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INTRODUCTION 

Cardiac disease continues to have an overwhelmingly 

high proportion of contribution to the burden of maternal 

mortalities.1 The spectrum of cardiac diseases including 

rheumatic valvular, congenital heart disease, 

cardiomyopathies and ischemic heart disease can affect 

pregnant women.  Patients with heart disease per se have 

poor obstetric outcomes.2 Ng et al studied a large cohort 

of pregnancies and in their study, the diagnosis of heart 

failure was around 126 cases in 100000 pregnancies. A 

wide variety of effects of heart disease was observed such 

as higher rates of preterm birth, cesarean delivery, 

neonatal death rates, lower birth weights and lower Apgar 

scores. Overall, a seven-fold increase in risk of death was 

observed.3 In the Eastern Meditteranean region, 

rheumatic heart disease contributed to one third of all the 

total deaths reported, and there appeared to be an 
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increasing trend, though at a later age.4 Congenital heart 

disease in pregnant women has a significant impact on 

the occurrence of tachyarrhythmias, cardiac failure and 

fetal growth restrictions, as shown recently by Hayward 

et al.5  

The effect of hypertension in pregnancy is not limited to 

the time period of pregnancy only. Scantlebury et al have 

recently shown that history of pregnancy hypertension 

increases the risk of cardiac remodelling and disorders of 

rhythm in the future life of women.6  

The broad term “pregnancy-associated hypertension” 

encompasses pregnancy-related conditions including 

gestational hypertension and pre-eclampsia. It is also 

common knowledge that hypertensive disorders of 

pregnancy worsen obstetric outcomes independently. 

Duhig et al in their review, state that almost 60000 

women die every year on account of hypertensive 

disorders.7 Sutton et al in their review have stated that 

10% of all morbidity and mortality in pregnancy can be 

ascribed to hypertensive disorders.8  

Hence, it is clear that cardiac disease and pregnancy 

hypertension independently cause high amount of 

obstetric morbidity. What happens when both these 

disorders coexist? The question arises “How much do 

hypertensive disorders worsen outcomes in patients with 

heart disease”.  

This paper addresses this research question. This 

retrospective case-control study compared the outcomes 

among those with cardiac disorders without hypertension 

and those with hypertensive disorders. It was 

hypothesized that there would be worse outcomes in the 

group of patients who had co-existing hypertension.  

METHODS 

A retrospective case control study was conducted in a 

tertiary care hospital after institutional ethics committee 

permission. Case files of patients who had been managed 

and delivered in the obstetric department of the hospital 

were reviewed for a period of 18 months. There was no 

interaction of the study investigators with any patients 

and no consents were obtained.  

All pregnant patients with pre-existing cardiac disease; 

freshly diagnosed cardiac disease; cardiac disease 

detected on autopsy were included. Patients with chronic 

hypertension, pre-existing renal disorders, auto-immune 

disorders, co-existing diabetes and those who aborted or 

underwent medical termination of pregnancy prior to 20 

weeks of gestation were excluded.  

Patients with cardiac disease and hypertension were the 

“case” group, whereas cardiac disease without 

hypertension was the “control” group. The various 

parameters and outcomes among the two groups were 

tabulated.  

Details regarding age, parity status, presence of 

hypertension, severity of hypertension (if present), use of 

antihypertensive drugs, nature of cardiac lesion (valvular, 

congenital, others), gestational age at delivery (in weeks 

of gestation, and divided into term/ preterm as per 

standard definition),  appropriateness of the baby weights 

for the gestational age (appropriate for gestational age or 

not), mode of delivery (vaginal or cesarean delivery), 

presence or absence of pulmonary hypertension, whether 

labor induction was required, need for intensive care unit 

admission, perinatal outcome (survival or not), any 

history of cardiac intervention (prior to pregnancy or 

during pregnancy) and occurrence of  maternal mortality 

were all noted. All these were obtained from the obstetric 

labor ward register and the case files accessible from the 

medical records department.  

The institution handles around 150 cases of heart disease 

in a year. Since recent records in the medical records 

department were more easily obtainable, it was decided 

to study all cases of cardiac disease (satisfying inclusion 

criteria) in the recent one and half years, retrospective 

from the moment of obtaining of institutional ethics 

committee approval.  

