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Abstract. This article discusses the clinical pharmacology of antihypertensive drugs in 

pregnant women, focusing on the physiological and pharmacokinetic alterations of 

pregnancy, the safety and efficacy of commonly used antihypertensive agents, and the 

rationale behind therapeutic choices. Hypertensive disorders during pregnancy — 

including chronic hypertension, gestational hypertension, and preeclampsia — 

represent a major cause of maternal and perinatal morbidity and mortality worldwide. 

The paper analyzes the mechanisms of drug action, placental transfer, fetal risks, and 

clinical decision-making principles involved in antihypertensive therapy during 

pregnancy. Evidence-based recommendations are presented for the use of methyldopa, 

labetalol, and nifedipine as first-line agents, while drugs such as ACE inhibitors and 

angiotensin receptor blockers are reviewed for their teratogenic potential. 
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INTRОDUСTIОN 

Pregnancy is a complex physiological state that induces profound changes in 

cardiovascular, renal, and endocrine systems. Blood volume increases by nearly 40 to 

50 percent, cardiac output rises, and systemic vascular resistance falls under the 

influence of progesterone and placental hormones. In most healthy pregnancies, these 

adaptive mechanisms maintain normal blood pressure or even mild physiological 

hypotension. However, in approximately 5–10 percent of pregnancies, these regulatory 

mechanisms fail, leading to hypertensive disorders that may threaten both maternal and 

fetal life [1]. 

Hypertensive disorders in pregnancy encompass a spectrum ranging from chronic 

hypertension predating conception to gestational hypertension and preeclampsia — a 

multisystem disorder characterized by hypertension, proteinuria, and endothelial 

dysfunction. Uncontrolled hypertension can lead to placental insufficiency, intrauterine 

growth restriction, preterm delivery, and, in severe cases, eclampsia or maternal stroke. 

Thus, effective and safe blood pressure control becomes a cornerstone of obstetric care. 
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Yet, pharmacological intervention in pregnancy poses a delicate balance: the drug must 

lower maternal blood pressure sufficiently to prevent complications, but not so 

aggressively as to compromise uteroplacental perfusion and fetal oxygenation. 

MАTЕRIАLS АND MЕTHОDS 

Pregnancy alters nearly every aspect of drug pharmacokinetics. The expansion of 

plasma volume and increase in total body water dilute water-soluble drugs, reducing 

their plasma concentrations. Plasma protein levels, particularly albumin, decline, 

which increases the free (active) fraction of highly protein-bound drugs. Hepatic 

metabolism may accelerate or decelerate depending on enzyme induction by estrogen 

and progesterone, while renal plasma flow and glomerular filtration rate rise by 30–50 

percent, leading to faster elimination of renally excreted agents. These physiological 

changes mean that the same dose of an antihypertensive drug may produce different 

therapeutic and adverse effects in pregnant compared to non-pregnant women. 

Additionally, the placental barrier allows varying degrees of drug transfer to the fetus, 

depending on molecular weight, lipophilicity, and ionization. Therefore, understanding 

these pharmacokinetic variables is critical to ensuring both maternal efficacy and fetal 

safety [2]. 

The decision to initiate pharmacologic therapy must consider both maternal and fetal 

outcomes. Mild hypertension may be managed initially with rest, dietary 

modifications, and reduced sodium intake, while moderate to severe hypertension 

generally requires medication. The goal is not complete normalization of blood 

pressure but maintaining it below dangerous levels — typically a systolic pressure 

under 150 mmHg and diastolic under 100 mmHg — to minimize risks of stroke and 

placental abruption without impairing uterine blood flow. Selection of an appropriate 

drug depends on safety data, clinical experience, and gestational age. Drugs with well-

established safety records are always preferred over newer agents with limited 

pregnancy data. 

RЕSULTS АND DISСUSSIОN 

For several decades, methyldopa has been regarded as the first-line antihypertensive in 

pregnancy due to its long history of safe use. It acts centrally as an alpha-2 adrenergic 

agonist, reducing sympathetic outflow from the brainstem, thereby lowering peripheral 

vascular resistance and blood pressure. Methyldopa does not significantly affect 

cardiac output or uteroplacental blood flow, which makes it particularly suitable for 

gestational hypertension. Pharmacokinetically, methyldopa is absorbed slowly after 

oral administration, undergoes hepatic metabolism, and is excreted renally. Its onset of 

action is gradual, and the full effect may require several days. Common side effects 
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include mild sedation, fatigue, and occasionally elevated liver enzymes, but teratogenic 

effects have not been reported. Large follow-up studies confirm its fetal safety, making 

it a cornerstone of therapy despite the availability of newer drugs [3]. 

Labetalol has emerged as an alternative first-line agent, particularly useful for acute or 

severe hypertension. It blocks both alpha-1 and beta-adrenergic receptors, leading to 

peripheral vasodilation without marked tachycardia or reduction in cardiac output. 

