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ABSTRACT

BACKGROUND

Patients with diabetes are at higher risk for death and cardiovascular outcomes than
the general population. We investigated whether the excess risk of death and cardio-
vascular events among patients with type 2 diabetes could be reduced or eliminated.

METHODS

In a cohort study, we included 271,174 patients with type 2 diabetes who were reg-
istered in the Swedish National Diabetes Register and matched them with 1,355,870
controls on the basis of age, sex, and county. We assessed patients with diabetes
according to age categories and according to the presence of five risk factors (ele-
vated glycated hemoglobin level, elevated low-density lipopratein cholesterol level,
albuminuria, smoking, and elevated blood pressure). Cox regression was used to
study the excess risk of outcomes (death, acute myocardial infarction, stroke, and
hospitalization for heart failure) associated with smoking and the number of vari-
ables outside target ranges. We also examined the relationship between various
risk factors and cardiovascular outcomes.

RESULTS

The median follow-up among all the study participants was 5.7 years, during which
175,345 deaths occurred, Among patients with type 2 diabetes, the excess risk of
outcomes decreased stepwise for each risk-factor variable within the target range.
Among patients with diabetes who had all five variables within target ranges, the
hazard ratio for death from any cause, as compared with controls, was 1.06 (95%
confidence interval [CI], 1.00 to 1.12), the hazard ratio for acute myocardial in-
farction was 0.84 (95% CI, 0.75 to 0.93), and the hazard ratio for stroke was 0.95
(95% CI, 0.84 to 1.07). The risk of hospitalization for heart failure was consistently
higher among patients with diabetes than among controls (hazard ratio, 1.45; 95% CI,
1.34 to 1.57). In patients with type 2 diabetes, a glycated hemoglobin level outside
the target range was the strongest predictor of stroke and acute myocardial infarction;
smoking was the strongest predictor of death.

CONCLUSIONS

Patients with type 2 diabetes who had five risk-factor variables within the target
ranges appeared to have little or no excess risk of death, myocardial infarction, or
stroke, as compared with the general population. (Funded by the Swedish Associa-
tion of Local Authorities and Regions and others.)
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