The labor ward has a meticulously maintained register 

with documentation of patients with high risks. This 

helped in accurate identification of all patients with heart 

disease, and it is unlikely that any patients were missed 

out. 

The obstetric, medical and cardiac management of all the 

patients were similar due to following of an institutional 

protocol. The same investigator noted all the parameters 

and hence uniformity of obtaining of the data was 

ensured. Diagnostic criteria for pregnancy-associated 

hypertension, as mentioned in standard obstetric texts 

were used to include patients in the “case” group. All 

cardiac diseases were included and analyzed together. 

There was no subgroup analysis based on different 

cardiac lesion diagnosis.9  

After appropriate tabulation was made, comparative 

statistical analysis was performed with the intention of 

comparing outcomes between those in the normotensive 

group and those in the hypertensive group. This was done 

using the Fischer exact test and (two-tailed) p- value was 

calculated and tabulated.  

RESULTS 

A total of 143 patients were studied based on the above 

described criteria. There were no patients who had two 

deliveries during the study period. There were no patients 

with multiple gestations.  There were 36 patients in the 

hypertensive group, while there were 107 in the 

normotensive group. In the entire study subjects, 84% 
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belonged to the age group of 20-30 years.  As shown in 

table no 1, there is no significant relation between age 

and occurrence of hypertension in this group.  

Table 1: Age distribution among the two groups. 

Age 
Cardiac only 

(n=107) 

Cardiac + 

hypertension (n=36) 

20-25 59(55.14%) 19 (52.7%) 

26-30 32(29.91%) 11 (30.5%) 

31-35 16(14.95%) 5 (13.8%) 

>36 0(0) 1(2.7%) 

Chi squared = 0.201, dF= 2, P value = 0.9042 

Only 10% belonged to 4th gravida or beyond. As shown 

in table no 2, the occurrence of hypertension correlated 

significantly (p<0.05) with increasing gravidity. 

Table 2:  Parity distribution among the groups. 

Gravidity Cardiac only 

(n=107) 

Cardiac + 

hypertension 

(n=36) 

1 46 (42.99%) 12 (33.3%) 

2 34 (31.78%) 9 (25%) 

3 17 (15.89%) 13 (36.1%) 

4 9 (8.4%) 2 (5.5%) 

5 1 (0.93%) 0 

Chi square value 11.994, dF= 3, p value=0.0074 

Presence and severity of hypertension:  As shown in 

figure 1, While 75% were normotensive, the remaining 

were hypertensives. Among these, 17% were non-severe, 

4% were severe and eclampsia was seen in 4%.  

Table 3: Antihypertensive usage distribution. 

Antihypertensives 
N=143 

(%) 

Cardiac + 

hypertension 

(n =36) 

Cardiac 

only 

(n=107) 

None 76 (53.1) 13 63 

Labetalol 4 (2.7) 4 0 

Nifedipine 8 (5.7) 8 0 

Metoprolol 44 (30.8) 0 44 

Multiple 11 (7.7) 11 0 

Medication usage: Thirty-four patients were on no 

medications. Ninety-two patients were on furosemide 

oral or injectable during the course of their pregnancy. 

Thirty-eight patients were on intermittent injectable 

penicillin prophylaxis. Twenty-two patients were on 

digoxin. Twenty-six patients were on anticoagulation.  

As shown in Table 3, while 53% of patients were not on 

any antihypertensives, 38% were on a single 

antihypertensive medication and 7.7% were on multiple 

medications. Metoprolol, a cardio-selective beta blocker 

used for rate control in many patients with rheumatic 

heart disease, is an antihypertensive also.  

 

Table 4: Medical and obstetric outcomes compared between the two groups. 

  

Parameter 

Cardiac only 

 (n= 107) 

Cardiac + hypertension 

(n=36) 

Statistical 

significance (if 

yes, boldened) 

Gestational age 
Preterm (29.3%) 30 12 

P value 0.534 
Term (70.7%) 77 24 

Baby weight outcome 
SGA (27.1%) 27 16 

P value 0.0366 
AGA (72.9) 80 20 

Mode of delivery 
LSCS (28.6%) 29 12 

P value 0.524 
Vaginal delivery (71.4%) 78 24 

Pulmonary hypertension 
Yes (10.4%) 12 3 

P value 0.761 
No (89.6%) 95 33 

Labour Induction 

required 

Yes (10.4%) 6 9 
P value 0.0026 

No (89.6%) 101 27 

ICU admission (heart 

failure) 

