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Intensive glucose control increased mortality
and did not prevent CV events compared with
standard glucose control in type 2 diabetes

The ACCORD Study Group, Gerstein HC, Miller ME, et al. 
Long-term effects of intensive glucose lowering on cardiovascular
outcomes. N Engl J Med. 2011;364:818-28. 

Question
In patients with type 2 diabetes who are at high cardiovascular
(CV) risk, what are the long-term CV effects of intensive com-
pared with standard glucose control?

Methods
Design: Randomized controlled trial (Action to Control Cardio-
vascular Risk in Diabetes [ACCORD] study). ClinicalTrials.gov
NCT00000620.

Allocation: {Concealed}*.†

Blinding: Blinded (outcome adjudication committee {and labo-
ratory staff }*).†

Follow-up period: Mean 4.7 years for the primary outcome;
mean 5 years for vital status.

Setting: 77 centers in the USA and Canada.

Patients: 10 251 patients 40 to 79 years of age ({mean age 62 y, 61%
men}*) who had type 2 diabetes, glycated hemoglobin (HbA1c) 
level ≥ 7.5%, and CV disease or risk factors for CV disease.

Intervention: Intensive glucose control to achieve a target HbA1c
level < 6% (n = 5128) or standard glucose control to achieve a 
target HbA1c level of 7% to 7.9% (n = 5123). Intensive therapy 
was stopped at a mean 3.7 years of treatment because of increased
mortality, and patients were switched to standard therapy (treat-
ment transition) for the remainder of the trial.

Outcomes: Primary outcome was a composite CV endpoint
(nonfatal myocardial infarction [MI] or stroke, or death from 
CV causes). Other outcomes included all-cause mortality.

Patient follow-up: 92% for primary outcome; 96% for vital status
(intention-to-treat analysis).

Main results
At treatment transition, median HbA1c levels were 6.4% in the
intensive group and 7.5% in the standard group; at study end, 
levels were 7.2% and 7.6%, respectively. The main results at study
end are shown in the Table; results were similar at treatment 
transition.

Conclusion
In patients with type 2 diabetes and high cardiovascular (CV) risk,
intensive glucose control increased mortality and did not prevent a
composite of CV events compared with standard control.

*Intensive glucose control increased mortality and did not prevent cardiovas-
cular events in type 2 diabetes [Abstract]. ACP J Club. 2008;149:JC3-7.
Abstract of: Action to Control Cardiovascular Risk in Diabetes Study Group,
Gerstein HC, Miller ME, et al. Effects of intensive glucose lowering in type
2 diabetes. N Engl J Med. 2008;358:2545-59. 

†See Glossary.
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Commentary
The ACCORD trial showed that intensive therapy, which reduced
HbA1c levels to a median 6.4% in individuals with CV risk or
disease, was associated with higher all-cause and CV mortality
than standard therapy, which achieved a median HbA1c level of
7.5% (1). Gerstein and colleagues found that the excess mortality
persisted after longer follow-up despite discontinuation of intensive
therapy and equalization of HbA1c levels at study end. Although 
this was not detected in the parallel ADVANCE trial (2), ACCORD
was unique because patients received a high number of concurrent
glucose-lowering agents (1, 2). In addition, Gerstein and colleagues
found that the disproportionate increase in abdominal obesity
and weight gain > 10 kg among those receiving intensive therapy
persisted, while rates of other adverse effects, including hypo-
glycemia, declined.
Current clinical guidelines recommend HbA1c target levels < 7%
for nonpregnant adults (3). However, more stringent HbA1c goals
are recommended for select individuals if these can be achieved
without significant hypoglycemia and other adverse effects (3). 
The ACCORD study suggests that such stringent targets (HbA1c
interquartile range 6.1% to 7.0% reached with intensive therapy)
may not be appropriate for high-risk CV patients and reinforces
the importance of clinical decision-making and individualized
medicine. Further research is needed to assess the potential effects
of multidrug regimens and visceral adiposity on CV risk in dia-
betes. It is possible that such patients should not be subject to any
intensive therapies, as suggested by a clear, albeit small, synergistic
increase in mortality with simultaneous intensive glucose control
and blood pressure reduction. Additional studies are needed to 
better understand the pathophysiology of diabetes and its compli-
cations, as it becomes increasingly clear that they cannot be pre-
vented with glycemic control alone.
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Intensive vs standard glucose control in type 2 diabetes‡
Outcomes Events per year At a mean 4.7 y

RRR (95% CI) NNT (CI)
Composite CV 2.1% vs 2.2% 9% (−3 to 18) Not significant

endpoint§

Nonfatal MI 1.2% vs 1.4% 17% (4 to 29) 86 (51 to 386)

Nonfatal stroke 0.3% vs 0.4% 13% (−17 to 35) Not significant

At a mean 5.0 y
RRI (CI) NNH (CI)

CV mortality 0.7% vs 0.6% 28% (4 to 59) 126 (61 to 907)

All-cause mortality 1.5% vs 1.3% 18% (3 to 36) 86 (44 to 539)

‡CV = cardiovascular; MI = myocardial infarction; other abbreviations defined in
Glossary. RRR, RRI, NNT, NNH, and CI calculated from hazard ratios and control
event rates reported in article.

§Nonfatal MI, nonfatal stroke, and death due to CV causes.


