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ABSTRACT

Background: Preeclampsia in pregnancy is a frequently encountered entity. Recent evidence suggests that
preeclampsia can be considered as a screening test for future cardiovascular problems and abnormalities in pregnancy
may help in counselling patients regarding future risk of cardiovascular problems. Electrocardiography (ECG) is a
simple tool for detecting cardiovascular problems. While physiological changes in the ECG in pregnancy have been
documented, the pattern of ECG in hypertensive disorders of pregnancy is not adequately studied in India. This
formed the basis of the study.

Methods: 140 patients who have been diagnosed as gestational hypertension and pre-eclampsia during the pregnancy
were studied in the antenatal period. An ECG (non-portable, standard, 12 lead) available in the hospital was done, and
the ECG was reported by the physician on-call.

Results: The average age distribution of the patients was 28.26 years. Majority of the patients in the study were
primigravidae. 35% of the patients were more than 37 weeks of gestation. 20 patients showed electrocardiographic
abnormalities. The most common abnormality was sinus tachycardia and left axis deviation.

Conclusions: ECG abnormalities are seen in 14.2% of preeclamptic women. ECG abnormalities in preeclamptic
women studied had no relation to the maternal age, gestational age; parity and use of antihypertensives.
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INTRODUCTION

The leading cause of mortality among women continues
to be cardiovascular disease among women which
include ischemic heart disease, stroke and related issues.
Preeclampsia in pregnancy is a frequently encountered
entity.! Recent evidence suggests that preeclampsia can
be considered as a screening test for future cardiovascular
problems and abnormalities in pregnancy may help in
counselling  patients  regarding future risk  of
cardiovascular problems. Electrocardiography (ECG) is a
simple tool for detecting cardiovascular problems. While
physiological changes in the ECG in pregnancy have
been documented, the pattern of ECG in hypertensive

disorders of pregnancy is not adequately studied in India.
This formed the basis of the study.

METHODS

The study was done on patients admitted to the
department of obstetrics and gynecology in a public
hospital based in urban India. It was performed after
institutional ethics committee clearance. Patients who
have been diagnosed as gestational hypertension and pre-
eclampsia during the pregnancy were studied in the
antenatal period. Routine management of
antenatal/medical problems and labor/delivery was
continued by the treating obstetrician unit under which
she was admitted. Exclusion criteria were assessed.
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Those with known hypertension prior to pregnancy, a
diagnosed heart disease, systemic illnesses, and those
requiring ICU admission due to any reason were
excluded from the study. Consent was obtained and
relevant data including age, parity index, previous
obstetric history, medical high risks was noted.

An ECG (non-portable, standard, 12 lead) available in the
hospital was done. For performance of ECG, the patient
was accompanied on a wheel chair. The ECG so obtained
was reported by the physician on-call. If any abnormality
was reported, and if any specific advice was given, it was
followed. The report (normality or abnormality, if any)
was noted. If ECG changes were present, advice of a
cardiologist was sought and any further management was
done. Those who had ECG changes were counselled
regarding future risk of cardiovascular problems, based
on available medical literature.

Statistical analysis

The distribution of the basic parameters of the patients
were calculated as simple percentages and represented
graphically as tables, pie charts or bar diagrams. The
various parameters of the patients studied (maternal age,
gestational age, parity, use of antihypertensive) were
tabulated against presence or absence of ECG changes
into two by two columns. Fischer’s exact test was applied
and p-value was calculated to look for statistical
significance.

RESULTS

The baseline characteristics of the patients who were
included are shown below. The average age distribution
of the patients was 28.26 years. As shown in Table 1,
majority of the patients in the study were primigravidae.

Table 1: The distribution of patients based on parity

index.
Primigravidae 72 51.4
G2 25 17.8
G3 24 17.1
G4 and above 19 13.5

As shown in Figure 1, 35% of the patients were more
than 37 weeks of gestation. Approximately 34% belonged
to the more than 32weeks below 37 weeks group.

As shown in Table 2, majority of the patients were on a
single antihypertensive agent at the time of study. 73
patients were on labetalol, 5 were on nifedipine and 33
were on multiple antihypertensives. 29 patients were on
no antihypertensives. As shown in Figure 2, most of the
patients who were studied had been taking
antihypertensives for duration of less than 1 week.
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Table 2: The distribution of patients based on the
number of anti-hypertensives each patient was on.

0 (No antihypertensive) 29 20.71
Labetalol 73 52.14
Nifedipine 5 3.57

More than one

antihypertensive 33 23.57

21-28wks

Figure 1: The distribution of patients based on their
gestational age at which they were included in the
study.

ECG abnormalities

These forms the main result of the study. 20 patients
showed electrocardiographic abnormalities. The most
common abnormality was sinus tachycardia and left axis
deviation. The other ECG changes were T wave
inversion, left ventricular hypertrophy, low voltage
complexes, ST wave inversion and T wave flattening.
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Figure 2: The distribution of duration of
antihypertensive therapy.

