ORIGINAL ARTICLES

ANGIOTENSIN CONVERTING ENZYME
INHIBITORS EFFECT ON QT DISPERSION IN
CHRONIC MYOCARDIAL INFARCTION PATIENTS

loana Mozos', Carmen Cristescu?

REZUMAT

Material si metode: Au fost comparati parametrii variabilitatii activitdtii ventriculare intr-un lot de 16 pacienti cu infarct miocardic cronic (IMC) carora li s-au
administrat IEC cu valorile obtinute la alti 16 pacienti care nu au beneficiat de acest tratament. Rezultate: S-au obtinut diferente semnificative statistic intre cele
doud loturi de pacienti pentru dispersia QT (QTd): 94 + 46 ms la pacientii tratati cu IEC comparativ cu 170 + 100 ms la pacientii care nu au beneficiat de IEC,
p=0,048, dispersia JT corectatd (JTdc): 12 + 8 ms comparativ cu 25 + 13 ms, p=0,013, valorile maxime ale intervalului QT (QTcmax): 104 £ 25 ms comparativ
cu 123 + 22 ms, p=0,017 si valorile maxime ale intervalului JT (JTcmax): 77 + 16 ms comparativ cu 84 + 14 ms, p=0,00053. Goncluzii: Administrarea IEC la
pacientii cu IM afecteaza repolarizarea ventriculard, reducénd riscul aritmogen. Efectul de reducere a QTd se explica prin scdderea semnificativa a QTcmax, dar nu
si a QTemin. Reducerea dispersiei repolarizarii ventriculare poate fi pusa pe seama efectului protector al IEC asupra remodeldrii ventriculului stang postinfarct.
Cuvinte cheie: infarct miocardic, inhibitori ai enzimei de conversie, dispersia QT.

ABSTRACT

Aim: The aim of this study was to estimate the influence of angiotensin converting enzyme inhibitor (ACEI) therapy on the ventricular variability parameters
in chronic myocardial infarction patients. Material and metheds: The ventricular variability parameters were compared in 16 chronic myocardial infarction
patients who received ACEI therapy with values obtained in other 16 patients. Results: Statistically significant differences were obtained for QT dispersion: 94 £
46 ms in the patients treated with ACEI compared to 1704100 ms in patients who didn't receive ACEI, p = 0.048, heart rate corrected JT dispersion: 12 + 8 ms
compared to 25 + 13 ms, p=0,013, and the maximal values for the QT interval: 104 + 25 ms compared to 123 + 22 ms, p = 0.017 and the maximal values of the
JTinterval: 77 + 16 ms compared to 84 + 14 ms, p = 0.00053. Genclusions: ACEIs in chronic myocardial infarction patients affect ventricular repolarisation,
reducing arrhythmia risk. The reduction of QTd is due to a significant decrease of QTcmax, but not of QTemin. The decrease of ventricular repolarisation
dispersion may be due to the protective effect of ACEI on postmyocardial left ventricular remodeling.
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INTRODUCTION method to determine myocardial repolatisation
inhomogeneities.”* QTd is considered a marker of
Angiotensin converting enzyme inhibitors (ACEI) ventricular arrhythmia risk and of sudden death.” The
are known to reduce postinfarction remodeling ideea to use QTd to evaluate myocardial repolarisation
effects.’ heterogeneity, was reactualised in 1990 by Campbell.®
QT dispersion  (QTd) calculation using 12 Cardiologists considered the method because it
lead ECG represents a quantitative noninvasive was very simple and medical literatutre was invaded
by articles about QTd in cardiac and extracardiac
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QTd > 80 ms indicates loss of synchronisation of
repolarisation favouring arrhythmogenic reentrant
mechanisms.

The aim of this study was to evaluate the
significance of QTd changes due to ACEI in chronic
myocardial infarction patients.

MATERIAL AND METHODS

Thirty-two chronic myocardial infarction patients,
ambulatory or from the ASCAR Clinic were included
in the study. (Table 1) 16 of the 32 patients were given
ACEI therapy: Captopril, Enalapril (enalapril maleate)
or Monopril (fosinopril). 12 lead ECG was performed
using a Siemens-Megacart electrocardiograph, at
a paper speed of 25 mm/s. Chronic myocardial
infarction was diagnosed considering the criteria of
the Joint European Society of Cardiology and of the
American College of Cardiology Committee for the
Redefinition of Myocardial Infarction (any QR wave
in leads V| through V., = 30 ms, abnormal Q wave
in lead I, I, aVL, aVF or V, through V in any two
contiguous leads and at least 1 mm in depth).® The
most important exclusion criteria were: bundle branch
block, atrial flutter or fibrilation in the moment of the
ECG recording and hydroelectrolytic imbalances.

