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Abstract
Hypertension is the most common medical disorder encountered during pregnancy. A recent
report highlighted hypertensive disorders as one of the major causes of pregnancy-related maternal
deaths in the United States. Significant advances in our understanding of preeclampsia, a form of
hypertension unique to pregnancy, have occurred in recent years. The optimal timing and choice
of therapy for hypertensive pregnancy disorders involves carefully weighing the risk-versus-
benefit ratio for each individual patient, with an overall goal of improving maternal and fetal
outcomes. In this review, we summarize the mechanisms thought to be involved, review the
current management guidelines for hypertensive pregnancy disorders as recommended by
international guideline groups, and outline some newer perspectives on management.
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Introduction
Hypertension is the most common medical disorder seen during pregnancy, affecting about
6% to 8% of pregnancies [1]. Hypertension in pregnancy includes a spectrum of conditions
(Table 1), most notably preeclampsia, a form of hypertension unique to pregnancy that
occurs de novo or may be superimposed on chronic hypertension. The other forms, chronic
and gestational hypertension, usually have more benign courses [1].

Preeclampsia, a pregnancy-specific disorder characterized by hypertension (≥ 140/90 mm
Hg) and proteinuria (≥ 300 mg in a 24-hour urine), affects 3% to 4% of all pregnancies
worldwide. Risk factors include primiparity, previous preeclampsia, increased maternal
body mass index (BMI) before pregnancy, ethnicity (black women are more at risk),
multiple gestations, and underlying medical conditions such as renal disease and diabetes
mellitus [2]. In low-income and middle-income countries, preeclampsia and its convulsive
form, eclampsia, are associated with 10% to 15% of direct maternal deaths [3]. Risks to the
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fetus include premature delivery, growth retardation, and death. The only definitive
treatment of preeclampsia is delivery. Treatment of severe hypertension is necessary to
prevent cerebrovascular, cardiac, and renal complications in the mother.

In this review, we summarize the mechanisms thought to be involved, as well as the current
recommendations for management of hypertensive pregnancy disorders, as published by
international guideline groups. In addition, we discuss some of the controversies associated
with antihypertensive treatment in pregnancy.

Mechanisms of Hypertension in Pregnancy
The normal physiological changes occurring in pregnancy include an increase in cardiac
output and blood volume, generalized vasodilatation, and a decrease in blood pressure [4].
Because of gestational physiology, blood pressure decreases during the first trimester,
reaches its lowest point by mid-pregnancy, and then usually returns to pre-pregnancy levels
during the third trimester. The metabolic changes of normal pregnancy, such as
hyperlipidemia and hypercoagulable and inflammatory states, are amplified further in
preeclampsia. In recent years, significant advances have occurred in our understanding of
the pathophysiology and mechanisms of hypertensive disorders of pregnancy, particularly
preeclampsia.

It has been suggested that preeclampsia is a condition that involves numerous and constant
interactions among the placental, immunologic, and cardiovascular systems [5••]. It is a
syndrome associated with impaired early placentation and dysfunctional trophoblast
development, defective placental angiogenesis, and an exaggerated maternal systemic
inflammatory response [6••,7•,8••,9••]. Figure 1 highlights some of the implicated factors,
the effects on the mother and the fetus, and the long-term consequences.

Placental Abnormalities
A growing body of evidence indicates that endothelial dysfunction plays a crucial role in the
pathogenesis of pre-eclampsia. Several different mechanisms may contribute to endothelial
cell dysfunction in preeclampsia, including hypoxia, alterations in placental angiogenic
factors and the renin-aldosterone-angiotensin II axis, excessive oxidative stress and
syncytiotrophoblast debris, immune maladaption, and genetic factors [6••]. Preeclampsia has
been described as a “two-stage” disease: stage I refers to abnormal placentation, and stage II
refers to the subsequent systemic endothelial activation and its resultant clinical
manifestations [10].