As shown in Table 3, 13.6% of patients aged less than 30
years and 15.5% aged more than 30 years showed ECG
changes. There appears to be no significant impact of age
on the presence of ECG abnormalities. As shown in table
4, a slightly higher percentage (19.5%) of multigravidas
had ECG changes when compared to primigravidae.
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However, this difference was not significant. As seen in
table 4, while around 15% of patients above 28 weeks of
gestation had ECG changes, only 2 patients had ECG
changes below 28 weeks of gestation. There was no
statistical difference in the rates of ECG changes among
the gestational age groups. ECG changes were present in
17.2% of patients who were on no antihypertensive

therapy. While 15% of those on labetalol and 20% of
those who were on nifedipine showed ECG changes, 9%
of those who were on multiple antihypertensives showed
ECG changes. There was no statistically discernible
difference between the rates of ECG changes between
those who were on antihypertensives and those without.

Table 3: The distribution of ECG changes tabulated against maternal age, parity status, gestational age and
antihypertensive usage.

Age

<30 13 (13.6%) 82 (86.4%) 95

>30 7 (15.5%) 38 (84.5%) 45 0.7987
Parity status

Primi 9 (12.5%) 63 (87.5%) 72

Multi 11 (19.1%) 55 (80.9%) 68 0.6293
Gestational age

<28wks 2 (9.50%) 19 (90.5%) 21

>28wks 18 (15.10%) 101 (84.9%) 119 0.7379
Antihypertensive usage

None 5 (17.2%) 24 (82.8%) 29

Labetalol 11 (15.06%) 62 (84.94%) 73 0.769
Nifedipine 1 (20%) 4 (80%) 5 1.0
Multiple 3 (9.09%) 30 (90.91%) 33 0.456

All the patients who had ECG abnormalities were
evaluated by a cardiologist. 3 patients were advised a 2D
echocardiography, and there were no major abnormalities
detected. All patients with ECG abnormalities were
informed about the possible need for screening for future
cardiovascular risk.

DISCUSSION

As per the National eclampsia registry, it is estimated that
almost 72000 women die of preeclampsia and eclampsia
related problems. While the incidence in India is
approximately 10%, the global estimates are similar.® It is
also well known that cardiovascular disease accounts for
approximately 40% of all the mortalities in the world.?
Recent evidence shows that these two conditions may
form a continuum.

Long term effects of preelampsia

Middle aged women in UK were investigated for
cardiovascular disease risk with respect to history of
hypertension in pregnancy by Canoy et al. It was
determined that 26 % of women diagnosed with
cardiovascular disease had a history of hypertension in
pregnancy. Of these around 27% had been treated for the
same at that time.® Garovic et al studied the association
between hypertension in pregnancy and future
cardiovascular disease in around 4500 patients. It was
found that women with a history of hypertension in
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pregnancy were at higher risks for a subsequent diagnosis
of hypertension, CHD, and stroke.* McDonald et al
assessed various cardiovascular factors and parameters of
severity and contrasted these among women with a past
history of preeclampsia and those without. They
concluded that those with remote history of preeclampsia
had a higher incidence of chronic hypertension and
cardiovascular disease risk.> A meta-analysis by Bellamy
has also suggested a three-fold rise in future chronic
hypertension and almost a doubling in the risk of
thromboembolism, stroke and ischemic heart disease
among those with history of preeclampsia.? In the
preeclampsia risk evaluation study by Drost et al it was
determined that electrocardiographic parameters can be
used as a proxy indicator for screening for cardiovascular
disease in young women after eclampsia, especially when
they continue to be hypertensive.” Since it has now
become clear that the occurrence of preeclampsia doubles
the risk for subsequent cardiac events, institutions like the
American Heart Association have suggested that
occurrence of preeclampsia be used as a risk stratifying
tool for future cardiovascular risks in women.2 However,
little data on the future cardiovascular risks of
preeclampsia exist in India.!

Why ECG in preeclampsia
Murphy et al conducted a study to determine the effect of

preeclampsia on ECG parameters. They concluded that
while examining the relation between preeclampsia and
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cardiovascular disease, identification of ECG changes
provide an easy, unique and early opportunity for
identification and screening for cardiovascular issues,
much before other factors become obvious.® Angeli et al
studied 221 nulliparous healthy women with singleton
pregnancies. They tested various clinical and
demographic  variables as predictors of future
preeclampsia and attempted to delineate the role of ECG.
They concluded that simple visual inspection of
conventional ECG adds in as a rapid and effective risk
screening for hypertensive disorders.® In a study by
Melchiorre et al, the significance of asymptomatic left
ventricular impairment with acute preeclampsia was
studied. A 40% increased risk of hypertension and 56%
risk of left ventricular dysfunction was found among
patients with preeclampsia, as determined by ECG
changes at postpartum period, at 1 year and 2 years
postpartum.** Hence, from the above, the possible utility
of conventional ECG in preeclampsia is clear.

