2 DM. 

This study will simultaneously compare differences in insulin, glucagon, and incretin 

hormone responses between these groups and provide the opportunity for validation of novel 

biomarkers for pancreatogenic DM. Collectively, these two studies will help us better 

understand the relationship between diabetes and PDAC, and guide future studies seeking to 

further develop and validate filters for early detection of PDAC. Findings from these, and 

other, studies can be applied to further refine the screening approach for PDAC in HRI’s.

It may be tempting to take the position that screening for this highly lethal cancer is a ‘fool’s 

errand’ because it is not feasible in the general population; however, there are key 

opportunities on the horizon that will refine our understanding of the ideal patient population 

for screening, which will improve the profile of potential benefits and harms from screening. 

Early detection of PDAC is no small task, but, as the Chinese proverb reminds us, ‘the 

journey of a thousand miles starts with one step’. Studies evaluating those at increased risk 

for PDAC due to family history, genetic profile, and NOD, represent multiple steps in the 

right direction.
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NOD new onset diabetes

PDAC pancreatic ductal adenocarcinoma

References:

1. Rahib L, Smith BD, Aizenberg R, et al. Projecting cancer incidence and deaths to 2030: the 
unexpected burden of thyroid, liver, and pancreas cancers in the United States. Cancer Res 
2014;74:2913–21. [PubMed: 24840647] 

2. Siegel RL, Miller KD, Jemal A. Cancer Statistics, 2017. CA Cancer J Clin 2017;67:7–30. [PubMed: 
28055103] 

3. Sharma A, Kandlakunta H, Nagpal SJS, et al. Model to Determine Risk of Pancreatic Cancer in 
Patients With New-Onset Diabetes. Gastroenterology 2018.

4. Pannala R, Basu A, Petersen GM, et al. New-onset diabetes: a potential clue to the early diagnosis of 
pancreatic cancer. Lancet Oncol 2009;10:88–95. [PubMed: 19111249] 

5. Canto MI, Harinck F, Hruban RH, et al. International Cancer of the Pancreas Screening (CAPS) 
Consortium summit on the management of patients with increased risk for familial pancreatic 
cancer. Gut 2013;62:339–47. [PubMed: 23135763] 

6. Corral J, Mareth K, Riegert-Johnson D, et al. Diagnostic Yield From Screening Asymptomatic 
Individuals at High Risk for Pancreatic Cancer: a Meta-analysis of Cohort Studies. Clin 
Gastroenterol Hepatol 2018.

7. Canto MI, Almario JA, Schulick RD, et al. Risk of Neoplastic Progression in Individuals at High 
Risk for Pancreatic Cancer Undergoing Long-Term Surveillance. Gastroenterology 2018.

8. Hart PA, Bellin MD, Andersen DK, et al. Type 3c (pancreatogenic) diabetes mellitus secondary to 
chronic pancreatitis and pancreatic cancer. Lancet Gastroenterol Hepatol 2016;1:226–237. 
[PubMed: 28404095] 

9. Sah RP, Nagpal SJ, Mukhopadhyay D, et al. New insights into pancreatic cancer-induced 
paraneoplastic diabetes. Nat Rev Gastroenterol Hepatol 2013;10:423–33. [PubMed: 23528347] 

10. Chari ST, Leibson CL, Rabe KG, et al. Probability of pancreatic cancer following diabetes: a 
population-based study. Gastroenterology 2005;129:504–11. [PubMed: 16083707] 

11. Boursi B, Finkelman B, Giantonio BJ, et al. A Clinical Prediction Model to Assess Risk for 
Pancreatic Cancer Among Patients With New-Onset Diabetes. Gastroenterology 2017;152:840–
850 e3. [PubMed: 27923728] 

12. Mellby LD, Nyberg AP, Johansen JS, et al. Serum Biomarker Signature-Based Liquid Biopsy for 
Diagnosis of Early-Stage Pancreatic Cancer. J Clin Oncol 2018:JCO2017776658.

13. Pandol SJ, Forsmark CE, Hart PA, et al. Acceleration of our understanding of recurrent acute and 
chronic pancreatitis. Pancreatology 2016;16:692–3. [PubMed: 27542963] 

14. Maitra A SA, Brand RE, et al. A Prospective Study to Establish the New-Onset Diabetes Cohort: 
From the Consortium for the Study of Chronic Pancreatitis, Diabetes, and Pancreatic Cancer. 
Pancreas 2018.

