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ABSTRACT 
Background: Pregnant women with heart disease present multiple medical dilemmas. Pregnancy-related physiological 
changes impair the heart's ability to respond to pathological processes such as hypertension and heart failure.  
Aim: The current study's aim is to elicit data on cardiovascular medication use during pregnancy. 
Methods: This is a descriptive, retrospective, cross-sectional, hospital-based study, carried out in Military Hospitals and 
Khartoum Teaching Hospital, in Sudan. A data collection form was utilized to gather information from 650 patient files of 
pregnant women.  
Results: 650 subjects met the study criteria; 7% of women (N=46) were dispensed cardiovascular medications, the 
consumption being significantly higher in the third trimester (7-9 months) in 78.26% (p<0.05). The most common cardiovascular 
drugs dispensed were Methyldopa (N=26, 4.0%), Heparin (N=9, 1.3%), Nifedipine (N=7, 1.0%), Hydralazine (N=2, 0.3%) and 
Diazepam (N=2, 0.3%). Methyldopa is the commonest in the all trimesters - first (1-3 months) (N=2, 0.3%), second (4-6 months) 
(N=4, 0.6%) and third (7-9 months) (N=20, 3.0%). Nifedipine and Diazepam were used only in the third trimester.  
Conclusions: There are many clinical situations requiring cardiovascular medications in pregnancy. Thus, it is necessary to 
conduct frequent health educational programs educating pregnant women about the risk factors for pregnancy-induced 
cardiovascular disease, and proper use of medication. 
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INTRODUCTION 
The heart and blood vessels undergo modifications during 
pregnancy. These changes place additional strain on a woman's 
body and make the heart work harder. The alterations listed below 
are normal during pregnancy1. They assist in ensuring that your kid 
receives an enough amount of oxygen and nutrients. 
Approximately 1% of pregnant women experience heart problems. 
Those with heart disease face a variety of medical issues2. 
Physicians of these patients are worried about whether specific 
medicines are safe for the fetus, while bearing in mind that most 
cardiac medications are used long-term to treat life-threatening 
diseases, and cannot be halted when pregnancy is detected3. 
 As a result, the fetuses or embryos of women with 
cardiovascular disease are exposed to these drugs during 
organogenesis (i.e., the critical first eight weeks of pregnancy) and 
fetal development. Because heart issues are multifactorial or 
polygenically heritable, pregnant women with a variety of heart 
conditions may give birth to babies with congenital heart disease, 
which may be blamed on specific cardiac drugs by both the patient 
and her attorney4. 
 The life-threatening nature of cardiovascular disease 
necessitates treatment, even during pregnancy. This is true even 
though there are no clear studies on the use during pregnancy on 
efficacy and safety of most cardiac drugs. Pregnancy involves 
pharmacokinetic changes, which affect the disposition of 
cardiovascular drugs. According to the few studies that have been 
done, dose and timing adjustments are necessary5-8. Some 
examples of cardiovascular pharmaceuticals include: Anti-
arrhythmics, anticoagulants, antihypertensives, anti-anginal, anti-
ischemic, cardiac glycosides, diuretics, platelet inhibitors, 
thrombolytic agents, and heart failure treatments9-11. 
 Thus, the intention behind the current study is to gather 
information concerning the prevalence of cardiovascular drug 
usage, noting that some may have fetotoxic or teratogenic effects, 
within the outpatient setting, among pregnant women in the Military 
Hospitals and Khartoum Teaching Hospital in Sudan. 
 

MATERIAL AND METHODS 
A retrospective design was utilized to fit the aim of the current 
study. It was performed in obstetric and gynecological departments 
of Military Hospitals and Khartoum Teaching Hospital, in Sudan. 

Data collection form was used to extract the information from files 
of 650 pregnant patients. 
 Extraction sheet was used to collect information included: 
age, trimester, medical history and cardiovascular drug usage. 
Data were tabulated and analyzed using the statistical package for 
social sciences (SPSS) program version 26 after data collection 
was completed. Mean, standard deviation, frequency, percentage, 
and correlation coefficient were used as descriptive and inferential 
statistics. A p-value of less than 0.05 was judged significant. 
 