Placental development includes trophoblast differentiation in the placenta, invasion of
trophoblast into the decidua, and trophoblast-induced remodeling of the spiral arteries, all
vital for a normal pregnancy [5••]. However, in preeclampsia, there is abnormal
development and differentiation of the villous syncytiotrophoblast and inadequate invasion
of the placental extravillous trophoblasts into the myometrium of the uterus, causing
insufficient spiral artery remodeling, disruption of the placental barrier, and release of
necrotic and aponecrotic trophoblast fragments [9••]. An interesting pathological feature
found with impaired vascular remodeling of the spiral arteries is lipid deposition into their
arterial walls [11]. This feature has been described as “acute atherosis,” similar to the early
stages of atherosclerosis, and appears to improve after delivery [11].

Inadequate placental perfusion as a result of insufficient spiral artery remodeling is believed
to result in hypoxia-reperfusion–type injuries to the placenta. Women with preeclampsia
have alterations in placental hypoxia-inducible factor (HIF) and its targets [12]. Invasive
cytotrophoblasts express several angiogenic factors regulated by HIF, including vascular
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endothelial growth factor (VEGF), placental growth factor (PlGF), and VEGF-receptor 1
(VEGFR-1); expressions of these proteins are altered in preeclampsia [13]. Placental
hypoxia also appears to enhance the formation of syncytial knots and the shedding of
syncytiotrophoblast basement membrane fragments into the maternal circulation [14•].
Other factors released at this time include leukocyte and platelet membrane particles,
reactive oxygen species, activated neutrophils, cytokines, growth factors, and angiogenic
factors, which further affect the maternal endothelium [14•].

Natural killer (NK) cells at the maternal/fetal interface are also thought to play a part in
preeclampsia biology [6••]. They have been implicated in immune tolerance needed for
placental development, induction of angiogenic factors, and vascular remodelling [15].

Placental ischemia leads to a biologic response by the placenta, which produces and secretes
a series of modulators of angiogenesis, some of which cross the maternal placental barrier
and adversely affect the mother [7•].

Angiogenic Factors
In recent years, there has been much focus on biomarkers of preeclampsia that may have
potential roles in the clinical management of this condition. The soluble forms of VEGFR-1
(sVEGFR-1) and endoglin (sEng), an endothelial receptor for transforming growth factor
beta, have been extensively investigated, as they appear to be directly involved in the
systemic endothelial dysfunction of the mother [7•].

Work by Maynard and others has led to a greater understanding of the process of defective
angiogenesis associated with preeclampsia [16–18]. Regulation of placental angiogenesis is
essential for a healthy placenta and a successful pregnancy [9••]. A balance between
proangiogenic factors, VEGF and PlGF, and anti-angiogenic factors, sVEGFR-1 and sEng,
is important for normal placental development. The level of PlGF is reduced in patients who
will subsequently develop preeclampsia, whereas sVEGFR-1 and sEng are increased,
particularly in early-onset preeclampsia. In a rat model of preeclampsia, enhanced
production of sVEGFR-1 and reactive oxygen species (ROS) has been reported in a
placental ischemic model of preeclampsia [19]. In this setting, ROS may be implicated in
the hypertension associated with chronic sVEGFR-1 excess during pregnancy.

A recent report from a consensus meeting concerning pre-eclampsia markers concluded that
these markers can be used to predict preeclampsia a few weeks before the onset of clinical
symptoms, but their application for early prediction varies according to the diagnostic test
used [9••]. In addition, dysregulation of angiogenic markers appears not to be specific for
preeclampsia; similar changes occur in intrauterine growth retardation (IUGR) not
associated with preeclampsia, particularly in the case of sEng [9••].

Placental Steroid and Peptide Hormones
The placenta synthesizes and secretes important steroid and peptide hormones [20]. Myatt
demonstrated that the nitration of the protein p38 MAP kinase is increased in preeclamptic
placentas and is associated with loss of catalytic activity, and hypothesized that nitration of
proteins in the placenta, including receptors, transporters, enzymes and structural proteins,
can alter proteins and placental functions, thus influencing fetal growth and development
[20].

Placental protein PP13 is found in the brush border of syncytiotrophoblasts, at the maternal-
fetal interface (the placenta being the only organ that produces PP13). It is involved in
implantation of the embryo and vascular remodeling. PP13 appears to be low during the
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early stages of pregnancy in women who subsequently develop preeclampsia; it may be a
predictive biomarker, but further work is needed [7•, 9••].

