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ABSTRACT 
The aim was to review current studies relevant to the link between IGT, diabetes and 

cardiovascular disease.  

Cardiovascular disease is a major cause of the reduction in life expectancy in patients with 

diabetes. 75 % of diabetic patients die prematurely of cardiovascular complications. Both 

prediabetes and diabetes highly predipose to cardiovascular alterations. Impaired glucose 

tolerance and even the upper normal of non-diabetic glucose values are associated with an 

increased cardiovascular risk. The risk of heart disease is increased up to 15 years prior 

diagnosis of diabetes. Patients with chronic or acute cardiovascular disease and no 

previous diagnosis of diabetes frequently present with either impaired glucose tolerance or 

diabetes. Patients with cardiovascular disease and no previous diagnosis diabetes need to 

be screened for diabetes with an oral glucose tolerance test. In acute coronary syndromes, 

lowering glucose levels to the near-normal range with insulin is highly beneficial. Early and 

rigorous improvement of metabolic control is highly supportive in improving the 

cardiovascular outcome in patients with dysglycemia. Preventive treatment strategies, 

which include multiple approaches, are required to overcome the burden of cardiovascular 

disease in diabetes and IGT.   

 

CVD AND GLUCSE INTOLERANCE 
 
Diabetes mellitus is associated with a high risk for the development of coronary artery 

disease (1). It represents a risk for cardiac mortality of 20% over 7 years, which is 

comparable to the risk of non-diabetic patients after myocardial infarction (2). As 

evidenced by the Munich Myocardial Infarction Registry, mortality of diabetic patients after 



acute myocardial is substantially enhanced (3). A twofold increased in-hospital mortality 

has been reported in the patients (4). Furthermore, the risk for cardiovascular mortality in 

diabetic patients with acute myocardial infarction over a time period of 7 years has been 

observed to be 45 % (2).  

The association between the glucose status and cardiovascular disease extends far 

bejond the diabetic threshold. A relationship can be detected as early as in the presence of 

impaired glucose tolerance and the upper normal of both fasting and 2-h glucose levels 

(5). This is emphasized by the observation, that the the increase in cardiovascular risk 

starts up to fifteen years before the diagnosis of diabetes and further augments closer to 

diagnosis of diabetes (6).  

The silence of coronary alterations is indicated by the frequent presence of coronary 

calcifications, as assessed by tomographic techniques. Coronary calcium not only present 

in one third of patients with diabetes and without clinical coronary artery disease, but also 

in impaired fasting glucose tolerance, impaired glucose tolerance and insulin resistant 

patients (7,8).  

The threat of impaired glucose tolerance to the cardiovascular system is present in  

subjects with both a fasting glucose of < 7 mmol/l or  >=7 mmol/l. (8). This emphasizes the 

role of postprandial glycemia with regard to the pathogenesis of cardiovascular 

complications (9). 

Insulin resistance as a key factor in pathogenesis of diabetes is also accompanied by an 

increased risk of cardiovascular disease (10). 

The fact that, cardiovascular disease is promoted early in the course of metabolic 

abnormalities, requires earliest diagnosis of these abnormalities. Preventive strategies as 

a firm action against the accelerating cardiovascular cascade are needed. 

 

 

SILENT DIABETES IN CARDIOVASCULAR DISEASE 

The presence of silent glucose abnormalities in cardiovascular disease has become visible 

more recently and underlines the need for screening with an oral glucose tolerance test: 

The LURIC-Study demonstrated that diabetes is newly detectable in 18 % of the patients, 

who undergo coronary angiography (11). The Euro Heart Survey showed that 20 to 30 % 

of patients with either acute coronary syndrome or chronic coronary artery disease present 

with newly-detected glucose intolerance or diabetes (12). Nearly 70 % of patients with 

acute myocardial infarction and no previous diagnosis of diabetes show either impaired 

glucose tolerance or diabetes (13). Impaired glucose tolerance or diabetes are not only 

detectable in the subacute phase of myocardial infarction, but also three and twelve 



months past the diagnosis of myocardial infarction (13). In view of these observations, the 

performance of an oral glucose tolerance test in all patients with cardiovascular disease 

and no previous diagnosis is recommended. 

