
Association of Hypoglycemic Treatment
RegimensWith Cardiovascular
Outcomes in Overweight and Obese
SubjectsWith Type 2 Diabetes
A substudy of the SCOUT trial

ADAM ALI GHOTBI, MD
1,2

LARS KØBER, MD, DSC
2

NICK FINER, MB, BS
3

W. PHILIP T. JAMES, MD, DSC
4

ARYA M. SHARMA, MD, PHD
5

IAN CATERSON, MB, BS, PHD
6

WALMIR COUTINHO, MD, DSC
7

LUC F. VAN GAAL, MD, PHD
8

CHRISTIAN TORP-PEDERSEN, MD, DSC
9

CHARLOTTE ANDERSSON, MD, PHD
9

OBJECTIVEdTo assess the association of hypoglycemic treatment regimens with cardiovas-
cular adverse events and mortality in a large population of type 2 diabetic patients at increased
cardiovascular risk.

RESEARCH DESIGN AND METHODSdThis analysis included 8,192 overweight
patients with type 2 diabetes from the Sibutramine Cardiovascular Outcomes (SCOUT) trial
randomized to lifestyle intervention with or without sibutramine for up to 6 years. Patients were
grouped according to hypoglycemic treatment at baseline. The primary end point was the time
from randomization to the first occurrence of a primary outcome event (POE), nonfatal myo-
cardial infarction, nonfatal stroke, resuscitation after cardiac arrest, or cardiovascular death.
Multivariable Cox proportional hazards regression models were used to assess the impact of
antiglycemic treatment on POE and all-cause mortality.

RESULTSdTreatments for type 2 diabetes were as follows: diet alone (n = 1,394 subjects),
metformin monotherapy (n = 1,631), insulin monotherapy (n = 1,116), sulfonylurea monother-
apy (n = 1,083),metformin plus sulfonylurea (n = 1,565), andmetformin plus insulin (n = 1,000);
905 subjects experienced a POE and 708 died. Metformin monotherapy was associated with
lower risk of POE than insulin (hazard ratio [HR], 0.74; 95%CI, 0.57–0.95; P = 0.02). Diet alone
also was associated with lower risk of POE (HR, 0.65; 95% CI, 0.48–0.87; P = 0.004). Metformin
monotherapy also was associated with lower mortality (HR, 0.73; 95%CI, 0.54–0.99; P, 0.05),
whereas no other monotherapies or combination therapies were significantly associated with
POE or all-cause mortality compared with insulin as monotherapy.

CONCLUSIONSdIn obese patients with type 2 diabetes and high risk of cardiovascular
disease, monotherapy with metformin or diet-only treatment was associated with lower risk of
cardiovascular events than treatment with insulin.
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The prevalence of type 2 diabetes and
obesity/overweight are increasing
at a disturbing rate in the western

world as well as in developing countries
(1,2). Both diabetes and obesity have a
profound effect on the risk of cardiovas-
cular disease (CVD) (3).

Although CVD-related mortality
among patients with type 2 diabetes has
been decreasing over the past few de-
cades, these patients remain at signifi-
cantly (twofold to threefold) higher risk
for CVD-relatedmortality relative to com-
parable groups without diabetes (4). The
influence of differing hypoglycemic treat-
ment regimens on CVD has been of in-
creasing clinical concern (5,6). To date,
only a few randomized studies have ad-
dressed the impact of different hypo-
glycemic treatment regimens on the
outcome of cardiovascular events and car-
diovascular death (7). Mostly, clinical tri-
als examining the efficacy of various
antidiabetes drugs have focused on in-
termediate clinical outcomes such as
changes in levels of HbA1c, serum lipids,
and blood pressure (8). Several studies
suggest that improved glycemic control
in type 2 diabetes reduces microvascular
risk (7,9). However it remains unclear
whether there is a specific effect of differ-
ent hypoglycemic agents on “hard” clini-
cal outcomes from macrovascular disease
and all-cause mortality. Because macro-
vascular disease is the leading cause of
morbidity andmortality in type 2 diabetes
(10), it is important to explore whether
any association exists between conven-
tional approaches to hypoglycemic ther-
apy and cardiovascular events in patients
with type 2 diabetes.

