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Insulin Glargine and Cancer:
Does Diabetes and its Therapy Influence Cancer Risk?

Aly A. Misha'l**

On 26 May 2009, Dr. Hemkens and three other
authors published a very disturbing paper in
Diabetology, in which they concluded that cancer
incidence with the insulin anlague, glargine, was
higher than expected compared with human
insulin.

Their comprehensive study was conducted in 13
of 16 German federal states. Data were provided
by Germany’s largest statutory health insurance
fund for the total period between 1* January 1998
and 30" June 2005.

The cohort study included 127,031 eligible adult
patients, with a follow-up period ranging 1.41-
4.41 years (mean: 1.63 yrs). All individuals in the
study had no known malignant diseases for the 3
years prior to initial insulin therapy, with human
insulin, insulin glargine and other types of
insulin.

A positive association between cancer incidence
and insulin dose was found with all insulin types.
The initial analysis of data revealed a slightly
lower cancer incidence in the group using
glargine alone. But when the cancer incidence
was adjusted for dose, a dose-dependant increase
in cancer risk was found in the case of the
treatment with glargine compared with human
insulin.

The adjusted Hazard Ratio (HR) was 1.09,
1.19,1.31 for a daily glargine dose of 10,30 and
50 U, respectively.

(3 Med J 2009; Vol. 43 (4): 365- 372)

The authors, however, admitted several
limitations to their results which could be
outlined in the following points:

1. Patients were not randomized to treatment
groups. Potential confounding factors include:
insulin resistance, body mass index, smoking,
duration of diabetes and social status. No
definite distinction was made between diabetes
type 1 or 2. This makes the groups being
compared clinically dissimilar.

2. Bias could not be excluded, as the authors
stated they could not entirely exclude some
known or unknown factors that could have
influenced both the dose of human insulin and
insulin glargine and the risk of cancer.

3. Detection bias may have occurred, since
patients on human insulin are more likely to
undergo longer hospitalization periods as
compared to those taking insulin glargine. The
prolonged hospitalization is expected to
produce increased detection rates of cancer.

4. More patients in the glargine group were also
treated with oral glucose-lowering agents.
Although the authors tried to adjust
statistically for this possible confounding
issue, effects of these agents could have effects
on cancer incidence.

5. All patients on combination of other insulins
with glargine were excluded from the study.
This, in affect, resulted in exclusion of the
majority of patients taking glargine.

Other significant limitations to the results of the
study include the short follow up period. Study of
cancer incidence needs several years to be
meaningful.
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There was no breakdown of cancer types in this
study.

In the authors’ opinion, this issue should be
investigated using a prospective study design.

This study stirred a worldwide attention and
debate, which has been raging over the past
several months.

Several major studies have been conducted since
then, which aimed at reaching to a reasonable
conclusion to this debate. Some of these studies
were sponsored by  Sanofi-Aventis, the
manufacturer of glargine, which should be looked
upon with caution.

Several observational, non-sponsored studies
have been conducted since June 2009. The
following three studies are the largest:

1. The Swedish study. Jonasson JM et al. were
requested by the European Association for the
Study of Diabetes (EASD) to perform this
study in Sweden, where nationwide registers
have been in active use for many years. The
Swedish National Board of Health and
Welfare maintains registers that include the
(Prescribed Drug Register) and the (National
Diabetes Register), both of which provides
near-complete coverage of individuals for
whom insulin has been prescribed. They also
have the (Cancer Register) which contains all
new cases of cancer. The registers use a
unique personal identity number for each
Swedish resident, which allows information
from different registers on a particular person
to be linked.

The researchers studied 114,841 patient
records, covering the period of 2006 and
2007. They found no statistically significant
difference in cancer incidence between
patients on insulins other than glargine, those
on glargine plus other insulins, and those on
glargine monotherapy. The only exception
was: breast cancer. Women on glargine alone,
had a higher risk of breast cancer with an RR
of 1.99.
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In their conclusions, however, the authors
stated: No definitive conclusions regarding
causal relationship between insulin glargine
use and cancer incidence can be drawn from
the results of this study.

In this study, dose dependency was not
evaluated.

2. The Scottish Study: Colhoun HM et al used a

nationwide diabetes clinical database that
covers the majority of the Scottish population
with diagnosed diabetes, and examined
patients with diabetes who were exposed to
any insulin therapy between 1* January 2002
and 31 December 2005. The study included
49,197 patients.

