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Introduction
Pancreatic ductal adenocarcinoma (PDAC) is a lethal disorder 
and one of the most common cancer subtypes today, especially 
in the developed world. It is an aggressive solid malignancy 
characterized by painless expansion, rapid progression through 
metastasis and absence of distinct symptoms. These clinical 
features lead to delayed diagnosis, mostly, at a late metastatic 
stage. Only 20% of patients with PDAC can be treated [1]. 
The existing treatment regime includes surgical removal 
(resection) of the tumor along with chemotherapy. Resistance 
to chemotherapy and radiation therapy is a major problem seen. 
This arises due to the complex tumour microenvironment (TME) 
which is characterized by epithelial-to-mesenchymal transition 
(EMT), desmoplasia of the stroma and evasion of tumour 
surveillance leading to a multistage interaction between the 
neoplastic and stromal cells [1-3]. Pancreatic stellate cells are the 
major orchestrators of desmoplasia in PDAC. The contribution 
of PSCs to the development of the tumor microenvironment 
is manifold. The PSCs differentiate into cancer-associated 
fibroblasts (CAFs) which produce desmoplastic stroma and two 
sub-populations of CAFs exist. One sub-population expresses 
elevated levels of α-smooth muscle actin (α SMA) while the 
other one distantly situated from neoplastic cells express low 
levels of α SMA and produce IL-6 which promotes cancer 
progression and immune suppression. Activated PSCs express 
cytokines, chemokines and adhesion molecules that regulate 
T-cell migration that are involved in immune-surveillance. 
CXCL12 secreted by activated PSCs serve as a chemoattractant 
for CD8+ T cells which show pronounced chemotaxis towards 
the activated PSCs [4]. Biomarkers and signaling pathways 
useful in PDAC for immunoprofiling.

The major problem of delayed diagnosis in PDAC due to 
the unavailability of suitable biomarkers can be overcome 
by the clinical application of immunoprofiling. Discovery 
of novel biomarkers with prognostic value include various 
immune molecules and stroma derived proteins. For example, 
in pancreatic cancer patients higher levels of endostatin and 
endostatin processing MMPs (matrix metallo-proteases) like 
MMP-3, MMP-9, MMP-13 have been shown to circulate and 
these can be used as markers to determine the stage of PDAC. 
Cytokines like IL-1β, which is a key mediator of inflammation, IL-

7, which plays a crucial role in the development of lymphocytes, 
and G-CSF (granulocyte-colony stimulating factor) are found 
to be lowly expressed compared to autoimmune pancreatitis 
(AIP) while higher expression of IL-8 and TNF-α were also 
reported by a recent study [5]. TNF-α induces pancreatic cell 
proliferation and promotes invasiveness of human pancreatic 
cancer cells, tumour growth and metastasis in mice. These 
can serve as discriminatory markers for diagnosis. Infiltration 
of PDAC tissue by macrophages, especially, CD33+ CD163+ 
+M2 macrophages and CD4+ T cells that concomitantly express 
PD-1 (programmed cell death-1) takes place. Concentration of 
IL-6, IL-7, IL-15, monocyte chemotactic protein-1, interferon-
ɣ-inducible protein-1 have been found to be upregulated in 
PDAC sera [6]. CD15+ neutrophils, CD20+ B cells and CD206+ 
tumour associated macrophages (TAMs) are frequently present 
in tumour and correlate with reduced survival in PDAC patients 
(7). CD4+ T helper cells, CD8+ cytotoxic T lymphocytes 
and CD117+ mast cells in PDAC patients are associated 
with favourable prognosis Three intra-tumoral infiltrating 
immune markers, namely, CD15+, CD206+ and CD117+ 
and a MAD4 mutation can be used to predict recurrence and 
survival in postoperative patients [7]. Biomarkers, recently 
found to have diagnostic and prognostic value include THBS2 
(thrombospondin-2 [8]; SYCN and REG1B combined with 
CA19-9 for pancreatic cancer diagnosis [9]; TIMP-1 and LRG-
1 along with CA19-9 (carbohydrate antigen 19-9) are useful 
for distinguishing between healthy subjects and early-stage 
pancreatic cancer [10]. Signaling pathways play a crucial role in 
cell growth, proliferation and secretion of cytokines. Therefore, 
they are pivotal instruments modulating the progression of 
disease. These are being maneuvered and are highly promising 
for the treatment of PDAC. The Important signalling pathways 
which have the potential of being exploited for the treatment of 
PDAC are TGF-βsignaling that regulates G-CSF secretion in 
the pancreatic epithelium with its role in tumorigenesis through 
angiogenesis and immune suppression [11]. STAT3/Nrf2 
signaling pathway is significantly involved in PDAC metastasis 
and progression. The PSCs secrete IL-6 which stimulates PDAC 
cell proliferation via nuclear factor erythroid 2 (Nrf2)-mediated 
metabolic reprogramming [12]. The EGFR/p38-MAPK 
signaling pathway is involved in angiogenesis in PDAC and 
functions through overexpression of COX2 (cyclooxygenase-2) 
and SP1 (specificity protein-1) [13]. The PANCALYZE trial is 
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a multi-center study based on the application and assessment of 
the efficacy of four biomarkers CXCR4, SMAD4, SOX9 and 
IFIT3 after resection in PDAC patients [14].

