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RESULTS
 KRAS mutations were detected in the tumor tissue from 4 (80%) of the

5 patients with available tumor blocks.

 Plasma KRAS mutations were detected in the cell-free DNA from 10

(37%) of 27 patients, including 2 (50%) of those with known KRAS-

mutated tumors.

 Patients with mutant plasma KRAS had significantly lower median PFS

(1.8 vs 4.6 months, p=0.014) and OS (2.8 vs 10.5 months, p=0.003)

compared to those without KRAS mutations detected in the plasma.

 DNA levels ≥ median did not predict shorter survival compared to low

plasma DNA levels (9.0 vs 5.0 months, p=0.525).

 AREG and EREG did not correlate with PFS or OS.

 After adjusting for age, gender, race, ethnicity, primary tumor site,

performance status, stage, and plasma DNA concentration, plasma

KRAS mutational status remained a strong predictor of overall survival

(HR 14.5, p=0.006).

 KRAS mutations can be detected non-invasively in the plasma of some,

but not all patients with KRAS-mutated pancreatic tumors.

 The presence of mutant KRAS in the circulating cell-free DNA

independently predicts shorter survival in patients with advanced

pancreatic carcinoma treated with gemcitabine and intermittent erlotinib.

 Surprisingly, detection of mutant KRAS in the plasma is not a surrogate

for plasma DNA concentration or cancer stage.

 Expression of the epidermal growth factors AREG and EREG do not

correlate with survival, possibly due to constitutive activation of tumor

cell proliferation pathways downstream from EGFR.

 Further research is needed to determine if circulating mutant KRAS is

primarily a prognostic indicator or if it can be used as a predictive

biomarker for the efficacy of gemcitabine/erlotinib.

Progression Free Survival by Plasma KRAS

 Kirsten rat sarcoma (KRAS) gene

mutations are present in 80-95% of

pancreatic cancer tissue specimens,

however the prognostic value of KRAS

mutational status remains unclear.

 Erlotinib, an epidermal growth factor

receptor (EGFR) inhibitor, marginally

improves survival in advanced pancreatic

cancer treated with gemcitabine (median

survival 6.2 vs 5.9 months). [1]

 KRAS mutations may constitutively

activate the molecular signaling cascade

downstream from EGFR, and are

therefore proposed to confer resistance

to EGFR inhibitors.

 Limited availability of tumor tissue prohibits universal assessment of

KRAS mutational status in pancreatic cancer biopsy specimens.

 Attempts at detecting KRAS mutations non-invasively in the cell-free

DNA (i.e. circulating in the plasma) have yielded mixed results, with

detection rates ranging from 0% to 71%. [2-7]

 Plasma KRAS assays have not yet been utilized in clinical practice.

 A 1999 study found that the detection of mutant KRAS in cell-free DNA

was associated with shorter survival in pancreatic cancer [7], however

confirmatory studies are lacking.

 The epidermal growth factors amphiregulin (AREG) and epiregulin

(EREG) are involved in stimulating cell proliferation, and are

hypothesized to have a prognostic role in pancreatic cancer.

 To determine the detection rate of KRAS mutations in the plasma of

advanced pancreatic cancer patients using a novel PCR assay.

 To evaluate the prognostic significance of KRAS mutations in the cell-

free DNA, as well as AREG and EREG expression in patients with

advanced pancreatic cancer treated with gemcitabine and erlotinib.

Plasma Biomarker

Median Progression-Free Survival (months) Median Overall Survival (months)

Low /

Undetected

High / 

Detected
HR p-value

Low / 

Undetected

High / 

Detected
HR p-value

KRAS mutation 4.6 1.8 2.89 0.014 10.5 2.8 4.69 0.003

DNA concentration 2.6 2.1 0.69 0.368 5.0 9.0 0.74 0.525

AREG 2.6 2.1 0.79 0.582 5.0 7.1 0.92 0.867

EREG 5.0 2.1 1.27 0.561 9.0 3.8 1.57 0.345

Cumulative 2.6 5.9

Plasma Biomarker
Low / Undetected 

(n)

High / Detected

(n)
Cut-point

KRAS mutation 17 10 Mutation detected

DNA concentration 13 14 ≥ Median (85.49 ng/mcL)

AREG 14 13 ≥ Lower Limit Assay (15.6 pg/mL)

EREG 13 14 ≥ Median (325.51 pg/mL)

 Cell-free DNA was extracted

from the plasma using the

Chemagen system (Perkin

Elermer), and quantified using

NanoDrop (Thermo Scientific).

 Scorpion ARMS PCR was

used to detect KRAS codon

12 and 13 mutations.

 Pre-treatment plasma samples were stored for 27 of 30 patients with

locally-advanced or metastatic pancreatic cancer enrolled in a phase II

clinical trial using gemcitabine and pharmacodynamically separated

erlotinib (UCDCC#211). Tumor blocks were stored for 5 patients.

 Plasma AREG and EREG concentrations were measured using ELISAs.

SCORPION ARMS PCR

Kaplan-Meier analysis demonstrates shorter progression free survival 

in  patients with KRAS mutations detected in the cell-free DNA.

Kaplan-Meier analysis demonstrates shorter overall survival in  

patients with KRAS mutations detected in the cell-free DNA.
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) Outcomes by Biomarker Category (Log-Rank Analysis)

EGFR

Multivariate Analysis of Overall Survival   A Cox Regression Model was developed to 

adjust for clinical variables including age, gender, race, ethnicity, primary tumor site, 

performance status, stage, and plasma DNA concentration. Plasma KRAS status remained 

a strong independent predictor of overall survival (HR 14.5, p=0.006).

Overall Survival by Plasma KRAS

 Progression-free survival (PFS) and overall survival (OS) were analyzed

using the Kaplan-Meier method, and log-rank tests were used to

compare survival distributions between groups. A Cox Regression

Model for OS was developed to adjust for clinical variables

Biomarker groups (N=27)
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Kaplan-Meier analysis demonstrates shorter progression-free survival 

in  patients with KRAS mutations detected in the cell-free DNA.

Patient Distribution by Biomarker Category (N=27)