Therefore, we have examined data
from the Sibutramine Cardiovascular
Outcomes (SCOUT) trial (see list of partic-
ipating investigators in the Supplementary
Data) conducted in .10,000 overweight
and obese subjects to explore possible
links between hypoglycemic treatment
regimens and cardiovascular events.
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SCOUT demonstrated that long-term
treatment with sibutramine had a slightly
increased risk of nonfatal myocardial in-
farction (hazard ratio [HR], 1.28; 95% CI,
1.04–1.57; P = 0.02) and nonfatal stroke
(HR, 1.36; 95% CI, 1.04–1.77; P = 0.03),
but not of cardiovascular death or death
fromany cause, among subjects at high car-
diovascular risk. It has not been estab-
lished, however, whether the type of
therapy for diabetes affected the outcome.

RESEARCH DESIGN AND
METHODSdSCOUT was a random-
ized, double-blinded, placebo-controlled,
multicenter trial conducted in 300 centers
in 16 countries worldwide. The protocol
has been described elsewhere (11). In brief,
SCOUT tested whether sibutramine (a nor-
epinephrine and serotonin reuptake in-
hibitor previously approved for weight
management in individuals without history
of CVD or diabetes) could safely and effec-
tively reduce the burden of cardiovascular
outcomes in high-risk overweight or obese
patients with preexisting CVD, type 2 di-
abetes, or both (CV-DM).

Eligible subjects were 55 years of age
or older, with BMI of 27–45 kg/m2; sub-
jects also were eligible if BMI was at least
25 but ,27 and had a waist circumfer-
ence of at least 102 cm for men and 88 cm
for women. Enrolled subjects had history
of CVD (previous myocardial infarction,
previous coronary revascularization, or
otherwise proven atherosclerotic dis-
ease such as peripheral arterial occlusive
disease or stroke) or type 2 diabetes
(or both) with an additional cardiovas-
cular risk factor (hypertension, hyper-
lipidemia, current smoking, or diabetic
nephropathy).

Exclusion criteria were symptoms of
heart failure greater than New York Heart
Association functional class II, blood pres-
sure.160/100 mmHg, pulse$100 bpm,
scheduled cardiac surgery or coronary an-
gioplasty, or weight loss of .3 kg within
the previous 3 months.

Lower than expected overall primary
outcome event (POE) rate enforced an
adjustment to inclusion criteria after 15
months, restricting recruitment of CV-DM
subjects to the highest cardiovascular risk
group. As a consequence, the CV-DM
group constituted 60% of the overall
study group (11).

For safety reasons (to identify sub-
jects with early and persistent increases in
blood pressure or pulse, or both), all sub-
jects underwent a 6-week lead-in period
with single blinding (of the subject) in

which 10mg sibutraminewas administered
together with advice on diet and exercise.
Patients eligible after this single-blind phase
were randomly assigned to sibutramine 10
mg daily or placebo in a 1:1 ratio.

Patients had a physical examination
performed at the initial screening and at
every follow-up visit when information
on body weight, vital signs, blood bio-
chemistry, and hematology were obtained.
This occurred on a monthly basis for the
first 3 months and every 3 months there-
after for subjects using study medication,
or annually after subjects had discontin-
ued study medication. During follow-up,
investigators could modify a subject’s
medication at any time after randomiza-
tion baseline; they were permitted to add
another class or to change drug class to
achieve optimum management of all
medical conditions. These changes were
recorded.

For the present analysis, we evaluated
the cohort of patients with type 2 diabetes
(DM only and CV-DM) who had com-
plete data for glucose-lowering treatment
regimens at randomization baseline. We
assessed the relative risks of a POE, de-
fined as the time from randomization to
the first occurrence of nonfatal myocar-
dial infarction, nonfatal stroke, resuscita-
tion after cardiac arrest, or cardiovascular
death. Death from any cause was a sec-
ondary outcome.

Ethics
All participating patients gave informed
written consent before participation. All
relevant approvals were obtained from
relevant ethical committees and the study
was performed in compliance with the
Declaration of Helsinki.

