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ABSTRACT

Pancreatic cancer is the fourth leading cause of cancer deaths in both men and women. Surgical resection has been shown to be the only
curable treatment available. Unfortunately only 20% of all patients diagnosed with pancreatic cancer are surgical candidates due to the
aggressive biology of this disease. There is no clear consensus on what type of adjuvant therapy should be used for patients with pancreatic
cancer. Chemoradiation is the favored treatment modality by many in the United States while gemcitabine based chemotherapy is favored
in Europe. Both of these approaches have been shown by large prospective, randomized trials to improve disease free intervals and in some
studies overall survival. The survival of these patients, even status post resection and adjuvant therapy, remains poor and therefore the
need for alternative adjuvant therapies is needed. We will therefore discuss abstracts #4124, #TPS4162, #4120 and #E15191 in this paper

which are relevant to the issues described above.

What We Knew Before 2014 ASCO Annual
Meeting?

Venous thromboembolism is the second leading cause
of death in cancer patients [1]. The incidence of venous
thromboembolism in oncologic patients 3 months after
starting chemotherapy isapproximately7% (range 4.6%-
11.6% across cancer locations) and then rising to 13.5%
at 12 months (range 9.8%-21.3%) with the highest
venous thromboembolism risk associated with pancreatic,
stomach, and lung cancer [2]. The incidence of VTE
reaches 20% or more in pancreatic cancer and metastatic
glioblastoma [3]. Venous thromboembolismisless frequent
in Asian patients with ductal pancreatic adenocarcinoma
[4]. The genetic and/or epigenetic significance of this
finding is currently unknown. As thromboprophylaxis
carries a bleeding risk, biomarkers and score predictors
were investigated in order to better select the patients
who would benefit from prophylactic anticoagulation
[5]- Leukocytosis, neutrophilia, monocytosis and
thrombocytosis, but not lymphocytosis are all risk factors
for thromboembolism in cancer patients [6, 7]. Persistent
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leukocytosis after first cycle of chemotherapy imparts a 3%
risk for venous thromboembolism, as opposed to 1.2% for
normal leukocyte counts [8]. Moreover, thrombocytosis is
associated with a 2.5 fold risk of venous thromboembolism
[9]. A hemoglobin level lower than 10 g/dL and/or the use
of erythropoiesis-stimulating agents (ESAs) confer a 1.8-
fold increased risk of developing VTE [6]. Contrary to early
reports, microparticle-associated tissue factor activity does
not appear to play an essential role in the prothrombotic
state associated with metastatic pancreatic cancer [10,
11]. Nevertheless, its activity is increased and its small
effect in fibrin formation may be part of the multifactorial
pathogenesis of venous thromboembolism in the
adenocarcinoma of the pancreas [10]. Low-dose warfarin
and LMWH are safe for prophylactic anticoagulation in
pancreatic cancer [12-14]. Table 1 shows the Khorana
and Vienna assessment scores for prediction of venous
thromboembolism.

What Did We Learn at 2014 ASCO Annual Meeting?

The impact of prothrombotic mutations, PSGL-1 VNTR

polymorphism, tissue factor, and soluble P-selectin on venous
thromboembolism in cancer patients with adenocarcinoma

Bozkurt et al. evaluated the frequency of inherited
[Factor V of Leiden, prothrombin G20210A mutations
and PSGL-1 VNRT polymorphisms) and carcinogenesis-
acquired (Tissue Factor and soluble P-Selectin) protein
genotypes and levels respectively in a patients with
adenocarcinoma [15]. From a screened population of
1,838 patients with adenocarcinoma, 63 patients with
venous thromboembolism and 38 controls had their blood
tested for the above mutations and levels. In the population
with venous thromboembolism, tissue factor levels were
higher in patients with pancreatic adenocarcinoma than

JOP. Journal of the Pancreas-http://www.serena.unina.it/index.php/jop-Vol. 15 No. 4 - July 2014. [ISSN 1590-8577] 348



JOP. ] Pancreas (Online) 2014 July 28; 15(4):348-350

Table 1. Randomized trials evaluating adjuvant therapy in pancreatic cancer.

Study Treatment

GITSG [4] observation vs 5-FU plus radiation therapy

EORTC [5] observation vs 5-FU plus radiation therapy

Impact of Adjuvant Therapy

Median survival improvement from 11 months to 20 months

A trend toward median survival improvement
from 19 months to 24.5 months; P=0.208

Chemotherapy vs observation (20.1 months vs 15.5 months; P=0.009)

5-FU/L vs chemoradiation vs chemoradiation +

ESPAC-1[6] 5-FU/L vs observation

Chemoradiation vs observation showed worse median survival (15.9 months vs

17.9 months; P=0.05)

RTOG 9704 [7]

CONKO0-001 [3] Gemcitabine vs observation

ESPAC-3 [8] Gemcitabine vs 5-FU vs observation

JASPAC-01 [9] Gemcitabine vs S-1

those with other tumors (p=0.02). Also, the PSGL-1 VNRT
polymorphisms AB and AC were more frequent in central
venous catheter related, subclavian, jugular and pelvic
venous thromboembolism.

