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The safety of sulfonylurea therapy in type 2 diabetes:
have we reached the practical limits of our evidence base?
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Few clinical controversies have persisted as long as that of the
safety of sulfonylurea drugs in the management of type 2
diabetes mellitus. It has been nearly 45 years since the report
from the University Group Diabetes Project (UGDP) of a
significantly higher rate of cardiovascular-related death in
patients using tolbutamide compared with placebo [1]. The
subsequent and much larger UK Prospective Diabetes Study
(UKPDS) did not confirm those findings, and in fact sug-
gested intensified therapy with glibenclamide was associated
with reduced microvascular complications in type 2 diabetes
compared with conventional therapy [2]. Thus, sulfonylureas
have maintained a strong position among the growing treat-
ment options, also in large measure owing to their low cost
relative to newer therapeutic agents arriving on the market.

Nonetheless, numerous reports, largely using observational
study designs, have continued to explore the potential nega-
tive consequences of sulfonylureas, often attempting to dis-
cern clinical differences amongst the numerous sulfonylurea
compounds that have entered the market since the UGDP and

UKPDS, with the assumed benefit of an improved safety
profile [3]. Of primary concern are the risks of hypoglycaemia
and potential cardiotoxicity. Differences in the risk of these
untoward effects are thought to be due to their metabolic
clearance and the potency and selectivity of the various agents
for sulfonylurea receptors on the pancreas and the heart [4].

In this issue of Diabetologia, Mogensen and colleagues
contribute a new observational study on this topic, using
population-based data from Denmark to compare the risk of
all-cause mortality, cardiovascular events and hypoglycaemia
in patients using combinations of sulfonylurea and insulin or
metformin and insulin [5]. Among the approximately 25,000
individuals (median treatment duration 3 years) there were
over 1560 deaths, of which nearly 600 were from cardiovas-
cular causes. After adjusting for potential confounding vari-
ables available in the linkable databases, the authors observed
an 81% increase in overall mortality and 35% increased risk of
cardiovascular death amongst those on sulfonylurea plus
insulin compared withmetformin plus insulin. Not surprisingly,
the combination of sulfonylurea plus insulin more than doubled
the risk of hypoglycaemia compared with the metformin-
insulin combination [5]. No differences were observed for
any of the outcomes when the authors compared the various
sulfonylureas used in combination with insulin.

Like similar epidemiological studies that have used large
population databases, Mogensen and colleagues were able to
efficiently assemble large cohorts with a sizable number of
total events over a long period of time [5]. Nonetheless, they
undoubtedly had limited power to compare clinical events
between the various sulfonylureas. Also in common with
similar epidemiological studies, Mogensen and colleagues
were only able to adjust for differences between treatment
groups for variables that could be derived from the adminis-
trative databases. Thus, as the authors themselves have appro-
priately noted, baseline differences existed between groups,
and residual confounding is a possible alternative explanation,
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limiting the interpretation of the observed associations.
Given the considerable focus on the potential
cardiotoxicity of sulfonylureas [5], even if mediated
through hypoglycaemia, one wonders why the elevated
risk of all-cause mortality is greater than the elevated risk
of cardiovascular-related death compared with metformin.
This suggests that sulfonylureas have other, non-
cardiovascular adverse effects or, alternatively, metformin
has other non-cardiovascular benefits.

Pharmacoepidemiological studies of glucose-lowering
drugs used in the management of type 2 diabetes are typically
challenged by the concern of channelling or confounding by
indication. Like other similar studies, this may be at play in the
report by Mogensen et al, whereby patients being treated with
sulfonylureas plus insulin were clinically different from those
treated with metformin plus insulin, and these clinical differ-
ences, which may also be related to the outcomes of all-cause
or cardiovascular death, are not fully accounted for in the
statistical adjustments undertaken with the multivariate anal-
ysis (i.e. residual confounding). Typically, important clinical
measures such as blood pressure, lipids, renal function, weight
or smoking status are not available for comparison or adjust-
ment. Instead, proxy measures of drug therapy or diagnostic
codes from billing claims are used to characterise comorbid-
ities. Methodologically stronger pharmacoepidemiological
studies in the future will need to involve the linkage of large
clinical databases with population-based administrative
claims databases.