Yes (51%) 47 26 
P value 0.006 

No (49%) 59 19 

Perinatal outcome 
Mortality (5.5%) 5 3 

P value 0.415 
Survival (94.5%) 102 33 

Cardiac intervention 

(ever) 

Yes (38.4%) 46 9 
P value 0.048 

No (61.6%) 58 27 

Maternal outcome 
Mortality (6.2%) 3 6 

P value 0.008 
Survival (93.8%) 104 30 
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Distribution of heart disease 

As shown in figure 2, there were 36 patients who had 

hypertension coexisting with cardiac disorders, while 107 

had only cardiac disease. Valvular heart disease formed 

the most common entity, and congenital heart disease 

was the second most common group.  Among the 

valvular heart diseases, the most common was a single 

valvular involvement, the most common of which was 

mitral stenosis. The conditions included as ‘others’ were 

aorto-arteritis, cardiomyopathies, pericardial effusion and 

others.  Cardiomyopathy was observed in 6 patients (5 

hypertensives, 1 non-hypertensive). Table 4 shows the 

various medical and obstetric outcomes and their 

comparison between the hypertensive and non-

hypertensive group.  

 

Figure 1: Distribution of hypertension among the 

patients. 

 

 

Figure 2: Distribution of cardiac lesions. 

 

DISCUSSION 

A literature search showed us lacunae in the presence of 

studies analyzing morbidity caused by hypertension 

complicating pregnancies with cardiac lesions.  Majority 

of the patients belonged to the 20-30 age group. This is 

similar to the findings of the study by Konar H et al, who 

described the collated pregnancy outcomes in heart 

disease studied from 5 different teaching hospitals in 

India. It is observed that the age group affected in 

developing countries is much younger than in the 

developed countries.10 The age distributions among the 

hypertensive and non-hypertensive groups were 

comparable. In present study 58% had rheumatic valvular 

heart disease and 20% had congenital heart disease. 

However, in the developed countries, the proportion of 

rheumatic valvular heart disease is consistently lesser.  In 

the study by Huisman et al, only 22% contributed to the 

same.10   In the study by Roos-Hesselink et al the 

prevalence of valvular heart disease was 25%.11 In the 

study by Hink et al also, congenital heart disease formed 

the largest group with 53% and rheumatic heart disease 

formed a much smaller group.12 In developing countries 

like Brazil, the profile is similar to our findings; with a 

rate of around 55% for rheumatic valvular heart disease, 

followed by congenital heart disease (19.%).13 Findings 

from a study in Thailand also show a similar profile.14  

The study by Konar H et al also, similar percentages have 

been reported. 

Incidence of hypertension in heart disease 

In present study, 25.1% were complicated by 

hypertension. In the study by Hink et al, in which 160 

pregnancies were studied, 13.5% were complicated by 

hypertension. In the case series by Huisman et al, 25% 

were complicated by pregnancy- associated hypertension. 

Surprisingly, and in contrast to our findings, a case series 

(of 93 cases) reported by Stangl et al found only 4 cases 

complicated by pregnancy-associated hypertension.15 The 

study by Konar H et al does not specify the incidence of 

hypertension in their patient cohort. An analysis by 

Subbiah et al which describes the outcomes among 

around 100 cardiac patients has also not studied the effect 

of hypertension.16 A large case series presented by Avila 

75%

17%

4% 4%

Normotensive Nonsevere Severe Eclampsia
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et al have also not specifically reported on pregnancy-

associated hypertension.17 

Induction of labour  

In present study, labor induction was required in only 

10% of patients, and this rate was higher among 

hypertensive patients. In the studies by Huisman et al and 

Hink et al, induction of labor was performed in 19% and 

30% respectively. However, in the study by Konar et al 

labor induction was required only in 3.3%.   