Table 1. Clinical characteristics of the chronic M patients.

Characteristics The ACEI patient Patients who didn't
group receive AGEI

Age (years) 6517 63+14

Women 12% 15%

Cardiovascular Hypertension 25% Hypertension 15%

risk factors Diabetes mellitus 19% Diabetes mellitus 10%
Obesity 24% Obesity 11%
Smokers 60% Smokers 56%
Cardiovascular family Cardiovascular family
history 27% history 15%

Arrhythmias Atrial fibrilatrion 12% Sinus tachycardia 24%
Past atrial flutter 6% Premature atrial
Premature ventricular contractions 12%
contractions 6%

Therapy Class Il antiarrhythmic Class Il antiarrhythmic
drugs 31% drugs 11%
Nitrates 96% Nitrates 100%
Diuretics 95% Diuretics 92%

Beta-blockers 63%
Calcium-blockers 12%
Perc. angioplasty 12%

Beta-blockers 70%
Calcium-blockers 24%
Digitalis 8%

The ECGs were examined by two independent
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observers, who weren’t informed about the clinical
data, and the following parameters were calculated
and determined: QTd (the difference between the
maximal and minimal value of the QT interval in the
12 leads ), QTdc (heart rate corrected QTd), mean
QT duration (QTm), JTd (the difference between
maximal and minimal JT interval), JTdc (heart rate
corrected JT dispersion), mean J T interval duration in
the 12 leads (JTm), the maximal JT interval duration
(JTc,,), the minimal JT interval duration (JTc_ ),
QRSdc (heart rate corrected QRS dispersion, which
is the difference between QRS and QRS_ ), the
maximal values for the heart rate corrected QRS
complex (QRSc_ ), and the minimal values of the
heart rate corrected QRS complex (QRSc

The QT interval was measured from the beginning
of the QRS complex through the end of the T wave
and the JT interval from the J point through the end of
the T wave. All dispersions were calculated considering

mine

at least 8 leads for each patient, eliminating the leads
in which the end of the T wave could not be exactly
determined, or in which there was a low amplitude or
isoelectric T wave.

In each lead two QT intervals were measured and
the arithmetic mean between the two was calculated.
The values obtained for QTd were heart rate corrected,
using the Bazett formula (QTc = QT/VRR), and
QTdc resulted. QTm and JTm were calculated for
each patient as the arithmetic mean of the QT and |JT
interval values in each lead.

RESULTS

The values obtained for the dispersion parameters
are presented in Table 2.

Table 2. The values obtained for the QT, JT and QRS interval variables.

Variable Values obtained in the Values obtained in the
ACGEI group (in ms) group without ACEI (in ms)

QTd 94+46 170+100

QTdc 24+15 34+24

QTm 405+80 441459

QTcmax 10425 123422

QTemin 7716 97+21

JTde 1248 25+13

JTm 300+34 302459

JTemax 77416 84114

JTemin 51+11 58+10

QRScmax 5524 50+30

QRScmin 214 17410

QRSdc 17412 34+24




Significant differences were obtained when
comparing QTcmax in the ACEI patients and the
chronic myocardial infarction patients who didn’t
benefit of ACEI therapy (p=0.017). (Table 3)
Significant differences were obtained for JTc_ , JTdc,
QTdc and QTd as well.

Table 3. Differences of dispersions and intervals between the ACEI group
and the chronic myocardial infarction patients who didn't receive ACEI
therapy.

Compared parameters p value Significance

QTd 0.048 Statistic significant differences (s)
QTde 0.045 S

QTm 0.63 Unsignificant differences (ns)
QTemax 0.017 S

QTemin 0.128 ns

JTcmax 0.00053 S

JTemin 0.088 ns

JTde 0.013 S

JTm 0.59 ns

QRScmax 0.264 ns

QRScmin 0.109 ns

QRSdc 0.663 ns

ACEI therapy leads to significant differences for
echocardiographic determined ejection fraction (EF),
end-systolic volume (ESV) and end-diastolic volume

(EDV). (Table 4)

Table 4. The values obtained for left ventricular EF, ESV and EDV in chronic
myocardial infarction patients who benefited of ACEI therapy.