15. Hart P, Andersen D, Mather K. Evaluation of a Mixed Meal Test for Diagnosis and 
Characterization of PancrEaTogEniC DiabeTes Secondary to Pancreatic Cancer and Chronic 
Pancreatitis: Rationale and Methodology for the DETECT Study From the Consortium for the 
Study of Chronic Pancreatitis, Diabetes and Pancreatic Cancer. Pancreas 2018.

16. Hart P, Stanich P, Hampel H. Screening for pancreatic cancer: who to screen and how to follow-up? 
Current and Emerging Therapies in Pancreatic Cancer: Springer Nature, 2017:97–108.

Hart and Chari Page 4

Clin Gastroenterol Hepatol. Author manuscript; available in PMC 2020 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Hart and Chari Page 5

Ta
b

le
.

L
ev

el
 o

f 
ag

re
em

en
t t

o 
re

co
m

m
en

d 
pa

nc
re

at
ic

 c
an

ce
r 

sc
re

en
in

g 
fo

r 
va

ri
ou

s 
co

m
bi

na
tio

ns
 o

f 
fa

m
ily

 h
is

to
ry

 a
nd

 g
en

et
ic

 p
ro

fi
le

. T
he

 p
er

ce
nt

ag
es

 r
ep

re
se

nt
 

th
e 

pr
op

or
tio

n 
of

 in
te

rn
at

io
na

l e
xp

er
ts

 (
am

on
g 

49
 v

ot
in

g 
pa

rt
ic

ip
an

ts
) 

in
 th

e 
C

A
PS

 C
on

so
rt

iu
m

 w
ho

 a
gr

ee
d 

w
ith

 s
cr

ee
ni

ng
 f

or
 th

e 
re

sp
ec

tiv
e 

co
m

bi
na

tio
n5 .

 B
la

nk
 b

ox
es

 in
di

ca
te

 n
o 

vo
te

 w
as

 r
ep

or
te

d 
fo

r 
th

e 
co

m
bi

na
tio

n.
 C

ol
or

 c
od

in
g 

re
fl

ec
ts

 th
e 

st
re

ng
th

 o
f 

su
pp

or
t f

or
 s

cr
ee

ni
ng

 (
gr

ee
n 

≥7
5%

; 

ye
llo

w
- 

50
–7

4%
; r

ed
 -

 <
50

%
).

 F
D

R
, f

ir
st

 d
eg

re
e 

re
la

tiv
e.

 A
da

pt
ed

 w
ith

 p
er

m
is

si
on

16
.

N
um

be
r 

of
 a

ff
ec

te
d 

re
la

ti
ve

s

N
on

e
1

2
≥3

1 
F

D
R

N
o 

F
D

R
≥1

 F
D

R
N

o 
F

D
R

≥1
 F

D
R

N
o 

F
D

R

N
o 

ge
rm

lin
e 

m
ut

at
io

n
N

o
N

o
N

o
Y

es
(9

2%
 if

 2
 F

D
R

s 
an

d
78

%
 if

 1
 F

D
R

)

N
o

25
%

Y
es

92
%

--
-

B
R

C
A

1
--

-
In

de
te

rm
in

at
e

69
%

--
-

Y
es

78
%

In
de

te
rm

in
at

e
69

%
Y

es
78

%
--

-

B
R

C
A

2
In

de
te

rm
in

at
e

51
%

Y
es

86
%

--
-

Y
es

90
%

Y
es

90
%

Y
es

90
%

--
-

PA
L

B
2

N
o

Y
es

78
%

--
-

Y
es

78
%

--
-

Y
es

78
%

--
-

ST
K

11
Y

es
96

%
Y

es
96

%
Y

es
96

%
Y

es
96

%
Y

es
96

%
Y

es
96

%
Y

es
96

%

C
D

K
N

2A
In

de
te

rm
in

at
e

57
%

Y
es

88
%

In
de

te
rm

in
at

e
57

%
Y

es
88

%
In

de
te

rm
in

at
e

57
%

Y
es

88
%

In
de

te
rm

in
at

e
57

%

L
yn

ch
 s

yn
dr

om
e*

N
o

Y
es

88
%

N
o

44
%

Y
es

88
%

In
de

te
rm

in
at

e
53

%
Y

es
88

%
In

de
te

rm
in

at
e

53
%

* A
ss

oc
ia

te
d 

w
ith

 M
L

H
1,

 M
SH

2,
 M

SH
6,

 o
r 

PM
S2

 g
en

e 
m

ut
at

io
ns

.

Clin Gastroenterol Hepatol. Author manuscript; available in PMC 2020 January 01.


	References
	Table.

