Pancreatic Cancer
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1 Introduction

Pancreatic ductal adenocarcinoma (PDAC) is the fourth most frequent cause of
tumor-related death in the Western world [24, 25]. Few data are published concern-
ing PDAC frequency in tropical countries, but it may be less frequent than in more
developed countries [1, 10, 15]. However, its incidence is increasing worldwide,
and PDAC will become by 2020 the second leading cause of cancer-related mortal-
ity [16]. Median survival is 5-8 months and median 5-year survival is less than 5 %
[23]. Majority of the patients are diagnosed with metastases and are candidates for
palliative treatment.

2 Risk Factors

PDAC is usually sporadic but may be familial, needing attentive care to familial history.

Sporadic PDAC development is the result of a combination of different causes
including somatic genomic, genetic, and epigenetic alterations and environmental
factors, especially cigarette smoking and alcohol. Long-standing type 2 diabetes
mellitus is also associated with an increased risk of pancreatic cancer [13]. Tropical
calcific pancreatitis (TCP) has been described as a form of chronic nonalcoholic
pancreatitis and is associated with a 4 % lifetime risk of developing cancer [19]. The
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typical clinical phenotype of TCP includes an onset at less than 30 years of age, a
body mass index (BMI) less than 18 kg/m?, absence of any other cause of pancreati-
tis, and presence of diabetes [5].

Hereditary basis of PDAC is traditionally found in 5-10 % of patients [20].
Subsets of familial pancreatic cancer involve germ line cationic trypsinogen or
PRSS1 mutations (hereditary pancreatitis), BRCA mutations (usually in association
with hereditary breast—ovarian cancer syndrome), CDKN2 mutations (familial
atypical mole and multiple melanoma), or DNA repair gene mutations (e.g., ATM
and PALB2, apart from those in BRCA) [29].

3 Diagnosis

Histological diagnosis should be obtained when nonsurgical treatment is consid-
ered, because 10 % of malignant tumors of the pancreas aren’t exocrine and all
pancreatic tumors are not malignant. If the tumor is resectable, a biopsy is not rec-
ommended/mandatory in order to avoid gesture’s morbidity and theoretical risk of
tumor seeding along the needle tract [6]. In case of diagnostic doubt (nodule of
pancreatitis or a pseudotumor pancreatitis) and unresectable or metastatic tumor, a
fine-needle cytology or tumor biopsy needs to be achieved. When endoscopic ultra-
sonography (EUS) is available, fine-needle aspiration may be EUS-guided (EUS-
FNA). EUS may be also useful to detect vascular invasion and to treat pain through
celiac plexus block and obstructive jaundice through biliary drainage [11]. If EUS
is not available, ascites or hepatic metastases may be sampled under radiological
guidance (ultrasound or CT scan).

A contrast-enhanced computed tomography of the chest, abdomen, and pelvis is
the primary and easily available modality for both diagnosing and staging [2]. It is
typically a multiphase thin-section imaging technique showing the primary tumor at
the earlier phase, while the latter phase best demonstrates tumor involvement of
venous structures and liver metastases [4]. Pancreatic magnetic resonance (MR)
imaging may be useful but is not mandatory [21]. Likewise, 18FDG PET/CT also
offers no benefit over CT scan in diagnosing pancreatic cancer [22].

The staging system for pancreatic exocrine cancer is defined by the 7th edition of
the American Joint Committee on Cancer (AJCC)/TNM classification [9].

4 Treatment of Resectable Tumors

Resectable tumors include AJCC stages I and II. It concerns only 10-20 % of the
patients. The surgical procedure for the pancreatic head’s tumors is a pancreaticoduo-
denectomy or Whipple procedure involving the removal of the distal half of the stom-
ach, gallbladder, distal portion of the common bile duct, as well as the head of the
pancreas, duodenum, proximal jejunum, and lymph nodes. Three anastomoses are
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required for reconstruction, namely, pancreaticojejunostomy, choledochojejunos-
tomy, and gastrojejunostomy. As morbidity and mortality can be high following sur-
gery, patients need to be addressed in high-volume centers [30]. Recurrences after
initial surgery are frequent, and 5-year survival after surgical resection of PDAC is as
poor as 18-27 % and correlates with resection margin status (RO vs. R1) and lymph
node metastases [14]. A 6-month adjuvant therapy with 5-FU or gemcitabine-based
chemotherapy is recommended for all patients after pancreatic surgery, independently
of the T and N stages [17, 18]. The median overall survival for patients with resected
pancreatic cancer treated with adjuvant chemotherapy is approximately 2 years.

