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Assessing GV risk in people with type 2
diabetes on oral antidiabetes drugs

In this section, a panel of multidisciplinary team members give their opinions on a recently published diabetes paper.
In this issue, the focus is on the results of a retrospective cohort study that investigated the cardiovascular risk associated
with oral antidiabetes drug therapy in people with type 2 diabetes.
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time intervals for drug treatment
were categorised by drug class,
excluding non-drug intervals and intervals for insulin.
Compared with metformin, monotherapy with
sulphonylureas (SUs) was associated with a significant
24—61% excess risk for all-cause mortality. Pioglitazone
was associated with a significant 31-39% lower
risk of all-cause mortality compared with metformin.
Rosiglitazone was associated with a 34—41% higher
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The UK General Practice Research Database is
perhaps one of the largest and best databases to
address questions related to health risk on a range
of conditions over a relatively long period. It has
therefore been widely used by many investigators
worldwide to determine health risk associated
with a variety of conditions (e.g. vascular risk in
psoriasis) and to examine potential long-term
effects of a range of drugs in differing disease
areas (e.g. dementia risk with statins, reported to
be lower). However, it is not an easy database to
work with and requires careful analyses and strong
statistical expertise.

With this in mind, Tzoulaki et al (summarised
alongside) sought to investigate the long-term
vascular and mortality effects of a range of OADs in
this database, making certain to account for a vast
range of potential confounding factors. At face value,
the findings seem to concur with prior data with
evidence for: i) adverse effects of sulphonylureas

risk of all-cause mortality compared with pioglitazone.
This study tried to account for as many confounders as
possible, but is still open to the criticism that residual
confounding or confounding by indication (differences
in prognostic factors between drug groups) may have
influenced the results.

The unfavourable risk of SUs compared with
metformin, however, is striking, as is the favourable
risk of pioglitazone compared with metformin, and
the favourable risk of pioglitazone compared with
rosiglitazone. Pioglitazone comes off patent in around
12 months and then may reduce in price to around the
cost of generic SU.

Given this evidence of its favourable risk profile, one
wonders if pioglitazone might actually replace SU as the
recommended agent to be added second to metformin
in many people with type 2 diabetes.

compared with metformin on vascular risk and
mortality; and i) vascular benefit of pioglitazone
compared with rosiglitazone, but interestingly with
both thiazolidinediones (TZDs) being associated
with lower mortality risk than metformin.

These results are of interest, but how robust
are the findings? And can we be certain that all
confounding factors that may lead doctors to
prescribe one drug against another have been
accounted for? Perhaps the key sentence in
the entire article comes in the abstract where
the investigators admit that “the possibility of
residual confounding or confounding by indication
(differences in prognostic factors between
groups) cannot be excluded.”

Of interest, some prior results from the same
database have so far failed to be confirmed in
randomised trials (e.g. statins versus cognitive
benefit). Thus, while the results of the present
report are of interest, they cannot be taken as
read and a heavy dose of circumspection is
needed; the results are hypothesis-generating
and should stimulate more randomised trials,
however difficult these may be.

A head-to-head TZD trial has just begun
but it will likely take many years to reach
a conclusion. In the meantime, at best the
present work seems to align with favourable
benefits of metformin, which clearly remains the
primary agent of choice in our patients. Beyond
metformin, ongoing and future trials, including
those with newer agents, are needed to help
clarify the most appropriate therapeutic choice(s)
in terms of benefits and safety, with attention to
differing patient characteristics.
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The authors of this retrospective

cohort study were investigating an
association of the prescription of oral
antidiabetes drugs with risk of incident
myocardial infarction, congestive heart
failure and all-cause mortality.

Data were obtained from the UK

General Practice Database, which
contains anonymised clinical and
prescribing data for 5 million people.

Only those aged between 35 and

90 years with an episode of care
between 1 January 1990 and 31
December 2005, and a diagnostic Read
code for diabetes, were included in the
study (n=91521).

Events were identified by Read

codes. The primary events were
first occurrence of incident myocardial
infarction, congestive heart failure and
all-cause mortality.
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The unit of observation was an
interval of drug treatment. This
was defined as the period of time from
initiation of treatment until the next drug
was initiated, or until data was censored,
or until the event of interest occurred.

There were 2843007 intervals of

treatment with oral antidiabetes
drugs. Periods where people received
insulin therapy and events throughout
those periods were excluded.

The mean age of the cohort was

65 years and the mean follow-up
per individual was 7.1 years. There were
3588 myocardial infarctions, 6900
cases of congestive heart failure and
18548 deaths.

