
CASE Onset of nausea and headache, and 
elevated BP, at full term
A 24-year-old woman (G1P0) at 39 2/7 weeks 

of gestation without significant medical history 

and with uncomplicated prenatal care presents 

to labor and delivery reporting uterine contrac-

tions. She reports nausea and vomiting, and 

reports having a severe headache this morn-

ing. Blood pressure (BP) is 154/98 mm Hg. 

Urine dipstick analysis demonstrates absence 

of protein.

How should this patient be managed?

Although we have gained a greater under-
standing of hypertensive disorders in preg-
nancy—most notably, preeclampsia—during 
the past 15 years, management of these pa-
tients can, as evidenced in the case above, 
be complicated. Providers must respect this 
disease and be cognizant of the significant 
maternal, fetal, and neonatal complica-
tions that can be associated with hyperten-

sion during pregnancy—a leading cause of 
preterm birth and maternal mortality in the 
United States.1-3 Initiation of early and aggres-
sive antihypertensive medical therapy, when 
indicated, plays a key role in preventing cata-
strophic complications of this disease.

Terminology and classification
Hypertension of pregnancy is classified as:
•	 chronic hypertension: BP >140/90 mm Hg 

prior to pregnancy or prior to 20 weeks of 
gestation. Patients who have persistently 
elevated BP 12 weeks after delivery are also 
in this category.

•	 preeclampsia–eclampsia: hypertension 
along with multisystem involvement that 
occurs after 20 weeks of gestation.

•	 gestational hypertension: hypertension 
alone after 20 weeks of gestation; in ap-
proximately 15% to 25% of these patients, a 
diagnosis of preeclampsia will be made as 
pregnancy progresses.

•	 chronic hypertension with superim-
posed preeclampsia: hypertension 
complicated by development of multisys-
tem involvement during the course of the 
pregnancy—often a challenging diagnosis, 
associated with greater perinatal morbidity 
than either chronic hypertension or pre-
eclampsia alone.
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Importance of providing standardized 
management of hypertension  
in pregnancy 

Good outcomes depend on following best-practice recommendations 
for preventive, emergent, and routine care, based on our improving 
understanding of pathophysiology and risk

Marc H. Incerpi, MD
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Evaluation of the  
hypertensive gravida
Although most pregnant patients (approxi-
mately 90%) who have a diagnosis of chronic 
hypertension have primary or essential hy-
pertension, a secondary cause—including 
thyroid disease, systemic lupus erythema-
tosus (SLE), and underlying renal disease—
might be present and should be sought out. 
It is important, therefore, to obtain a compre-
hensive history along with a directed physi-
cal examination and appropriate laboratory 
tests. 

Ideally, a patient with chronic hyperten-
sion should be evaluated prior to pregnancy, 
but this rarely occurs. At the initial encounter, 
the patient should be informed of risks asso-
ciated with chronic hypertension, as well as 
receive education on the signs and symptoms 
of preeclampsia. Obtain a thorough history—
not only to evaluate for secondary causes of 
hypertension or end-organ involvement (eg, 
kidney disease), but to identify comorbidities 
(such as pregestational diabetes mellitus). 
The patient should be instructed to immedi-
ately discontinue any teratogenic medication 
(such as an angiotensin-converting enzyme 
inhibitor or angiotensin-receptor blocker).

Routine laboratory evaluation 
Testing should comprise a chemistry panel to 
evaluate serum creatinine, electrolytes, and 

liver enzymes. A 24-hour urine collection for 
protein excretion and creatinine clearance 
or a urine protein–creatinine ratio should be 
obtained to record baseline kidney function.4  

(Such testing is important, given that new-
onset or worsening proteinuria is a manifes-
tation of superimposed preeclampsia.) All 
pregnant patients with chronic hypertension 
also should have a complete blood count, in-
cluding a platelet count, and an early screen 
for gestational diabetes. 

Depending on what information is ob-
tained from the history and physical examina-
tion, renal ultrasonography and any of several 
laboratory tests can be ordered, including thy-
roid function, an SLE panel, and vanillylman-
delic acid/metanephrines. If the patient has 
a history of severe hypertension for greater 
than 5 years, is older than 40 years, or has  
cardiac symptoms, baseline electrocardio-
graphy or echocardiography, or both, are  
recommended. 

Clinical manifestations of chronic 
hypertension during pregnancy 
include5:
•	 in the mother: accelerated hypertension, 

with resulting target-organ damage involv-
ing heart, brain, and kidneys

•	 in the fetus: placental abruption, preterm 
birth, fetal growth restriction, and fetal 
death. 