5 Treatment of Locally Advanced Unresectable Tumors

Locally advanced pancreatic cancers (stage III) are divided into borderline resect-
able or locally advanced unresectable tumors. They are separated according to the
relationship of the tumor to the adjacent major vascular structures (superior mesen-
teric artery (SMA), celiac axis, and superior mesenteric and portal veins (SMV—
PV)). Tumors without vessel involvement or with only focal involvement of the
SMV-PV confluence are considered to be resectable, while patients whose cancers
involve arteries or have more extensive involvement of the SMV—PV confluence are
classified as having clinical stage III tumors. Their median survival in most histori-
cal studies ranges from 8 to 12 months. In this setting, treatment options include
mostly chemotherapy (CT), chemoradiation (CRT), and surgery but strong evi-
dences for therapeutic sequences are lacking. Controversies mainly exist about the
place of radiation therapy, because the definition of locally advanced pancreatic
cancers varies in published series, borderline resectable and unresectable tumors are
both included in the same studies, and metastatic progression during or immediately
after radiation is usual. Recently, the LAP 07 trial showed no benefit in survival for
CRT after 4 months of gemcitabine-based induction CT over CT alone in locally
advanced unresectable tumors. Despite these results, chemoradiation is not aban-
doned and remains investigated after more aggressive neoadjuvant CT (like
FOLFIRINOX or nab-paclitaxel-gemcitabine). At least, due to the high rates of
metastatic progression, it is recommended to use first induction CT which may sub-
select the proportion of patients who may benefit from subsequent CRT. In border-
line resectable pancreatic cancer, the role of CRT remains less controversial and
will be answered in future prospective phase III trials.

6 Metastatic Disease

Cytotoxic chemotherapy is the standard treatment option for stage IV pancreatic
cancer patients. Between 1997 and 2011, gemcitabine monotherapy remained the
standard treatment for metastatic patients with a median survival of 5-6 months in
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the study by Burris et al. [8]. Since gemcitabine, two CT combinations demon-
strated their superiority to gemcitabine alone. First, in 2011, Conroy et al. published
the efficacy and safety results of the FOLFIRINOX combination CT regimen in the
ACCORD 11 randomized phase III trial (Conroy et al.). FOLFIRINOX (leucovorin
at 400 mg/m?, fluorouracil at 400 mg/m?, irinotecan at 180 mg/m?, and oxaliplatin
at 85 mg/m? given as a bolus, followed by 2,400 mg/m? given as a 46-h continuous
infusion, every 2 weeks) demonstrated its superiority in comparison to gemcitabine
alone in 342 chemotherapy-naive patients with metastatic pancreatic cancer with an
ECOG PS of 0 or 1 and a serum bilirubin level < 1.5 times the upper limit of normal.
The median overall survival, progression-free survival (PFS), and objective response
rate were significantly higher with FOLFIRINOX (median overall survival, 11.1 vs.
6.8 months; PFS, 6.4 vs. 3.3 months; objective response rate, 32 % vs. 9 %).
However, treatment-related toxicity was also significantly higher with FOLFIRINOX,
including grade 3/4 neutropenia (46 % vs. 21 %), febrile neutropenia (5.4 % vs.
1.2 %), thrombocytopenia (9.1 % vs. 3.6 %), sensory neuropathy (9 % vs. 0 %),
vomiting (15 % vs. 8 %), fatigue (23 % vs. 18 %), and diarrhea (13 % vs. 2 %). The
same efficacy and safety results were obtained later in an Indian phase III trial, con-
firming the substantial activity of FOLFIRINOX in non-European populations [26].

