
 

 

RECENT ADVANCES IN THE TREATMENT OF DILATED CARDIOMYOPATHY IN DIABETIC 
PATIENTS: THE ROLE OF 3-KAT INHIBITORS 

Dilated cardiomyopathy and diabetes share several pathophysiological factors. Both conditions are characterized by abnormalities regarding 
micro- and macrovessels, sympathetic-vagal balance (autonomic neuropathy), collagen and contractile proteins, and cellular metabolism. In both 
dilated cardiomyopathy and diabetes, these pathogenetic factors are viciously interrelated and potentiate each other. Medical therapy of dilated 
cardiomyopathy is at present based on evidence that angiotensin-converting enzyme (ACE) inhibitors, ß-blockers, and antialdosterone diuretics 
prolong survival and improve quality of life. These drugs, apart from their main mechanism of action, may also indirectly improve myocardial 
metabolism. However, specific medical interventions aimed at improving myocardial metabolism in dilated cardiomyopathy and diabetes have not 
been attempted until now. In this article, the potential importance of such an approach will be reviewed. 

Metabolic alterations in heart failure and diabetes 
Wasting of subcutaneous fat and skeletal muscle is relatively common in 
heart failure and diabetes, and suggests an increased utilization of 
noncarbohydrate substrates for energy production. In fact, fasting blood 
ketone bodies as well as fat oxidation during exercise have been shown to 
be increased in patients with diabetes as well as in those with heart failure.1 
Insulin resistance has been found to be associated with heart failure2; the 
consequent impaired suppression of lipolysis could lead to the development 
of ketosis. It is likely that metabolic alterations are aggravated when the 
two conditions, heart failure and diabetes, coexist. Experimental studies 
have shown that sodium dichloroacetate stimulates pyruvate dehydrogenase 
activity by inhibiting pyruvate dehydrogenase kinase.3 Stimulation of 
pyruvate dehydrogenase activity leads to enhanced glycolysis and 
utilization of lactate by the myocardium for aerobic respiration. Myocardial 
consumption of free fatty acids (FFA) is simultaneously inhibited, with the 
overall effect of a change of substrate utilization from predominantly 
nonesterified FFA to glucose and lactate, finally resulting in improved left 
ventricular mechanical efficiency.4 

A number of different approaches to manipulate energy metabolism in the 
heart are available. One way to increase glucose oxidation and decrease 
fatty acid metabolism in the heart is to decrease circulating fatty acid levels 
by the administration of glucose-insulin solutions, nicotinic acid, and ß-
adrenergic-blocking drugs. Another approach consists in directly 
modifying substrate utilization by the heart.  

Effects of 3-KAT inhibitors on left ventricular function and glucose 
metabolism 
A recent study presented at the annual sessions of the American Heart 
Association held in Los Angeles, November 11 to 14, 2001, assessed 
whether the addition the FFA inhibitor trimetazidine (TMZ) to standard 
current treatment of diabetic patients with ischemic dilated cardiomyopathy 
could effectively improve symptoms, exercise tolerance, left ventricular 
function, and glucose metabolism. Thirteen such patients on conventional 
therapy were randomly allocated in a double-blind fashion to either placebo 
or TMZ (20 mg tid), each arm lasting 15 days, and then again to placebo or 
TMZ for two additional 6-month periods. At the end of each period, all 
patients underwent a hyperinsulinemic/euglycemic clamp, two-dimensional 
echocardiography and exercise testing. M value (index of total body 
glucose disposal), basal and end-clamp forearm glucose uptake (FGU), 
New York Heart Association (NYHA) functional class, ejection fraction 
(EF), fractional shortening (FS), maximal rate-pressure product (RPP), and 
exercise time (ET) were evaluated. In the short term, compared with 

placebo, M value (4.01±1.82 versus 3.26±1.56, P<0.05), EF (46±6% versus 
40±8%, P<0.05), FS (23±5% versus 20±5%, P<0.05), RPP (23 350±8366 
mm Hg × beats per minute versus 21 022±7539 mm Hg × beats per minute, 
P<0.05), and exercise time (411±129 s versus 397±143 s, P=0.36) 
increased, while 8 patients had a 1-point decrease in NYHA class during 
TMZ. In the long term, TMZ maintained LV function and glucose 
metabolism improvement, while on placebo no changes were observed. 
Finally, long-term TMZ decreased by 1 point of the NYHA class in 7 
patients, while on placebo 3 patients increased by 1 class and none 
improved. Therefore, short - and long-term TMZ improved left ventricular 
function, symptoms, and glucose metabolism in patients with diabetes and 
dilated ischemic cardiomyopathy. The observed short-term benefit from 
TMZ was maintained in the long term and contrasts with the natural history 
of the disease, as shown by the mild but consistent decrease in EF with 
placebo.5  

The novel observation that TMZ could also improve overall glucose 
metabolism indicates an interesting ancillary property of the drug. In this 
study, in order to maximize the potential beneficial effects of TMZ on the 
overall utilization of glucose, only diabetic patients were recruited. Indeed, 
the known insulin-resistant state in patients with heart failure is certainly 
aggravated in those patients with overt diabetes. In this context, the 
availability of glucose and the ability of cardiomyocytes and skeletal 
muscle to metabolize glucose is grossly reduced. Since a major factor in the 
development and progression of heart failure is already a reduced 
availability of ATP, determining a metabolic state that has been defined as 
"energy starvation",6 glucose metabolism alterations, as present in overt 
diabetes, could further impair the efficiency of cardiomyocytes to produce 
energy. By inhibiting fatty acid oxidation, TMZ stimulates total glucose 
utilization, including both glycolysis and glucose oxidation. Additionally, 
TMZ increases the incorporation of long-chain fatty acids into the 
cardiomyocyte membrane,7 thus significantly reducing the availability of 
cytosolic FFA and acylcarnitine, which can have deleterious effects on 
calcium handling. These effects are probably operative on both cardiac and 
skeletal muscle and therefore the effects of TMZ on glucose metabolism 
could be dependent on (1) improved cardiac efficiency and a consequent 
improvement of peripheral blood flow; and (2) improved peripheral 
glucose extraction and utilization.  

In conclusion, the results of recent research support the concept that 
shifting the energy substrate preference away from fatty acid 
metabolism and toward glucose metabolism by trimetazidine, a 
ketoacyl-coenzyme A thiolase (3-KAT) inhibitor, is an effective 



 

 

adjunctive treatment in diabetic patients with postischemic 
cardiomyopathy, in terms of LV function improvement and glucose 
metabolism. Although highly suggestive, whether these benefits 
translate into improved survival needs to be ascertained by a 

multicenter trial.  ο 
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