With respect to defective placental steroidogenesis, a recent study has demonstrated an
association between reduced estrogen levels and activity of placental aromatase with
increasing severity of preeclampsia [21].

Oxidative Stress
There is support for the role of oxidative stress in preeclampsia. Evidence for oxidative
stress in animal studies of preeclampsia has been demonstrated by the administration of an
inhibitor of nitric oxide (NO) synthesis, L-NAME (L-nitroarginine methyl-ester), into
pregnant rats; the result mimics clinical features of preeclampsia, such as hypertension,
proteinuria, and thrombocytopenia [22].

Agonistic Autoantibodies Against the Angiotensin II Type-1 Receptor
Autoantibodies directed against the angiotensin-II type-1 receptor (AT1-AA) have been
detected in women with preeclampsia [23]. AT1 receptor autoantibodies from the circulation
of women with preeclampsia can reproduce the features of preeclampsia and increase both
sVEGFR-1 and sEng in pregnant mice [24]. However, as discussed in a recent review by
Hertig et al. [7•], these autoantibodies also have been found in some normal pregnancies
without preeclampsia, so their exact role in the pathogenesis of preeclampsia remains to be
determined.

Hypercoagulability
The hypercoagulable state of normal pregnancy is even more pronounced in women with
preeclampsia. Levels of procoagulants such as tissue plasminogen activator, plasminogen
activator inhibitor, homocysteine, von Willebrand factor, and fibronectin are all upregulated
in preeclampsia [25]. One theory is that this maternal hypercoagulable state, along with low-
pressure placental blood flow, may cause deposition of fibrin and the formation of thrombi,
further worsening endothelial dysfunction and placental ischemia [26].

Anticardiolipin Antibodies
A recent meta-analysis concluded that although elevated levels of anticardiolipin antibodies
are associated with preeclampsia, there is insufficient evidence for their use as predictors of
preeclampsia in clinical practice [27].

Complement Activation
In a mouse model of preeclampsia, inhibition of placental complement prevents oxidative
stress and placental dysfunction, as well as proteinuria and renal pathologic features of
preeclampsia [28]. Genetic mutations resulting in abnormal control of the complement
alternative pathway have also been demonstrated in patients with HELLP syndrome
(hemolysis, elevated liver enzymes, and low platelets) [29]. In human studies, genes for the
complement regulatory proteins, membrane cofactor protein (MCP), factor I, and factor H,
have recently been studied in patients from the PROMISSE Study (Predictors of Pregnancy
Outcome: Biomarkers in Antiphospholipid Antibody Syndrome and Systemic Lupus
Erythematosus) [30]. They provide evidence for the role of heterozygous mutations in these
genes in the development of preeclampsia, and set the stage for future studies that will
determine whether elevations of split products, as generated by activation of complement
pathways, may serve as predictors of preeclampsia.
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Genetics and Proteomics
Genetic mechanisms involved in preeclampsia have been highlighted by Carty et al. [31•].
Women with a family history of preeclampsia are at nearly three times higher risk of
developing preeclampsia compared with those without a family history [32]. The systolic
blood pressure in the offspring of preeclamptic women may be elevated as early as 12 years
of age [33], although lifestyle may be an equally important contributory factor. The GOPEC
(Genetics of Pre-eclampsia) consortium studied seven previously reported candidate genes
in 657 carefully phenotyped women with preeclampsia, but none of the single-nucleotide
polymorphisms examined achieved statistical significance [34].

The use of urinary proteomics in predicting preeclampsia has also been reviewed [35].
Urinary biomarkers, including fibrinogen alpha chain, collagen alpha chain, and uromodulin
fragments, may have a role in the diagnosis of late-onset preeclampsia [35].

Insulin Resistance
Insulin resistance and obesity are some of the metabolic abnormalities associated with
preeclampsia. These factors not only may be implicated in the pathogenesis of preeclampsia
but also may be associated with the future risk of cardiovascular disease [31•].