Statistical analysis
The population was grouped according to
baseline use of the following hypoglycemic
therapies: insulin as monotherapy, metfor-
min as monotherapy, sulfonylureas as
monotherapy, diet only, sulfonylureas
plus insulin, sulfonylureas plusmetformin,
sulfonylureas plus metformin plus insulin,
and “other” (comprising a heterogeneous
mix of agents including thiazolidine-
diones). Insulin monotherapy was used as
the reference in comparative analyses. This
was chosen because the insulin treat-
ment group was large and because, of
all the hypoglycemic agents, insulin was
considered to have the least direct influence
on cardiovascular risk itself (i.e.,metformin is
considered to have beneficial effects on car-
diovascular risk profile and sulfonylureas

are considered to be potentially harmful).
Furthermore, analyses of the risks associated
with overall use compared with no use of
metformin, sulfonylureas, and insulin were
performed as sensitivity analyses.

Continuous variables are presented as
means (6SD) and discrete variables are
presented as percentages. Unadjusted
time-to-event curves were generated us-
ing the Kaplan-Meier method and groups
were compared by the log-rank test. The
Cox proportional hazards models were
used to calculate HRswith 95%CIs. Mod-
els were adjusted for the following cova-
riates: age, smoking habits, diabetes
duration, congestive heart failure, history
of hypertension, BMI, sex, history of
CVD, tobacco use, HDL concentrations,
LDL concentrations, HbA1c levels, heart
rate, actual systolic and diastolic blood
pressure values, and sibutramine usage.
Additional time-dependent Cox anal-
yses were performed to adjust for
changes in BMI, HbA1c values, and hy-
poglycemic therapy during follow-up.
All statistical analyses were performed
with the use of SAS software (version
9.2; Cary, NC). All statistical tests were
two-tailed. P , 0.05 was considered
to indicate statistical significance. No
statistical imputation was performed
for missing data.

RESULTS

Characteristics at baseline
Of the 10,744 included in the lead-in
period, 9,804 were randomly assigned to
sibutramine or placebo. Of these, 8,192
(84%) had preexisting type 2 diabetes and
had data available regarding previous
glucose-lowering treatment regimens
and comprised the study population.
Overall, 96% were Caucasian, 55% were
male, mean age was 63.2 years, and mean
BMI was 34.8 kg/m2. More than 75% had
history of CVD, and;34% had history of
revascularization. Tobacco was or had
been used by 56%.

Patients using insulin or several
glucose-lowering agents had higher HbA1c
levels and longer duration of diabetes com-
pared with those using diet-only therapy or
metformin monotherapy. Table 1 shows
further baseline characteristics.

Primary outcome event
There were 905 (11%) POEs. The POEs
by treatment groups are shown in Fig. 1
together with the secondary end points.

The association betweenhypoglycemic
treatment regimen and cardiovascular
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events from amultivariable-adjustedmodel
using insulin treatment as the reference is
summarized in Fig. 1.

Age, chronic heart failure, baseline
heart rate, arterial hypertension, baseline
HbA1c, and male sex all were associated
with an increased (P, 0.005) event rate.
Metformin monotherapy (HR, 0.74; 95%
CI, 0.57–0.95; P = 0.02) and diet alone
(HR, 0.65; 95% CI, 0.48–0.87; P = 0.004)
were associated with lower POE rates
compared with insulin monotherapy.
The combination therapy metformin–
sulfonylurea was weakly linked with a

lower and statistically nonsignificant
POE rate (adjusted HR, 0.81; 95% CI,
0.64–1.015; P = 0.07).

All-cause mortality
During follow-up, 708 individuals died.
When adjusted for other variables, only
metformin monotherapy (HR, 0.73; 95%
CI, 0.54–1.00; P , 0.05) was associated
with reduced mortality (Fig. 1).

Neither the combination ofmetformin–
sulfonylurea (HR, 0.90; 95%CI, 0.69–1.17;
P = 0.44) nor the other monotherapies or
combination therapies showed a significant

association with all-cause mortality.
There was a weak trend for the combina-
tion of metformin, sulfonylurea, and in-
sulin to be associated with lower all-cause
mortality (HR, 0.57; 95% CI, 0.30–1.08;
P = 0.08).

Analyses of risks associated with
overall use of metformin, sulfonylureas,
and insulin, comparedwith no use of each
specific agent, showed beneficial out-
comes associated with use of metformin
(compared with no use of metformin) for
both end points and showed neutral out-
comes associated with insulin (compared
with no use of insulin) and sulfonylureas
(compared with no use of sulfonylureas)
for both end points (Fig. 2). The effects
associated withmetformin, sulfonylureas,
or insulin were not modified by concom-
itant use of other agents (all P for tests for
interactions. 0.1), HbA1c levels (P. 0.4
for all agents), or diabetes duration (P .
0.1 for all agents) for both end points.

