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To the Editor:

Prevention of sudden cardiac death (SCD) is one of the
most important challenges in modern cardiology.
Some variables that increase the risk of SCD have been
identified through the years, with more or less validity
in clinical practice. In 1999, Schmidt et al.* published a
paper in which they developed a new concept called
heart rate turbulence (HRT). This concept describes
the physiological heart rate fluctuations that are
secondary to ventricular extrasystole (VE). These
changes are the initial acceleration of heart rate
followed by a deceleration. Although these changes
had been identified previously 2, these researchers
were able to quantify them for the first time. It is
stated that HRT is a measure of the body’s autonomic
response after disturbances in blood pressure, as a
result of the VE. Changes in this parameter have a
relevant clinical significance, given its effectiveness in
predicting SCD after an acute myocardial infarction
(AMI) and other heart diseases.

The main theory explaining the HRT states that this
is a form of ventriculophasic sinus arrhythmia, which
occurs as a result of nerve reflexes secondary to VE.
The initial acceleration results from a transient vagal
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inactivation and a sympathetic activation in response
to an inefficient ventricular contraction. After this
process, deceleration occurs, due to the restoration of
blood pressure levels as a result of the increase in
ventricular filling'™.

HRT measurement

Turbulence measurement is performed by the Holter
monitor. The two most frequently used measurements
for the HRT are turbulence onset (TO) and turbulence
slope (TS). The former relates to the acceleration of
sinus rhythm after the VE, while the latter allows the
measurement of deceleration following the initial
acceleration. In healthy subjects, the acceleration of
rate after the premature beat is characterized by ne-
gative value of TO. The reference value is 0%. Values
of this variable < 0% indicate acceleration, while values
> 0% indicate deceleration. The presence of positive
values indicates abnormality. In the case of the TS, a
value of 2.5 ms/RR has been set. A value below this
figure is considered abnormal®.

TO = [(RRy + RR;) - (RR_, + RR_4)1*100/(RR_, + RR_34)
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RR_, y RR_;: Are the two RR intervals preceding the
VE.

RR; and RR;: Are the two RR intervals immediately
following the compensatory pause of VE.

TS: is defined as the maximum positive slope of
regression line assessed in five consecutive RR inter-
vals randomly, within 15 RR intervals after the VE.

Assessment of the HRT in post-AMI patients

As mentioned before, the usefulness of this variable is
given by its capacity to predict SCD. A group of resear-
chers characterized HRT in 322 post-MI patients with
an ejection fraction <50%, and showed that both the
TO as its slope, were useful to identify patients at high
risk for cardiac death®. Barthel et al.” published a pros-
pective cohort study of 1 455 patients under 75 years
of age with AMI within 4 weeks before the study, and
a follow up for 22 months. It was also demonstrated
the utility of HRT as a predictor of SCD, confirming pre-
vious observations made by other authors’. Recently,
a one-year-follow-up prospective assessment with 111
post-AMI patients indicated that TO and TS showed
greater alteration in patients who did not survive after
the occurrence of a heart attack during the study
period, compared with those who survived , TO = 0%
(0.005; 0.01) vs. -0.01% (-0.013; -0.004), p = 0.004 and
TS = 3.34 (2.10; 4.83), vs. 3.82 (4.48; 7.27), p = 0.001;
(values in parentheses refer to the 25th and 75th per-
centiles)®. Similar findings were found by Cebula et
al.’, who also assessed another category within the
HRT that had barely been analyzed previously. This is
the case of synchronization of turbulence, a parameter
that tells us how fast the sinus rhythm deceleration
phase begins. This parameter, like the others, also
proved to be effective in the prediction of cardiovas-
cular events in patients with AMI.

Assessment of HRT in patients with heart failure

Patients with heart failure have a worsening of baro-
reflex sensitivity, with increased activity of the sympa-
thetic nervous system. Therefore, it is common to ex-
pect that the HRT is altered in this condition. There is
still little data assessing the prognosis of this parame-
ter in patients with this condition. However, two stu-

dies have been published which serve as reference on
this topic. This is the case of the UK-Heart Trial*® and
MUSIC Studyn. In the former, abnormal TS values

were independent predictors of decompensation, while
in the latter the same variable was effective for predic-
ting death in patients with this disorder. Based on
these findings, the authors suggested that it might be
useful in predicting SCD in these patients. Apparently,
this association is present only in cases of ischemic
heart failure, because such a link has not been demons-
trated in affected individuals without ischemic cause.

HRT in other clinical settings

Abnormal behavior of this parameter has been ob-
served in patients with diabetes mellitus, with or with-
out previous myocardial infarction'***. Furthermore, it
appears that disturbances in the turbulence are inde-
pendent of the existence of diabetic neuropathy,
which allows a more effective assessment of these
patients. Alterations have also been found in patients
with mitral valve prolapse'® and stenosis®, in the
latter, the TO was associated with an increased se-
verity of symptoms. Other studies have found a dete-
rioration of the parameter in hyperthyroid subjects
compared with control subjects®®, and in those sub-
jects who had sleep apnea syndrome”. As it is known,
both are closely linked to the development of heart
disease, thus, its usefulness in predicting the occur-
rence of alterations in this organ can be very useful for
the prognosis of these individuals.

The analysis of HRT has been included within the
useful methods for the prevention of SCD in the Guide-
lines for the Management of Patients With Ventricular
Arrhythmias and the Prevention of Sudden Cardiac
Death (ACC/AHA/ESC 2006). Although there have
been important developments in this field, there are
factors to be taken into account in the interpretation
of this predictor. For example, the possible influence
of certain factors or variables (decreased ejection
fraction, old age, tachycardia) on the reading of the
various parameters that form the HRT analysis, and
whether these influences are statistically significant to
alter the analysis. It is also important to note that the
way of obtaining HRT is through Holter monitoring, an
instrument that is not always available and requires
highly skilled personnel. Despite these difficulties, this
predictor has proved to be an effective tool in the
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assessment and prognosis of patients with multiple
disorders, so it is a factor which should be more widely
disseminated among cardiologists.
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