Target Organs of Preeclampsia
Preeclampsia is characterized by widespread vasoconstriction, increased vascular resistance,
and decreased cardiac output [4]. Maternal endothelial damage in the kidney includes
glomerular endotheliosis, generalized swelling and vacuolization of the endothelial cells,
and loss of the capillary space. In an early animal study, VEGF dysregulation was shown to
play a critical role in renal disease in pregnancies affected by preeclampsia [36]. Mice
lacking one VEGF allele in renal podocytes developed the typical renal pathology found in
preeclampsia, suggesting that glomerular capillary function is under the strict gene-dosage–
dependent control of VEGF. In a study of autopsy material from women with severe
preeclampsia, the podocyte-specific proteins nephrin and synaptopodin were shown to be
downregulated [37]. Clinically, urinary podocytes (podocyturia) were found in increased
numbers in patients with preeclampsia [38].

Preeclampsia includes activation of the coagulation system that ranges from mild
thrombocytopenia to the more severe HELLP syndrome. This coagulopathy is due to
widespread endothelial dysfunction, with increased fibronectin and platelet aggregation, as
well as shortened platelet survival and depressed antithrombin III levels [39]. Manifestations
of preeclampsia that can be seen within the liver include intracellular fatty changes, areas of
infarction, subcapsular hematomas, and, rarely, liver rupture.

Cerebral edema and neurologic sequelae can be seen in patients with preeclampsia or
eclampsia. Mechanisms thought to be involved include diminished cerebral autoregulation,
effects of endothelial dysfunction on the blood-brain barrier, or both [40]. Reversible
posterior leukoencephalopathy syndrome (RPLS), also called posterior reversible
encephalopathy syndrome (PRES), has also been observed in patients with preeclampsia. It
is characterized by reversible, posterior-predominant white and gray matter lesions on brain
MRI [41].

The full clinical presentation of preeclampsia and differential diagnosis has been reviewed
by others [8••, 42].
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Management of Hypertension in Pregnancy
Table 2 summarizes the recommendations for treatment that are most widely accepted and
practiced. It is important to note that BP levels requiring therapy in pregnancy, although
somewhat different among various groups and professional societies, have generally been
set at higher systolic and diastolic levels than for the general population. There are several
reasons for this difference. First, there have been few well-designed clinical trials
establishing the benefit of treating mild chronic hypertension during pregnancy (typically
defined in the relevant literature as systolic blood pressure [SBP] of 140 to 160 mm Hg and/
or diastolic blood pressure [DBP] of 90 to 100 mm Hg). As a result, the contemporary
treatment approach is based on the assumption that hypertension lasting 4 or 5 months in a
young woman without other risk factors does not increase her risk for cardiovascular disease
during the pregnancy or later in life. This approach is further justified by the concern that
decreased blood pressure in the mother may compromise perfusion of the uteroplacental unit
and fetal circulation. The choice of antihypertensive therapies has been limited to those that
have proven to be relatively safe, have a long history of clinical use, and have a side-effect
profile acceptable to most obstetricians.

Recommendations from the Current Guidelines
The report of the National High Blood Pressure Education Program (NHBPEP) Working
Group [1] advises that antihypertensive medication may be safely withheld in women with a
history of chronic hypertension and recommends restarting treatment at SBP greater than
150 to 160 mm Hg and/or DBP of 100 to 110 mm Hg, or in the presence of left ventricular
hypertrophy or renal insufficiency. According to the Working Group Report of the
NHBPEP, methyldopa and hydralazine are recommended as initial oral or intravenous
therapy, respectively. In current practice, antihypertensive medications other than
methyldopa and hydralazine are being used more often in pregnancy (Table 2), particularly
in patients for whom blood pressure control cannot be achieved with these agents, or in the
presence of intolerable adverse effects. Methyldopa, labetalol, beta blockers (other than
atenolol), slow-release nifedipine, and the use of a diuretic in preexisting hypertension are
considered as therapeutic options. Angiotensin-converting enzyme (ACE) inhibitors are not
recommended. In preeclampsia, antihypertensive therapy can be withheld unless there is
persistent DBP of 105 to 110 mm Hg or higher. For emergency treatment in preeclampsia,
intravenous hydralazine or labetalol and oral nifedipine can be used.