Overall, insulin glargine use was not associated
with an increased risk of all cancers or site-
specific cancers. They, however, noted an
increased risk of breast cancer for glargine-only
users, but there were only 6 cases with breast
cancer in this group.

The authors considered the excess of breast
cancer and other cancers in the subgroup of
insulin glargine-only users to be more likely
reflecting allocation bias rather than an effect of
insulin glargine itself.

In this study, again, dose dependency was not
evaluated.

3. The UK Study: Currie CJ et al examined the
risk of solid cancers in relation to treatment
with oral agents, human insulin and insulin
analogues, in a study that included 62809
diabetic patients, and reported the following:

= Insulin or insulin secretagogues were more
likely to cause solid cancus than metformin.

» Metformin monotherapy carried the lowest
risk of cancer. Metformin was found to abolish
most risks of malignancy associated with
insulins and insulin secrotagogues.

» Use of insulin analogues, including glargine,
was not associated with increased cancer risk
as compared with human insulin.

In this study also, a dose dependent evaluation of
glargine was not conducted.

J Med J 2009; December: Vol. 43(4) http/dar.ju.edu.jo/jmj
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Although these studies were independent without

sponsorship from manufacturers of glargine, yet

they all suffer from the following problems:

= All were retrospective.

= There were differences in patients baseline
characteristics.

= Follow-up periods were short.

= Small numbers of malignancies.

= Doses of insulin administered were considered
in only one study.

= Doses of insulin were considered as those
prescribed from records, which may differ
from those actually administered to patients.

= There were contradictory findings among the
studies.

The studies sponsored by the glargine
manufacturers, in general, indicated no increased
risk of cancers in users of glargine as compared
to human insulin.

One of these studies, was conducted by
Rosenstock J et al, and was a long-term,
randomized, multicenter study, designed to
compare progression of diabetic retinopathy, with
insulin glargine and Neutral Protamine Hagedorn
(NPH) insulin. The same group of researches
used results of this study as a post-hoc analysis of
cancer risk. This study, which lasted 5 years,
indicated no evidence of any difference in cancer
risk with insulin glargine compared with NPH
insulin.

Preliminary Reactions

Over the last 6 months, we encountered the

following reactions:

= American Diabetes Association (ADA): Data
derived from studies are conflicting and
confusing. Until more information is
available, the ADA advises patients using
insulin not to stop taking it.

= The American Association
Endocrinologists (AACE):
Further research into the effectiveness and
safety of all diabetes therapies is needed.
Patients are advised not to change types of
insulins they are using, and to discuss their
concerns with their treating physicians.

of Clinical
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= Food and Drug Administration (FDA):
Based on the currently available data, patients
should not stop taking their insulin therapy
without consulting their physicians. The FDA
is currently reviewing many sources of safety
data for insulin glargine.

= |n Saudi Arabia, The Administration of Food
and Drugs issued an urgent, step-forward
statement:
Current users of insulin glargine should not
stop it. They can change it to other types after
consulting their physicians.
Insulin glargine should not be used for women
who have a family history of breast cancer.
Caution should be exercised in using this
insulin in cancer patients.
Insulin glargine should not be used for new
cases, until its relationship with cancer
becomes established.

Where Do We Stand?

To start with, we should realize that many studies
have established diabetes as a risk factor for
malignancies. A higher risk of several types of
malignant neoplasms has been found in people
with  diabetes in  systemic reviews of
epidemiological studies.

Other studies have also shown that insulins, in
general, have a weak mitogenic properties.

Insulin analogues are increasingly used, taking
the place of human insulins. These analogues
have different affinities to the IGF-1 receptor,
which was shown in vitro and in vivo studies, to
exert stronger mitogenic properties than human
insulins.

Because of safety concerns, long-term studies to
evaluate the safety of insulin analogues have been
demanded. So far, there have not been any well
designed and sufficiently powered studies to
detect differences in carcinogenic safety between
insulin analogues and human insulin.

J Med J 2009; December: Vol. 43(4) http/dar.ju.edu.jo/jmj
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For drugs that are to be taken for decades, such as
insulins, an evaluation for patient-relevant
beneficial and harmful effects should be
conducted under controlled conditions for at least
several years.

Unfortunately, the current market standards do
not necessarily adopt these principles, due to
pressures from corporate drug manufacturers, and
therefore physicians have to undertake treatment
decisions in the face of doubt and uncertainty,
facing what should reasonably direct us to use
insulin analogues with extreme caution.
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