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Introduction 
This is the third paper in a series discussing the top 20 causes of US cancer death and how they arise 
based on complexity theory (see also How Lung Cancer Arises [Pernick 2018], How Colon Cancer 
Arises [Pernick 2020a]). We first discuss the population attributable fraction of pancreatic cancer risk 
factors and their mechanism of action, then integrate these mechanisms into our theory about how cancer 
arises in general (Pernick 2017) and in the pancreas, and finally suggest curative treatment approaches 
for pancreatic cancer. This essay focuses on pancreatic adenocarcinoma, the histologic type of over 90% 
of all pancreatic cancer cases. 

Pancreatic cancer epidemiology 
Pancreatic cancer is the third leading cause of US cancer death after lung and colorectal cancer, with a 
projected 47,050 deaths in 2020 (men 24,640, women 22,410, Cancer Facts & Figures 2020). It is 
projected to become the second leading cause of US cancer death by 2030 (Rahib 2014) as pancreatic 
cancer deaths increase due to excess weight and type 2 diabetes (Gordon-Dseagu 2018) and as 
colorectal cancer deaths continue to decrease (Cancer Facts & Figures 2020). Americans have a 1.6% 
lifetime risk of this disease based on 2015-17 data (SEER, accessed 17Jan21). 

Pancreas cancer has a 5 year relative survival rate of only 9% (Cancer Facts & Figures 2020), with 
minimal improvements since the mid-1970s, unlike other cancers (Siegel 2018). Most patients (53%) are 
diagnosed at an advanced stage and have a 5 year survival of only 3%. For the 10% of patients with 
locally confined pancreatic cancer, the 5 year survival is still only 37% (Cancer Facts & Figures 2020). 

Attributable risk factors for pancreatic cancer 
Table 1 lists the risk factors for pancreatic cancer, which are discussed below in declining order of 
population attributable fraction (World Health Organization - Metrics: Population Attributable Fraction 
(PAF), accessed 17Jan21), assessed using conservative figures. 

Table 1 - Population attributable fraction of pancreatic cancer risk factors 

Random chronic stress / bad luck - 25-35% 
Non O blood group - 17%  
Excess weight - 15% 
Cigarette smoking (tobacco) - 15% 
Type 2 diabetes - 9% 
Excessive alcohol use - 5% 
Diet - 5% 
Family history / germline - 2%   
Chronic pancreatitis - 1% 

Controversial: aspirin, Helicobacter pylori infection, smokeless tobacco 

Protective: allergies (atopy) - 3-7% 

References in text 
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Note: This paper is in preparation, with an estimated completion date in March 2021. This PDF will be 
replaced with the full paper when available.
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Abstract 

Introduction: Colorectal cancer is the second leading cause of US cancer death after lung cancer, with 53,200 
projected deaths in 2020. 

Design: We initially review colorectal cancer risk factors, their population attributable fraction (PAF) and their 
mechanism of action. We then categorize them within the context of nine chronic stressors previously identified as 
causing most adult cancer: chronic inflammation, carcinogen exposure, reproductive hormones, Western diet, aging, 
radiation, immune system dysfunction, germ line changes and random chronic stress or bad luck. We then theorize 
how colorectal cancer arises and propose treatment strategies based on a complexity theory perspective. 

Results: The PAFs for US colorectal cancer risk factors are: nonuse of screening 22%, physical inactivity 16%, 
excess weight 10-20%, tobacco 10%, alcohol 10%, Western (proinflammatory) diet 5% and germ line / family history 
2-4%. The PAF is unknown or lacks consensus regarding aging, asbestos, diabetes, inflammatory bowel disease and 
the protective effects of menopausal hormones and aspirin. The PAF is estimated at <5% for random chronic stress 
or bad luck. These risk factors operate through chronic inflammation (excess weight, physical inactivity, tobacco use 
and diet, antagonized by aspirin), carcinogen exposure (alcohol, tobacco, diet, asbestos), aging, immune system 
dysfunction and germ line changes. We theorize that in the correct cellular context and in the presence of other 
chronic stressors, these risk factors promote network changes that reinforce each other within and between colonic 
epithelial cells, leading to intermediate (premalignant) and malignant states which ultimately propagate systemically. 

Conclusions: No single treatment modality for colorectal cancer is likely to be curative due to its diverse origins and 
because aggressive tumors and widespread disease are accompanied by systemic changes different in character 
from those present in tumor cells. To attain high cure rates, we propose combining treatment strategies that: (1) kill 
tumor cells via multiple, distinct methods; (2) move tumor cells from "cancer attractor" network states towards more 
differentiated or less hazardous states; (3) target different aspects of the microenvironment nurturing the tumor; (4) 
counter tumor associated immune system dysfunction; (5) identify, reduce and mitigate patient-related chronic 
stressors; (6) eliminate premalignant lesions through more effective screening; (7) identify and target germ line 
changes associated with tumor promotion and (8) promote overall patient health. 
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Introduction 
This paper discusses how colorectal cancer arises based on complexity theory. We previously reviewed complexity 
theory and how it relates to cancer (Pernick 2017a, Pernick 2018a), proposed that chronic cellular stress is the 
underlying cause of most adult cancer (Pernick 2017b), and discussed how lung cancer arises based on complexity 
theory (Pernick 2018b-Session 400, poster 36, Abstract, Poster). 

We discuss the risk factors of colorectal cancer, their population attributable fraction and their mechanism of action 
within the context of the chronic stressors. We then discuss novel treatment strategies based on our theory that 
chronic disturbances in an interactive web of networks cause and maintain colorectal carcinogenesis. 

Colorectal cancer is the #2 cause of US cancer death after lung cancer, with 53,200 projected deaths in 2020 (8.8% 
of total cancer deaths; men 28,630, women 24,570, Cancer Facts & Figures 2020). It is the fourth most commonly 
diagnosed non skin cancer in the US (after breast, lung and prostate cancer) with a projected 147,950 new cases in 
2020 (colon 104,610, rectum 43,340). From 2007 to 2016 there was an annual decline in incidence of 3.6% in adults 
age 55 or older but an annual increase of 2% in those younger than age 55. Similarly, from 2008 to 2017 the death 
rate for colorectal cancer declined by 2.6% per year in those age 55 or older but increased by 1% per year in adults 
younger than age 55 (ibid; see also Virostko 2019). Overall the colorectal cancer death rate in 2017 (13.5 per 
100,000) was less than half of that in 1970 (29.2 per 100,000), which is attributed to increased screening, reduced 
incidence and improvements in treatment.  

Some authors believe that rectal cancer (defined as arising within 15 cm of the anal sphincter) and colon cancer are 
different diseases based of differences in molecular carcinogenesis, pathology, surgical topography and treatment 
(Paschke 2018, Li 2009), but we follow the American Cancer Society in combining deaths because many deaths 
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