Incidence of incidental and symptomatic venous

thromboembolism (VTE) and Khorana’s score in ambulatory
pancreatic cancer patients receiving chemotherapy

Mufioz Martin et al. designed a multicentric retrospective
cross-sectional study involving a population of ambulatory
patients with exocrine pancreatic cancer (EPC) treated
with chemotherapy, where the investigators followed 517
patients from January 2008 to December 2011 [16]. Venous
thromboembolism was identified in 22.6 % of the patient
with a median time to diagnosis of 3 months and 67% of
cases occurring within 6 months of diagnosis. Around 50%
of the patients had incidental venous thromboembolism.
Interestingly visceral thromboembolism was an incidental
finding in 91% of the identified cases, representing 38%
of all cases of venous thromboembolism in the study. The
Khorana score consolidated its clinical usefulness when
it predicted symptomatic venous thromboembolism
while having no predictive value for incidental venous
thromboembolism.

Risk factors for cancer-related venous thromboembolism in
ambulatory patients

Cella et al. validated the Khorana score and identified
additional predictor factors for venous thromboembolism
in their ambulatory oncologic population on antineoplastic
therapy [17]. They followed up 544 ambulatory patients
with various cancers, 8% of them with pancreatic cancer.
Among the confirmed risk factors were previous venous
thromboembolism, metastatic disease, vascular or
lymphatic compression by the tumor, extremity edema
of extremities, surgical procedure in the last 6 months,
and central venous catheter. Venous thromboembolism
associated with cancer surgery has been increasing
frequency although mortality associated with surgery has
been decreasing [18]. This new risk factors help to define
which population of oncologic patients would benefit most
from prophylactic anticoagulation.

Discussion

Venous thromboembolism is a frequent event in ductal

5-FU with radiation vs Gemcitabine plus 5-FU Median survival (16.7 months vs 18.8 months; P=0.047) (pancreatic head tumors
with radiation only)

Disease-free survival doubled (13.4 months vs 6.9 months)

Trend toward overall survival benefit (22.1 months vs 20.2 months; P=0.06)

No difference in survival advantage between Gemcitabine and 5-FU however, safety
and dose intensity favored gemcitabine

The two-year survival rates were 70% and 53% for S-1 and gemcitabine, The two-
year relapse free survival rates were 49% and 29% for S-1 and gemcitabine

adenocarcinoma. Scores carrying predictive value will
support the indication of prophylactic anticoagulation
for patients at low bleeding risk and high risk for venous
thromboembolism. Biomarkers, especially acquired
circulating factors and inherited gene polymorphisms, will
redefine venous thromboembolism care in the genomic
era. It is now known that Asian patients with ductal
adenocarcinoma of the pancreas have lower incidence of
venous thromboembolism. It remains to be described if
this effect is a consequence of genetics or behaviors (i.e.
smoking, metabolicsyndrome and diet) affecting epigenetic
silencing or activation of cancer pathways. The ESA
therapy is one of the components of predicting scores and
International Guidelines clearly recommend prophylactic
anticoagulation for chemotherapy combinations of
thalidomide or lenalidomide and steroids; redefining
risks for newly developed monoclonal antibodies and
combination chemotherapy for pancreatic cancer and
confirming in phase III trials the role of anticoagulation in
clinical outcomes will further refine the role of prophylactic
anticoagulation in ductal adenocarcinoma.

Conflict of Interest

Authors report no conflict of interest.

References

1. Jemal A, Siegel R, Xu J. Cancer statistics, 2010. CA Cancer ] Clin. 2010;
60: 277-300. [PMID:20610543]

2. Siegel R, Ma], Zou Z, Jemal A. Cancer Statistics, 2014. CA Cancer ] Clin.
2014; 64(1): 9-29. [PMID:24399786]

3. Oettle H, PostS, Neuhaus P, Gellert K, Langrehr ], Ridwelski K, Schramm
H, et al. Adjuvant chemotherapy with gemcitabine vs observation in
patients undergoing curative-intent resection of pancreatic cancer: a
randomized controlled trial. JAMA 2007; 297: 267-77. [PMID:17227978]

4. Kalser MH, Ellenberg SS. Pancreatic cancer. Adjuvant combined
radiation and chemotherapy following curative resection. Arch Surg.
1985; 120: 899-903. [PMID:4015380]

