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Incidence rate ratio of cancer by site

Approximate figures based on Cancer site IRR
1.2, 3] Colorectal 1.2
Liver 2.0-4.0
Pancreas 2.0
Lung 1.1
Breast 1.0
Prostate 0.7-0.9
Except for Breast cancer these figures Corpus uteri 1.5

are consistent across studies Kidney 1.5
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Epidemiology of Diabetes and Cancer

>
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Measuring the extra burden of cancer from diabetes:
Counterfactual approach:

— suppose persons with diabetes were without?
Isolated effect of diabetes:

...assuming the same:

sex
age
date
BMI
CVD status
lifestyle . ..

vV vV v v Vv Vv

is this reasonable
— the effect of randomly assigning a diabetes diagnosis
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» Measuring the extra burden of cancer from diabetes:
Empirical approach:

— comparing persons with diabetes to those without:
Actual effect of diabetes:

...including differences between DM /non-DM in:

v

v

v

BMI
CVD status
> lifestyle . ..
is this reasonable
— HR between DM /non-DM with different risk factors
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Actual vs. Counterfactual effect

» Modifiable risk factors not controlled when only using
sex, age, date of FU as confounders (the register setting)

comparing two populations different in risk factors

“diabetes effect” cannot be carried over directly between
populations
» The derived “diabetes” effect is the combination of

=
=

» isolated diabetes effect
» (modifiable) risk factor effects

» i.e. how do (the population of) diabetes patients fare relative
to (the population of) persons without diabetes
» not interpretable as randomized allocation of diabetes
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Observational drug studies

» Comparing the incidence of cancer between
persons on different (types of) diabetes medications
to persons without diabetes

» almost always register/cohort based studies
» These studies do not answer the counterfactual question of
(isolated) drug effects on cancer occurrence

» — mostly because we do not have access to the relevant
confounders

» we see the combination of the drug indication and the “pure’
drug effect.
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IRR of all cancers, Denmark — time since drug [4]
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IRR of cancers, Canada — time since diagnosis [5]
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>

immortal time bias — erroneous exposure allocation to
follow-up time and events

excluding time before diabetes from comparison group
cut out first 1 or 2 years of FU instead of modeling
comparison to total population instead of non-DM population

emphasis on no. of persons or PY
— it's the cancer events among DM that matters

Analysis should encompass all follow-up, properly modeled

Terminology: “population based” and “register” misused

12/ 17



Big data — small analyses

» Use GPRD (or a national register) to assess
“Gastrointestinal cancer incidence in T2D..." [6]

13/ 17



Big data — small analyses

» Use GPRD (or a national register) to assess
“Gastrointestinal cancer incidence in T2D..." [6]

» — why not the same analysis for all the other (approx) 25
types of cancer?

13/ 17



Big data — small analyses
» Use GPRD (or a national register) to assess
“Gastrointestinal cancer incidence in T2D..." [6]

» — why not the same analysis for all the other (approx) 25
types of cancer?
» — why a matched cohort when you have the entire population?

13/ 17



Big data — small analyses

» Use GPRD (or a national register) to assess
“Gastrointestinal cancer incidence in T2D..." [6]

» — why not the same analysis for all the other (approx) 25
types of cancer?

» — why a matched cohort when you have the entire population?

» Some authors have produced long series of papers with one
cancer at a time

13/ 17



Big data — small analyses

» Use GPRD (or a national register) to assess
“Gastrointestinal cancer incidence in T2D..." [6]

» — why not the same analysis for all the other (approx) 25
types of cancer?

» — why a matched cohort when you have the entire population?

» Some authors have produced long series of papers with one
cancer at a time

» We need comprehensive analyses of cancer occurrence,
see e.g. [2] with 14 main groups, 31 sub-groups of cancer
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Big data — national registers (or large cohorts)
Desirable analyses:

» All relevant cancer groups

v

overall incidence RR relative to non-DM population

v

by calendar time
by DM duration
by drug duration if available

v

v
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Suggestion

» Collaborative effort to produce comparable, comprehensive,
yet separate, analyses of the big datasets for all types of
cancer

» Restricted to population wide registers or similar — with
some minimal size in terms of cancer events among DM ptt.

» Publish electronically, with easily accessible tables and
summary data sets (as computer-readable data sets) for
further future comparisons
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