Much recent progress in metastatic PDAC was obtained with the association of
nab-paclitaxel and gemcitabine, whose superiority over gemcitabine monotherapy
was shown in the multinational phase III Metastatic Pancreatic Adenocarcinoma
Clinical Trial MPACT). This study included 861 patients with previously untreated
metastatic pancreatic adenocarcinoma [28]. Combination therapy was associated
with a significantly higher objective response rate (23 % vs. 7 %) and significantly
longer median overall survival (8.5 vs. 6.7 months) and PFS (5.5 vs. 3.7 months)
compared with gemcitabine alone. Grade 3/4 adverse events occurred more often
with combination therapy. They included neutropenia (38 % vs. 27 %), febrile neu-
tropenia (3 % vs. 1 %), fatigue (17 % vs. 7 %), diarrhea (6 % vs. 1 %), and neuropa-
thy (17 % vs. 1 %). In September 2013, nab-paclitaxel in combination with
gemcitabine was approved by the FDA for the first-line treatment of patients with
metastatic adenocarcinoma of the pancreas.

As no phase III study has compared the efficacy of FOLFIRINOX and gem-
citabine plus nab-paclitaxel in first-line metastatic setting, they both are reasonable
choices for first-line therapy in patients with good performance status (ECOG PS 0
or 1). However, recent Canadian cost and quality-of-life data suggest that
FOLFIRINOX may be more cost-effective than gemcitabine or gemcitabine plus
nab-paclitaxel in patients with metastatic pancreatic cancer [3, 12].

7 Palliative Care

Palliative care is very important in PDAC because 80-90 % of newly diagnosed
tumors are not resectable or with distant metastases. The most common symptoms
of PDAC are obstructive jaundice, gastric outlet obstruction, pain, weight loss, and
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anorexia. About 90 % of the patients are diagnosed with obstructive jaundice.
Biliary drainage can be achieved surgically (biliary bypass) or by endoscopic/per-
cutaneous placement of stents with equivalent results [27]. Malignant gastric outlet
obstruction can also be treated surgically with gastrojejunostomy or endoscopically
with a self-expandable metallic stent. As pain incidence and severity tend to increase
with disease progression, a good palliation is necessary. Opioid analgesics, radia-
tion therapy, and celiac plexus neurolysis could be used, besides chemotherapy that
has also a role in pain control. Even if weight loss has been found to have a prog-
nostic effect on survival, few attentions are given to medical interventions that can
prevent or reduce the progressive weight loss of the patients. Weight gain and higher
daily total energy intake can be obtained with enteric-coated pancreatic enzyme
supplements [7].

8 Conclusion

The treatment of PDAC combines, according to the disease stage, surgery and che-
motherapy. The role of radiotherapy is not clearly established and should be reserved
to clinical trials.

Palliative care should be introduced as early as possible because of the poor sur-
vival of the patients.

References

—

. Ajao OG, Abioye AA (1980) Pancreatic carcinoma. J Natl Med Assoc 72(6):589-590

2. Al-Hawary MM, Francis IR, Chari ST, Fishman EK, Hough DM, Lu DS, Macari M, Megibow
AlJ, Miller FH, Mortele KJ, Merchant NB, Minter RM, Tamm EP, Sahani DV, Simeone DM
(2014) Pancreatic ductal adenocarcinoma radiology reporting template: consensus statement
of the society of abdominal radiology and the american pancreatic association. Gastroenterology
146(1):291-304

3. Attard CL, Brown S, Alloul K, Moore MJ (2014) Cost-effectiveness of folfirinox for first-line
treatment of metastatic pancreatic cancer. Curr Oncol 21(1):e41-e51

4. Balachandran A, Bhosale PR, Charnsangavej C, Tamm EP (2014) Imaging of pancreatic neo-
plasms. Surg Oncol Clin N Am 23(4):751-788

5. Balakrishnan V, Unnikrishnan AG, Thomas V, Choudhuri G, Veeraraju P, Singh SP, Garg P, Pai
CG, Devi RN, Bhasin D, Jayanthi V, Premalatha N, Chacko A, Kar P, Rai RR, Rajan R,
Subhalal N, Mehta R, Mishra SP, Dwivedi M, Vinayakumar KR, Jain AK, Biswas K, Mathai
S, Varghese J, Ramesh H, Alexander T, Philip J, Raj VV, Vinodkumar A, Mukevar S, Sawant
P, Nair P, Kumar H, Sudhindran S, Dhar P, Sudheer OV, Sundaram KR, Tantri BV, Singh D,
Nath TR (2008) Chronic pancreatitis. A prospective nationwide study of 1,086 subjects from
India. JOP 9(5):593-600. doi:v09i05a02 [pii]