Conclusion
The recent discovery of novel biomarkers and their application 
in the prognosis of pancreatic cancer has been a stupendous 
development in the PDAC treatment regime. The major 
strategies maneuvered here include exploiting the key signaling 
pathways to impede tumor progression. The availability of 
biomarkers can help in routine diagnosis and prognosis of 
PDAC and many of these biomarkers are already hitting clinical 
trials. The complex TME of PDAC, the biggest obstacle to 
chemo-radiation therapies can now be looked upon as a less 
aggressive enemy due to availability of combination therapy 
like a combination of gemcitabine and Nab-paclitaxel(Nab-P) 
or the application of another drug FOLFIRINOX [15].

References
1. Dietrich A, Kivanc RG, Sonja M, et al. (2017) 

Pharmacotherapeutic Management of Pancreatic Ductal 
Adenocarcinoma: Current and Emerging Concepts. Drugs 
Aging 34: 331-57.

2. Xiaofeng  Z, Carstens JL, Kim J, et al. (2015) EMT Program 
is Dispensable for Metastasis but Induces Chemoresistance 
in Pancreatic Cancer. Nature 527: 525-30.

3. Murray K (2007) Pancreatic cancer associated stroma 
production. Am J Surg 194: s84-6.

4. Ene-Obong A, Clear AJ, Watt J, et al. (2013) Activated 
pancreatic stellate cells sequester CD8+ T cells to reduce 
their infiltration of the juxtatumoral compartment of 
pancreatic ductal adenocarcinoma. Gastroenterology 145: 
1121-32.

5. Ghassem-Zadeh S, Gaida MM, Szanyi S, et al. (2017) 
Distinct pathophysiological cytokine profiles for 
discrimination between autoimmune pancreatitis, chronic 
pancreatitis, and pancreatic ductal adenocarcinoma. J 
Transl Med 15: 1. 

6. Komura T, Sakai Y, Harada K, et al. (2015) Inflammatory 

features of pancreatic cancer highlighted by monocytes/
macrophages and CD4+ T cells with clinical impact. Cancer 
Sci 106: 672-86.

7. Wang WQ, Liu L, Xu HX, et al. (2016) Infiltrating 
immune cells and gene mutations in pancreatic ductal 
adenocarcinoma. Br J Surg 103: 1189-99.

8. (No authors listed) (2017) New Biomarker Identified for 
PDAC. Cancer Discov 7: OF3.

9. Makawita S, Dimitromanolakis A, Soosaipillai A, et al. 
(2013) Validation of four candidate pancreatic cancer 
serological biomarkers that improve the performance of 
CA19.9. BMC Cancer 13: 404.

10. Capello M, Bantis LE, Scelo G, et al. (2017) Sequential 
Validation of Blood-Based Protein Biomarker Candidates 
for Early-Stage Pancreatic Cancer. J Natl Cancer Inst 109: 
djw266.

11. Ahmed S, Bradshaw AD, Gera S, et al. (2017) The TGF-β/
Smad4 Signaling Pathway in Pancreatic Carcinogenesis 
and Its Clinical Significance. J Clin Med 6: 5.

12. Wu YS, Chung I, Wong WF, et al. (2017) Paracrine IL-6 
signaling mediates the effects of pancreatic stellate cells on 
epithelialmesenchymal transition via Stat3/Nrf2 pathway in 
pancreatic cancer cells. Biochim Biophys Acta. 1861: 296-
306.

13. Hu H, Han T, Zhuo M, et al. (2017) Elevated COX-2 
Expression Promotes Angiogenesis Through EGFR/p38-
MAPK/Sp1-Dependent Signalling in Pancreatic Cancer. 
Sci Rep 7: 470.

14. Popp FC, Popp MC, Zhao Y, et al. (2017) Protocol of 
the PANCALYZE trial: a multicenter, prospective study 
investigating the tumor biomarkers CXCR4, SMAD4, 
SOX9 and IFIT3 in patients with resected pancreatic 
adenocarcinoma to predict the pattern of recurrence of the 
disease. BMC Cancer 17: 229.

15. De Vita F, Ventriglia J, Febbraro A, et al. (2016) NAB-
paclitaxel and gemcitabine in metastatic pancreatic ductal 
adenocarcinoma (PDAC): from clinical trials to clinical 
practice. BMC Cancer 16: 709.

*Correspondence to:
Rituparna De
Department of Radiation Sciences, 
Umea Universitet, 
901 87 Umea, 
Sweden
Tel: +46(0)700059384
E-mail: rituparna26@gmail.com