Time-dependent analyses
Analyses adjusting for changes in BMI and
HbA1c over time are shown in Table 2.
These analyses showed similar associa-
tions as the main analyses.

Treatment changes were made as
follows: 522 subjects had addition of
metformin, 358 had addition of sulfonyl-
ureas, 305 had addition of insulin, and 263
were assigned to other glucose-lowering
medication during follow-up. The diet-
only group (HR, 0.66; 95% CI, 0.49 –

0.88; P = 0.005) and metformin-only
group (HR 0.74, 95% CI 0.58 – 0.96; P =
0.02) continued to be significantly associ-
atedwith lower POEcomparedwith insulin
monotherapy when controlled for changes
in treatment class during follow-up. How-
ever, neither modality was significantly as-
sociated with improved all-cause mortality
(results not shown). For all analyses, there
was no significant interaction between use
of sibutramine and glucose-lowering medi-
cations (P. 0.05 for all).

CONCLUSIONSdWe found that in
this group of patients with type 2 diabetes
at high cardiovascular risk and undergo-
ing therapeutic weight loss, treatment
with diet alone and metformin as mono-
therapy were associated with lower POE
rates compared with insulin monother-
apy. Although this confirms previous
evidence of the benefit of metformin on
all-cause mortality, we also found neither
benefit nor harm from sulfonylureas,
alone or in any combination, compared
with insulin monotherapy.

Figure 1dHRs and number of events for POE (upper) and all-cause mortality (lower). HRs for
POE (nonfatal myocardial infarction, nonfatal stroke, resuscitation after cardiac arrest, and
cardiovascular death) and all-cause mortality are shown by different treatment groups compared
with insulin monotherapy as reference. Events per treatment group divided by number of subjects
in individual treatment group are given as percentage (%).

Figure 2dHRs for POE (nonfatal myocardial infarction, nonfatal stroke, resuscitation after
cardiac arrest, and cardiovascular death) and all-cause mortality by overall use of metformin,
sulfonylureas, and insulin compared with no use of the specific agent.
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Because it seems unlikely that a large-
scale clinical trial to test the impact of
existing hypoglycemic pharmacotherapies
on CVD will be performed, data from
observational studies may provide impor-
tant information to guide clinical practice.
Few comparative, prospective, clinical, ob-
servational trials have addressed the impact
of various hypoglycemic treatment regi-
mens on cardiovascular outcome in such a
large cohort. The strength of SCOUT (and
of this analysis) is that it provides data for
a large number of type 2 diabetic obese
patients at increased cardiovascular risks
comprehensively studied in a cardiovascular
outcome trial in which all events were
ascertained and independently adjudicated.

The favorable effect of metformin in
obese and nonobese individuals with type
2 diabetes previously has been shown in
observational studies and from post hoc
analyses of randomized trials investigat-
ing intensive glucose-lowering treatments
(12–14).

Post hoc analysis of the Diabetes
Mellitus Insulin-Glucose Infusion in Acute
Myocardial Infarction 2 (DIGAMI 2) trial
found that insulin treatment significantly
increased the risk of nonfatal myocardial
infarction and stroke, whereas metformin
was protective (although it did not reduce
mortality) (12). Study populations and

time of follow-up might account for this
discrepancy. DIGAMI 2 recruited diabetic
patients with acute myocardial infarction,
whereas the SCOUTpopulation comprised
patients with wider ranges of cardiovascu-
lar risk factors. Neither study was designed
to compare the potential effects of insulin
against metformin and therefore may have
an inherent selection bias.

The UK Prospective Study Group
(UKPDS 34) also showed that patients
using metformin had reduced outcomes
(diabetes-related end points such as fatal
or nonfatal myocardial infarction, heart
failure, stroke) compared with patients
treatedwith insulin or sulfonylurea.Despite
a modest hypoglycemic effect (HbA1c re-
duced by 0.6%), myocardial infarction
was reducedby39%and all-causemortality
was reduced by 36% (13,15). Proposed ex-
planations for the benefits of metformin are
its effects onweight (weight-neutral), ability
to reduce insulin resistance, and low risk of
hypoglycemia. In contrast, hypoglycemic
drugs that increase weight, especially cen-
tral adiposity, have been shown to be ath-
erogenic (16,17).

