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Pancreatic cancer is a highly aggressive neoplasm and represents the 7th most 

frequent cause of cancer death worldwide with an approximate 265 000 deaths, out 

280 000 new cases in 2008. Cigarette smoking is its major established risk factor but 

explains only a limited proportion of pancreatic cancers. Among other recognized risk 

factors are overweight/obesity, diabetes, chronic pancreatitis, and family history of the 

disease. No consistent association has been found with diet, except for a possible 

increased risk for low intake of fruit and vegetables and high intake of meat.  

In order to further address some open issues in the etiology of this neoplasm, I 

considered various epidemiological aspects of pancreatic cancer, including a global 

overview of mortality trends in Europe and other selected areas of the world over the 

last few decades, the evaluation of tobacco smoking and history of ulcer and its 

treatments using original data from a large international consortium of case-controls 

(the International Pancreatic Cancer Case-Control Consortium, PanC4), and the 

analysis of history of diabetes and dietary correlates of pancreatic cancer using data 

from two Italian case-control studies. 

 

Mortality trends 

I analyzed official death certification data derived from the WHO for 35 European 

countries and 19 other selected countries over the period 1980-2007. In 2007, the 

highest mortality rates (age-standardized, world standard) from pancreatic cancer 

were in the Baltic countries, and some central/eastern and northern European 

countries (over 9.5/100,000 men and 6/100,000 women), while the lowest ones were 

in Latin America and Hong Kong (below 5/100,000 men and 3/100,000 women). Japan, 

the USA, Russia, the European Union (EU), as well as the largest countries in the EU, 

had rates between 7 and 9/100,000 men and between 5 and 6/100,000 women. Since 

the early 2000’s, rates have been approximately stable in many European countries, as 

in the USA, Japan, and Australia. In Nordic countries and the UK – where declines in 

rates have been observed since the 1980’s – mortality from pancreatic cancer seems 

to have reached a plateau, and have tended to rise, over most recent calendar years. 

Some persisting rises were still found in men from a few countries of southern Europe 

(with low rates in the past) and of central/eastern Europe, in the EU overall, and in 

women from European and Asian countries. Recent trends were generally more 

favorable in young adults, suggesting that overall trends are likely to improve in the 

next future. 

 

The International Pancreatic Cancer Case-Control Consortium (PanC4): cigarette 

smoking and ulcer 

To further evaluate and quantify dose- and duration-risk relationships between 

cigarette smoking and pancreatic cancer, I analyzed original data from 12 case-control 

studies within the PanC4, including 6507 pancreatic cases and corresponding 12,890 
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controls. This uniquely large pooled analysis confirmed that current cigarette smoking 

is associated with an over 2-fold increased risk of pancreatic cancer and the risk 

increases with number of cigarettes smoked (odds ratio, OR, 3.4 for ≥35 

cigarettes/day) and with duration of smoking (OR 2.4 up to 40 years of smoking). The 

risk of pancreatic cancer decreased with increasing time since smoking cessation, 

reaching the level of never smokers 20 years after quitting.  

Peptic ulcer and gastrectomy have been suggested to increase pancreatic cancer risk, 

although the evidence is inconsistent. In order to further clarify this issue, I analyzed 

the pooled data from 10 case-control studies within the PanC4, including 4717 

pancreatic cancer cases and 9374 corresponding controls. No relation between 

pancreatic cancer and history of ulcer was found overall, though an association was 

observed for a diagnosis of ulcer within two years prior to cancer diagnosis (OR=2.43). 

A significant increased risk was found for history of gastrectomy (OR 1.53), but the 

excess risk was limited to a gastrectomy within two years prior to cancer diagnosis (OR 

6.18), while no significant increased risk was observed for a longer history of 

gastrectomy. Thus, this uniquely large collaborative study does not support the 

hypothesis that peptic ulcer and its treatment materially affect pancreatic cancer risk. 

The increased risk for short-term history of ulcer and gastrectomy suggests that any 

such associations may be due to increased surveillance. 

