
Review: intensive glucose control
reduced some CV events but did not
change mortality in type 2 diabetes

QUESTION
Does intensive glucose control reduce cardiovascular (CV)
events and mortality in patients with type 2 diabetes mellitus?

REVIEW SCOPE
Included studies compared intensive glucose-lowering regi-
mens with standard regimens (placebo, standard care, or
reduced-intensity control) in stable patients with type 2
diabetes mellitus, had significant group differences in haemo-
globin A1c (HbA1c) concentrations during follow-up, reported
CV events as primary outcomes, and provided adequate data
for outcomes of interest: non-fatal myocardial infarction
(MI), coronary heart disease (CHD), stroke, and all-cause
mortality. Other outcomes included HbA1c concentrations,
heart failure (HF), hypoglycaemia, and weight gain.

REVIEW METHODS
Medline, EMBASE/Excerpta Medica, and Cochrane Central
(all 1970 to Jan 2009) and reference lists were searched for
randomised controlled trials (RCTs). Experts were contacted.
5 RCTs (n = 33 040, mean age 62 y, 62% men) met the
selection criteria. Intensive glucose control regimens varied.

MAIN RESULTS
The main results are in the table. Mean HbA1c concentration
at baseline was 7.8% (range 7.1–9.4%). At a mean 5 years of
follow-up, intensive glucose control reduced HbA1c concen-
trations more than standard control (mean 6.6% v 7.5%,
difference 0.9%, 95% CI 0.88 to 0.92). Intensive glucose
control was associated with more frequent serious hypogly-
caemic events than standard control (mean 2.3% v 1.2%, p
value not reported) and increased weight gain (mean 2.4 v
20.1 kg, p value not reported).

CONCLUSION
In patients with type 2 diabetes mellitus, intensive glucose
control reduced some cardiovascular events but did not
change overall mortality.

Abstract and commentary also appear in ACP Journal Club.
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Intensive v standard glucose control in type 2 diabetes*

Weighted event rates At 2.9 to 10.1 years

Outcomes Intensive Standard RRR (95% CI) NNT (CI)

Non-fatal MI 4.0% 4.8% 16% (6 to 25) 131 (84 to 349)

CHD 6.1% 7.2% 15% (9 to 20) 93 (70 to 155)

Stroke 3.1% 3.4% 10% (21 to 20) Not significant

RRI (CI) NNH (CI)

Mortality 8.5% 8.4% 2% (212 to 19){ Not significant

Heart failure 4.4% 4.1% 8% (210 to 29){ Not significant

*CHD, coronary heart disease; MI, myocardial infarction; other abbreviations defined in glossary. All results based on 5 trials
(n = 33 040). RRR, RRI, NNT, NNH, and CI calculated from data in article using a random-effects model.
{Results were heterogeneous.
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ntil now, glucose control had not been

convincingly shown to reduce CV events in

type 2 diabetes. Although the meta-analysis

by Ray et al showed a benefit of intensive glycaemic

control for non-fatal MIs and CHD, some caveats

merit mention.

First, few significant effects were found in

individual studies despite adequate power. This

suggests that any benefits of glycaemic control for

macrovascular outcomes are probably modest.

Indeed, one would need to treat 131 patients over

5 years with intensive glycaemic control to prevent 1

non-fatal MI. In contrast, blood pressure control and

statin therapy have been shown to reduce both CV

events and mortality at 5 years, with numbers

needed to treat of 8 to 30 with blood pressure

control1 and 23 with statins.2

Second, reductions in non-fatal MIs and CHD did

not translate into reduced mortality. Glycaemic

control may have both positive and negative effects

on overall CV risk, depending on methods and

intensity of control. In the ACCORD trial,3 an

aggressive approach to rapidly lowering HbA1c to

6% increased mortality, suggesting that such low-

ering to below the recommended threshold of 7%

may cause more harm than good, possibly through

increased hypoglycaemia. Ray et al also found

heterogeneity for HF outcomes; higher risks were

associated with glitazone-based regimens, suggest-

ing that the CV risk–benefit ratio may depend on the

medications used.

This meta-analysis provides support for modest

benefits of glycaemic control for some macrovascular

events in patients with type 2 diabetes. The benefit

and safety of HbA1c targets below the recommended

7% is uncertain and may depend on the population

and regimen used. Moreover, effects of glucose

control may vary with different therapeutic

approaches. Benefits of glycaemic control for CHD

events and microvascular disease must be viewed

alongside the potential risks of hypoglycaemia and of

HF if glitazones are used.
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