A recent meta-analysis (18) of ran-
domized clinical trials reporting the effect
of metformin on cardiovascular events
confirmed results of a previous study (8)
and concluded that metformin was

associated with neither significant harm
nor benefit when comparedwith an active
comparator. However, when compared
with placebo or no therapy, metformin
was associated with lower cardiovascular
event rates, and when administered in
combination with sulfonylureas it was as-
sociated with reduced survival (Mantel-
Haenszel odds ratio, 1.432; 95% CI,
1.068–1.918; P = 0.016). The authors fur-
ther stated that metformin appeared to be
associated with reduction of cardiovascular
events in trials of longer duration.

In contrast to our findings, UKPDS 34
found that addition of metformin to sulfo-
nylureas increased risk for diabetic-
related deaths and all-cause mortality in
nonoverweight and overweight patients
(13). This discrepancy most likely can be
explained by differences in study popu-
lations, follow-up time, and reference
groups (sulfonylurea monotherapy in
UKPDS and insulin monotherapy in our
analysis, respectively).

A recent, randomized, clinical trial
showed that the combination of extended-
release metformin and sulfonylureas was
significantly more effective in lowering
HbA1c and glucose (19). Epidemiologi-
cal studies confirm that the levels
of glucose and HbA1c are strong predic-
tors of long-term morbidity and mortal-
ity (20–23). Furthermore, observations
from 1,294 participants in the Fremantle
Diabetes Study concluded that combina-
tion therapy with metformin–sulfonylurea
appeared to be safe and not associated
with increased cardiovascular risk in the
most conservative model (24). Another re-
cent meta-analysis of combination therapy
with metformin–sulfonylureas found that
although there was no significant associa-
tion with either cardiovascular mortality or
all-cause mortality, there was a significant
increase in the risk for a composite end
point of cardiovascular hospitalization or
mortality (25).

Because many type 2 diabetic patients
receive metformin and sulfonylurea in
combination to improve their glycemic
control, our findings that the combina-
tion did not cause adverse outcomes in
this high cardiovascular risk group are of
importance.

Despite the theoretical possibility that
sulfonylureas, by closing ATP-sensitive
K1 channels and hence reducing the pro-
tective effects of ischemic preconditioning,
might exert a deleterious role on cardiovas-
cular events (26–28), our analysis found no
detrimental association of sulfonylurea
monotherapy compared with insulin.

Table 2dPOE and all-cause mortality adjusted for changes in BMI and HbA1c during
follow-up

POE adjusted for changes in BMI and HbA1c during follow-up

Groups n HR Low CI High CI P

Diet 1,394 0.651 0.484 0.877 0.005
Sul mono 1,083 0.946 0.732 1.223 0.672
Met mono 1,631 0.741 0.572 0.960 0.023
Met + sul 1,565 0.805 0.640 1.012 0.063
Met + ins 1,000 0.870 0.684 1.106 0.255
Met + sul + ins 201 0.687 0.422 1.120 0.132
Ins + sul 140 0.874 0.536 1.424 0.588

All-cause mortality adjusted for changes in BMI and HbA1c during follow-up

Groups n HR Low CI High CI P

Diet 1,394 0.816 0.585 1.138 0.230
Sul mono 1,083 1.189 0.892 1.584 0.238
Met mono 1,631 0.730 0.537 0.993 0.045
Met + sul 1,565 0.913 0.701 1.189 0.500
Met + ins 1,000 0.847 0.636 1.128 0.256
Met + sul + ins 201 0.559 0.293 1.068 0.078
Ins + sul 140 1.276 0.783 2.079 0.328

POE (nonfatal myocardial infarction, nonfatal stroke, resuscitation after cardiac arrest, and cardiovascular
death) and all-cause mortality according to baseline glucose-lowering medication. ins, insulin; met, met-
formin; mono, monotherapy; sul, sulfonylurea.
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Conflicting data exist regarding cardiovas-
cular outcomes in patients with diabetes us-
ing sulfonylurea monotherapy (29).
University Group Diabetes Program study
comparing insulin with placebo (30) re-
ported that tolbutamide was associated
with higher cardiovascular mortality,
whereas the UKPDS found no differences
in the rates of myocardial infarction be-
tween patients treated with sulfonylurea
compared with insulin. Whereas most
concern has been in relation to older
first-generation sulfonylureas, two
large retrospective studies found that
both first-generation and second-generation
sulfonylurea use was associated with a
significant excess risk of all-cause mor-
tality compared with metformin (31,32).
Our findings point to the notion of non-
harmful effects of sulfonylureas on car-
diovascular outcome.