What should treatment  
seek to accomplish?
The goal of antihypertensive medication 
during pregnancy is to reduce maternal risk 
of stroke, congestive heart failure, renal fail-
ure, and severe hypertension. No convincing 
evidence exists that antihypertensive medi-
cations decrease the incidence of superim-
posed preeclampsia, preterm birth, placental 
abruption, or perinatal death.

According to the American College of 
Obstetricians and Gynecologists (ACOG), 
antihypertensive medication is not indicated 
in patients with uncomplicated chronic hy-
pertension unless systolic BP is >160 mm Hg 
or diastolic BP is >105 mm Hg.3 The goal is to P
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maintain systolic BP at 120–160 mm Hg and 
diastolic BP at 80–105 mm Hg. The National 
Institute for Health and Care Excellence rec-
ommends treatment of hypertension when 
systolic BP is >150 mm Hg or diastolic BP is 
>100 mm Hg.6 In patients with end-organ dis-
ease (chronic renal or cardiac disease) ACOG 
recommends treatment with an antihyper-
tensive when systolic BP is >140 mm Hg or 
diastolic BP is >90 mm Hg. 

First-line antihypertensives considered 
safe during pregnancy are methyldopa,  
labetalol, and nifedipine. Thiazide diuretics, 
although considered second-line agents, may 
be used during pregnancy—especially if BP 
is adequately controlled prior to pregnancy. 
Again, angiotensin-converting enzyme  
inhibitors and angiotensin-receptor block-
ers are contraindicated during pregnancy  
(TABLE 1).3 

Continuing care 
in chronic hypertension
Given the maternal and fetal consequences 
of chronic hypertension, it is recommended 
that a hypertensive patient be followed closely 
as an outpatient; in fact, it is advisable 

that she check her BP at least twice daily. 
Beginning at 24 weeks of gestation, serial ul-
trasonography should be performed every 4 
to 6 weeks to evaluate interval fetal growth. 
Twice-weekly antepartum testing should be-
gin at 32 to 34 weeks of gestation.

During the course of the pregnancy, 
the chronically hypertensive patient should 
be observed closely for development of su-
perimposed preeclampsia. If she does not 
develop preeclampsia or fetal growth re-
striction, and has no other pregnancy com-
plications that necessitate early delivery, 3 
recommendations regarding timing of deliv-
ery apply7:
•	 If the patient is not taking antihypertensive 

medication, delivery should occur at 38 to 
39 6/7 weeks of gestation

•	  If hypertension is controlled with medica-
tion, delivery is recommended at 37 to 39 
6/7 weeks of gestation.

•	 If the patient has severe hypertension that 
is difficult to control, delivery might be ad-
visable as early as 36 weeks of gestation. 

Be vigilant for maternal complications 
(including cardiac compromise, congestive 
heart failure, cerebrovascular accident, hy-
pertensive encephalopathy, and worsening  

TABLE 1  Oral antihypertensive therapy in pregnancy3

Drug (brand names)a Dosage Comments

Labetalol (Normodyne, Trandate) 200–2,400 mg/d orally in 2 or 3 divided doses • �Well tolerated

• �Potential bronchoconstrictive effects

• �Avoid in patients with asthma and 
congestive heart failure

Nifedipine (Adalat, Afeditab, Nifediac, 
Procardia)

30–120 mg/d orally  
(use slow-release preparation)

• �Do not use sublingual form

Methyldopa (Aldomet) 0.5–3 g/d orally in 2 or 3 divided doses • �Childhood safety data to 7 years of age

• �Might not be as effective in controlling 
severe hypertension

Thiazide diuretics (Diuril, Enduron, 
Esidrix, Lozol, Microzide, Mykrox, 
Zaroxolyn)

Varies by agent • �Second-line agents

Angiotensin-converting enzyme 
inhibitors and angiotensin-receptor 
blockers

— • �Associated with fetal anomalies

• �Contraindicated in pregnancy and 
preconception period

aNot an exhaustive list.