6. Bornman PC, Beckingham 1J (2001) ABC of diseases of liver, pancreas, and biliary system.
Pancreatic tumours. BMJ 322(7288):721-723

7. Bruno MJ, Haverkort EB, Tijssen GP, Tytgat GN, van Leeuwen DJ (1998) Placebo controlled

trial of enteric coated pancreatin microsphere treatment in patients with unresectable cancer of

the pancreatic head region. Gut 42(1):92-96



360 C. de la Fouchardiére and B. Cenciu

8. Burris HA III, Moore MJ, Andersen J, Green MR, Rothenberg ML, Modiano MR, Cripps MC,
Portenoy RK, Storniolo AM, Tarassoff P, Nelson R, Dorr FA, Stephens CD, Von Hoff DD
(1997) Improvements in survival and clinical benefit with gemcitabine as first-line therapy for
patients with advanced pancreas cancer: a randomized trial. J Clin Oncol 15(6):2403-2413

9. Edge SB, Byrd DR, Compton C C (2010) AJCC cancer staging manual. United States and
Canadian Academy of Pathology, Inc.

10. Ferlay J, Soerjomataram I, Dikshit R, Eser S, Mathers C, Rebelo M, Parkin DM, Forman D,
Bray F (2015) Cancer incidence and mortality worldwide: sources, methods and major pat-
terns in GLOBOCAN 2012. Int J Cancer 136(5):E359-E386

11. Gonzalo-Marin J, Vila JJ, Perez-Miranda M (2014) Role of endoscopic ultrasound in the diag-
nosis of pancreatic cancer. World J Gastrointest Oncol 6(9):360-368

12. Hollmann S, Alloul K, Attard C, Kavan P (2014) PD-0018AN Indirect treatment comparison
and cost-effectiveness analysis comparing Folfirinox with nab-paclitaxel plus gemcitabine for
first-line treatment for patients with metastatic pancreatic cancer. Ann Oncol 25(suppl 2):
iil1-il2

13. Huxley R, Ansary-Moghaddam A, Berrington de GA, Barzi F, Woodward M (2005) Type-II
diabetes and pancreatic cancer: a meta-analysis of 36 studies. Br J Cancer 92(11):2076-2083

14. Katz MH, Wang H, Fleming JB, Sun CC, Hwang RF, Wolff RA, Varadhachary G, Abbruzzese
JL, Crane CH, Krishnan S, Vauthey JN, Abdalla EK, Lee JE, Pisters PW, Evans DB (2009)
Long-term survival after multidisciplinary management of resected pancreatic adenocarci-
noma. Ann Surg Oncol 16(4):836-847

15. Kendig CE, Samuel JC, Tyson AF, Khoury AL, Boschini LP, Mabedi C, Cairns BA, Varela C,
Shores CG, Charles AG (2013) Cancer treatment in Malawi: a disease of palliation. World J
Oncol 4(3):142-146

16. Ma J, Siegel R, Jemal A (2013) Pancreatic cancer death rates by race among US men and
women, 1970-2009. J Natl Cancer Inst 105(22):1694—1700

17. Neoptolemos JP, Stocken DD, Bassi C, Ghaneh P, Cunningham D, Goldstein D, Padbury R,
Moore MJ, Gallinger S, Mariette C, Wente MN, Izbicki JR, Friess H, Lerch MM, Dervenis C,
Olah A, Butturini G, Doi R, Lind PA, Smith D, Valle JW, Palmer DH, Buckels JA, Thompson
J, McKay CJ, Rawcliffe CL, Buchler MW (2010) Adjuvant chemotherapy with fluorouracil
plus folinic acid vs gemcitabine following pancreatic cancer resection: a randomized con-
trolled trial. JAMA 304(10):1073-1081