The duration of diabetes previously
has been associated with increased cardio-
vascular risk and mortality (33). Although
it might be assumed that the groups receiv-
ing diet-only or metformin monotherapy
had shorter duration of diabetes and,
hence, lower probability of cardiovascular
risk and mortality compared with insulin
users, diabetes duration was not associated
with either POE or all-cause mortality in
our population (23).

BMI correlates robustly with ische-
mic heart disease in subjects with long-
standing type 2 diabetes (34). Caterson
et al. (35) showed in the current study
population (of overweight/obese subjects
with preexisting CVD and/or type 2 diabe-
tes) that modest weight loss is associated
with lower POE and lower cardiovascular
mortality over 4–5 years. We therefore
adjusted for the changes in BMI during
follow-up and confirmed that metformin
monotherapy and diet-only monotherapy
were still associated with lower POE and
all-cause mortality compared with insulin
monotherapy.

Another important issue is the “sever-
ity” of diabetes associated with CVD in the
separate treatment groups. Patients re-
ceiving insulin might be presumed to be
at higher initial cardiovascular risk com-
pared with those receiving diet-only or
metformin-only treatment. Traditionally,
severity of diabetes is classified according
to the level of glycemic control measured
by HbA1c (36). Andersson et al. (23) re-
cently described, again in the current study
population, that high baseline HbA1c con-
centration was associated with increasing
cardiovascular and all-cause mortality
risks. When we adjusted for changes in

HbA1c during follow-up, the metformin
monotherapy treatment group was still
significantly associated with lower POE
and all-cause mortality compared with
insulin monotherapy. The diet-only treat-
ment group was solely associated with
lower POE after adjustment for HbA1c

changes.
There is conflicting evidence regard-

ing whether exogenous insulin and hy-
perinsulinemia in diabetes may exert
adverse effects on CVD risk (37). Animal
experiments indicate insulin to be athero-
genic (38). Two large randomized studies
(22,39) showed no macrovascular benefit
from an intensive glucose control regimen
that included insulin, and one suggested
increase in all-cause and CVD mortality
(40). However, follow-up in the UKPDS
34 in subjects with type 2 diabetes in
the intensive treatment group, which in-
cluded insulin, showed a significant reduc-
tion in myocardial infarction and all-cause
mortality (38).

This article is basedonwell-phenotyped
patients studied with the rigorous stan-
dards of a cardiovascular outcome trial. The
findingswe report here, however, are based
on post hoc associative analyses and are
subject to confounding by indication that
can be only partially accounted for by
adjustment and use of propensity analy-
ses. Unfortunately, we were not able to
subdivide the sulfonylurea group into
first-generation and second-generation
classes, which differ in pharmacokinetics
and in their cardiovascular risk profile in
some (31,32), but not all, studies.

We do not have information about
hypoglycemic event rates, which have been
proposed, but not confirmed (22,39), as an
important risk for cardiovascular events.
Furthermore, we did not have data re-
garding endogenous insulin production
such as C-peptide concentrations. This
would have been interesting because the
roles of endogenous versus exogenous in-
sulin production in CVD are as yet un-
clear (37). Thus, we cannot preclude that
the findings may be reflective of other on-
going processes, rather than just of the
method of treatment used to control blood
glucose levels among those with endoge-
nous insulin production.

In conclusion, we demonstrated that,
compared with insulin monotherapy,
treatment with metformin monotherapy
was associated with decreased risk of car-
diovascular events in obese type 2 patients
with diabetes with known or increased
risk of CVD. Furthermore, metformin
monotherapy was associated with a lower

incidence of all-cause mortality com-
pared with insulin monotherapy. These
findings are consistent with recent pub-
lished studies. Providing glycemic con-
trol is adequate, our data reinforce the
safety and benefit of metformin regarding
cardiovascular risks. In addition, we
found no evidence to support previous
concerns with the use of sulfonylureas. In
the absence of prospective, randomized,
controlled trials in these diabetic individu-
als at high cardiovascular risk, our data
provide important clinical information to
inform treatment choices.
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