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Does Periodontal Disease
Increase the Risk of
Pancreatic Cancer?
A look at the current research.
By Casey Hein, BSDH, MBA

In January 2007, a group of
Harvard investigators published
some research suggesting that
periodontal disease—as a marker of a susceptible immune system—may
increase the risk for pancreatic cancer.1
Investigation of this possible association is in
its infancy but preliminarily it appears that periodontal disease and pancreatic cancer may be
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linked by an underlying mechanism that is

the biological plausibility of the associations
observed in this study.
The first hypothesis1 is that periodontal disease may promote pancreatic carcinogenesis
through inflammation. The investigators cite
earlier reports2,3 that plasma C-reactive protein
(CRP) levels—an important biomarker of systemic inflammation—were consistently higher
in subjects with a history of periodontal disease
than those with no history.

inflammatory driven. An understanding of this

als, Michaud and colleagues,1 reported that

An alternative hypothesis1,4 is that periodon-

potential relationship may help dental practi-

periodontal disease was associated with a 64%

tal disease may influence pancreatic carcino-

tioners to better educate their patients on the

increase in the risk of pancreatic cancer, after

genesis through increased generation of

potential ramifications of systemic inflammation

adjusting for smoking and other risk factors.

carcinogens, specifically nitrosamines. Nitro-

in the oral cavity relative to diseases of the diges-

The researchers also found that within this

samines are known to induce pancreatic cancer

tive tract. While many unknowns still exist relat-

study population, periodontal disease with

in animals and are considered potential car-

ed to the etiology, diagnosis, and treatment of

recent tooth loss was associated with a 2.7-fold

cinogens in human pancreatic cancer. 4,5

pancreatic cancer, this challenging disease may

increase in the risk of pancreatic cancer. Fur-

Approximately 45% to 75% of nitrosamine for-

be prevented through aggressive changes in

thermore, they found that the timing and

mation is endogenously formed by salivary and

behavior and lifestyle. Greater awareness among

severity of periodontal disease as manifested

gastrointestinal bacteria.4,6 The formation of

dental practitioners regarding the various risk

by recent tooth loss may have a joint effect.

nitrosamines in the oral cavity of individuals

factors associated with this lethal type of cancer

Age, smoking, and obesity did not appear

with poor oral hygiene is eight times higher

and preventive measures may provide an addi-

to influence the association between periodon-

than in individuals with good oral hygiene.7

tional, albeit nontraditional, opportunity for

tal disease and pancreatic cancer. When men

Also, periodontal disease and poor oral hygiene

identifying those at risk for pancreatic cancer.

with a history of diabetes were excluded from

are associated with higher levels of oral bacteria

the analysis, a statistically significant association

and elevated nitrosamine levels within the oral

INFLAMMATION AS THE CULPRIT

between periodontal disease and pancreatic

cavity. As such, this relationship may place cer-

In a questionnaire-based study of 51,529 pre-

cancer was still observed. The investigators sug-

tain individuals at greater risk because

dominately Caucasian male health profession-

gested that several mechanisms may explain

nitrosamines and gastric acidity may play
important roles in pancreatic cancer.
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Individuals afflicted with chronic pancreatitis are at greater risk for developing pancreatic
adenocarcinoma.7-10 Research published by
Wheatley-Price and colleagues10 suggests that
inflammation plays a role in the disease etiology of pancreatic cancer through the different
forms of several inflammatory pathway genes.
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The same genotype is associated with an

the placement of the pancreas in the body. The

increased risk of coronary artery disease, raising

overall 5-year survival rate is less than 4%.18

the possibility that inflammatory processes may

One of the reasons the survival rate is so low is

be important etiologically in pancreatic can-

that pancreatic cancer is difficult to diagnose at

cer.10 Accordingly, the chronic, low level inflam-

an early, resectable stage and less than 15% of

mation associated with periodontitis may con-

cases are candidates for surgery.19 The current

10

vey a greater risk of pancreatic cancer.