The American College of Obstetricians and Gynecologists (ACOG) Practice Bulletins
[43, 44] recommend that antihypertensive therapy be used for women with a history of
chronic hypertension who develop severe hypertension in pregnancy, for maternal benefit.
Treatment of uncomplicated mild hypertension is not beneficial, beta blockers and ACE
inhibitors are not recommended, and methyldopa and labetalol are appropriate first-line
agents. For the treatment of preeclampsia, the ACOG guidelines are the same as those from
the NHBPEP group.

According to the clinical practice guidelines of the Society of Obstetricians and
Gynaecologists of Canada [45], for women with severe hypertension (>160/≥110 mm Hg),
blood pressure should be lowered to less than 160 mm Hg SBP and less than 110 mm Hg
DBP in women with chronic hypertension and gestational hypertension in pregnancy. Initial
agents to be used include labetalol, nifedipine, or hydralazine. In women with nonsevere
hypertension (140–159/90–109 mm Hg), BP should be lowered to 130 to 155 mm Hg SBP
and 80 to 105 mm Hg DBP, when there are no comorbid conditions. For women with
comorbidities, SBP should be lowered to 130 to 139 mm Hg, and DBP to 80 to 89 mm Hg.
The antihypertensives that can be considered include methyldopa, labetalol, other beta
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blockers, and calcium channel blockers. Atenolol, prazosin, and ACE inhibitors are not
recommended.

The guidelines of the Society of Obstetric Medicine of Australia and New Zealand
(SOMANZ) [46] recommend that antihypertensive treatment be commenced in all women
with SBP at least 170 mm Hg or DBP at least 110 mm Hg. Several rapidly acting agents are
considered suitable: intravenous labetalol, hydralazine, or diazoxide, or oral nifedipine.
Treatment for mild to moderate hypertension of 140 to 160/90 to 100 mm Hg is optional and
will reflect local practice. They consider methyldopa, labetalol, and oxprenolol to be first-
line agents, and hydralazine, nifedipine, and prazosin to be second-line agents. ACE
inhibitors are not recommended.

The 2007 European Society of Hypertension (ESH) Guidelines for the Management of
Arterial Hypertension [47] include recommendations for hypertension in pregnancy. In the
presence of gestational hypertension and preeclampsia, antihypertensives are indicated for
blood pressures at least 140/90 mm Hg; SBP of 170 mm Hg or higher or DBP of 110 mm
Hg or higher requires emergency treatment. Oral methyldopa, labetalol, calcium antagonists,
and (less frequently) beta blockers are the drugs of choice. Nitroglycerin is suggested for
preeclampsia with pulmonary edema; diuretics are not advised. Emergency treatment
includes intravenous labetalol, oral methyldopa, and oral nifedipine. This group does not
recommend intravenous hydralazine because of concerns about perinatal adverse events.

Podymow et al. extensively reviewed the individual antihypertensive agents mentioned
above, including their adverse effects [48••].

Controversies and Perspectives in Management
The emergence over the past decade of new evidence with respect to both the
pathophysiology of preeclampsia and the benefits of early hypertension treatment in the
general population may affect the management of hypertensive pregnant patients. The
notion that pregnant women with chronic hypertension are at low risk for cardiovascular
complications within the short duration of pregnancy may be in question, given the current
trend towards advanced maternal age at first pregnancy. These women may have other
cardiovascular risk factors, such as obesity or hyperlipidemia, and/or signs of target organ
hypertensive damage. In addition, modern methods of assisted reproduction (such as in vitro
fertilization), have enabled women with cardiovascular risk factors that are associated with
decreased fertility (such as diabetes mellitus and renal disease) to conceive. In these women,
treatment of hypertension of even a short duration may improve their cardiovascular risks,
especially in view of recent studies in the general population showing an important
correlation between the time taken to achieve goal blood pressure and clinical outcomes—
that is, outcome is better with earlier and more effective treatment [49, 50]. Finally, recent
studies have indicated that cerebral vascular events in women with severe preeclampsia and
eclampsia may occur when SBP exceeds 150 mm Hg; these studies have called for a
paradigm shift, recommending antihypertensive therapy when the SBP reaches or exceeds
155 to 160 mm Hg [51]. Indeed, most investigators agree that antihypertensive therapy in
the peripartum period should be initiated when DBP approaches 100 mm Hg or blood
pressure is greater than or equal to 150/100 mm Hg [52]. As abrupt decreases in BP may
adversely affect uteroplacental perfusion, treatment of hypertension mandates close maternal
and fetal monitoring as the blood pressure is lowered. The ultimate therapeutic goal is to
prevent maternal complications without compromising fetal well-being.
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Management Beyond Antihypertensive Therapy
Magnesium Sulphate and Other Anticonvulsants—A Cochrane review of treatment
of women with preeclampsia reported that magnesium sulphate more than halves the risk of
eclampsia and probably reduces maternal death [53•]. In women with eclampsia, magnesium
sulphate reduces the risk ratio of maternal death and of recurrence of seizures, compared
with diazepam.

