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Cancer of the Pancreas and its Treatment 
[bookmark: _GoBack]Cancer of the pancreas is a life-threatening disease accounting for 7% of all cancer-related deaths.  According to Cancer.net (2019), the disease causes over 45,000 deaths in a year with men taking the highest toll. Pancreatic cancer only comes after the cancer of the lungs and colon cancer in the list of the most lethal cancers in America, with projections moving it to second place. Pancreatic ductal adenocarcinoma, as the disease is clinically known, also happens to be among the hardest to treat. Despite attracting much research, the survival rates of PDA hardly exceed five years. Over 80% of all detected cases do not survive the ruthless pangs of pancreatic cancer. This ambiguity has left many researchers wondering why it is so difficult to treat pancreatic cancer as is the basis for this paper. The paper also explores the risk factors and the contribution of mutational analysis in treating PDA.
What Causes Pancreatic Cancer?
Cancer of the pancreas is a condition in which mutated pancreatic cells grow abnormally resulting in a tumor. It is not well known what causes the cells to mutate although several risk factors are associated with the phenomenon. Cigarette smoking is the highest culprit of risk factors, with one-third of all cases diagnosed among smokers. Tobacco products contain carcinogens which are believed to damage the pancreas. Smoking also increases the chances of diabetes and obesity, both of which are risk factors of PDA. 
In a pilot study to establish the link between cigarette smoking and PDA, the risk of developing the disease was found to increase with the number of cigarettes smoked. Participates who smoked 25 cigarettes or more in a day were at a higher risk than nonsmokers (Korc, Jeon, Edderkaoui, Pandol, and Petrov, 2017). People who consumed 10 drinks of alcohol were also found to have higher likelihood of developing PDA. Meat consumption was also observed to raise the risk of PDA
The research also evaluated whether the consumption of fruits and vegetables reduced the risk of PDA. The results did not show any consistent association between the variables. Genetics are believed to have a significant role in the development of PDA, with about 10 percent of the cases showing genetic links (Hassan et al, 2007). Research shows that genetic conditions do not cause cancer directly but rather increase the risk factors. Common genetic mutations that increase risks of pancreatic cancer are those in PRSS1, BRCA2, and p16 genes. The naming of genes follows a nomenclature established and maintained by the HUGO Gene Nomenclature Committee. Hereditary conditions such as Lynch Syndrome increase the risk of PDA 9-fold (Carrera, Sancho, Azkona, Azkuna, and Lopez-Vivanco, 2017). However, the prevalence of LS in the population is only 1: 440. 
BRCA2 is the protein product of the BRCA1 gene and helps in suppressing tumors. Mutations in BRCA2 are believed to cause cancer of the ovaries, breasts, pancreas, and prostate. Families that have an early-onset of breast cancer associated to BRCA2 mutations have a 3.5-fold risk of PDA. Studies on the prevalence of PDA among BRCA2-positive patients show varying results, with some indicating 4% prevalence and others as high as 12% (Carrera et al, 2017). p16-CDKN2 helps in regulating the cell cycle and suppresses the development of tumors. Mutations in the p16 genes are associated with familial melanoma and such patients are at higher risks for PDA at a prevalence of 17%. The PRSS1 gene is responsible for encoding the cationic trypsinogen enzyme that cleaves proteins into smaller parts. Mutations in the gene causes hereditary pancreatitis, which increases the risk of PDA 53-fold. 
What makes It Difficult to Treat Cancer of the Pancreas?
Cases of detecting PDA in its early stages are uncommon, a factor that complicates the treatment of the disease. Even for pancreatic cancer cases that are detected early, 50% of them have chances of recurring. Cancer experts point out that PDA does not cause symptoms during its early stages. Even if signs such as pain and weight loss occur, they are mostly mistaken to be for other diseases.        
The location of the pancreas at the back of the abdomen poses further challenges to the detection of pancreatic cancer. Routine examinations and imaging tests would easily identify tumors if the pancreas was readily accessible. Unfortunately, there are still no cost-effective methods for screening the pancreas as is the case with breast cancer or colorectal cancer. It is feared that there is still much to be done before early detections of PDA become possible. 
Surgery is by far the most effective intervention for most cancers but this is not an option in the case of cancer of the pancreas. With the challenge of location, PDA almost always spreads to the adjacent organs before it is detected. The pancreas lies adjacent to major blood vessels and the liver, making surgery a complicated procedure. Such complicated tasks would be easier to manage if the surgeons encountered numerous operations in a year but this is hardly the case. 
Pancreatic cancer responds relatively slowly to chemotherapy, the procedure behind the success of most cancer treatments. the reason for this anomaly could be the presence of nonmalignant cells around the pancreatic tumors. Nonmalignant cells, or stroma, act as a barrier to chemotherapy thus reducing its effectiveness. Pancreatic tumors also tend to have a buildup of matrix proteins, which make the surrounding blood vessels to collapse and hinder the movement of chemotherapy drugs.  
Pancreatic cancer is largely common among the aged, with the average diagnosis being 71 years. This patient population has overall poor health which complicates treatment (Oberstein and Olive, 2013). Efforts to reduce the effects of pancreatic cancer epidemiologically by adjusting lifestyles are met with further challenges as very few behaviors predict the risk of PDA reliably. The only definitive risk factor is smoking cigarettes and not enough evidence to recommend dietary changes.  
Treatments for Cancer of the Pancreas 
Despite the challenges of treating pancreatic cancer, several standards of care help to manage the disease. Doctors employ a multidisciplinary approach by combining several types of treatments to create the overall treatment plan for a patient. Some of the standards of care include surgery, radiation therapy, and chemotherapy. Patients are also encouraged to consider clinical trials when deciding on a treatment plan. 
With surgery, the whole pancres or part of it is removed depending on the time of diagnosis and size of tumor. However, surgery is only carried out on about 20% of the patients due to a lack of early detection (Kamisawa, Wood, Itoi, andTakaori, 2016). 
Radiation therapy is also employed in the treatment of PDA during which radiologists direct high-energy rays to the cancerous cells. This therapy often goes hand in hand with chemotherapy to kill any cancer cells that may have remained and invisible through normal screening.  Chemotherapy refers to the use of oral or injectable drugs to destroy cancer cells. Targeted therapy and immunotherapy are also used in pancreatic cancer treatment. 
Mutational Analysis
Early detection of pancreatic cancer can greatly boost its treatment and reduce the high mortality rate. Unfortunately, the conventional methods of detecting the disease have proved ineffective in early detection. Researchers are likely to find a breakthrough for early detection as pancreatic cancers are characterized by gene mutations, deletions, translocations, amplifications, and inversions that are not common with other cells (Cicenas et al, 2017). The mutational analysis seeks to establish the presence of these alterations. Studies show that pancreatic juices from PDA patients are rich in such mutations although these may be absent in the primary tumors. What remains unclear is the relationship between the mutations and patient survival, tumor differentiation, and cancer stage. Further studies are required to establish if the mutational analysis can efficiently detect PDA during early stages. 
Conclusion
PDA is uncommon but remains to be lethal given the low survival rates of patients. The disease is highly mysterious in that it is hardly detectable at early stages and is difficult to treat. With an insignificant correlation between lifestyle and PDA prevalence, humans can do little to prevent the development of the disease. However, abstaining from alcohol and cigarette smoking can greatly reduce the risks of developing PDA. Patients diagnosed with this cancer should consider clinical trials as an option for treatment to enhance the chances of obtaining better care for the lethal disease. More research should be conducted to establish the possibility of detecting PDA through mutational analysis. 
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