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ABSTRACT

Aim: To evaluate cardiac arrhythmias with surface 12 lead electrocardiography (ECG) parameters during pregnancy in
women with mild heart failure.

Material and Methods: This cross-sectional study was approved by the local ethics committee of bicard clinic and our
hospital 53 consecutive patients were accepted. All patients were admitted to hospital for cesarean section. Patients
were grouped to heart failure (group 1) and control (group 2) (healthy group). A 12 lead ECG and N-terminal pro B-type
natriuretic peptide (NT-pro BNP) plasma levels was recorded for every woman at 48 hour before cesarean section. They
were evaluated P wave, qt, qtc and Twave peak to end, preoperative NT-pro BNP and compared statistically.

Results: There were statistically significant differences in the Tp-e interval and Tp-e/QTc ratio between the two groups, the
maximum QTc, minimum QTc, and QTc dispersion values, P wave dispersion were significantly higher in group-1 compared
to the group-2. In addition, preoperative NT-pro BNP plasma levels was greater in the group 1 pregnant women. And there
was a positive correlation between ECG parameters and NT-pro BNP plasma levels in group 1.

Conclusion: In conclusion, repolarization parameters were increased in patients with heart failure with elevated NT-pro
BNP. Pregnancy and heart failure has known risk for pregnant women. But there is no clear cut atrial and ventricular
arrhythmias risk scoring parameters for these kind patients. We found that ECG parameters which had significantly
different in pregnant women with heart failure than control group and these changes correlated with NT-pro BNP levels.
This is pathological; arrhythmia risk scorings should be established to reduce mortality and morbidity in heart failure
patients with elevated BNP levels.
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Oz
Amag: Hafif kalp yetmezligi olan kadinlarda gebelik sirasinda 12 elektrokardiyografi (EKG) parametresi ile kardiyak aritmi
degerlendirmek.

Gereg ve Yontemler: Bu kesitsel calisma, bicard klinigi yerel etik kurul tarafindan onaylandi ve hastanemizdeki ardisik 53
hasta kabul edildi. Tium hastalar sezaryen icin hastaneye basvurdu. Hastalar kalp yetmezligi (grup 1) ve kontrol (grup 2)
(saglikli grup) olarak gruplandirildi. 12 kanalli EKG ve N-terminal pro B tipi natritiretik peptid (NT-pro BNP) plazma seviyeleri
her kadin icin sezaryenden dnce 48 saatte kaydedildi. P dalgasi, qt, qtc ve Twave zirve sonu, preoperatif NT-pro BNP olarak
degerlendirildi ve istatistiksel olarak karsilagtirnldi.

Bulgular: iki grup arasinda Tp-e intervali ve Tp-e / QTc oranlarinda istatistiksel olarak anlamli farkhliklar, maksimum QTc,
minimum QTc ve QTc dispersiyon degerleri, P dalgasi dispersiyonu grup-1'de grup-2 ye gére anlaml olarak yiiksek bulundu..
Ek olarak, grup 1 gebelerde preoperatif NT-pro BNP plazma seviyeleri daha fazlaydi. Ve grup 1'de EKG parametreleri ve NT-
pro BNP plazma seviyeleri arasinda pozitif bir korelasyon vardi.

Sonug: Sonug olarak, artmis NT-pro BNP ile kalp yetmezligi olan hastalarda repolarizasyon parametreleri artmistir. Hamilelik
ve kalp yetmezligi, hamile kadinlar icin bilinen risktir. Ancak bu tlr hastalar icin acik atriyal ve ventrikiler aritmiler risk
skorlama parametreleri yoktur. Kalp yetmezligi olan gebelerde kontrol grubuna gore anlaml derecede farkli olan EKG
parametrelerinin, NT-pro BNP diizeyleri ile korele oldugunu bulduk. Bu patolojik; artmis BNP diizeyi olan kalp yetmezligi
hastalarinda mortalite ve morbiditeyi azaltmak icin aritmi riski skorlamalari olusturulmalidir.

Anahtar kelimeler: Kardiyak aritmiler; repolarizasyon parametreleri; gebelik; kalp yetmezligi; elektrokardiyografi; NT-pro BNP

Introduction

During gestations there are a number of adaptive
hemodynamic changes, including increases in plasma volume,
heart rate and cardiac output, slightly impaired endothelial
dysfunction. Also, in heart failure patients, B-type natriuretic
peptide (BNP) increases in response to these types of volume
loading conditions and predicts the risk of adverse outcomes

in a variety of cardiac conditions [1-6]

Although clinical, biochemical and echocardiographic predictors
of adverse cardiac events during pregnancy in heart failure
patients have been identified[7,8] risk stratification isincomplete,
and current risk stratification does not include evaluation of the
adequacy of maternal cardiac adaptation during pregnancy.
Furthermore, because the signs and symptoms of pregnancy can
mimic those of cardiac decompensation, clinical recognition of
heart disease is more difficult during pregnancy and, therefore,
there might be a role for additional markers such as Tp—e interval
and Tp-e/QTc, the P dispersion.