First-line 
antihypertensives 
considered safe 
during pregnancy 
are methyldopa, 
labetalol, and 
nifedipine; 
thiazide diuretics 
are second-line 
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renal disease) and fetal complications (such as 
placental abruption, fetal growth restriction, 
and fetal death). If any of these occur, man-
agement must be tailored and individualized 
accordingly. Study results have demonstrated 
that superimposed preeclampsia occurs in  
20% to 30% of patients who have underlying 
mild chronic hypertension. This increases  
to 50% in women with underlying severe  
hypertension.8 

The complex challenge  
of managing preeclampsia
Chronic hypertension is not the only risk 
factor for preeclampsia; others include nul-
liparity, history of preeclampsia, multifetal 
gestation, underlying renal disease, SLE, 
antiphospolipid syndrome, thyroid disease, 
and pregestational diabetes. Furthermore, 
preeclampsia has a bimodal age distribution, 
occurring more often in adolescent pregnan-
cies and women of advanced maternal age. 
Risk is also increased in the presence of ab-
normal levels of various serum analytes or 
biochemical markers, such as a low level of 
pregnancy-associated plasma protein A or 
estriol or an elevated level of maternal serum 
α-fetoprotein, human chorionic gonadotro-
pin, or inhibin—findings that might reflect 
abnormal placentation.9

In fact, the findings of most studies that 
have looked at the pathophysiology of pre-
eclampsia appear to show that several note-
worthy pathophysiologic changes are evident 
in early pregnancy10,11:
•	 incomplete trophoblastic invasion of spiral 

arteries
•	 retention of thick-walled, muscular arteries
•	 decreased placental perfusion
•	 early placental hypoxia
•	 placental release of factors that lead to 

endothelial dysfunction and endothelial 
damage. 

Ultimately, vasoconstriction becomes ev-
ident, which leads to clinical manifestations of 
the disorder. In addition, there is an increase 
in the level of thromboxane (a vasoconstric-
tor and platelet aggregator), compared to the 
level of prostacyclin (a vasodilator).

ACOG revises nomenclature, provides 
recommendations 
The considerable expansion of knowledge 
about preeclampsia over the past 10 to 15 
years has not translated to better outcomes. 
In 2012, ACOG, in response to troubling ob-
servations about the condition (see “ACOG 
finds compelling motivation to boost un-
derstanding, management of preeclampsia,” 
page 31), created a Task Force to investigate 
hypertension in pregnancy.

Findings and recommendations of the 
Task Force were published in November 
2013,3 and have been endorsed and sup-
ported by professional organizations, includ-
ing the American Academy of Neurology, 
American Society of Hypertension, Pre-
eclampsia Foundation, and the Society for 
Maternal-Fetal Medicine. A major premise 
of the Task Force that has had a direct impact 
on recommendations for management of 
preeclampsia is that the condition is a pro-
gressive and dynamic process that involves 
multiple organ systems and is not specifically 
confined to the antepartum period. 

The nomenclature of mild preeclampsia 
and severe preeclampsia was changed in the 
Task Force report to preeclampsia without 
severe features and preeclampsia with severe 
features. Preeclampsia without severe fea-
tures is diagnosed when a patient has:
•	 systolic BP >140 mm Hg or diastolic  

BP >90 mm Hg (measured twice at least  
4 hours apart)

•	 proteinuria, defined as a 24-hour urine 
collection of >300 mg of protein or a urine 
protein–creatinine ratio of >0.3. 

If a patient has elevated BP by those cri-
teria, plus any of several laboratory indicators 
of multisystem involvement (platelet count, 
<100 × 103/μL; serum creatinine level, >1.1 
mg/dL; doubling in the serum creatinine con-
centration; liver transaminase concentrations 
twice normal) or other findings (pulmonary 
edema, visual disturbance, headaches), she 
has preeclampsia with severe features. A 
diagnosis of preeclampsia without severe fea-
tures is upgraded to preeclampsia with severe 
features if systolic BP increases to >160 mm Hg 
or diastolic BP increases to >110 mm Hg  
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(determined by 2 measurements 4 hours 
apart) or if “severe”-range BP occurs with 
such rapidity that acute antihypertensive 
medication is required.

Pharmacotherapy for hypertensive 
emergency 
Acute BP control with intravenous (IV) labet-
alol or hydralazine or oral nifedipine is recom-
mended when a patient has a hypertensive 
emergency, defined as acute-onset severe 
hypertension that persists for >15 minutes 
(TABLE 2).12 The goal of management is not to 
completely normalize BP but to lower BP to 

the range of 140 to 155 mm Hg (systolic) and 
90 to 105 mm Hg (diastolic). Of all proposed 
interventions, these agents are likely the most 
effective in preventing a maternal cerebrovas-
cular or cardiovascular event. (Note: Labet-
alol is contraindicated in patients with severe 
asthma and in the setting of acute cocaine or 
methamphetamine intoxication. Hydralazine 
can cause tachycardia.)13,14

