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Summary

Background: Reduced measures of heart rate variability (HRV) have been shown to be related with prognosis in heart
failure. Chronic administration of trimetazidine in addition to the conventional therapy has been shown to improve
functional class and left ventricular functions of heart failure patients.

Objective: To assess the effects of trimetazidine on HRV in optimally treated patients with heart failure of ischemic origin.

Methods: Trimetazidine 20 mg three times/day was added to therapy of 30 patients with heart failure being treated with
angiotensinogen converting enzyme inhibitors or angiotensin receptor blockers, carvedilol, spironolactone, digitalis
and furosemide. The etiology of heart failure was coronary artery disease in all patients. Patients were evaluated with
echocardiography and 24-hour heart rate variability analysis before and 3 months after addition of trimetazidine.

Results: Mean left ventricular ejection fraction (LVEF) significantly increased after the addition of trimetazidine
(33.5%£5.1% to 42.5+5.8%, p<0.001). Of the HRV parameters, SDNN (97.3+40,1 to 110.5+29,2 msecs, p=0.049) and
SDANN (80.5%29,0 to 98.3+30,5 msecs) were significantly increased after trimetazidine treatment. Baseline SDNN was
significantly correlated with baseline LVEF (r=0.445, p=0.023, p=0.008) and the increment in SDNN was correlated
with increase in LVEF (r=0.518, p=0.007).

Conclusions: Adding trimetazidine to optimal medical therapy in patients with heart failure of ischemic origin may improve
heart rate variability in association with improved left ventricular ejection fraction. (Arq Bras Cardiol 2009; 93(2):145-148)
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Introduction

Patients with chronic heart failure (CHF) present autonomic
dysfunction with activation of the sympathetic nervous system
and reduction in parasympathetic activity'?. Analysis of the
heart rate variability (HRV) is a reliable and reproducible
technique for assessing autonomic activity in patients with
cardiovascular diseases®*. Reduced measures of heart rate
variability have been shown to be related with prognosis in
heart failure”®. Several investigators have demonstrated that
measurements of HRV can be used to evaluate the effect of
angiotensin-converting enzyme inhibitors and B-adrenergic
receptor antagonists on cardiac autonomic activity in patients
with heart failure®'°. Trimetazidine is a metabolic agent with
anti-ischemic properties operating independently of any
hemodynamic changes. Previous studies have also suggested
that trimetazidine modulates the postmyocardial infarction
autonomic control of HRV, that is, that it reduces sympathetic
overactivity and augments vagal influence''2. Trimetazidine
acts as a partial inhibitor of fatty acid oxidation and in turn,
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trimetazidine stimulates glucose oxidation. In heart failure,
similar to what happens during acute myocardial ischemia,
glucose and lactate oxidation are decreased and fatty acid
oxidation is increased, increasing the oxygen requirement’?.

In this study we aimed at assessing the effects of
trimetazidine, added to conventional heart failure treatment,
on HRV in patients with heart failure.

Methods

Thirty patients with heart failure and New York Heart
Association (NYHA) functional class Il or Ill who were
already receiving optimal heart failure treatment consisting of
angiotensinogen-converting enzyme inhibitors or angiotensin
receptor blockers, carvedilol, spironolactone, digitalis and
furosemide were included in the study. The etiology of the
heart failure was coronary artery disease documented by
coronary angiography in all patients. Following baseline
echocardiographic examination, trimetazidine, at a dose of
20 mg three times/day, was added to the therapy and patients
were reevaluated 3 months later. Exclusion criteria were;
NYHA class IV, acute myocardial infarction in the previous 3
months, atrial fibrillation, LV ejection fraction (LVEF)> 40%,
severe valvular heart disease, alcoholic cardiomyopathy,
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pacemakers, renal failure (serum creatinine>2.0 mg/dL),
chronic lung disease or any systemic disorder and use of
additional drugs such as antiarrhythmics. The study was
approved by hospital Ethics Committee and patients gave
their written informed consent.

