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Diabetes and Cancer

Persons with diabetes have long been known to
have increased incidence rates and mortality rates
from cancer [1, 2, 3, 4]:
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Aims of the Danish study [5]

» Describe cancer incidence rates among diabetes
patients in Denmark.

» How cancer incidence rates vary relative to the
non-DM population with:

» duration of diabetes
» duration of insulin use

» — for all types of cancer
» — and for specific sites of cancer
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Register linkage
The study is based on the linkage of

» Danish Cancer Register [0]
Covers the entire Danish population since 1943.
Based on notifications from oncology
departments, practitioners etc.

» Danish National Diabetes Register [7]
Covers the entire Danish population since 1995.
Based on heath care registers; discharges,
heath services and prescriptions

» “Insulin use” defined only by date of 2nd
purchase of insulin.
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Follow-up & analysis
Persons are followed 1 Jan 1995 to:

event: first primary cancer of a given type

censoring:  » diagnosis of any other primary
cancer
» death
» 31 Dec 2007

Follow-up tabulated in 1-year classes by

age, calendar time, date of birth, and

duration of diabetes and insulin use (6 mths).
Analysis by Poisson regression, separately by sex.
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Model for cancer incidence rates
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DM prevalent at 1.1.1995 excluded

All malignant neoplasms
Oesophagus

Stomach

Colorectal cancer
Ascending colon
Transverse colon
Descending and sigmoid colon
Rectum

Liver

Pancreas

Lung, bronchus and pleura
Melanoma of skin

Breast

Cervix uteri

Corpus uteri
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Model for cancer incidence rates

rate = f(age) x g(date of FU) x h(date of birth)
xt(DM-duration)
x s(Ins-duration)

Functions ¢ and s give the combined effects of:

» duration / cumulative dose
(slowly increasing/decreasing from time 0)

» allocation (jump at time 0)
(confounding by indication)

There is no way to separate these two effects.
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Cumulative risk

10 year cumulative risks of cancer and death
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Limitations

» Only 2nd prescription of insulin is used here

» No dosage or actual duration of therapy is
available in the NDR

» Oral anti-diabetic therapies not taken into
account

» No clinical measurements are available

» Effects of DM duration / insulin use
cannot be separated from

allocation effects.
This will be a limitation of any study.

25/ 36



Different medications / cancer mortality
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Different medications / cancer mortality
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Different medications
Andersson et al. [8]:

» Danish population > 35 years

» from 1.1.1998 — 31.12.2009

» DM defined by prescriptions filled

» Cancer defined by NDR (not the DCR)
» Only “all cancers”

» Exposure: “currently using medication”
— of any kind

» Cancer rates as a function of time since 1st
prescription
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Different medications
Andersson et al. [8]:

» Cancer rates high shortly after treatment
initiation.

» Falls off to a level similar to non-mediaction
users after a few years

» No medication effect

» Only assignment effect

31/ 36



Conclusion

» Cancer rates in diabetes patients depend on:

32/ 36



Conclusion

» Cancer rates in diabetes patients depend on:
» diabetes duration

32/ 36



Conclusion

» Cancer rates in diabetes patients depend on:

» diabetes duration
» insulin duration

32/ 36



Conclusion

» Cancer rates in diabetes patients depend on:

» diabetes duration
» insulin duration

» Strong diagnosis / allocation effects
(jumps at duration 0)

32/ 36



Conclusion

» Cancer rates in diabetes patients depend on:

» diabetes duration
» insulin duration

» Strong diagnosis / allocation effects
(jumps at duration 0)

» RR decrease by duration

32/ 36



Conclusion

» Cancer rates in diabetes patients depend on:

» diabetes duration
» insulin duration

» Strong diagnosis / allocation effects
(jumps at duration 0)

» RR decrease by duration

» DM patients not on insulin have cancer rates
similar (RR = 1.1) to the non-DM population
after about 3 years of DM.

32/ 36



Conclusion

» Cancer rates in diabetes patients depend on:
» diabetes duration
» insulin duration
» Strong diagnosis / allocation effects
(jumps at duration 0)

» RR decrease by duration

» DM patients not on insulin have cancer rates
similar (RR = 1.1) to the non-DM population
after about 3 years of DM.

» Long term users of insulin show cancer rates
higher than the non-DM population
(RR = 1.25).
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DM diagnosis

» Reverse causation:

Undiagnosed cancers lead to DM diagnosis

» Effect of insulin in either direction:

Strong cumulative effect of insulin increasing cancer risk
is unlikely as RR decrease by insulin duration for most
cancer sites.
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