Pharynx

lack of a screening technique to accurately and

Stolzenberg-Solomon and colleagues4 exam-

cost-effectively detect pancreatic cancer in the

ined the association between dentition history

general population before the onset of symp-

and pancreatic cancer on a prospective group of

toms also impacts the ability to intervene in the

29,133 Finnish men who smoked. They found

early stages of the disease.16

Esophagus

Spleen

that tooth loss was significantly associated with

In the United States, the incidence of pan-

pancreatic cancer and that this trend was consis-

creatic cancer is 40% higher in men than

tent across all categories of tooth loss. The

women.8 Predominately a disease of older peo-

researchers also reported that compared with

ple, only about 13% of all patients are diag-

those with less tooth loss, the edentulous sub-

nosed with pancreatic cancer before 60.8 Near-

jects were more likely to have ulcers, which is

ly 50% of patients are 75 years or older at the
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Gallbladder
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8

linked to Helicobacter pylori infection.

time of diagnosis. As longevity increases, the

Stolzenberg-Solomon and colleagues4 dis-

incidence of pancreatic cancer will become

cussed several mechanisms that may explain the

more frequent; a measurable age-related

increased risk associated with tooth loss and

increase in the global burden of pancreatic can-

pancreatic cancer, including the contribution of

cer is expected as the number of people aged

poor oral hygiene to more deleterious gastroin-

65 and older increases throughout the world.8

testinal flora, and consequently, increased nitrosation. Another theory raised by these

RISK FACTORS

researchers is that tooth loss may be an indicator

Risk factors related to pancreatic cancer are

of a less healthy lifestyle or of health status in

classified as demographic, host-related, or envi16,20

Small Intestine

Figure 1. An anterior view of the digestive system.
Note the location of the pancreas to several other
vital organs including the large intestine, kidneys,
and stomach.
Union, Mulder and colleagues24 determined that

general. For instance, tooth loss reduces mastica-

ronmental.

With 80% of pancreatic cancer

the incidence of pancreatic cancer could be

tory ability11-12 thereby leading to consuming a

occurring between the ages of 60 and 80,21

reduced by 15%. Aggressive public health meas-

less healthy diet.11,13-14 Edentulous individuals in

the most important demographic factor is

ures to control smoking may substantially reduce

the study had greater intake of total and saturat-

advancing age. Jewish descent, black ethnicity,

the incidence of pancreatic cancer.8

ed fat and diminished intake of folate, both

and male gender are associated with a slight

dietary factors that are associated with a greater

(less than two-fold) increased risk.21

Mounting evidence suggests that diabetes,
obesity, and insulin resistance are also associat-

risk of pancreatic cancer.4,15 The analysis of the

Cigarette smoking is the most significant and

ed with risk for pancreatic cancer.1,16,25-27 Diet

data controlled for these dietary factors and the

reproducible environmental risk factor for pan-

may also play a role. Fat content, which con-

factors did not modify the association that

creatic cancer,1,16,20 accounting for 25%-30% of

tributes to total caloric intake, seems to be the

Stolzenberg-Solomon and colleagues found

all cases.8 Exposure to tobacco products conveys

dietary factor most consistently associated with

between tooth loss and pancreatic cancer.

about a two-fold increased risk for pancreatic can-

pancreatic cancer.8,28-30 The intake of total and

8,16,20

Some studies

saturated fat from red and processed meat, but

THE LETHALITY

cer, compared to nonsmokers.

have found a dose response relationship between

not dairy products, appears to increase the risk

Pancreatic cancer is the fourth leading cause

smoking and increased risk, with heavy smoking

for pancreatic cancer.31 Increased consumption

(after lung, breast, and colo-rectum8) of cancer

having a substantially higher risk of pancreatic

of fruits and vegetables reduces the risk of pan-

death in the United States,1 (approximately

cancer than light smoking.8,22,23 In countries

creatic cancer.28,29,32 Exercise, to help maintain

30,000 new cases are diagnosed each year),

where smoking has increased, for example in

healthy weight, is also associated with

and it ranks eighth in incidence in the world.4

Japan from the 1950s to the 1990s, the frequen-

decreased risk for pancreatic cancer.30 However,

Pancreatic cancer is a relatively uncommon

cy of pancreatic cancer increased.8 In populations

not all studies agree with these findings.

