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IPMN with Carcinoma in Situ

5mm Pancreatic Mass
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NORMAL — PanIN1 — PanIN2 — PanIN3 — CANCER

PANCREATIC INTRAEPITHELIAL NEOPLASIA: PanIN

Keswani RN et al. Nat Clin Pract Gastroenterol Hepatol 2006
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Brune K et al Am J Surg Path 2006
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The validity of a screening test is defined as the
ability to distinguish between who has a disease
and who does not

Sensitivity: The ability of a test to identify
Individuals who truly have the disease

Specificity: The ability of a test to correctly

Identify individuals who truly do no have the
disease
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However, one must also consider the
population being screened

Positive Predictive Value (PPV):
Probability of truly having disease if the
test Is positive

Negative Predictive Value(NPV):
Probability of truly not having the disease If
the test Is negative
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General Population
High Risk Groups
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Salivary Transcriptome (cell free mRNA)
1370 exons representing 851 unigue MRNA transcripts

Normal saliva transcriptome core (NSTC)
Signature of 185 mRNAs present in all normal subjects

Salivary Proteome (Protein)
11248 distinct peptides/1166 distinct proteins

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

Hu et al. Clin Chem. 2008 May;54(5):832.
Denny et al J Proteome Res. 2008 May 2;7(5): 12036
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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



A Salivary Transcriptome

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

Demographic Variable Characteristics

Discovery Phase
Pc (n=12) Ctrl (n=12)

Age (y) Mean + SD 69 °15.1 60.8+11.9
Gender Male 8 (66.7%) 8 (66.7%)
Female 4 (33.4%) 4 (33.4%)
Ethnicity Caucasian 9 (75%) 9 (75%)
African American 0 (0.0%) 0 (0.0%)
Asian 1 (8.3%) 1 (8.3%)
Hispanic 2 (16.7%) 2 (16.7%)

114 patients
(42 PC, 42 H, and 30 CP)

Discovery phase

Saliva supernatant
(12 PC and 12 H)

Transcriptomic approach

(U133 plus 2.0 microarray)

Microarray data analysis
biomarker selection

Verification of candidates
gPCR vs Microarray

Saliva pellet
(10 PC and 10 H)
Microbial approach
(HOMIM microarray)
Microarray data analysis
biomarker selection

Verification of candidates
gPCR vs Microarray

Pc (n=30)
71.1°13.8
19 (63.3%)
11 (36.7%)
18 (60%)
4 (13.3%)
4 (13.3%)
4 (13.4%)

Ctrl (n=30) Pt (n=30)
58+ 14.6 53°11. 6
20(66.7%) 18 (60%)

10 (33.3%) 12 (40%)

19 (63.3%) 16 (53.4%)

4 (13.3%) 6 (20%)
3(10.1%) 4 (13.3%)
4 (13.3%)  4(13.3%)

Validation phase:
(30 PC, 30 H, and 30 CP)

Model building

Farrell, Zhang, Wong DDW 2008
Submitted for publication
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Specificity

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
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EDRN  Five phases of development for a cancer biomarker.

Phase Objective Study Design

1 Preclinical Promising directions identified Case-control (convenient
Exploratory samples)

2 Clinical Assay and Determine if a clinical assay detects Case-control
Validation established disease (population based)

3  Retrospective Determine if the biomarker detects Nested case-control in a
Longitudinal disease before it becomes clinical. population cohort

Define a “screen positive” rule.

4 Prospective Extent and characteristics of disease Cross-sectional

Screening detected by the test are determined cohort of people

o

Cancer Control

and the false referral rate is

identified

Impact of screening on reducing the
burden of disease on the population

is quantified

Randomized trial

(ideally)
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Pancreatic Cystic
Neoplasms

Peutz-Jeghers (36%)
FAMMM (17%)

Hereditary
Pancreatitis (40%)

HNPCC
FAP

Familial Breast/
Ovarian CA

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

Hahn, Bartsch; Clin Lab Med, 2005, 117-133.
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Affected 1st Relative risk BRCA2
degree relatives mutations
3 32 (95% CI: 10-75) 17%
2 6.4 (Cl: 2-16) 19%
1 4.6 (Cl: 0.5-16) ?
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200 high-risk pts
Family Hx
BRCAZ2

800 controls

EUS/ERCP

CT scan

MRCP included

Molecular markers

Risk-prediction

model

UCLA*

30 patients
screened

20 patients
consents

13 patients studied
Thurs/Friday
Fay Purcell
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