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PANCREATIC 

CANCER

I have looked in the mirror every morning and asked myself: ‘If

today were the last day of my life, would I want to do what I am

about to do today?’ And whenever the answer has been ‘No’ for

too many days in a row, I know I need to change something.”

Steve Jobs



Pancreatic Cancer Etiology



Environmental Cancer Risk Factors in 

pancreatic cancer



Matsubayashi H et al . Familial pancreatic cancer. World J Gastroenterol 2017 February 14; 23(6): 935-948

Genetic risk factors in 

pancreatic cancer



Molecular biology of PDAC

~50%

~55%

~90%

~50-75%



KRAS limits to use of targeted therapies

in the clinic



Pancreatic cancer treatment

*Similar criteria according to the ASCO, ESMO and NCCN guidelines



PDAC Histological subtypes
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GENETICS

It would be wonderful to think that the future is unknown and sort

of surprising.

Alan Rickman

👪



The genetic basis of familial 

pancreatic cancer (FPC)



Knudsons´s 2 hit Hypothesis

Most tumor suppressor genes require both alleles to

be inactivated (mutations or epigenetic silencing), to

result in tumor formation
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Low frequency/high penetrance variants



High frequency/low penetrance variants



Potential Personalized Therapy Based 

Upon Germline Mutations

Cancer Manag Res. 2020; 12: 743–758.
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Familial 

Pancreatic 

Cancer 

Registries



our office

18

Familial pancreatic cancer
registries worldwide

Matsubayashi H et al . Familial pancreatic cancer. World J Gastroenterol 2017 February 14; 23(6): 935-948



Identification of FPC in the clinic

Cancer Manag Res. 2020; 12: 743–758.
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Inclusion criteria of high-risk 

families

Individuals with ≥ 2 affected relatives with PC, with ≥ 1 affected FDR03

Individuals with ≥ 2 affected FDRs with PC, with ≥ 1 affected FDR, reaching a certain age02

Individuals with ≥ 3 affected relatives, with ≥ 1 affected FDR01 , 

BRCA2 mutation carriers with one affected FDR06

CDKN2A mutation carriers with one affected FDR05

Peutz-Jeghers syndrome patients, regardless of family history of PC04 , 

Mismatch repair gene mutation carrier (lynch syndrome) with one affected FDR09

BRCA2 mutation carriers with two affected family member pf PC07 , 

Matsubayashi H et al . Familial pancreatic cancer. World J Gastroenterol 2017 February 14; 23(6): 935-948



High-Risk Screening: WHO?

Cancer Manag Res. 2020; 12: 743–758.
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SCREENING PROTOCOL

EVERY 12 MONTHS

EUS SCAN MRI SCAN
CA19-9 / Fasting

glucose /Glycated 
hemoglobin (HbA1c)

Complementary

CT or ERCP or FNA
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NON-CONCERNING ABNORMALITIES
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NORMAL PANCREAS

MINOR SIGNS OF CHRONIC 
PANCREATITIS

CYST WITHOUT WORRISOME 
FEATURES
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CONCERNING ANORMALITIES

FNA

NON-
FUNCTIONI

NG 
NEUROEN
DOCRINE 
TUMORS

< 10 mm 

SOLID 
LESION 
≥5mm 

CYST 
WITH 

WORRISO
MES 

FEATURES

MPD 
DILATION 

>6mm 
WITHOUT 
A MASS 

CT

SOLID 
LESION 
≥5mm 

SOLID 
LESION 
<5mm 

MPD 
DILATION 

>6mm 
WITHOUT 
A MASS 

FOLLOW UP 12 

MONTHS SUSPICION OF 

MALIGNANCY?
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SURGICAL RESECTION

CYSTIC LESION WITH

MURAL MODULE

ENHANCED SOLID 
COMPONENTS

SYMPTOMS:

PANCRETITIS, PAIN, JAUNDICE

THICKENED OR ENHANCED CYST 
WALLS

ABRUPT MPD CALIBER

MPD ≥ 10MM

POSITIVE FNA

SOLID LESION 

≥ 5 MM

≥ 10 MM

MPD DILATION ≥10 MM

POSITIVE FNA

SUSPICION OF MALIGNANCY



Outcomes of pancreatic cancer 

surveillance of high risk individuals.

Matsubayashi H et al . Familial pancreatic cancer. World J Gastroenterol 2017 February 14; 23(6): 935-948



OUTCOMES SURVEILLANCE OF HIGH RISK 

INDIVIDUALS. RATIO OF SURGICAL CASES

201120101999 2009200920062004

20162011 2015201420122011

US 50%

FaPaCa

7,3% 

US 9%
FaPaCa

9,2%

Netherlands

6,8%
US 9,8% US 5,5%

CANADA

1,5%

Sweden

12,5%

US 18,4%

Netherlands

6,3% US 11,5% US 18,8%
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Pan-Gen-FAM

Together we can make a world where cancer no longer means 

living with fear, without hope, or worse.

Patrick Swayze



Methods:

• Extensive family Tree

• Routine genetic analysis: BRCA1, BRCA2, CDKN2A (p16), 
STK11, PRSS1

• Epidemiology questionnaire: smoking habits, alcohol 
consumption and clinical history

• Samples: blood at entry and every year in high risk individuals

• Panel sequencing of familial cancer genes or whole exome
sequencing

• Minimally invasive tumor marker validation: CTC, miRNAs, 
cfDNA. 

Pan-Gen-FAM: Study Protocol



▫ 116 individuals from in the
secondary screening program

▫ 30 cystic lesions detected by
EUS/MRI/CT and 3 early tumors
identified (2 adenocarcinoma
and 1 pNET)

Pan-Gen-FAM : 
Screening
strategy results

30
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POTENTIAL BIOMARKERS 
FOR EARLY DETECTION

We are all racing towards death. No matter how many great,

intellectual conclusions we draw during our lives, we know

they're all only man-made, like God. I begin to wonder where

it all leads. What can you do, except do what you can do as

best you know how.

John Hurt



The liquid biopsy

The detection of cells or molecules that originate from a tumor in 

corporal fluids: blood, saliva, feces etc. 

Less invasive

Allows monitoring in real-time



Immunovia: Prospective Study For PDAC Early Detection 
In High-risk Individuals (IMMray™ PanCan-d)



Potential PDAC biomarkers for early

detection: cfDNA

Short half life ~2 hours

Need to use sensitive 

detection methods e.g. 

digital PCR



cfDNA quantity correlates with disease

stage
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Resectable MetastaticCysts

p=0.0475

Locally advanced



KRAS limits to use of targeted therapies in 

the clinic but could be a good biomarker



KRAS mutations are more frequent 

in sporadic vs. familial cases

Mutation
75%

No 
mutation

25%

SPORADIC CASES
Mutation

13%

No 
mutation

87%

FPC CASES



Alternatives to blood for biomarker

detection: Cyst Fluid



The future of familial pancreatic cancer

Genetic

screening in all

FPC cases

Standardized

screening

protocols and 

reporting

Biomarker

validation in the

liquid biopsy

Personalized

treatment in the

clinic

Collaboration

at the

international

level
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▫ Familial pancreatic cancer seems to be a

multigene syndrome, some cases are associated

with known hereditary cancer genes.

▫ Pancreatic cancer cases with a familial

background may be candidates for alternative

therapies not currently used in the clinic.

▫ Secondary screening in healthy high-risk

individuals from FPC is effective.


