
LETTER

Comment on: Evans JM, Ogston SA, Emslie-Smith A,
Morris A (2006) Risk of mortality and adverse cardiovascular
outcomes in type 2 diabetes: a comparison of patients treated
with sulfonylureas and metformin. Diabetologia 49:930–936

J. A. Johnson & S. H. Simpson & D. T. Eurich &

S. R. Majumdar

Received: 6 April 2006 /Accepted: 19 April 2006 / Published online: 21 June 2006
# Springer-Verlag 2006

To the Editor: The recent paper by Evans et al. [1] on the
risk of adverse cardiovascular outcomes in patients with
type 2 diabetes treated with sulfonylureas or metformin is
of great interest to us. The authors cited a study by our
group [2], as having ‘re-ignited’ this long-standing debate.

We found the similarity in risk estimates between the
two studies striking, with both reporting a 40% lower mor-
tality for metformin users compared to sulfonylurea users.
This was particularly reassuring for us, as we did not have
access to clinical data in the administrative databases we
used [2]. Though Evans et al. did not include it in their
cited literature, we also reported a follow-up analysis that
evaluated non-fatal events defined by cardiovascular-related
hospitalisations [3]. Interestingly, the results from Evans et
al. were again very similar to ours, despite the lack of
clinical data, with the risk of cardiovascular hospitalisation
not increased for sulfonylurea users, suggesting similar
baseline risk. An increased risk of hospitalisation was
observed by Evans et al. for their Combination 2

(sulfonylurea first, metformin added) cohort, although, to
our reading, it appears that their monotherapy and combi-
nation therapy cohorts were not entirely mutually exclusive
(i.e. subjects in the Combination 1 and 2 cohorts also
contributed time to the respective monotherapy cohorts),
confounding their analyses with respect to duration and
severity of diabetes.

Evans et al. suggest that these results support the
hypothesis that metformin is cardioprotective, as did Sasali
and Leahy [4] in an editorial accompanying our original
paper. We question this conclusion, as it remains difficult to
fully discern the causal relationship from this series of
observational studies. We do recognise that an accumula-
tion of evidence from observational studies can support
inferences of causality. To that end, we recently conducted
a dose–response relationship analysis within our study
cohorts, and observed that increased exposure to sulfonyl-
ureas (based on either dosing or adherence) was associated
with increased overall and cardiovascular-related mortality
[5]. The relationship was particularly evident for the first-
generation sulfonylureas, chlorpropamide and tolbutamide,
but also apparent for glyburide. In contrast, we observed no
difference in mortality associated with higher or lower
doses of metformin. These results, along with a potential
pathophysiological mechanism of impaired myocardial
ischaemic preconditioning, prompted D. S. Bell in an
accompanying editorial [6] to suggest that it is indeed
sulfonylureas that are cardiotoxic.

Regardless of the pathophysiological explanation, we
believe that the totality of available evidence, from trials [7]
and observational studies [1–3, 5], strongly supports the use
of metformin as first-line therapy in type 2 diabetes. In the
absence of randomised trial evidence of clinical benefit,
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older sulfonylureas should be relegated to third- or fourth-
line therapy for patients with type 2 diabetes.
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