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Cancer of the pancreas is a very aggressive disease and 
is the fourth leading cause of death from cancer. 
Surgery is currently the most effective treatment, but 
only 20% of patients are candidates for this approach; 
the survival rate is variable and there are few predictors 
of prognosis. 
A number of studies have been published concerning 
the role of inflammation in pancreatic cancer. In fact, 
the development and spread of pancreatic cancer may 
be influenced by the inflammatory process [1, 2, 3, 4]. 
Chronic inflammation produces a cycle of repeated 
cellular damage and subsequent healing; cellular injury 
determines DNA damage with mutations of proto-
oncogenes and/or tumor suppressor genes [1] and the 
healing process, guided by the release of growth factors 
may lead to the proliferation of transformed cells. In 
addition, many factors produced by tumor cells 
promote tumor angiogenesis and the generation of 
extracellular matrix [5]. 
Furthermore, the development of more effective 
therapies is based on a better understanding of the 
factors causing cancer aggressivity; in addition, we 
need to identify the prognostic factors in order to guide 
the therapy in a more efficacious manner. We are 
presently aware of a series of factors isolated in tissue 
or in plasma produced by pancreatic tumors which may 
explain, at least in part, their progression [6, 7, 8]. 
However, most of them seem not to be useful for in 
diagnosis or as prognostic factors [7]. In animal 
studies, it has been shown that the induction of Th17 in 
the tumor microenvironment produces an antitumor 
effect [9]. The importance of lymphocytes in  
 

pancreatic cancer has recently been pointed out by two 
groups of researchers in humans [10, 11]. 
In the first paper [10], the authors studied the 
peripheral blood mononuclear cells from pancreatic 
cancer patients and matched healthy controls, 
analyzing them by means of whole genome cDNA 
microarray. They found that 383 genes were 
significantly different between pancreatic cancer 
patients and healthy controls, and 65 had at least a 1.5 
fold change in expression. Pathway analysis revealed 
that many of these genes fell into the pathways 
responsible for hematopoietic differentiation, cytokine 
signaling, and natural killer cell and CD8+ T-cell 
cytotoxic response. Unsupervised hierarchical 
clustering analysis identified an eight-gene predictor 
set, consisting of SSBP2, Ube2b-rs1, CA5B, F5, 
TBC1D8, ANXA3, ARG1 and ADAMTS20 capable of 
distinguishing pancreatic cancer patients from healthy 
controls with an accuracy of 79% (sensitivity 83% and 
specificity 75%). Thus, in the future, these data may 
help in diagnosing pancreatic cancer earlier. 
The second group of researchers [11] has identified the 
complex interaction involving cells (such as stromal 
cells and immune cells) and tumor cells in the tumor 
microenvironment. The result of this dialogue is an 
alteration of the T-cells which, instead of producing 
cytokines effective in fighting cancer, produce 
cytokines capable of promoting further progression of 
the disease; this lymphocyte derangement has been 
called “deviant lymphocytes” by the authors. The 
authors also identified molecules involved in this 
mechanism which will allow the development of 
therapies to curb this activity. Antibodies are already 
available for some of these molecules and they are 
capable of blocking their activity. Most important, in a 
series of patients undergoing surgery, the authors also 
showed the existence of a correlation between the 
quantity of “deviant cells” present in the tumor and 
patient survival in order to stratify pancreatic cancer 
patients into two categories having a better or a worse 
prognosis. Research in the war against pancreatic 
cancer continues; these are buds which about to bloom. 

Key words Lymphocytes; Pancreatic Neoplasms; Prognosis; 
Survival 
Correspondence Raffaele Pezzilli 
Unità Pancreas; Dipartimento di Malattie Apparato Digerente e 
Medicina Interna; Ospedale Sant’Orsola-Malpighi; Via G. 
Massarenti, 9; 40138 Bologna; Italy 
Phone: +39-051.636.4148; Fax: +39-051.636.4148 
E-mail: raffaele.pezzilli@aosp.bo.it 

URL http://www.serena.unina.it/index.php/jop/article/view/3357/3604 



JOP. J Pancreas (Online) 2011 Mar 9; 12(2):209-210. 

JOP. Journal of the Pancreas - http://www.joplink.net - Vol. 12 No. 2 - March 2011. [ISSN 1590-8577] 1002 

 

Conflict of interest None 
 

 
References 

1. Coussens LM, Werb Z. Inflammation and cancer. Nature 2002; 
420:860-7. [PMID 12490959] 

2. Farrow B, Evers M. Inflammation and the development of 
pancreatic cancer. Surg Oncol 2002; 10:153-69. [PMID 12020670] 

3. Algül H, Treiber M, Lesina M, Schmid RM. Mechanisms of 
disease: chronic inflammation and cancer in the pancreas-a potential 
role for pancreatic stellate cells? Nature Clin Pract Gastroenterol 
Hepatol 2007; 4:454-62. [PMID 17667994] 

4. Greer JB, Whitcomb DC. Inflammation and pancreatic cancer: 
an evidence-based review. Curr Opin Pharmacol 2009; 9:411-8. 
[PMID 19589727] 

5. Maletzki C, Emmrich J. Inflammation and immunity in the 
tumor environment. Dig Dis 2010; 28:574-8. [PMID 21088404] 

6. Pezzilli R, Barassi A, Corsi MM, Morselli-Labate AM, 
Campana D, Casadei R, et al. Serum leptin, but not adiponectin and 
receptor for advanced glycation end products, is able to distinguish 
autoimmune pancreatitis from both chronic pancreatitis and 

pancreatic neoplasms. Scand J Gastroenterol 2010; 45:93-9. [PMID 
19883273] 

7. Pezzilli R, Corsi MM, Barassi A, Morselli-Labate AM, Dogliotti 
G, Casadei R, et al. The role of inflammation in patients with 
intraductal mucinous neoplasm of the pancreas and in those with 
pancreatic adenocarcinoma. Anticancer Res 2010; 30:3801-5. [PMID 
20944173] 

8. Funel N, Costa F, Pettinari L, Taddeo A, Sala A, Chiriva-
Internati M, et al. Ukrain affects pancreas cancer cell phenotype in 
vitro by targeting MMP-9 and intra-/extracellular SPARC 
expression. Pancreatology 2010; 10:545-52. [PMID 20975318] 

9. Gnerlich JL, Mitchem JB, Weir JS, Sankpal NV, Kashiwagi H, 
Belt BA, et al. Induction of Th17 cells in the tumor 
microenvironment improves survival in a murine model of pancreatic 
cancer. J Immunol 2010; 185:4063-71. [PMID 20805420] 

10. Baine MJ, Chakraborty S, Smith LM, Mallya K, Sasson AR, 
Brand RE, Batra SK. Transcriptional profiling of peripheral blood 
mononuclear cells in pancreatic cancer patients identifies novel genes 
with potential diagnostic utility. PLoS One 2011; 6:e17014. [PMID 
21347333] 

11. De Monte L, Reni M, Tassi E, Clavenna D, Papa I, Recalde H, et 
al. Intratumor T helper type 2 cell infiltrate correlates with cancer-
associated fibroblast thymic stromal lymphopoietin production and 
reduced survival in pancreatic cancer. J Exp Med 2011; 208:469-78. 
[PMID 21339327] 

 
 