The echocardiographic examination was performed at
rest, with the patient on the left lateral decubitus position,
using a commercially available echocardiographic device
(Vivid 3, General Electric) with a 3 MHz transducer, by two
experienced echocardiographists who were blinded to the
clinical data. Using M-mode echocardiography, long-axis
measurements were obtained at a level distal to the mitral
valve leaflets, according to current recommendations'. Left
ventricular ejection fraction was calculated via modified
biplane Simpson’s method from apical four and two chamber
views. Measurements were made off-line on three separate
beats and then averaged for all parameters. During the entire
echocardiographic study, a single-lead electrocardiogram was
continuously recorded.

Heart Rate Variability Analysis

Twenty-four-hour ambulatory electrocardiogram Holter
monitoring was performed using Aria digital Holter recorder
(Spacelabs healthcare). The recordings were analyzed with
special computer software (Impresario Solo package). All
recordings were visually examined and manually overread
to verify beat classification by two experienced examiners
who were blinded to the clinical data. Only recordings with
at least 20 hours of data and 80% or more of quantified sinus
beats were included in the analysis. Abnormal beats and
areas of artifact were automatically and manually identified
and excluded from the analysis. Moreover, the longest and

Baseline characteristics of the study patients (n=30).

Age years 59.6+10.2
Male sex 24 (80.0%)
Coronary artery disease 30 (100.0%)
Diabetes mellitus 7 (23.3%)
Hypertension 16 (53.3%)
Smoking history 20 (66.7%)

Blood pressures, functional class and LVEF of the patients.

Pretreatment Post-treatment P value
Systolic BP (mmHg) 122.3+16.7 120.4+15.3 0.686
Diastolic BP (mmHg) 78.5+11.4 77.7+12.1 0.785
NYHA class | 19 (63.3%) 24 (80%) 0.252
class Il 9 (30.0%) 6 (20.0%)
class Il 2 (6.7%) 0
LVEF (%) 33.545.1 42.5+5.8 <0.001

BP: blood pressure, LVEF: left ventricular ejection fraction
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shortest true normal-to-normal intervals were identified for
each recording in order to exclude all beats outside this range
from the heart rate variability (HRV) analysis. The following
parameters were used in evaluation of HRV in time domain:
(1) Standard deviation of all normal-to-normal intervals (SDNN
[milliseconds]); (2) Standard deviation of mean of all normal-
to-normal intervals in all consecutive 5-min segments of the
entire recording (SDANN [milliseconds]); (3) The root mean
square of differences between adjacent normal-to-normal
intervals (rMSSD [milliseconds]); (4) The percentage of R-R
intervals with more than 50 milliseconds variation (pNN50);
(5) Standard deviation of differences between successive
normal-to-normal intervals (SDSD [milliseconds]).

Statistics

Data were presented as mean =+ standard deviation (SD).
Using an SPSS package 10.0 (SPSS Inc., Chicago, lllionis, USA)
the changes in parameters after treatment were compared
with paired t-tests. Pearson’s correlation analysis was used to
assess the correlation between variables. A two-tailed p value
< 0.05 was considered significant.

Results

The mean age of the patients was 59.6+10.2 (38-75) years
and 24 of them (80.0%) were males. Seven (23.3%) patients
had diabetes and 16 (53.3%) had hypertension (Table 1).
Mean systolic blood pressure was 122.3+16.7 mmHg and
mean diastolic pressure was 78.5+11.4 mmHg. No significant
changes occurred regarding blood pressures. A significant
increase in mean LVEF was observed after the addition of
trimetazidine (33.5%5.1%to 42.5+5.8%, p<0.001) (Table 2).
Of the HRV parameters, SDNN and SDANN were significantly
increased after trimetazidine treatment (Table 3, Figure 1,
Figure 2). Baseline SDNN was significantly correlated with
baseline LVEF (r=0.445, p=0.023). Also, the increment in
SDNN was correlated with the increase in LVEF (r=0.518,
p=0.007).