RESULTS 
The cohort comprised 650 pregnant female patients. As shown in 
Table I, the mean subject age was 25.1±0.4 years, with 39.38% 
aged 15-25, 47.69% 26-35, and 12.92% 36-45. Regarding 
trimester distribution, 1.38% were in the first trimester, 12% in the 
second, and 86.62% in the third. Additionally, findings revealed 
that 32.30% of pregnant women had 1 parity, with 19.38%, 22%, 
10.77%, 7.69 %, and 13.35% having parities of 2, 3, 4, 5 and >5 in 
sequence.  
 Maternal Disorders in 154 (23.7%) of the participating 
women suffered from pregnancy-related illness. Pregnancy-
induced hypertension represented 3.3%, and UTI 2.3% (Table II). 
Anemia, pneumonia, and gestational diabetes together 
represented 1.7%, while 0.3% comprised Nausea, cough with 
fever, pernicious anemia, superficial fungal infection, severe 
pneumonia with diabetes, congenital hypoadrenalism, brain 
cancer, hypothyroidism, chorea disease. 
 Cardiovascular Drugs: Figure I shows that 46 (7%) of the 
650 total obtained cardiovascular drugs during pregnancy, 
Methyldopa (Aldo Met) was the most frequently used medication at 
4%, followed by heparin at 1.3%, Nifedipine (Adalat) at 1%, and 
Hydralazine & Diazepam at 0.3%. 
 Trimester vs Cardiovascular Drugs: As shown in Table III: 2 
subjects (4.34%) had received cardiovascular drugs in the first 
trimester (1-3 months), 8 (17.4%) in the second trimester (4-6 
months) and 36 (78.26%) in the third trimester (7-9 months). This 
was highly significant with p<0.0001 at 95% confidence (0.000-
0.01). 
 Medical History vs Cardiovascular Drugs: As regards, 
current pregnancy-related disorders and usage of cardiovascular 
drugs, 7 subjects (15.21%) who received cardiovascular drugs had 
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venous thromboembolism, 15 (32.6%) had non-pregnancy 
hypertension, and 18 (39.13%) had hypertension only during 
pregnancy. This is given in Table IV, and is highly significant with 
p<0.0001 at 95% confidence (0.0001-0.01) 
 
Table 1: Distribution of the sample regarding demographic and current 
pregnancy data 

Variables  Frequency (%) 

Age 15-25 years 256(39.38) 

26-35 years 310(47.69) 

36-45 years 84(12.92) 

Mean ±SD 25.1±0.4 year  

Trimester (1-3 months) 9(1.38) 

(4-6 months) 78(12.0) 

(7-9 months) 563(86.62) 

Parity 1 parity 210(32.30) 

2 parity 126(19.38) 

3 parity 143(22.0) 

4 parity 70(10.77) 

5 parity 05(7.69) 

More than 5 86.65(13.35) 

Total 650(100) 

 
Table 2: Study of Maternal Disorders 

Maternal Disorders Frequency (%) 

Gastric hyperacidity 4(0.7) 

Nausea )2 0.3( 
Nausea vomiting 4(0.7) 

Cough 2(0.3) 

Cough fever 2(0.3) 

Asthma 4(0.7) 

Pernicious anemia 2(0.3) 

Venous thromboembolism 7(1.0) 

Pneumonia 11(1.7) 

Severe pneumonia 2(0.3) 

Hemophilus influenza 0(0.7) 

UTI 10(2.3) 

Pneumonia+ Gastric hyperacidity 2(0.3) 

Pneumonia+ UTI 2(0.3) 

Superficial Fungal Infection 2(0.3) 

Superficial Fungal Infection+ Pneumonia 
Amoebiasis 

2(0.3) 