In a study investigating during pregnancy up until one year
postpartum, 22.2% of maternal deaths were found to be
from cardiovascular disease and women with cardiovascular

mortality were likely older and die during postpartum. The

most frequent etiology was cardiomyopathy, while the
arrhythmic deaths were the third most common cause [6]

Although heart failure is well-known to account for anincrease
in mortality and morbidity during pregnancy, in obstetric
problems and for a higher risk of miscarriage, stillbirth, and
infant death, no study has evaluated the risk of arrhythmia,
which is a major cause of cardiovascular disease in maternal
death. Our study aimed to determine the risk of arrhythmia
by calculating the electrocardiographic P-wave duration,
QT interval, T peak-to-end interval, and the Tp-e/QT ratio in
pregnant women with heart failure and elevated BT-pro BNP.

Material and Methods

This cross-sectional study was approved by the local ethics
committee of bicard clinic. All consecutive heart failure
patients and patients with normal heart functions (as a control
group) in the last trimester according to last menstrual period
and ultrasonographic measurements with asymptomatic
nulliparous pregnant women who were admitted to the
Department of Obstetrics and Gynecology of bicard clinic
were considered eligible for the study. In total, 53 pregnant
women, of whom 28 were of heart failure with elevated BNP
levels(diagnosed as a mild heart failure with echocardiography
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and clinic findings beforehand) (group 1) and 25 were normal
heart functions and normal N-terminal pro B-type natriuretic
peptide (NT-pro BNP) levels (group 2), were included.

Those with multiple pregnancies, hypertension, diabetes

mellitus, gestational diabetes, pre-eclampsia, eclampsia,

previous history of pregnancy-induced hypertension,

family history, any immunologic-rheumatologic disease,
abnormal renal, hepatic, or thyroid function tests, atrial
fibrillation, complete or incomplete bundle branch block, ST-T
abnormalities, the use of any drugs that could affect Tp-e or QT
interval, U waves or negative T waves on electrocardiography

(ECG), and electrolyte imbalances were excluded from the study.

A 12-lead ECG (AT-102, Schiller AG, Baar, Switzerland) was
recorded for each woman only once at a point in 48 hour
before labor at rest while in the supine position. Recordings
were acquired at a paper speed of 50 mm/s, with 1 mV/cm
standardization. We improved our accuracy using calipers and
magnifying lenses. The onset of the P wave was defined as the
first atrial deflection from the isoelectric line, and the offset was
the return of the atrial signal to the baseline. The maximum and
minimum P wave duration were measured and their differences
were defined as the P dispersion. The QT interval was measured
from the beginning of the QRS complex to the end of the T
wave and corrected for the heart rate using the Bazett formula:

cQT=QT+(R-R interval)

The Tp-e interval was defined as the interval between the peak
and end of the T wave, measurements of the Tp-e interval
were performed from precordial leads, and the Tp-e/QTc ratio
was calculated from these measurements.

Statistical Analysis

Statistical analysis was performed using SPSS 21 (SPSS Inc.,
Chicago, lllinois). In the interim statistical analysis of the study,
the sample size was calculated according to the QTc interval
and a sample size of 132 (66 per group) patients would be
required with 80% power and the conventional 2-sided type
1 error of 5%. Data were tested for normality of distribution
using the Kolmogorov-Smirnov test. Continuous variables
were presented as means followed by the standard deviation
and categorical variables as frequencies and percentages.
Continuous variables between the two groups were
compared using Student’s t test for normally distributed data
and the Mann-Whitney U test for data that was not normally

333

distributed. Categorical parameters were evaluated by chi-
squared (x2) test. Pearson rank tests were used to indicate the
correlation of maternal age with QTc duration, Tp-e interval,
and Tp-e/QTc ratio. Multivariate linear regression analysis was
performed to determine the predictors of QTc dispersion. A
two-tailed P < 0.05 was considered significant

Results

The obstetric and demographic characteristics of the groups
were as presented in Table-l. And study population Laboratory
tests results were summarized in Table-ll. There were no
statistically significant discrepancies except NT-pro BNP and
echocardiographic left ventricular ejection fraction (LVEF). There
were statistically significant differences in the Tp-e interval and
T-e/QTc ratio and P wave dispersion between the groups, the
maximum QTc, minimum QTc, and QTc dispersion values were
significantly higher in group-1 compared to the group 2 (Table
lIl). In addition, the pro-NT BNP plasma levels were greater in
group 1. Also LVEF were low in group 1 as expected. In bivariate
correlation analysis, the dispersion of QTc and P, Tp—e interval,

Tp-e/QTc ratio, the maximum QTc, minimum QTc, was positively
correlated with NT-Pro BNP levels (Table V).