Once a diagnosis of preeclampsia with 
severe features or superimposed preeclamp-
sia with severe features is made, the patient 
should remain hospitalized until delivery. 
If either of these diagnoses is made at >34 
weeks of gestation, there is no reason to pro-
long pregnancy. Rather, the patient should 
be given prophylactic magnesium sulfate to 
prevent seizures and delivery should be ac-
complished.15,16 Earlier than 36 6/7 weeks of 
gestation, consider a late preterm course of 
corticosteroids; however, do not delay deliv-
ery in this situation.17

Planning for delivery 
Route of delivery depends on customary ob-
stetric indications. Before 34 weeks of gesta-
tion, corticosteroids, magnesium sulfate, and 
prolonging the pregnancy until 34 weeks of 
gestation are recommended. If, at any time, 
maternal or fetal condition deteriorates, de-
livery should be accomplished regardless of 
gestational age. If the patient is unwilling to 
accept the risks of expectant management 
of preeclampsia with severe features remote 
from term, delivery is indicated.18,19 If deliv-
ery is not likely to occur, magnesium sulfate 
can be discontinued after the patient has re-
ceived a second dose of corticosteroids, with 
the plan to resume magnesium sulfate if she 
develops signs of worsening preeclampsia 
or eclampsia, or once the plan for delivery  
is made.

In patients who have either gestational 
hypertension or preeclampsia without se-
vere features, the recommendation is to ac-
complish delivery no later than 37 weeks of 
gestation. While the patient is being expec-
tantly managed, close maternal and fetal 
surveillance are necessary, comprising serial 
assessment of maternal symptoms and fetal 

TABLE 2  Options for emergent treatment  
of acute-onset severe hypertension of pregnancy12

IV labetalol

Administer 20 mg

Measure BP in 10 minutes

If BP remains elevated, administer 40 mg

Measure BP in 10 minutes

If BP remains elevated, administer 80 mg

Measure BP in 10 minutes

If BP remains elevated, administer IV hydralazine 10 mg

Measure BP in 20 minutes

If BP remains elevated, obtain emergency consultation

IV hydralazine

Administer 5 or 10 mg

Measure BP in 20 minutes

If BP remains elevated, administer 10 mg

Measure BP in 20 minutes

If BP remains elevated, administer IV labetalol 20 mg

Measure BP in 10 minutes

If BP remains elevated, administer IV labetalol, 40 mg

Obtain emergency consultation

Oral nifedipine

Administer 10 mg

Measure BP in 20 minutes

If BP remains elevated, administer 20 mg

Measure BP in 20 minutes

If BP remains elevated, administer 20 mg

Measure BP in 20 minutes

If BP remains elevated, administer IV labetalol, 40 mg

Obtain emergency consultation

Abbreviations: BP, blood pressure; IV, intravenous.
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movement; serial BP measurement (twice 
weekly); and weekly measurement of  the 
platelet count, serum creatinine, and liver en-
zymes. At 34 weeks of gestation, conventional 
antepartum testing should begin. Again, if 
there is deterioration of the maternal or fetal 
condition, the patient should be hospitalized 
and delivery should be accomplished accord-
ing to the recommendations above.3 

Seizure management 
If a patient has a tonic–clonic seizure consis-
tent with eclampsia, management should be 
as follows:
1.	Preserve the airway and immediately tilt 

the head forward to prevent aspiration.
2.	If the patient is not receiving magnesium 

sulfate, immediately administer a loading 
dose of 4–6 g IV or 10 mg intramuscularly if 
IV access has not been established.20

3.	If the patient is already receiving magne-
sium sulfate, administer a loading dose of 
2 g IV over 5 minutes.

4.	If the patient continues to have seizure activ-
ity, administer anticonvulsant medication 

(lorazepam, diazepam, midazolam, or 
phenytoin).

Eclamptic seizures are usually self- 
limited, lasting no longer than 1 or 2 minutes. 
Regrettably, these seizures are unpredictable 
and contribute significantly to maternal mor-
bidity and mortality.21,22 A maternal seizure 
causes a significant interruption in the oxy-
gen pathway to the fetus, with resultant late 
decelerations, prolonged decelerations, or 
bradycardia.

Resist the temptation to perform emer-
gent cesarean delivery when eclamptic seizure 
occurs; rather, allow time for fetal recovery 
and then proceed with delivery in a controlled 
fashion. In many circumstances, the patient 
can undergo vaginal delivery after an eclamp-
tic seizure. Keep in mind that the differential 
diagnosis of new-onset seizure in pregnancy 
includes cerebral pathology, such as a bleed-
ing arteriovenous malformation or ruptured 
aneurysm. Therefore, brain-imaging studies 
might be indicated, especially in patients who 
have focal neurologic deficits, or who have sei-
zures either while receiving magnesium sul-
fate or 48 to 72 hours after delivery.