Hypertension 2(0.3) 

Hypertension during pregnancy 2(0.3) 

Diabetic 5(0.7) 

Gestational diabetes  11(1.7) 

Severe pneumonia+ Diabetic 2(0.3) 

Congenital adrenal hyperplasia 5(0.7) 

Severe anaphylactic shock 0(0.7) 

Congenital hypoadrenalism 2(0.3) 

Brain cancer 2(0.3) 

Chorea disease 2(0.3) 

Hypothyroidism 2(0.3) 

Anemia 11(1.7) 

Total 451(23.7) 

 
Table 3: Trimester versus Cardiovascular Drugs 

Cardiovascular Drugs 
 

Trimester Total 

( 3-4  

months) 

(4-6 
months) 

(7-9 
months) 

Methyldopa (Aldomat) 2 4 20 26 

Heparin  0 2 7 9 

Nifedipine (Adalat) 0 0 7 7 

Hydralazine  0 2 0 2 

Diazepam  0 0 2 2 

Total  2 8 36 44 

 
 Blood Pressure vs Cardiovascular Drugs: ~4 (8.69%) of the 
pre-hypertensive subjects were treated with cardiovascular drugs, 
while 35 (76.08%) of those with stage 1 hypertension were so 

treated (See Table V). Again, this was significant with p<0.0001 at 
95% confidence (0.0001-0.01). 
 
Table 4: Medical History versus Cardiovascular Drugs 

Cardiovascu
lar Drugs 

Maternal Disorders Total 

Venous 
thromboe
mbolism 

Pneumo
nia  

Hyperte
nsion 

Hypertensi
on during 
pregnancy 

Methyldopa 
(Aldomate) 

0 2 13 7 22 

Heparin  7 0 2 0 9 

Nifedipine  
( Adalat) 

0 0 0 7 7 

Hydralazin  0 0 0 2 2 

Diazepam  0 0 0 2 2 

Total  7 2 10 18 42 

 
Table 5: Blood Pressure versus Cardiovascular Drugs 

Cardiovascular 
Drugs 
 

Blood Pressure Total 

(<120/80
) normal 

(120/80-
139/89) pre 
hypertension 

(140/90-
159/99) 
stage 1 HTN 

Methyldopa(Aldo
mate) 

2 2 22 26 

Heparin  5 2 2 9 

Nifedipine ( 
Adalat) 

0 0 7 7 

Hydralazine  0 0 2 2 

Diazepam  0 0 2 2 

Total  7 4 50 44 

 

 
Figure 1: Cardiovascular Drugs usage 

 