4

malignancy. However, the mortality rate is very
16

high and its lethality near universal,

where smoking rates decreased, such as in the

Meta-analyses25,33 of the association between

mostly

American male population, the incidence of pan-

diabetes and pancreatic cancer suggest that indi-

due to the location of the pancreas, which

creatic cancer is declining.8 In estimating the

viduals with diabetes have about a two-fold

makes it very difficult to access, and its proxim-

impact of complete smoking cessation on the fre-

increased risk of pancreatic cancer. A significant

ity to other vital organs.17 Figure 1 illustrates

quency of pancreatic cancer in the European

amount of data suggests that diabetes may be a
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marker for pancreatic cancer (or a complication

than one first-degree or second-degree rela-

suggests that the detection of the very early

of pancreatic cancer) in some individuals, and a

tives with pancreatic cancer.16,37

stages of the disease allows for a better progno-

predisposing risk factor in others.34 In a large

For patients with an early onset of pancreat-

sis.16 As a result, the search for effective early

case-control study of pancreatic cancer in San

ic cancer, a positive family history for pancreatic

detection tools has taken on a new urgency.34

35,38

Experts at a 2002 conference49 concluded

recent-onset diabetes (but not diabetes of 10

Some studies evaluating the risk for pancreatic

that screening patients with a history of hered-

years and longer) may be a complication or an

cancer in families with known genetic mutations

itary pancreatitis at age 40 and older is helpful

have reported risks ranging from 13- to 39-

in better identifying those who are at high risk

fold.37,39,40 Other gene mutations (polymor-

of pancreatic cancer.

34

Francisco, Wang and colleagues

found that

Table 1.

Candidates for referral to medical
care providers for further evaluation for the risk
of pancreatic cancer include patients between
ages 60-80 and
• History of pancreatic cancer in first or seconddegree relatives
• Chronic pancreatitis
• Smoking
• Diabetes of recent onset
• Obesity
• Insulin resistance
• Diet high in calories and in fat content from
red and processed meats
• BMI ≥25 kg/m2 and sedentary life style
• Male gender
• Black ethnicity
• Jewish descent
• Helicobacter pylori infection
• Cystic fibrosis
• History of any cancer in a first-degree relative
• Colo-rectal cancer
• Gallstone disease
• Peptic ulcer disease

cancer or a genetic defect is often present.

phisms) have protective properties such as the

According to another consensus opinion,16

potential to detoxify tobacco or food-related car-

pancreatic cancer screening for those at high

cinogens.8 This may explain why individuals

risk is recommended. For individuals in these

who are exposed to known risk factors do not

high risk pools, diagnostic tools such as endo-

develop pancreatic cancer.8 Individuals with

scopic ultrasound and endoscopic retrograde

hereditary pancreatitis have a 30%-40% higher

cholangiopancreatography may offer hope in

cumulative risk for pancreatic cancer.8 Within this

earlier identification of at risk patients,16as well

high risk group, individuals who smoke tend to

as genetic testing and counseling to educate

develop pancreatic cancer about 10 years earlier

high risk patients.16

than nonsmokers.

To date, the benefit of chemoradiotherapy

Other digestive tract diseases, including

in treating pancreatic cancer has been limited.50

gallstone disease41,42 and peptic ulcer dis-

However, a number of emerging molecular

ease,43,44 may be pre-existing diseases that

therapies, still under development, hold prom-

increase the risk for pancreatic cancer. Cystic

ise in effective treatment, including gene thera-

fibrosis is associated with a moderately

py, antiangiogenic agents, immunotherapy, and

increased risk of pancreatic cancer.16,45 Infection

inhibitors of cell signaling.34 Chemoprevention,

of Helicobacter pylori may convey a modest

with drugs such as COX inhibitors 8,51 and

4,46

increased risk for pancreatic cancer.