Preeclampsia postpartum 
More recent studies have demonstrated that 
preeclampsia can be exacerbated after deliv-
ery or might even present initially postpar-
tum.23,24 In all women in whom gestational 
hypertension, preeclampsia, or superimposed 
preeclampsia is diagnosed, therefore, recom-
mendations are that BP be monitored in the 
hospital or on an outpatient basis for at least 
72 hours postpartum and again 7 to 10 days 
after delivery. For all women postpartum, the 
recommendation is that discharge instruc-
tions 1) include information about signs and 
symptoms of preeclampsia and 2) emphasize 
the importance of promptly reporting such 
developments to providers.25 Remember: Se-
quelae of preeclampsia have been reported as 
late as 4 to 6 weeks postpartum.

Magnesium sulfate is recommended 
when a patient presents postpartum with 
new-onset hypertension associated with 
headache or blurred vision, or with pre-
eclampsia with severe hypertension. Because 

My practice recommendations

Antihypertensive medication is the mainstay of treatment for severely 
elevated blood pressure (BP). To avoid fetal heart rate decelerations 
and possible emergent cesarean delivery, however, do not decrease 
BP too quickly or lower to values that might compromise perfusion 
to the fetus. The BP goal should be 140–155 mm Hg (systolic) and 
90–105 mm Hg (diastolic). A 

Be prepared for eclampsia, which is unpredictable and can 
occur in patients without symptoms or severely elevated BP and 
even postpartum in patients in whom the diagnosis of preeclampsia 
was never made prior to delivery. The response to eclamptic seizure 
includes administering magnesium sulfate, which is the approved 
initial therapy for an eclamptic seizure. A

Make algorithms for acute treatment of severe hypertension and 
eclampsia readily available or posted in labor and delivery units and 
in the emergency department. C

Counsel high-risk patients about the potential benefit of low-
dosage aspirin to prevent preeclampsia. A

Strength of recommendation:
A Good-quality patient-oriented evidence
B �Inconsistent or limited-quality patient-oriented evidence
C �Consensus, usual practice, opinion, disease-oriented evidence, 

case series
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patients with a 
history of the 
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nonsteroidal anti-inflammatory drugs can be 
associated with elevated BP, these medica-
tions should be replaced by other analgesics 
in women with hypertension that persists for 
more than 1 day postpartum.

Prevention of preeclampsia 
Given the significant maternal, fetal, and 
neonatal complications associated with pre-
eclampsia, a number of studies have sought 
to determine ways in which this condition 
can be prevented. Currently, although no in-
terventions appear to prevent preeclampsia 
in all patients, significant strides have been 
made in prevention for high-risk patients. 
Specifically, beginning low-dosage aspirin 
(most commonly, 81 mg/d, beginning at less 
than 16 weeks of gestation) has been shown to 
mitigate—although not eliminate—risk in pa-
tients with a history of preeclampsia and those 
who have chronic hypertension, multifetal 
gestation, pregestational diabetes, renal dis-
ease, SLE, or antiphospholipid syndrome.26,27 

Aspirin appears to act by preferentially blocking 
production of thromboxane, thus reducing the 
vasoconstrictive properties of this hormone.

Summing up
Hypertensive disorders during pregnancy 
are associated with significant morbidity and 

mortality for mother, fetus, and newborn. 
Preeclampsia, specifically, is recognized as a 
dynamic and progressive disease that has the 
potential to involve multiple organ systems, 
might present for the first time after delivery, 
and might be associated with long-term risk 
of hypertension, heart disease, stroke, and 
venous thromboembolism.28,29 
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ACOG finds compelling motivation to boost 
understanding, management of preeclampsia

•	 Incidence of preeclampsia in the United States has increased by 
25% over the past 2 decades

•	 Etiology remains unclear
•	 Leading cause of maternal and perinatal morbidity and mortality
•	 Risk factor for future cardiovascular disease and metabolic disease 

in women
•	 Hypertensive disorders of pregnancy are major contributors to 

prematurity
•	 New best-practice recommendations are urgently needed to guide 

clinicians in the care of women with all forms of preeclampsia and 
hypertension during pregnancy

•	 Improved patient education and counseling strategies are needed 
to convey, more effectively, the dangers of preeclampsia and 
hypertension during pregnancy
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