 

EFFECTIVENESS OF TREATING GLUCOSE ABNORMALITIES IN CVD 

 

Interventional studies such as the UKPDS (14) and the Diabetes Control and 

Complications Trial (15) have provided scientific evidence that good glycemic control is 

beneficial for the prevention of diabetes-related complications, as is appropriate therapy for 

hypertension and dyslipidemia. The UKPDS data relate myocardial infarction and 

cardiovascular disease to the updated mean glycated (14).  

Glycemic levels associated with microvascular and arterial risk are summarized and 

outlined in Table 1 (16). 

 

Table 1 
Risk Associated With Glycemia in 

Patients With Type 2 Diabetes* 
 

Biochemical Low Arterial Microvascular 

index risk risk risk 

HbA1c (%)† <6.5 >6.5 >7.5 
FPG (venous plasma)    

mmol/L <6.0 >6.0 >7.0
mg/dL <110 >110 >125 

SMBG fasting    
mmol/L <5.5 >5.5 >6.0
mg/dL <100 >100 >110 

SMBG postprandial    
mmol/L <7.5 >7.5 >9.0
mg/dL <135 >135 >160 

*FPG = fasting plasma glucose; HbA1c = glycated hemoglobin; 
SMBG = self-monitored blood glucose. †High-performance liquid 

chromatographic method; normal range, 4 
to 6%. Data from European Diabetes Policy 

Group  
 

In acute coronary syndromes, mortality reducing effects of advanced treatments like 

reperfusion strategies are equally beneficial in patients with and without diabetes (17). 

These approaches, however, have been shown to be underutilised in diabetic patients 

(17,18). This resistance to utilize treatment options has been suggested to partially 

contribute to the poorer outcome in diabetic patients compared to non-diabetic patients 

(17,18).  

Furthermore, the need of optimized glycemic control in the critical phase of disease has 



been underestimated (19). Emphasizing the importance of metabolic control, the DIGAMI-1 

study reported a reduction of in-hospital-mortality in diabetic patients, who obtained a 

glucose-insulin-infusion followed by an intensified therapy of diabetes (20). The long-term 

outcome was also significantly improved in the glucose-insulin-infusion group (20). The 

DIGAMI-2 study obtained good metabolic control in all treatment arms (21).  It failed, 

however, to achieve a superior glycemic control in any of the three groups and, therefore, 

did not observe differences in mortaliy (21).  

In acute coronary complications, optimization of glucose control to the near-normal range 

with insulin is highly beneficial (3,20). The Munich Myocardial Infarction Registry analysed 

both therapeutic approaches and hospital mortality in diabetic and non-diabetic patients 

(3). It demonstrated, that an intensification of multiple advanced treatment strategies in 

diabetic patients with acute myocardial infarction enables a substantial reduction of hospital 

mortality in the patients (Figure 1; 3). The results emphasize the need for early intervention 

targeting both arterial occlusion and metabolic disturbances in an appropriate hospital 

setting. 

The STOP-NIDDM Trial investigated the effects of lowering postprandial blood glucose 

with acarbose on the incidence of Type 2 diabetes and the development of cardiovascular 

events. It demonstrated that early intervention with acarbose in individuals with IGT 

significanty reduces the occurrence of newly diagnosed diabetes (22). The STOP-NIDDM 

Trial also showed that treatment of acarbose is associated with a significant reduction in 

cardiovascular endpoints (23).  

Both changes in live style and administration of metformin can succesfully prevent 

conversion from IGT to diabetes (24). The results of the meta-analysis MeRIA compare 

well to the results of STOP-NIDDM. The meta-analysis demonstrated a significant 

reduction of CV death, peripheral heart disease and stroke (25). 

  

 

Conclusion: Diagnosis of early metabolic alterations is essential for the future prevention of 

cardiac complications in diabetes. Overcoming the underutilisation of treatment strategies 

in diabetes is a primary goal. The application of advanced treatment strategies in diabetes 

lightens the burden of cardiovascular complications in diabetes. In the future, both 

diagnosis and treatment of impaired glucose tolerance need to be stronger in the focus of 

diagnostic and therapeutic efforts.  
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