Discussion

The main findings of our study are that atrial and ventricular
repolarization parameters were significantly higher in
pregnant women with heart failure and elevated NT-pro BNP
levels. In addition, we determined the parameters of atrial and
ventricular repolarization were increased with increasing NT-
pro BNP levels.

In a study evaluating the risk of cardiac arrhythmia in a
preeclampsia (PE) group, the maximum QT, QTc dispersion,
Tp-e interval, and Tp-e/QTc ratio values were found to be
significantly higher in the PE group than in the healthy
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pregnant group [9]. Another study examining the changes in
atrial and ventricular repolarization markers during pregnancy
found that P dispersion, maximum QTc interval, Tp-e interval
and Tp-e/QT ratio were increased in late pregnancy, but still
remained within the normal range [10]. Recently, Braschi et al.
demonstrated the increase in ventricular repolarization markers
with increased age [11]. In our study, maximum QTc, minimum
QTc, and QTc dispersion values were found to have increased in
advanced age pregnancies. In addition, only the maternal age
was determined as a predictor of the QT dispersion.

The electrocardiogram is a common, simple medical tool used
for predicting arrhythmogenic risk in clinical practice. The
QT interval and its correction by heart rate (QTc), QT interval
dispersion, and recently published markers such as the Tp-e
interval and Tp-e/QTc ratio have been proposed as markers
for predicting the development of malign cardiac arrhythmia
and recommended as alternatives for the risk stratification of
sudden cardiac death in women with several medical conditions
[12-14]. But there is a lack of evidence about pregnant women
with heart failure. Furthermore, the NT-pro BNP levels and its
relationship with ECG parameters in pregnant women with
heart failure have not been studied. We were evaluated the
study group according to both ECG parameters and NT-pro
BNP levels. And we found positive relation with ECG parameters
and NT-pro BNP levels. It supports our hypothesis and can
reveal that these kinds of ECG parameters must be took into
consideration during estimation of all pregnant women with
any kind of structural heart disease.

The clinician is often consulted to examine a pregnant woman
forthe presence of cardiovasculardisease. Electrocardiography
can detect the physiological adaptations in the maternal
cardiovascular system, but the results should be interpreted
with caution as they mislead to the diagnosis of heart disease
[15]. We try to demonstrate the risk of arrhythmia in pregnant
women with heart failure with new repolarization parameters
in our study. We found that (QTc), QT interval dispersion, P
wave dispersion, Tp—e interval and T-e/QTc ratio can be used all
together in pregnant women with heart failure. Also findings
of our study correlated with some preeclampsia studies
which demonstrated preeclampsia triggers an alteration of
atrial depolarization and ventricular repolarization, which are
evidenced by the prolongation of ECG parameters such as
P wave dispersion and QTc dispersion. ECG is a noninvasive,
easy to use, and easily available diagnostic tool, which can
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be used in the assessment of atrial and ventricular electrical
activity in pregnant women with preeclampsia [16]. But there
is no studies that shows ventricular arrhythmic risk with (QTc),
QT interval dispersion, P wave dispersion with all together
other repolarization parameters such as Tp-e interval and
T-e/QTc ratio in pregnant women with heart failure. Also
there were some isolated results about P wave dispersion
which demonstrated .that shortening of the minimum
P-wave duration leads to increased P-wave dispersion during
pregnancy [17]. Moreover in one study showed us even if living
at moderately high altitude in term pregnant women could
change QT interval [18]. We evaluated all these parameters
and biochemical parameters in specific group.

Our study showed that, ECG repolarization parameters as a
arrhythmia risk markers were found high in pregnant women with
heart failure and positively correlated with NT-pro BNP levels.

Conclusion

In conclusion, although study population was small, the
repolarization parameters were increased in pregnant women
with heart failure and elevated NT-pro BNP. To obtain these
repolarization parameters are easy and usage of these parameters
as a cardiac arrhythmic risk factor are logical. But the validity of
the usage of these ECG parameters in pregnant women with
cardiac disorders (Herat failure etc.) should be explained in
further studies .arrhythmia risk scorings should be established
to reduce mortality and morbidity in cardiac disorders especially
heart failure with last trimester pregnant women.
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