Antiplatelet agents—A review of 59 trials involving 37,560 women found that low doses
of aspirin reduced the risk of preeclampsia by 17%, the risk of fetal or neonatal deaths by
14%, and the relative risk of preterm births by 8% [54]. Doses up to 75 mg appear to be
safe.

Antioxidants to Prevent Preeclampsia—It has been demonstrated that
supplementation with vitamin C (at a dose of 1000 mg daily) and vitamin E (at a dose of 400
IU daily) does not reduce the rates of either serious adverse outcomes of pregnancy-
associated hypertension or preeclampsia among low-risk, nulliparous women [55••].

Calcium Supplementation—A review of calcium supplementation during pregnancy for
preventing hypertensive disorders concluded that calcium supplementation appears to
approximately halve the risk of preeclampsia and reduces the risk of preterm birth and the
rare occurrence of the composite outcome “death or serious morbidity” [56]. Of note, most
women in these trials had a low-calcium diet.

Other Options—Other management options such as the use of corticosteroids, plasma
volume expansion, or interventions such as rest or exercise have not been validated [3]. A
suggested management paradigm can be found in the comprehensive review of preeclampsia
by Steegers et al [8••].

Novel or Potential Therapies
A number of potential therapeutic targets are under investigation. Among the more recent
are aminopeptidases, heme oxygenase 1, and marinobufagenin.

Aminopeptidases such as placental leucine aminopeptidase (P-LAP) and aminopeptidase A
(APA) do not cross the placental barrier. In the pregnant, spontaneously hypertensive rat,
APA acts as an antihypertensive agent, degrading vasoactive peptides, and as a result, it
normalizes blood pressure [57]. The role of aminopeptidases as potential therapeutic agents
is being investigated.

A recent study by George et al. examined heme oxygenase 1 (HO-1) induction in a rat
model of placental ischemia [58]. These authors suggest two potential pathways through
which HO-1 may act: normalization of angiogenic balance in the placenta and reduction in
oxidative stress. Both pathways are potential targets for treatment in preeclampsia.

Researchers including Uddin et al. have investigated the role of marinobufagenin (MBG), a
cardiotonic steroid, and its antagonist resibufogenin (RBG), in experimental animal models
of preeclampsia [59]. They have demonstrated that in a rat model of preeclampsia, MBG
inhibits first-trimester cytotrophoblast cell function, and urinary excretion of MBG is
elevated prior to the development of hypertension and proteinuria. MBG also causes
hypoxia and ischemia, leading to an imbalance of proangiogenic and antiangiogenic factors.
RBG, when given early in pregnancy, prevented the development of hypertension,
proteinuria, and intrauterine growth restriction.
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Conclusions
Our knowledge of the pathophysiology of preeclampsia is rapidly evolving and may lead to
potential new therapeutic targets for this condition. The suggested management guidelines
from several international expert groups help guide physicians in the management of
hypertension in pregnancy. However, their definitions diverge with respect to what
constitutes high blood pressure (particularly severe hypertension) in pregnancy, and the
thresholds that require treatment. Important questions, such as whether pregnancy outcomes
may be improved with earlier and better blood pressure control and what should be the
optimal treatment targets, are complicated by the lack of prospective trials specifically
addressing these issues. These questions must be evaluated in future studies that are
adequately powered to compare the effects of different blood pressure targets on maternal
and fetal outcomes. For instance, CHIPS (Control of Hypertension in Pregnancy Study) is a
prospective, randomized, multicenter trial evaluating the effects on perinatal and maternal
complications of a DBP target of 100 mm Hg versus 85 mm Hg.