18. Oettle H, Neuhaus P, Hochhaus A, Hartmann JT, Gellert K, Ridwelski K, Niedergethmann M,
Zulke C, Fahlke J, Arning MB, Sinn M, Hinke A, Riess H (2013) Adjuvant chemotherapy with
gemcitabine and long-term outcomes among patients with resected pancreatic cancer: the
CONKO-001 randomized trial. JAMA 310(14):1473-1481

19. Paliwal S, Bhaskar S, Chandak GR (2014) Genetic and phenotypic heterogeneity in tropical
calcific pancreatitis. World J Gastroenterol 20(46):17314-17323

20. Permuth-Wey J, Egan KM (2009) Family history is a significant risk factor for pancreatic
cancer: results from a systematic review and meta-analysis. Fam Cancer 8(2):109-117

21. Putzer D, Jaschke W (2015) Radiological evaluation of focal pancreatic lesions. Dig Dis
33(1):91-98

22. Rijkers AP, Valkema R, Duivenvoorden HJ, van Eijck CHJ (2014) Usefulness of F-18-
fluorodeoxyglucose positron emission tomography to confirm suspected pancreatic cancer:
a meta-analysis. Eur J Surg Oncol 40(7):794-804

23. Saif MW (2011) Pancreatic neoplasm in 2011: an update. JOP 12(4):316-321. doi:v12i04a01 [pii]

24. Siegel R, DeSantis C, Virgo K, Stein K, Mariotto A, Smith T, Cooper D, Gansler T, Lerro C,
Fedewa S, Lin C, Leach C, Cannady RS, Cho H, Scoppa S, Hachey M, Kirch R, Jemal A, Ward
E (2012) Cancer treatment and survivorship statistics, 2012. CA Cancer J Clin
62(4):220-241

25. Siegel RL, Miller KD, Jemal A (2015) Cancer statistics, 2015. CA Cancer J Clin 65(1):5-29

26. Singhal MK, Kapoor A, Bagri PK, Narayan S, Singh D, Nirban RK, Singh G, Maharia S,
Kumari P, Jakhar SL, Beniwal S, Sharma N, Harsh K, Kumar HS, Sharma A, Bardia M (2014)



Pancreatic Cancer 361

217.

28.

29.

30.

617PDA Phase III trial comparing Folfirinox versus gemcitabine for metastatic pancreatic
cancer. Ann Oncol 25(suppl 4):iv210-iv211

Taylor MC, McLeod RS, Langer B (2000) Biliary stenting versus bypass surgery for the pallia-
tion of malignant distal bile duct obstruction: a meta-analysis. Liver Transpl 6(3):302-308
Von Hoff DD, Ervin T, Arena FP, Chiorean EG, Infante J, Moore M, Seay T, Tjulandin SA, Ma
WW, Saleh MN, Harris M, Reni M, Dowden S, Laheru D, Bahary N, Ramanathan RK,
Tabernero J, Hidalgo M, Goldstein D, Van CE, Wei X, Iglesias J, Renschler MF (2013)
Increased survival in pancreatic cancer with nab-paclitaxel plus gemcitabine. N Engl J Med
369(18):1691-1703

Zhen DB, Rabe KG, Gallinger S, Syngal S, Schwartz AG, Goggins MG, Hruban RH, Cote
ML, McWilliams RR, Roberts NJ, Cannon-Albright LA, Li D, Moyes K, Wenstrup RJ,
Hartman AR, Seminara D, Klein AP, Petersen GM (2014) BRCA1, BRCA2, PALB2, and
CDKN2A mutations in familial pancreatic cancer: a PACGENE study. Genet Med

Zovak M, Muzina MD, Glavcic G (2014) Pancreatic surgery: evolution and current tailored
approach. Hepatobiliary Surg Nutr 3(5):247-258


http://dx.doi.org/10.1038/gim.2014.153

	Pancreatic Cancer
	1 Introduction
	2 Risk Factors
	3 Diagnosis
	4 Treatment of Resectable Tumors
	5 Treatment of Locally Advanced Unresectable Tumors
	6 Metastatic Disease
	7 Palliative Care
	8 Conclusion
	References