Delivery mode  

Considering the risks that an operative procedure can 

pose to the hemodynamic parameters in a patient with 

heart disease, cesarean section is reserved for obstetric 

indications. The rates of cesarean section in various 

studies are heterogeneous. In the study by Hink et al, the 

cesarean section rate was 25%. In the study by Roos-

Helnik et al, the rate of cesarean section was 41%.11 In 

the study by Huisman et al, the overall cesarean section 

rate was 54.8%.4 However, in the study by Campanharo 

et al, the rate of cesarean section reached 77%.18 Patients 

with congenital heart disease have also been reported to 

have a higher rate of cesarean compared to normal 

population.19 In present study, we found a 27% cesarean 

section rate in the normotensive group and 33% rate in 

the hypertensive group, and the difference in the rates 

was not statistically significant.  

Prematurity 

In present study, prematurity was observed in 29%.  

Previously described rates of preterm labor are 45% 

(Campanharo et al), 38% (Huisman et al), 26.3% 

(Martins et al) and a much lesser 12.8% noted by Hink et 

al.  The occurrence of prematurity was similar in the 

hypertensive group (33%) and the non-hypertensive 

group (28%).  

IUGR 

In present study, there was a 27.3% occurrence of small-

for-gestational-age in the newborns.  The small-for-

gestational age was much higher in the hypertensive 

group (44.4%) than in the normotensive group (25%). 

The occurrence of the same has been reported to be 10% 

by Martins et al, 12.8% by Hink et al and 44% by 

Campanharo et al. Jatavan et al found a 2-fold increased 

risk of small-for-gestational among patients with cardiac 

disease when compared to those without.20 

Pulmonary hypertension  

Pulmonary hypertension was seen in 10.4% of our 

patients, and the occurrence was similar in both the 

hypertensive and non-hypertensive groups. Siu et al 

observed a much lesser 4% occurrence.21 Pulmonary 

hypertension is an important factor which can precipitate 

heart failure in the pregnant woman with cardiac 

disease.22 

Cardiac intervention  

Thirty eight percent had undergone a cardiac intervention 

at least once, either during pregnancy or prior to 

pregnancy. The proportion was higher in the non-

hypertensive group (44.2%) as compared to the 

hypertensive group (25%). Siu et al reported that 46% of 

the patients had undergone atleast one cardiac 

intervention ever.  

Heart failure/ICU admissions   

The rate of ICU admissions due to heart failure in present 

study was 51%. In western literature the 83% admission 

rate to ICUs as reported by Huisman et al probably reflect 

a higher availability of ICU facilities, when compared to 

the Indian context.  Li et at reported a 30% rate of ICU 

admission.23 The rate of ICU admission due to heart 

failure was significantly higher in the hypertensive group. 

Ruys et al have reported that preeclampsia was 

significantly associated with occurrence of heart failure 

in patients with cardiac disease.24 

Maternal death rates 

As it is widely documented, cardiac disease continues to 

be a pre-eminent cause for indirect maternal mortality. In 

present study, we found 6.2% maternal death rate, and 

more importantly, authors found a significantly higher 

rate among those who were hypertensive. The study by 

Campanharo et al showed a 4.8% rate of maternal death 

in cardiac patients with hypertension. In the study by 

Subbiah et al, a 1% maternal death rate was noted.   

Impact of hypertension on outcome in cardiac disease  

Apart from present study, despite a complete literature 

search, it is found that no studies have specifically 

assessed the impact of hypertension on the outcomes in 

cardiac disease. Campranharo et al studied the impact of 

cardiac disease during pregnancy, on adverse maternal 

outcomes including Near miss mortalities. In this, the 

associated factors were studied. Among other conditions, 

hypertension was identified as one of the factors which 

contributed to potentially life-threatening situations in 

patients with pre-existing cardiac disease. To sum up, the 

rates of induction of labor, occurrence of IUGR, rate of 

ICU admissions due to heart failure and rates of maternal 

deaths are much higher among pregnant women with 

coexisting cardiac disease and hypertension, when 

compared to pregnant cardiac women who are non-

hypertensive. 

CONCLUSION 

Present study suggests that presence of hypertension 

definitely worsens outcomes among patients with cardiac 
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disease. Hypertension should be thoroughly looked for 

and identified in patients with cardiac disease 

meticulously. The coexistence of the two should alert the 

obstetrician and specialist physician towards a more 

vigilant management. Stratifying risks and estimating 

maternal and fetal morbidity among patients with cardiac 

patients involves many factors, out of which hypertension 

is significant. The findings of this study may help risk 

stratification while counselling patients and patients’ 

relatives better. 
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