While awaiting the results of this trial, the optimal timing and choice of therapy must remain
a matter of carefully weighing the risk/benefit ratio for each individual patient, with an
overall goal of improving maternal and fetal outcomes.
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Figure 1.
Preeclampsia: implicated factors and short-term and long-term consequences. IUGR
intrauterine growth retardation; PRES posterior reversible encephalopathy syndrome.
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Table 1

Classification of blood pressure in pregnancy

Condition Definition and management

Preeclampsia or eclampsia A pregnancy-specific disorder that is a multisystem disease characterized by hypertension ≥ 140/±90 mm Hg
on at least two occasions at least 6 hours apart, and proteinuria ≥ 300 mg in a 24-hour urine collection, after 20
weeks gestation. Antihypertensive therapy is indicated for sustained blood pressure elevations ≥ 160 mm Hg
systolic or 105 mm Hg diastolic. The goal of blood pressure reduction in emergency situations should be a
gradual reduction of blood pressure to the normal range.

The convulsive form of preeclampsia, eclampsia, affects 0.1% of all pregnancies.

Preeclampsia superimposed
on chronic hypertension

≤ 30% of women with chronic hypertension develop preeclampsia (de novo proteinuria), usually in the third
trimester; proteinuria is not seen in uncomplicated chronic hypertension.

Chronic hypertension BP ≥ 140/± 90 mm Hg before pregnancy or before the 20th week of gestation. The NHBPEP Working Group
advises that antihypertensive medication can be safely withheld in this group, provided that blood pressure
remains < 150–160 mm Hg systolic and 100–110 mm Hg diastolic while the patient is off medications.

Gestational hypertension New onset of hypertension ≥ 140/±90 mm Hg on at least two occasions at least 6 hours apart, after 20 weeks
gestation in the absence of proteinuria (< 300 mg in a 24-hour urine collection).

If blood pressure returns to normal by 12 weeks postpartum, the diagnosis of transient hypertension of
pregnancy can be assigned. If elevated blood pressure persists, the diagnosis of chronic hypertension is made.

NHBPEP National High Blood Pressure Education Program.
(Adapted from the Report of the National High Blood Pressure Education Program Working Group on High Blood Pressure in Pregnancy [1].)
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Table 2

Recommended management options for treating hypertension in pregnancy

Strategy Recommendations

Pharmacologic agents: First-line

  Methyldopa Drug of choice according to all groups

  Labetalol May be associated with fetal growth restriction

  Oxprenolol A first-line agent by SOMANZ [46]

Pharmacologic agents: Second-line

  Nifedipine May inhibit labor; widely used

  Hydralazine Long experience, with few adverse events documented

  Beta blockers (atenolol not recommended) [43, 45] Atenolol presents risk of growth restriction when started in first or second trimester

  Diazoxide IV bolus for acute BP lowering in severe hypertension [46]

  Prazosin Consider as a second-line agent by SOMANZ [46]; not recommended by SOGC [45]

  Clonidine Alternative option

  Hydrochlorothiazide Can cause volume contraction and electrolyte disorders

  IV Magnesium sulphate For prevention and treatment of seizures in severe preeclampsia or eclampsia

Other agents

  Low-dose aspirin Advised for women at high risk [60, 61]; used prophylactically in women with a history
of preeclampsia at < 28 weeks [47]

  Fish oil supplementation Not recommended [1, 60]

  Calcium supplementation May have a role in decreasing incidence of preeclampsia; definite role in populations
with low calcium intake [1, 61]

  Vitamin C and E Not recommended [55, 60, 61]

  Steroid therapy Only for fetal lung maturation [45, 46, 60]

Contraindicated

  ACE inhibitors, angiotensin II receptor blockers,
direct renin inhibitors

ACE angiotensin-converting enzyme; BP blood pressure; IV intravenous; SOGC Society of Obstetricians and Gynaecologists of Canada;
SOMANZ Society of Obstetric Medicine of Australia and New Zealand.
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