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Is Type 2 Diabetes a Risk Factor for Pancreatic Cancer?
Raffaele Pezzilli1, Riccardo Casadei2, Antonio Maria Morselli-Labate1
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Sciences, Sant’Orsola-Malpighi Hospital, University of Bologna. Bologna, Italy

The relationship between diabetes mellitus and the risk
of pancreatic cancer has been a matter of study for a
long time. Taking into consideration diabetes mellitus
irrespective of type, there is a lack of agreement
regarding the data; in fact, some epidemiological
studies have excluded this possibility whereas others
have found a relationship between the presence of
diabetes and the development of pancreatic cancer. On
the other hand, a recent study has reported that
metformin may have a protective effect on the
development of pancreatic cancer [1]. Therefore, we
would briefly revise the data both for and against the
possibility that pancreatic cancer is a consequence of
long-standing diabetes.
In 1994, our group performed a case-control study
matching a large number of patients with and without
pancreatic cancer [2]. The main findings were as
follows: in the majority of cases, the diabetes was
diagnosed at the same time as the cancer or within a
few years prior to its identification, suggesting that it
was the cancer which caused the diabetes; in fact,
diabetes mellitus of long duration (>7 years) had
essentially no association with pancreatic cancer
whereas, in a small group of patients who had had
diabetes of a 5-7 year duration when the cancer was
diagnosed, the association was statistically significant.
Finally, all the patients in whom the diagnosis of
diabetes had been made prior to that of the tumor had
non-insulin-dependent diabetes, and no association was
found with the insulin-dependent form.
On the contrary, numerous epidemiological studies
have reported a positive association between diabetes
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mellitus and the risk of pancreatic cancer [3, 4, 5, 6, 7,
8]. However, the assessment of the relationship
between diabetes and pancreatic cancer is further
complicated by cases of self-reported diabetes which
could result in misclassification. Moreover,
heterogeneity among individuals with diabetes in terms
of physiologic status, sequelae and treatment could also
confuse this relationship. While the association
between pancreatic cancer and recent onset diabetes is
well recognized, little is known about glucose tolerance
and insulin secretion in patients with this tumor.
Gapstur et al. [9] prospectively studied the postload
plasma glucose concentration in 84 patients with
pancreatic cancer in order to determine the presence of
an independent association between postload plasma
glucose concentration and the risk of pancreatic cancer
mortality among people without self-reported diabetes.
Compared to a postload plasma glucose level of 119
mg/dL or less and, after adjusting for age, race,
cigarette smoking and body mass index, the relative
risks (95% confidence intervals) of pancreatic cancer
mortality were 1.65 (1.05-2.60) for postload plasma
glucose levels between 120 mg/dL and 159 mg/dL,
1.60 (0.95-2.70) for levels between 160 mg/dL and 199
mg/dL and 2.15 (1.22-3.80) for levels of 200 mg/dL or
more; (P for trend=0.01). Such an association appeared
to be stronger in men than in women. Estimates were
only slightly lower after excluding 11 men and 2
women who died from pancreatic cancer during the
first 5 years of follow-up. Elevated body mass index
and serum uric acid concentration were also
independently associated with an elevated risk of
pancreatic cancer mortality in men only. This study
provides evidence for a positive, dose-response
relationship between postload glycemia and pancreatic
cancer mortality. The possible mechanisms underlying
the increased pancreatic cancer risk among patients
with diabetes mellitus is the involvement of insulin
resistance and hyperinsulinemia.
Thus, other complicating factors, such as the
progression of type 2 diabetes and the use of diabetes
medications can influence the extent of insulin
resistance and hyperinsulinemia, sometimes in opposite
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directions. This has recently been studied by Li et al.
[1]. These authors investigated the effect of
antidiabetic therapies on the risk of pancreatic cancer.
A hospital-based case-control study was conducted
from 2004 to 2008 involving 973 patients with
pancreatic adenocarcinoma, including 259 diabetic
patients and 863 controls, 109 of whom were diabetics.
Information on diabetes history and other risk factors
was collected by personal interview. The frequencies
of the use of insulin, insulin secretagogues, metformin
and other antidiabetic medications among the diabetic
patients were compared between cases and controls.
Diabetic patients who had taken metformin had a
significantly lower risk of pancreatic cancer as
compared to those who had not taken metformin
(P=0.001), with adjustments for potential confounders.
This difference remained statistically significant when
the analysis was restricted to patients with a duration of
diabetes >2 years or those who never used insulin. In
contrast, diabetic patients who had taken insulin or
insulin secretagogues had a significantly higher risk of
pancreatic cancer as compared to diabetic patients who
had not taken these drugs. The author concluded that
the use of metformin was associated with a reduced
risk of pancreatic cancer in diabetic patients while the
use of insulin or insulin secretagogues was associated
with an increased risk. In our opinion, some points of
this study should be discussed. The authors pointed out
that theirs was a hospital-based case-control study, but
there was a difference in the number of subjects studied
(973 cases and 863 controls); regarding the
characteristics of the participants, black subjects
(P=0.007) and individual over 70 years of age
(P=0.002) were significantly underrepresented in the
control group; finally, there was a significantly higher
number of overweight and obese subjects (P<0.001) as
compared to the controls and the authors did not
include BMI in their analysis model due to a problem
of colinearity. The data reported in this study have a
major drawback; since obesity might be the “true” risk
factor for pancreatic cancer, the role of obesity as a
confounding factor should be better evaluated. In fact,
overweight and obesity have well-established public
health implications as having an increased risk for
various diseases, such as cardiovascular disease and
diabetes, and also play a role in an increased risk for
multiple types of cancer [10], including pancreatic
cancer [11]. It has recently been reported that
pancreatic duct cell replication is increased in humans
in response to both obesity and type 2 diabetes [12].
Finally, metformin, given to treat patients with diabetes
associated with obesity and those subjects with nonalcoholic steatohepatitis [13], is a potent inhibitor of
cell proliferation and this effect is partially mediated
through AMPK activation and the subsequent
inhibition of the mTOR pathway [14].

In conclusion, we believe that more studies are
necessary in order to definitively identify type 2
diabetes mellitus as a risk factor for pancreatic cancer.
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