Discussion

In the present study, we observed that trimetazidine
improved LVEF and HRV in patients receiving optimal
treatment for heart failure of ischemic origin. Heart rate
variability is a simple and noninvasive method used to identify
vagal or sympathetic control of heart rate’'. Changes in
the vagal or sympathetic tone of heart rate assessed by HRV
analysis have been associated with mortality, arrhythmias and
sudden cardiac death, particularly after acute myocardial
infarction and heart failure”#'7'°. The chronic administration
of trimetazidine in addition to the conventional therapy, in
overall terms, has been shown to improve functional class and
LV functions of heart failure patients®*22. Previous studies have
also suggested that trimetazidine modulates the autonomic
control of HRY, i.e., that it reduces sympathetic overactivity
and increases vagal influences''% 23,

Heart failure is associated with autonomic dysfunction,

which can be quantified by measuring HRV. A reduction
in SDNN identified patients at high risk of death”®. In the
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Twenty-four hours heart rate variability parameters.

Pretreatment Post-treatment P value
Mean heart rate (bpm) 74.3£10.3 73.9£10.3 0.819
SDNN (msec) 97.3+40.1 110.5+29.2 0.049
rMSSD (msec) 42.2+20.1 46.5+22.0 0.323
PNN50 (%) 9.148.1 77459 0.256
SDANN (msec) 80.5+29.0 98.3£30.5 0.008
SDSD (msec) 40.2+31.9 38.9£19.2 0.776

SDNN: Standard deviation of all normal-to-normal intervals, rMSSD: root mean
square of differences between adjacent normal-to-normal intervals, PNN50:
percentage of R-R intervals with more than 50 milliseconds variation, SDANN:
Standard deviation of mean of all normal-to-normal intervals, SDSD: Standard
deviation of differences between successive normal-to-normal intervals.

prospective analysis of the UK-Heart study , the evaluation
of 433 outpatients with congestive heart failure (NYHA
functional class | to lll; mean LVEF 0.41+0.17), showed
that the reduction in SDNN was a more powerful predictor
of death risk, due to progressive heart failure, than the other
conventional clinical measurements’. Aronson et al** found
SDNN and SDANN to be useful predictors of survival after
discharge in patients with decompensated heart failure.
Therefore, our findings of increased SDNN and SDANN after
the addition of trimetazidine to optimal medical therapy may
have important clinical implications.

Trimetazidine has been reported to have a favorable
effect on HRV parameters, explained by decreases in the
sympathetic and increases in the parasympathetic activity
in acute ischemic conditions'?. Trimetazidine exerts
its anti-ischemic properties without affecting myocardial
oxygen consumption and blood supply*#. Trimetazidine
affects myocardial substrate use by inhibiting oxidative
phosphorylation and by shifting energy production from
free fatty acids (FFA) to glucose oxidation?’. The beneficial
effect of this agent has been attributed to preservation
of phosphocreatine and adenosine triphosphate (ATP)
intracellular levels and reduction of cell acidosis, calcium
overload and free radical-induced injury caused by
ischemia*. In heart failure, similar to what happens during
acute myocardial ischemia, glucose and lactate oxidation are
decreased and fatty acid oxidation is increased, increasing
the oxygen requirement per ATP molecule produced.
A major factor in the development and progression of
heart failure is an already reduced availability of ATP,
determining a metabolic state that has been defined as
energy starvation'.

Limitations

The small number of study patients and the lack of
a control group are the major limitations of the study.
Since heart failure is a continually progressive process of
autonomic imbalance, it is difficult to find the reference
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Figure 1 - Error bars for SDNN; before and after treatment with trimetazidine.
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Figure 2 - Error bars for SDANN; before and after treatment with trimetazidine.

point to define the timing of HRV measurement in heart
failure patients. Comparisons of HRV determined in
heart failure patients with similar clinical conditions in
all populations are also difficult. It is possible that these
limitations may be the cause of the variation and disparity
in HRV predictive values. Therefore, instead of a placebo
controlled study, progressive changes in measurements of
HRV would be more important.

Conclusions

Trimetazidine, when added to optimal medical therapy
in patients with heart failure of ischemic origin, may
improve heart rate variability in association with improved
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left ventricular ejection fraction. Long-term and larger
sample studies are necessary to evaluate whether these
findings may have clinical implications on mortality and
morbidity.
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