Labetalol can be administered orally for chronic management or intravenously in 

hypertensive emergencies, such as preeclampsia or eclampsia. Pharmacologically, it 

provides a balanced antihypertensive effect while maintaining adequate uteroplacental 

circulation. Unlike pure beta-blockers such as atenolol, which have been linked to fetal 

growth restriction when used early in pregnancy, labetalol’s mixed mechanism offers 

better hemodynamic stability. It is well tolerated, with minimal effects on neonatal 

heart rate and glucose regulation, provided doses remain within recommended ranges. 

Among calcium channel blockers, nifedipine is the most widely used in pregnancy. It 

inhibits calcium influx through L-type channels in vascular smooth muscle, promoting 

vasodilation and lowering blood pressure. Oral nifedipine is effective in chronic 

hypertension, while short-acting formulations may be used for acute control of severe 

hypertension. Importantly, nifedipine also exhibits tocolytic properties, reducing 

uterine contractions, which can be beneficial in certain obstetric situations. It is well 

absorbed orally, highly lipophilic, and crosses the placenta, yet multiple studies 

indicate no teratogenic or fetotoxic effects. Mild flushing, headache, or transient 

tachycardia may occur but are usually self-limiting. Extended-release forms are 

preferred to avoid rapid blood pressure drops that might compromise uteroplacental 

flow [4]. 

Certain antihypertensive drugs are strictly contraindicated due to their adverse fetal 

effects. ACE inhibitors (e.g., enalapril, lisinopril) and angiotensin II receptor blockers 

(e.g., losartan, valsartan) interfere with the renin-angiotensin system crucial for fetal 

renal development. Exposure, especially in the second and third trimesters, can lead to 

oligohydramnios, neonatal renal failure, pulmonary hypoplasia, and even fetal death. 

Likewise, direct renin inhibitors and minoxidil pose unacceptable risks. Diuretics, 

although effective in lowering blood pressure, are used cautiously because they may 

reduce plasma volume and impair uteroplacental perfusion, potentially worsening fetal 

growth restriction. 

Continuous clinical monitoring is vital during antihypertensive therapy in pregnancy. 

Regular blood pressure assessments, liver function tests, and fetal growth monitoring 

through ultrasound are standard components of care. Therapeutic decisions must be 
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reassessed as pregnancy progresses, since physiological parameters and drug clearance 

rates evolve over time. The postpartum period also warrants attention: while many 

antihypertensive drugs are compatible with breastfeeding, some — particularly ACE 

inhibitors and ARBs — should still be avoided or replaced temporarily. 

Emerging pharmacological research focuses on developing safer, more selective drugs 

with minimal placental transfer. Controlled-release formulations and novel delivery 

systems are being explored to achieve steady plasma concentrations and avoid sudden 

hypotensive episodes. Furthermore, pharmacogenetic studies aim to understand 

individual variability in drug metabolism, helping clinicians tailor treatment to each 

woman’s genetic profile, thereby improving efficacy and safety simultaneously. 

Although pharmacotherapy plays a central role, non-pharmacological strategies remain 

essential adjuncts to antihypertensive management in pregnancy. Dietary 

modifications, particularly sodium restriction and adequate protein intake, gentle 

physical activity, and psychological stress reduction contribute significantly to blood 

pressure control. Education and counseling of expectant mothers about medication 

adherence and self-monitoring empower them to participate actively in their treatment, 

improving overall outcomes [5]. 

СОNСLUSIОN 

The clinical pharmacology of antihypertensive drugs in pregnancy embodies one of the 

most delicate and complex intersections between pharmacology, obstetrics, and ethics. 

Treating hypertension in pregnant women is not merely a matter of lowering blood 

pressure; it is a multidimensional process that requires balancing maternal safety, fetal 

development, and long-term outcomes. Pregnancy represents a state of unique 

physiological adaptation, where every therapeutic decision must account for altered 

pharmacokinetics, placental transfer dynamics, and the dual nature of treatment—

affecting both mother and child simultaneously. Therefore, the clinical approach must 

be cautious, evidence-based, and individualized. 

Among available therapeutic agents, methyldopa, labetalol, and nifedipine remain the 

cornerstones of antihypertensive management during pregnancy. Their selection is 

grounded not only on proven efficacy but also on extensive safety records supported 

by decades of clinical use. Methyldopa’s central sympatholytic mechanism provides 

gentle, steady blood pressure control suitable for long-term therapy, while labetalol 

offers rapid and flexible management for acute hypertensive crises without 

compromising uteroplacental perfusion. Nifedipine, as a calcium channel blocker, 

delivers reliable vasodilation and smooth muscle relaxation, ensuring stable 

hemodynamics. Together, these agents exemplify how pharmacological science adapts 
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to the sensitive physiological conditions of pregnancy. 
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