The Indian context

ECG is a simple, cost-effective and widely available
investigation. The Indian obstetrician is well aware that a
majority of patients have their first contact with a medical
practitioner during pregnhancy, and may not have one till
some other specific medical disorder arises. While a lot
of emphasis is being given on the early identification,
optimum management, reduction of morbidity and
prevention of mortality related to preeclampsia
leclampsia, very little emphasis is being given to the
long-term sequel of this condition. A PubMed search
with keywords “preeclampsia electrocardiography India”
yielded no results.

ECG abnormalities in preeclamptics

our findings and other findings in an otherwise healthy
(non-pregnant) young population, the rates of ECG
changes are reported to be around 5%.'? Population
studies have shown wide ranges in the rates of ECG
abnormalities among otherwise healthy women, mainly
owing age related changes.®® Present study found ECG
changes in 20 patients. In other words, the rate of ECG
changes among pregnancies with preeclampsia was
14.2%.

Very few studies of ECGs in relation to pregnancy have
been conducted in India. Sunita et al and Revathi et al
have documented the patterns of ECG changes in
otherwise normal pregnancies, and had found that ECG
changes were more common among pregnant women
than in non-pregnant women. They had also
recommended that these ECG changes need to be
investigated in further detail in relation to systemic
problems,1415

We found 7 patients (5%) with sinus tachycardia. The
study by Parthasarathy et al, also found a 5% rate of sinus
tachycardia. However, that study was among healthy
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pregnant women.'® We found 4.2% of patients with left
axis deviation. Though left axis deviation is frequently
dismissed as a physiological change in pregnancy,
Hoogsteder et al have shown that 3 % of patients
continue to have ECG abnormalities late after postpartum
period also. Those with ECG changes had a higher
recurrence of preeclampsia in subsequent pregnancy.l’
We found one patient with features of left ventricular
hypertrophy. In a comparative study done by Zanganeh et
al, ECG was used as a screening tool for left ventricular
hypertrophy among pregnant women. It was confirmed
that left wventricular hypertrophy was higher among
hypertensive pregnant women and ECG was an effective
screening tool for the same.® We found ST segment
abnormalities in 5 patients (of which 3 were T wave
inversion, one with ST segment inversion and one with t
wave flattening). Parthasarathy et al found ST changes in
4 patients.'® Revathi et al have also observed very few T
wave inversions in their study.® Though it did not reach
statistical significance, we found higher rate of ECG
changes among those in third trimester (15%) compared
to those in second trimester (9%). Melchiorre noticed a
higher rate in preterm preeclamptic women, and also
stated that among those with persistent left ventricular
dysfunction, the risk of developing hypertension within 2
years was significantly more.!

We found higher rate of ECG changes in those belonging
to higher age group, higher birth order and those on
antihypertensives. However, the difference in the rates
did not achieve statistical significance. Zhao et al
attempted to use ECG changes as a predictor for
pregnhancy outcomes in older pregnant women. In their
study, it was determined that women more than 35 years
with ECG changes had a much higher rate of fetal loss,
prematurity and low birth weight.*®

Rafaelli et al analyzed ECGs in hypertensive pregnant
women and found that significant changes in QT, QTc
and QTd interval along with changes in ventricular
repolarization were observed among hypertensive
women.® Inci et al also studied ECG among
preeclamptics and demonstrated that the duration of atrial
electromechanical delay and P wave dispersion (Pd) was
more prolonged in hypertensive pregnant women.? Such
specific parameters such as QTc and Pd, though not part
of our study, definitely need to be looked into in future
studies.

ECG abnormalities among preeclamptics and future
cardiovascular risk

Kirbas et also found that changes in P wave duration and
dispersions were higher in preeclamptic women,
supporting the hypothesis about future cardiovascular
morbidity.?? Hoogsteder et al studied ECG changes
among hypertensive pregnant women and followed up
the presence or severity of preeclampsia in the next
pregnancy. They found that those who developed
preeclampsia earlier in the index pregnancy or those who
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had recurrent preeclampsia in the subsequent pregnancy;
had higher rate of ECG findings compared to those who
had later onset of preeclampsia in the index pregnancy or
those who had uneventful subsequent pregnancy.'®

CONCLUSION

To conclude, ECG abnormalities are seen in 14.2% of
preeclamptic women. ECG abnormalities in preeclamptic
women studied had no relation to the maternal age,
gestational age; parity and use of antihypertensives.

With not just the immediate pregnancy outcome in mind,
but the future cardiovascular (and hence overall) health of
the lady in mind, performance of an ECG in pregnancy
with preeclampsia may be a first step, and may improve
the holistic nature of approach of obstetricians towards
patients. Measurement of abnormalities including specific
parameters in the ECG; follow up of patients to
determine whether ECG abnormalities persist long after
completion of pregnancies appear to be promising areas
for future studies. Before recommending that every
preeclamptic patient undergo an ECG, further studies and
deliberation is required.
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