The interaction of various risk factors for

aspirin52,53 have shown some promise in reducing the risk of pancreatic cancer.

pancreatic cancer is important to consider. The
early marker of pancreatic cancer. Further, the

cumulative risk imposed by multiple risk fac-

PRACTICAL APPLICATION

investigators reported that people who had dia-

tors in a cohort with an already high baseline

Because there is no agent proven to prevent

betes for a shorter time and used insulin may

risk of developing pancreatic cancer is more

pancreatic cancer, risk factor reduction lies at the

have a substantially elevated risk for pancreatic

significant than any individual risk factor within

heart of preventive strategies.16 This includes the

cancer, which could mean that insulin resistance

the general population in which the incidence

ability of health care providers to identify individ-

is elicited by pancreatic cancer.

of pancreatic cancer is relatively low. For exam-

uals at high risk for pancreatic cancer, in addition

Pre-existing chronic pancreatitis is associat-

ple, smoking in patients with hereditary pan-

to recognizing modifiable risk factors and strate-

ed with a 10- to 20-fold increased risk of pan-

creatitis increases the risk for pancreatic cancer

gies aimed at their elimination.34

8,9,16

creatic cancer.

35

A cohort study

of more

The inter-relationship

Identify patients at risk for pancreatic cancer

than 2,000 patients from six different countries

between obesity and physical activity appears

who should then be referred to medical care

found a 14-fold increased risk for pancreatic

to affect the risk for pancreatic cancer. Based on

providers for further evaluation. More than a

cancer of patients with chronic pancreatitis

two large cohort studies,48 the highest risk for

dozen germline mutations that increase the risk

after a follow-up period of 5 years. Alcohol is a

developing pancreatic cancer may be associat-

of pancreatic cancer.8 Identifying patients with a

major risk factor for chronic pancreatitis, how-

ed with higher body mass index (≥25 kg/m2)

strong familial history of pancreatic cancer may

ever, it is not known whether its use plays a

and low total physical activity; greater physical

provide for earlier interventions.8 Evidence also

role as a risk factor in pancreatic cancer.36

activity appears to decrease the risk of pancre-

suggests that certain individuals with diabetes,

atic cancer in overweight individuals.

especially new onset diabetes, may be at higher

The greatest risk factor for the development

by 54- to 154-fold.

47

16

risk for pancreatic cancer.34 Another population

of pancreatic cancer is genetic predisposition.

Individuals with the highest risk have multiple

TARGETING THOSE AT RISK

at risk of pancreatic cancer are individuals aged

family members who have been diagnosed

The survival rate of pancreatic cancer many be

60-80 who have other risk factors such as smok-

with pancreatic cancer.16 Approximately 10%

enhanced if the disease can be diagnosed in

ing, history of chronic pancreatitis, other diges-

of individuals with pancreatic cancer have more

its earlier stages;34 a substantial body of data

tive tract diseases, obesity, and high fat con-
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sumption. Targeted surveillance of people in

provide referral services for smoking cessation.

4. Counsel overweight patients (BMI ≥25

these risk pools could help in the identification of

2. Evaluate patients’ diets. Counsel patients

kg/m2) that greater physical activity appears to

early-stage, resectable pancreatic cancer and the

on the importance of a diet with adequate

decrease the risk of pancreatic cancer and the

potential for improved survival rate.

quantities of fruits and vegetables, low in fat

other health benefits of regular exercise and

from red and processed meats, and other

weight control.55

Help patients eliminate or modify risk for pancreatic cancer.

dietary measures aimed at calorie reduction

5. For patients who are at greater risk for any

that may help to prevent pancreatic cancer.8

form of cancer, discuss current research related

uals with a familial history of pancreatic can-

3. Evaluate patients’ intake of vitamin D.

to how inflammation, in response to certain trig-

cer, is critical. For patients with chronic pancre-

Intakes of vitamin D higher than 600 IU are asso-

ger factors such as infection from an oral origin,

atitis or a familial history of pancreatic cancer,

ciated with a lower risk of pancreatic cancer.54

may influence cancer growth. D

1. Smoking cessation, especially for individ-
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