5. Klinkenbijl JH, Jeekel ], Sahmoud T, van Pel R, Couvreur ML, Veenhof
CH, Arnaud ]P, et al. Adjuvant radiotherapy and 5-fluorouracil after
curative resection of cancer of the pancreas and periampullary region:
phase III trial of the EORTC gastrointestinal tract cancer cooperative
group. Ann Surg. 1999; 230: 776-82. [PMID:10615932]

JOP. Journal of the Pancreas-http://www.serena.unina.it/index.php/jop-Vol. 15 No. 4 - July 2014. [ISSN 1590-8577] 349



JOP. ] Pancreas (Online) 2014 July 28; 15(4):348-350

6. Regine WF, Winter KA, Abrams RA, Safran H, Hoffman JP, Konski A,
Benson AB, et al. Fluorouracil vs gemcitabine chemotherapy before and
after fluorouracil-based chemoradiation following resection of pancreatic
adenocarcinoma: a randomized controlled trial. JAMA. 2008; 299(9):
1019-26. [PMID:18319412]

7. Neoptolemos JP,Stocken DD, Friess H, Bassi C, Dunn JA, Hickey H, Beger
H, et al. Arandomized trial of chemoradiotherapy and chemotherapy after
resection of pancreatic cancer. N Engl ] Med. 2004; 350(12): 1200-10.
[PMID:15028824]

8. Neoptolemos JP, Stocken DD, Bassi C, Ghaneh P, Cunningham D,
Goldstein D, Padbury R, et al. Adjuvant chemotherapy with fluorouracil
plus folinic acid vs gemcitabine following pancreatic cancer resection:
a randomized controlled trial. JAMA. 2010; 304(10): 1073-81.
[PMID:20823433]

9. Maeda A, Boku N, Fukutomi A, Kondo S, Kinoshita T, Nagino M, Uesaka
K. Randomized phase III trial of adjuvant chemotherapy with gemcitabine
versus S-1 for patients with resected pancreatic cancer (JASPAC-01
study). ] Clin Oncol. 30: 2012 (suppl 34; abstr 145). [PMID:18272475]

10. Sinn M, Sinn BV, Stieler ], et al. HENT1 expression in patients with
pancreatic cancer treated with gemcitabine after curative intended
resection: Results from the CONKO-001 trial. J Clin Oncol. 32: 5s, 2014
(suppl: abstr 4124).

11. Tempero MA, Cardin DB, Biankin A, et al. APACT: A phase 3
randomized, open-label, multicenter trial evaluating the use of adjuvant
nab-paclitaxel (nab-P) plus gemcitabine (G) versus G alone in patients
with surgically resected ductal pancreatic adenocarcinoma. J Clin Oncol.
32:5s,2014 (suppl; abstr TPS4162).

12. Coveler AL, Pillarisetty VG, Gyurkey G, et al. A phase II study of
perioperative therapy for patients with resectable and borderline-
resectable pancreatic adenocarcinoma. J Clin Oncol. 32; 5s, 2014 (suppl:
abstr 4120).

13. Truchet XE, Mallaret C, Secq V, et al. Prognostic factors of response
to adjuvant chemotherapy after curative resection for pancreatic ductal
adenocarcinoma: Prognostic impact of CDA, predictive value of DPD for
5-FU efficiency and hENT1 for gemcitabine. ] Clin Oncol. 32; 2014 (suppl:
abstr E15191).

14. Liao WC, Chien KL, Lin YL, Wu MS, Lin JT, Wang HP, Tu YK. Adjuvant
treatments for resected pancreatic adenocarcinoma: a systematic review
and network meta-analysis. Lancet Oncol. 2013; 14(11): 1095-103.
[PMID:24035532]

15. Santini D, Schiavon G, Vincenzi B, Cass CE, Vasile E, Manazza
AD, Catalano V, et al. Human equilibrative nucleoside transporter 1
(hENT1) levels predict response to gemcitabine in patients with biliary
tract cancer (BTC). Curr Cancer Drug Targets. 2011 Jan; 11(1): 123-9.
[PMID:20578980]

16. Greenhalf W, Ghaneh P, Neoptolemos JP, Palmer DH, Cox TF, Lamb RF,
Garner E, et al. Pancreatic Cancer hENT1 Expression and Survival From
Gemcitabine in Patients From the ESPAC-3 Trial. ] Natl Cancer Inst. 2014;
106(1). [PMID:24301456]

17. Von Hoff DD, Ervin T, Arena FP, Chiorean EG, Infante ], Moore M, Seay
T, et al. Increased survival in pancreatic cancer with nab-paclitaxel plus
gemcitabine. N Engl ] Med. 2013; 369(18): 1691-703).

JOP. Journal of the Pancreas-http://www.serena.unina.it/index.php/jop-Vol. 15 No. 4 - July 2014. [ISSN 1590-8577] 350



