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What disease stage are we screening for?

50 yo female with 3 attacks of pancreatitis
IPMN with Carcinoma in Situ

Farrell et al Gastrointest Endosc 2008



What disease stage are we screening for?

NORMAL CANCER

PANCREATIC INTRAEPITHELIAL NEOPLASIA: PanIN

PanIN1 PanIN2 PanIN3

Keswani RN et al. Nat Clin Pract Gastroenterol Hepatol 2006



EUS detecting PanIN

Brune  K et al Am J Surg Path 2006
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Validity of Screening Tests

ÁThe validity  of a screening test is defined as the 
ability to distinguish between who has a disease 
and who does not

ÁSensitivity: The ability of a test to identify 
individuals who truly have the disease

ÁSpecificity: The ability of a test to correctly 
identify individuals who truly do no have the 
disease



ÁHowever, one must also consider the 
population being screened

ÁPositive Predictive Value (PPV):      
Probability  of truly having disease if the 
test is positive

ÁNegative Predictive Value(NPV):  
Probability of truly not having the disease if 
the test is negative
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What population are we screening in?

ÁGeneral Population

ÁHigh Risk Groups



Saliva



Salivary Diagnostics:
Healthy Subjects

ÁSalivary Transcriptome (cell free mRNA)

Á1370 exons representing 851 unique mRNA transcripts

ÁNormal saliva transcriptome core (NSTC)

ÁSignature of 185 mRNAs present in all normal subjects

ÁSalivary Proteome (Protein)

Á11248 distinct peptides/1166 distinct proteins

ÁSalivary Transcriptome/Proteome Knowledge 
Database: www.hspp.ucla.edu

Hu et al. Clin Chem. 2008 May;54(5):824-32.

Denny et al J Proteome Res. 2008 May 2;7(5):1994-2006 



Hypothesis & Aims

Hypothesis:

We hypothesize that clinically discriminatory transcriptomic (mRNA)
biomarkers are present in saliva of pancreatic cancer (PC)

Specific Aims:

Specific Aim 1: Preclinical Transcriptomic and Proteomic Candidates
Discoveries

To generate candidate transcriptomic biomarkers for pancreatic cancer .

Specific Aim 2: Clinical Validation, Training and Prediction Model
Building for Saliva-Based Pancreatic Cancer Detection

Validation of candidate salivary transcriptome biomarkers for pancreatic
cancer detection .

Building and testing saliva -based pancreatic cancer prediction models in
independent clinical cohorts .

Farrell, Zhang, Wong DDW 2008
Submitted for publication



Salivary Transcriptome

Table 1. Demographic Details of Subjects in the Discovery and Validation Phases

Discovery Phase Validation Phase
Demographic Variable Characteristics

Pc (n=12) Ctrl (n=12) Pc (n=30) Ctrl (n=30) Pt (n=30)

Age (y) Mean + SD 69 °15.1 60.8 ± 11.9 71.1 °13.8 58 ± 14.6 53 °11.6

Gender Male 8 (66.7%) 8 (66.7%) 19 (63.3%) 20 (66.7%) 18 (60%)

Female 4 (33.4%) 4 (33.4%) 11 (36.7%) 10 (33.3%) 12 (40%)

Ethnicity Caucasian 9 (75%) 9 (75%) 18 (60%) 19 (63.3%) 16 (53.4%)

African American 0 (0.0%) 0 (0.0%) 4 (13.3%) 4 (13.3%) 6 (20%)

Asian 1 (8.3%) 1 (8.3%) 4 (13.3%) 3 (10.1%) 4 (13.3%)

Hispanic 2 (16.7%) 2 (16.7%) 4 (13.4%) 4 (13.3%) 4 (13.3%)

114 patients 

(42 PC, 42 H, and 30 CP)

Discovery phase
Validation phase:

(30 PC, 30 H, and 30 CP)

Saliva supernatant

(12 PC and 12 H)

Saliva pellet

(10 PC and 10 H)

Transcriptomic approach

(U133 plus 2.0 microarray)

Microbial approach

(HOMIM microarray)

Microarray data analysis 

biomarker selection

Microarray data analysis 

biomarker selection

Verification of candidates

qPCR vs Microarray

Verification of candidates

qPCR vs Microarray

Model building

Biomarker Discovery & Verification
Biomarker Validation 

& Model building
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Farrell, Zhang, Wong DDW 2008
Submitted for publication



Combined Salivary Markers
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The predictive power of combined salivary mRNA biomarkers. 
Using three salivary mRNA biomarkers: ACRV1 , DMXL2 and DPM1

we obtained a sensitivity of 92.9% and a specificity of 85.5%. 
The calculated area under the ROC curve was 0.949

Farrell, Zhang. Wong DDW 2008
Submitted for publication



Salivary Markers: Future

EDRN



¬risk of pancreatic cancer

ÁPancreatic Cystic 
Neoplasms

ÁPeutz-Jeghers (36%)

ÁFAMMM (17%)

ÁHereditary     
Pancreatitis (40%)

ÁHNPCC

ÁFAP

ÁFamilial Breast/ 
Ovarian CA

ÁFamilial 
Pancreatic Cancer 
(FPC) (5-20%)

Hahn, Bartsch; Clin Lab Med, 2005, 117-133.

High Risk Groups



Familial Pancreatic Cancer
Searching for the Gene!



Risk in Familial Pancreatic Cancer

?4.6 (CI: 0.5-16)1

19%6.4  (CI: 2-16)2

17%32 (95% CI: 10-75)3

BRCA2

mutations

Relative riskAffected 1st

degree relatives

Klein, Cancer Res, 2004 Apr, 2634-8

Murphy, Cancer Res, 2002 Jul, 3789-93

Hahn, J Natl Cancer Inst, 2003 Feb, 214-21

Who do we screen?



Á200 high-risk pts

ÁFamily Hx

ÁBRCA2

Á800 controls

ÁEUS/ERCP

ÁCT scan

ÁMRCP included

ÁMolecular markers

ÁRisk-prediction 
model

ÁUCLA*

Á30 patients 
screened

Á20 patients 
consents

Á13 patients studied

ÁThurs/Friday

ÁFay Purcell

CAPS3 Study