 

The Italian case-control studies: diabetes and dietary patterns 

Diabetes has been associated to the risk of pancreatic cancer, though the 

quantification of this association in various populations remains open to discussion. I 

analyzed the relation between diabetes and the risk of pancreatic cancer in a case-

control study conducted in Italy between 1992 and 2008, including 326 cases and 652 

hospital controls. An over 3-fold excess risk of pancreatic cancer was observed for 

history of diabetes. The excess risk was stronger in subjects with a more recent 

diagnosis of diabetes and remained elevated up to 10 years following the diagnosis of 

diabetes, to decline thereafter. Although diabetes may be in part an early 

manifestation or a consequence of pre-clinical pancreatic cancer, reverse causation 

cannot completely account for the excess risk observed up to 10 years since diagnosis 

of diabetes, suggesting that diabetes plays a real role on pancreatic cancer risk. 

The Mediterranean diet has been shown to have a beneficial role on various 

neoplasms, but data are scanty on pancreatic cancer. I analyzed data from the Italian 

case-control study conducted in 1992-2008 and an earlier Italian case-control study 

conducted between 1983 and 1992, on 362 pancreatic cancer cases and 1552 hospital 

controls. A Mediterranean Diet Score (MDS) summarizing major characteristics of the 

Mediterranean diet was used in the two studies separately and overall. Two further 

scores of adherence to the Mediterranean diet – Mediterranean Dietary Pattern 

Adherence Index (MDP) and Mediterranean Adequacy Index (MAI) – were applied in 
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the second study only. The OR for MDS ≥6 compared to <3 was 0.48 in the two studies 

combined. A significant trend of decreasing risk was observed also for high MDP 

(OR=0.44) and MAI (OR=0.68). The study thus provides evidence that adherence to the 

Mediterranean diet – measured using various a priori defined scores – is favorably 

associated with pancreatic cancer risk.  

In order to add further information on dietary patterns associated to pancreatic 

cancer, I applied an exploratory principal component factor analysis on 28 major 

nutrients derived from the Italian case-control study conducted in 1992-2008. Four 

dietary patterns were identified, explaining 75% of the total variance in nutrient intake 

in this population. Direct associations were found between pancreatic cancer and the 

“Animal Products” (OR=2.03 for the highest vs the lowest quartiles) and the "Starch-

rich" (OR=1.69) patterns; a significant inverse association emerged for the "Vitamins 

and Fiber" pattern (OR=0.55), while no significant association was observed for the 

"Unsaturated Fats" pattern. Thus a diet rich in fruit and vegetables have a favorable 

role on pancreatic cancer, while a diet characterized by a high consumption of meat 

and other animal products, as well as of (refined) cereals and sugars has a detrimental 

role. 

 

Conclusion 

Pancreatic cancer is the single major neoplasm showing unfavorable trends in most 

populations over the last decades. The lack of effective screening and the modest 

improvement in therapies over the last decades, prevention is the only way to reduce 

pancreatic cancer. Control of tobacco smoking is one of the key measures, since it 

could avoid 15-25% of pancreatic cancers in various populations. Many efforts have 

been made in this regards, although further improvements are possible, particularly in 

countries were tobacco prevalence is still high and in female populations. Control of 

overweight/obesity, and consequent type 2 diabetes, is another key measure for the 

prevention of pancreatic cancer. Obesity is increasing in most areas of the world, 

thought there are a few exeptions (i.e., France and Italy). Thus, a joined effort, 

involving the medical community, public health officials, and governments, should be 

made to fight against overweight/obesity, through adequate campaigns and policies 

aimed at improving dietary habits and increasing physical activity. Although the 

evidence of the role of single foods and nutrients on pancreatic cancer is inconsistent, 

a more healthy diet, rich in plant foods and poor in meat, other animal products, 

(refined) cereals, and sugars, may favorably affect pancreatic cancer both directly and 

indirectly, by helping maintaining normal body weight and controlling type 2 diabetes 

onset. 