As a consequence of the progressive nature of
dysglycaemia, treatment regimens change over time, in terms
of both the agents used and the dosages prescribed. Mogensen
and colleagues generally applied strong and accepted practices
in their methods, including accounting for time-varying expo-
sure in their regression models, a propensity score matched
comparison and various sensitivity analyses for different
exposure definitions. Nonetheless, one wonders whether the
complete exposure history to all glucose-lowering therapy was
fully accounted for, given that the timescale for the compari-
sons began with the first claimed co-prescription for insulin
and sulfonylurea or metformin.

Another important consideration is the clinical relevance
of the comparison undertaken in this latest Danish study.
The main comparison is between the combinations of
sulfonylurea plus insulin and metformin plus insulin. As
the authors themselves point out, the former is not a
recommended or common combination for the treatment
of type 2 diabetes [5]. In the Danish diabetic population it
was clearly a diminishing strategy [5], in part because of
the growing predominance of metformin, but also to the
well-recognised risk of hypoglycaemia. Insulin is, after all,
the most potent hypoglycaemic agent, so combination with
oral agents also known to induce hypoglycaemia is unlikely
to be a leading clinical strategy. Indeed, more relevant

comparisons would be different second-line therapies added
to metformin therapy.

To address this important clinical question, the USNational
Institute of Diabetes and Digestive and Kidney Diseases
(NIDDK) is financially supporting the Glycemia Reduction
Approaches in Diabetes: A Comparative Effectiveness Study
(GRADE) [6]. GRADE is a controlled trial enrolling 5,000
metformin-treated patients with type 2 diabetes, randomising
in an unmasked fashion to medications from four different
classes (sulfonylureas, dipeptidyl peptidase 4 inhibitors,
glucagon-like peptide 1 receptor agonists and insulin). With
a planned follow-up of nearly 5 years, the main outcomes are
glycaemic control and the need to go on to basal insulin
therapy, with secondary outcomes of microvascular compli-
cations and cardiovascular risk; importantly, quality of life and
cost-effectiveness of the various combination therapies will
also be assessed in this comparative effectiveness trial [6].
While GRADE will be a powerful and important study, like
any study, it will inevitably be limited in its ability to answer
other important and relevant clinical questions. New drugs
entering the market for the treatment of type 2 diabetes need to
demonstrate benefits in reducing cardiovascular events;
GRADE will only assess cardiovascular risk factors. More-
over, combination therapy with the most recently introduced
treatment options, the sodium–glucose co-transporter 2
(SGLT2) receptor inhibitors [7], which are increasingly being
used in several markets, will not be addressed by GRADE.

Some years ago, Tonelli wrote about the philosophi-
cal limits of evidence-based medicine, noting that there
is an ‘intrinsic gap between clinical research and clinical
practice’ [8]. He suggested that evidence-based medicine
essentially devalues the individuality of the patient and
shifts the focus of clinical practice away from caring for
individuals towards the care of populations. Given the
limitations inherent in even the most well-designed and
implemented observational studies or randomised con-
trolled trials, one wonders if we might also consider the
practical limits of evidence-based medicine. This might
be particularly true for the choice of sulfonylurea ther-
apy for type 2 diabetes, among the other potential
choices to be added to first-line metformin therapy.
The current evidence base for differences in outcomes
between sulfonylurea agents is conflicting. Balancing
their known risks of hypoglycaemia, the pharmacologi-
cal differences between agents and their very low costs,
it still remains up to the individual clinician working
with the individual patient to make the best therapeutic
choice for them.
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