Echocardiographic Values Values Values
parameter in ACEI obtained in obtained
patients patients for p with

who didn't the t Student
receive ACEl  test
therapy

EF of the LV 5614 48+19 0.017

EDV 52+10 9127 0.0082

ESV 35+18 57+18 0.0084

DISCUSSIONS

The values obtained for the analysed dispersions
and intervals were lower in ACEI patients, compared
to those who didn’t receive ACEI therapy. Several
medical articles mention decrease of QTd after ACEIL
therapy."*’

Kassotis compared QTd in 105 MI patients, which

had never been treated with an ACEI and 51 patients,

which were started on enalapril within 24 hours of
presentation.! There was no significant difference
in the baseline QTd, heart rate, QTc_ , and QTc__
between the two groups. On days 3-4 the QTd in the
treatment group was 39.2 * 19.4 ms, as opposed to
84.4 + 31.2 ms in the control group. This reduction
in QTd was accounted for by a significant difference
in the QTcmax. The QTd shortened in both groups
on days 6-7 with a QTd of 30 * 17.5 ms in the
treatment group and a QTd of 54.1 * 26.3 ms in the
control group. There was a significant difference in EF
between the two groups with the ACEI treated group
exhibiting a lower EF. The beneficial effects of ACEI
occur eatly following administration of the drug. The
reduction in sudden cardiac death conferred by ACEI
therapy may be attributed to its effect of reducing
the degree of ventricular dispersion of repolarization
following a myocardial infarction.

Ranade showed that the normalized QTd after
2 months of ACE therapy decreased from 16 * 4
to 12 £ 3 ms, a 25% reduction in dispersions. QTd
also decreased from 61 £ 14 to 47 + 12 ms and QTc
dispersions decreased from 71 + 18 to 52 £ 14 ms.”
After 2 months of ACE inhibitor therapy, heart
rate slowed significantly and there was a negative
correlation between ejection fraction and QTd. The
study also found no correlation between ACE level,
percent converting enzyme inhibition, and QTd. The
effects of ACE therapy appear eatly on in terms of
repolarization changes. The decrease in QTd may
explain the reduced sudden death mortality in patients
with heart failure who are treated with ACE inhibitor
therapy.

Sredniawa described also the beneficial effect of
angiotensin-converting enzyme inhibitors and beta-
adrenolytic therapy on QT dispetsion.'

Early treatment with captopril during acute
myocardial infarction for 4 weeks can significanly
reduce long-term total mortality."' The results showed
a lower 4 week mortality in the captopril group.
Captopril in early acute myocardial infarction is safe
and beneficial. This results suggest a protective effect
of early treatment with captopril on left ventricular
remodeling. This study also demonstrates that mortality
decreased significantly in the anterior infarct group.

The maximum effect may be seen after four years
with trandolapril, and it is maintained for up to 10-
12 years. The mechanism is probably prevention of
remodeling and stabilizing heart disease.'”

However, each patient benefited of other drugs
besides ACEI, which is the most important limit of
this study. Beta-blockers are known to decrease QTd
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and QTdc, as a possible antiarrhythmic mechanism
of this drugs.” The procent of patients treated with
beta-blockers was higher in the group who didn’t
receive ACEI This is the reason why we consider
that beta-blockers didn’t influence significantly the
results of the study.

Sotalol and amiodarone have controversial
effects in coronary patients: some authors found
a decrease of QTd, others consider that QTd is
not modified."*"® Amiodarone is also known for
its repolarisation prolonging effect, blocking the
potassium, sodium and calcium channels.! Some
authors consider that QTd could be used as a method
to asses the effectiveness of class IIl antiarrhythmic
drugs."”

Digoxin  therapy increases  repolarisation
dispersion, and this could have contributed to the
increase of QTd in the group who didn’t receive
ACETIs. Nitrates, calcium-blockers and diuretics do
not influence QTd. Hypokalemia, hypocalcemia or
hypomagnezemia may increase QTd, and this is the
reason why patients with hydroelectrolytic imbalances
were excluded from the study.'**

QTdc is significantly higher in hypertensive
patients compared to healthy controls, but the procent
of patient with hypertension is higher in the ACEI
group, so it could not explain the differences.®® The
same situation is found in type 2 diabetes mellitus and

obesity, which are also known to increase QTd.***

CONCLUSIONS

ACEI
infarction patients, impairs ventricular repolarisation,

therapy, administrated in myocardial

demonstrated by the significant lower values for
QTcmax, JTemax, JTde, QTdc and QTd, compared to
the values obtained for the same parameters in patients
who didn’t receive ACEI therapy, reducing arrhythmia
and sudden cardiac death risk. The decrease of QTd
and JTdc can be explained by the significant decrease
of maximal values of those intervals. The decrease
of the ventricular repolarisation dispersion is due the
protective effect of ACEI therapy on postinfarction
left ventricular remodeling;
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