DISCUSSION 
Some examples of cardiovascular pharmaceuticals include: Anti-
arrhythmics, anticoagulants, antihypertensives, anti-anginal, anti-
ischemic, cardiac glycosides, diuretics, platelet inhibitors, 
thrombolytic agents, and heart failure treatments4.  
 Blood pressure lowers early in pregnancy, and by the 
second trimester it is usually 10 mmHg under normal. The cause is 
systemic vasodilation, leading to a decrease in peripheral 
resistance, and also the formation of a low resistance circuit in the 
gravid uterus. The mechanism of vasodilation is unknown, 
although a major contributor is reduced vascular response to the 
pressor actions of angiotensin II and norepinephrine. Blood 
pressure continues to fall until it reaches a nadir at 22–24 weeks12. 
Following this, blood pressure gradually rises until reaching pre-
pregnancy values at term. It then normally drops again 
immediately following birth, rising again to normal over the 
subsequent five days. Even women with normal blood pressure 
may experience temporary hypertension in the early postpartum 
period, possibly due to vasomotor instability13-16. 
 In this study, 7% of women (N=46) were dispensed 
cardiovascular medications and consumption was significantly 
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elevated in the third trimester (7-9 months). 78.26% of women 
(N=36) had hypertension, whether a result of pregnancy or not. 
When systolic blood pressure rises over 140–170 mm Hg or 
diastolic pressure exceeds 90–110 mm Hg, most doctors prescribe 
anti-hypertensives. Severe hypertension requires treatment if 
blood pressure is over 170/110 mm Hg. Target blood pressure is a 
matter of debate once treatment begins, but many practitioners 
would aim to restrain the mean arterial pressure to below 125 mm 
Hg - e.g. a blood pressure of 150/100 mm Hg17,18. Because 
placental blood flow is not self-regulating, excessive blood 
pressure control may result in placental hypoperfusion, 
endangering the fetus. Unfortunately, there is limited evidence that 
pharmaceutical treatment of chronic or pregnant hypertension 
inhibits the development of pre-eclampsia. Dietary changes or bed 
rest have not been shown to benefit either the mother or the 
fetus13,14,17. 
 For pregnancy-induced hypertension, third trimester 
methyldopa treatment reduced maternal blood pressure and heart 
rate, with no detrimental effects on uteroplacental or fetal 
hemodynamics19.  
 Although a reduction in neonatal head circumference has 
been recorded after first-trimester methyldopa exposure19-20, a 
four-year follow-up study found that infants of methyldopa treated 
mothers had less developmental delay than those of mothers who 
had not received the drug21.  
 In these studies Methyldopa was the most commonly 
dispensed cardiovascular drug in the third trimester (7-9 months) 
(N=20, 3.07%) than in the first trimester (1-3 months) (N=2, 0.3%), 
in pre-hypertensive pregnant women Hoeltzenbein et al. (2017) 
reported that there were no short- or long-term consequences on 
fetus or neonate following long-term prescription of methyldopa in 
pregnancy, according to published data. However, there is 
insufficient evidence to support its prescription in the first trimester. 
Furthermore, methyldopa is a weak antihypertensive that must be 
used 3-4 times daily, frequently requiring titration, which can result 
in unpleasant effects for the mother, creating the need for extra 
medication, or non-adherence to therapy20. In summary, 
methyldopa appears to not be a human teratogen and is probably 
one of the safest antihypertensives for use during pregnancy. 
These are to be used as substitutes for when methyldopa is not 
tolerated, or when mono-therapy is insufficient. 
 Nifedipine was used as an off label tocolytic and 
antihypertensive. In rats dosed with 30x the average human 
amount, nifedipine proved teratogenic (according to the 
manufacturer's insert). First trimester nifedipine use remains 
unstudied. Nifedipine has no known harmful maternal or fetal 
consequences when used for preeclampsia and 
hypertension1,5,19,21.  
 Nifedipine was administered only to prehypertensive 
pregnant women in their third trimester (No=2, 0.3 percent). In 64 
children of mothers treated with nifedipine (or a related calcium 
channel blocker), the frequency of congenital abnormalities 
remained unchanged. For pregnant women, it is considered the 
"second line" of antihypertensives. Nifedipine is likely safe during 
pregnancy because it has a low risk of teratogenesis and 
fetotoxicity22-24. 
 Hydralazine is reckoned safe to use during pregnancy, even 
though a prevalence of lupus-like symptoms, maternal and 
neonatal, has been recorded25. It is among the antihypertensives 
most often prescribed, in particular for rapidly lowering blood 
pressure in women with severe preeclampsia. It is believed to 
function primarily as a peripheral vasodilator (i.e., smooth muscle 
relaxant). There have been no published epidemiological studies of 
women who use hydralazine during pregnancy giving birth to 
infants with congenital malformations5,19,21. There has been a 
single report of transient newborn thrombocytopenia, but here 
hydralazine was used only in pre-hypertensive pregnant women 
during the second and third trimester (N=2, 0.3%). 
 It is among the antihypertensives most often prescribed, in 
particular for rapidly lowering blood pressure in women with severe 