Results were adjusted for sex

and diabetes duration (model
1); plus previous complications of
diabetes, previous peripheral artery
disease, previous cardiovascular
disease, and co-prescribed drugs
(model 2); plus BMI, cholesterol
concentration, systolic blood pressure,
HbA, , level, creatinine concentration,
albumin concentration and smoking
status (model 3).

Compared with metformin there

was a significant association
between treatment with a first- or
second-generation sulphonylurea and
an excess risk that ranged from 24% to
61% for all-cause mortality across all
three models (P<0.001).

The analysis did not find

an association between
thiazolidinediones and increased
myocardial infarction risk. However,
pioglitazone was significantly associated
with a 31-39% lower risk of all-cause
mortality (P=0.02 to P<0.001).

Compared with pioglitazone,

rosiglitazone was associated
with a 34—41% higher risk of all cause
mortality (P=0.14 to P=0.01).

The findings of this analysis

suggest that, compared with
metformin, sulphonylureas have an
unfavourable risk profile. Pioglitazone
was associated with reduced all-cause
mortality compared with metformin
and a favourable risk profile compared
with rosiglitazone.

zoulaki et al (2009;
summarised alongside)
examined the risk
of myocardial infarctions (M),
congestive heart failure (CHF)
and all-cause mortality on
gﬁ/givfe; Xﬁ;gfgarch various oral antidiabetes drugs
centre for Diavetes, (OADS), using the records of
%ZZZZS%%% 91521 patients from the GP
Research Database.

Around 3 million intervals of time when
individual patients were taking a set of predefined
OAD mono or combination therapies were
identified, and this was used to calculate relative
risks compared with metformin monotherapy.
Excess risk, compared with metformin of
first- or second-generation sulphonylureas
(SUs), rosiglitazone, pioglitazone and other
non-thiazolidinedione (TZD) combination therapies
was calculated.

Three models were used in the analysis: in
model 1, adjustments were made for sex, duration
of diabetes and calendar year; in model 2, previous
complications and co-prescriptions were taken
into account; model 3 also adjusted for risk
factors for cardiovascular (CV) disease. For this full
adjustment, only 30% of intervals was available for
analysis, reducing the significance of the estimates.

The results showed that there was an excess
risk MI of over 30% with SUs compared with
metformin, but no excess was evident for
rosiglitazone. The excess risk for the SUs did not
diminish in the fully adjusted model, although the
statistical significance was lost.

For CHF, a significant excess risks of 36—45%
was seen with SUs, 29% with rosiglitazone and 17%
with other drug combinations, but these diminished
when all covariates were taken into account and only
remained significant at 18% for SUs.

The excess risk of for all-cause mortality was
over 55% for SUs but rosiglitazone and pioglitazone
had a reduced risk of 20% and 40% in the simple
model. These associations diminished to 25%
higher and 12% and 30% lower when all risk
factors were taken into account, but remained
significant for SUs and pioglitazone. The well
recognised excess risk of non-hip fractures with
the TZDs was confirmed.

This well conducted and carefully analysed
retrospective observational study complements
similar population-based studies in Saskatchewan
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and Tayside (Johnson et al, 2005; Evans et

al, 2006), but extends them by including
comparisons with the TZDs. Metformin was
chosen as the reference group as it was the
most widely prescribed now the recommended
first-line OAD, and the reported risks are relative
and not absolute.

The UKPDS (UK Prospective Diabetes Study)
was the first trial to demonstrate the completely
unexpected and, to-date, unexplained major
protective effect of metformin for MI and total
mortality (UKPDS Group, 1998a). It also found
no excess risk in the intensively treated group,
of which 60% were assigned to SUs and 40%
to basal insulin (UKPDS Group, 1998b), and this
group had significantly reduced rates of Ml and
total mortality in the 10-year follow-up analysis
(Holman et al, 2008).

While the present study adds to the evidence
that SUs have worse CV outcomes than
metformin, this does not imply that SUs are in
fact dangerous. On the other hand, the TZDs,
in particular rosiglitazone, showed no increased
risk of MI, and pioglitazone was associated
with a lower risk of mortality compared with
metformin. The excess risk of fractures with this
class supports other evidence (Kahn et al, 2006;
Dormandy et al, 2009).

Overall, this study adds to previous knowledge
of the relative risks of the currently used
OAD therapy and supports current guideline
recommendations that metformin should be used
as first-line therapy. However, it will also contribute
to the more troublesome question of the choice of
a preferred second-line therapy.
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