preeclampsia. It is believed to function primarily as a peripheral 
vasodilator (i.e., smooth muscle relaxant). There have been no 
published epidemiological studies of women who use hydralazine 
during pregnancy giving birth to infants with congenital 
malformations. There has been a report of transient newborn 
thrombocytopenia26. 
 Diabetic and hypertensive pregnant women should be given 
prenatal vitamins containing at least 400 mcg of folic acid, and they 
should be re-educated about diabetes diet and glycemic control. 
Insulin therapy should be modified to maintain pre-prandial 
(capillary whole blood) glucose levels between 70 and 100 mg/dL 
and 2-hour postprandial glucose levels less than 140 mg/dL. Good 
glycemic control (HbA1c readings >1% above normal) should be 
acquired months before pregnancy to lower the incidence of major 
congenital abnormalities9-11,26,27. 
 Blood pressure should be decreased to a diastolic BP of 
roughly 80 mm Hg to reduce the risk of pre-eclampsia or 
worsening of the illness. Many women with pregestational diabetes 
are likely to be taking an angiotensin-converting enzyme inhibitor 
(ACEI) or angiotensin receptor blocker for hypertension. Because 
recent research has linked ACEI use in the first trimester to an 
increased risk of congenital heart malformation, they should look 
into other antihypertensives (e.g. methyldopa or calcium channel 
blockers)28-30. 
 Deep venous thromboembolism (DVT) can detect women 
who have underlying thrombophilia, which is associated with an 
increased risk of pregnancy complications. Virchow's basic trinity 
of causes underlying DVT, hypercoagulability, venous stasis, and 
endothelial damage, occur during normal pregnancy and delivery31-

32. Heparin is generally used in pregnant women to treat 
thromboembolic illness or as a preventive for women who have 
prosthetic heart valves. Low-molecular-weight heparin, which does 
not pass the placenta, is also used to treat thromboembolism in 
pregnant women33. In this study heparin was used in the second 
and third trimester to treat Venous thromboembolism (N = 7; 1.0%) 
The frequency of congenital abnormalities was not enhanced 
among more than 140 newborns exposed to heparin during the 
first trimester34. Similarly, in a literature review by Deruelle & 
Coulon (2007), there were no congenital defects in more than 440 
newborns exposed to low molecular weight heparins during 
pregnancy, including approximately 200 infants whose mothers 
were treated during the first trimester35. In the absence of any drug 
exposure, seven to ten baby abnormalities would have been 
expected. As a result, ascertainment bias could skew the results of 
their study's birth defect identification36. 
 

CONCLUSION 
Many clinical circumstances can necessitate cardiovascular 
medication during pregnancy, but difficulty of analysis make safety 
data limited. However, some drugs (digoxin, quinidine, B-blockers, 
Methyldopa, Hydralazine) have proven safe for both mother and 
baby. If the target organ is damaged, or arterial pressure exceeds 
150-160 mm Hg systolic or 100-110 mm Hg diastolic, drug therapy 
is usually recommended. β-Adrenoceptor antagonists, especially 
those with vasodilating characteristics (labetalol, pindolol), are 
gradually becoming routine. ACE inhibitors, ARBs, and direct renin 
inhibitors should be avoided by women who are or plan to be 
pregnant. 
 Diuretic treatment is ineffective because plasma volume is 
lowered in preeclampsia. Intravenous labetalol or oral nifedipine 
can treat severe uncontrolled hypertension. Intravenous 
hydralazine has severe perinatal side effects, so it is less used. 
Hypertensive and diabetic women should maintain strict blood 
pressure and glucose management, especially in the first trimester. 
All medication is best avoided in pregnancy, but given a positive 
risk-benefit ratio, cardiovascular drugs may be prescribed by 
consultant physician and checked by clinical pharmacist for 
appropriateness and avoidance of drug-related problems (DRPs). 
Because it is difficult to evaluate pharmaceuticals during 
pregnancy, experience with many medications is limited; 
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nevertheless, certain drugs (Digoxin, Quinidine, B-blockers, 
Methyldopa, and Hydralazine) have been used with reasonable 
safety for both mother and fetus. 
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