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TARGET AUDIENCE: Th is activity has been designed 
to meet the educational needs of physician assistants 
and nurse practitioners in primary care with obstet-
rics patients who develop pregnancy-induced hyper-
tension. 

• Original Release Date: May 2012
• Expiration Date: May 31, 2013
• Estimated Time to Complete Th is Activity: 1 hour
• Medium: Printed journal and online CE/CME

PROGRAM OVERVIEW: Th e primary objective of this 
educational initiative is to provide clinicians in prima-
ry care with the most up-to-date information regard-
ing the hypertensive disorders of pregnancy, including 
risk factors, presentation, ongoing monitoring, and 
treatment strategies.

EDUCATIONAL OBJECTIVES: After completing this 
activity, the participant should be better able to:
•  Explain the potential concerns for the patient with 

pregnancy-induced hypertension (PIH) and for the 
fetus. 

•  List laboratory tests that are recommended for 
women with PIH to identify signs of preeclampsia 
and monitoring strategies used to evaluate fetal 
well-being.

•  Describe the focused prenatal physical examination 
for the patient with PIH, including the signs and 
symptoms of severe PIH and/or preeclampsia.

•  Discuss expectant management, induction of labor, 
and current recommendations for antihypertensive 
therapy in women with PIH.

FACULTY: Jennifer Ribowsky, MS, RPA-C, is a physi-
cian assistant and a faculty member, preclinical coor-
dinator, and clinical consultant in pharmacology in 
the Physician Assistant Program at Pace University–
Lenox Hill Hospital in New York City. Caitlin Hender-
son, S-NP, RN(BSN), is a labor and delivery nurse at 
South Nassau Community Hospital in Oceanside, 

New York and is enrolled in the Perinatal/Women’s 
Health Nurse Practitioner Program at Stony Brook 
University in New York.

ACCREDITATION STATEMENT:
PHYSICIAN ASSISTANTS
Th is program has been reviewed and is approved for a 
maximum of 1.0 hour of American Academy of Physi-
cian Assistants (AAPA) Category I CME credit by the 
Physician Assistant Review Panel. Approval is valid 
for one year from the issue date of May 2012. Partici-
pants may submit the self-assessment at any time 
during that period. 

Th is program was planned in accordance with 
 AAPA’s CME Standards for Enduring Material Pro-
grams and for Commercial Support of Enduring Ma-
terial Programs.

Successful completion of the self-assessment is re-
quired to earn Category I CME credit. Successful com-
pletion is defi ned as a cumulative score of at least 70% 
correct.

ACCREDITATION STATEMENT: 
NURSE PRACTITIONERS
Th is program has been approved by the Nurse Practi-
tioner Association New York State (Th e NPA) for 1.0 
contact hour.

DISCLOSURE OF CONFLICTS OF INTEREST
Th e faculty reported the following fi nancial relation-
ships or relationships to products or devices they or 
their spouse/life partner have with commercial inter-
ests related to the content of this CME activity: Jen-
nifer Ribowsky, MS, RPA-C, and Caitlin Henderson, 
S-NP, RN(BSN), reported no signifi cant fi nancial rela-
tionship with any commercial entity related to this 
activity. 

METHOD OF PARTICIPATION: Th e fee for partici-
pating and receiving CME credit for this activity is 
$10.00. During the period May 2012 through May 31, 

2013, participants must 1) read the learning objec-
tives and faculty disclosures; 2) study the educational 
activity; 3) go to www.clinicianreviews.com/CE 
Courses.aspx, follow links to the posttest for this ac-
tivity, and provide payment information via our se-
cure server; 4) complete the 10-question posttest by 
recording the best answer to each question; and 5) 
record their response to each of the additional evalu-
ation questions.

If you have any questions, e-mail CR.evaluations@
qhc.com. Upon successful completion of an online 
posttest, with a score of 70% or better, and the com-
pletion of the online activity evaluation form, a state-
ment of credit will be made available immediately. 

DISCLOSURE OF UNLABELED USE: Th is educa-
tional activity may contain discussion of published 
and/or investigational uses of agents that are not in-
dicated by the FDA. AAPA, Th e NPA, and Quadrant 
HealthCom Inc. do not recommend the use of any 
agent outside of the labeled indications.

Th e opinions expressed in this educational activity 
are those of the faculty and do not necessarily repre-
sent the views of AAPA, Th e NPA, or Quadrant Health-
Com Inc. Please refer to the offi  cial prescribing infor-
mation for each product for discussion of approved 
indications, contraindications, and warnings.

DISCLAIMER: Participants have an implied respon-
sibility to use the newly acquired information to en-
hance patient outcomes and their own professional 
development. Th e information presented in this ac-
tivity is not meant to serve as a guideline for patient 
management. Any procedures, medications, or other 
courses of diagnosis or treatment discussed or sug-
gested in this activity should not be used by clinicians 
without evaluation of their patient’s conditions and 
the possible contraindications or dangers in use, re-
view of any applicable manufacturer’s product infor-
mation, and comparison with recommendations of 
other authorities. 

Pregnancy-Induced 
Hypertension
Jennifer Ribowsky, MS, RPA-C, Caitlin Henderson, S-NP, RN(BSN)

Women with pregnancy-induced hypertension (PIH) are at 
increased risk for preeclampsia, cesarean delivery, renal dysfunction, 
and placental abruption; associated risks to the fetus include 
intrauterine growth restriction, preterm delivery, low birth weight, 
and neonatal ICU admission. Ongoing monitoring for increased 
hypertension and proteinuria, consideration of expectant 
management or labor induction, and appropriate use of 
antihypertensive therapy are essential components in the 
management of women with PIH.

Risks to both mother and fetus are increased when 
hypertension develops or worsens with pregnancy.
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H
ypertensive disorders 
represent one of the 
most common medical 
complications of preg-

nancy.1,2 Based on a nationwide 
inpatient sample examining 
more than 36 million deliveries 
in the United States, the preva-
lence of associated hypertensive 
disorders increased from 67.2 
per 1,000 deliveries in 1998 to 
83.4 per 1,000 deliveries in 2006.3 
Pregnancy-induced hypertension 
(also referred to as gestational 
hypertension or hypertensive 
disorder of pregnancy)4-6 is esti-
mated to aff ect 6% to 8% of US 
pregnancies.1,2

Women who develop severe 
hypertension during pregnancy 
may experience adverse eff ects 
similar to those associated with 
mild preeclampsia.2,7,8 In the 
mother, these may range from el-
evated liver enzymes to renal dys-

function; and in the fetus, from 
preterm delivery to intrauterine 
restriction of fetal growth.7,8 

Th is article will review the 
risk factors, clinical presenta-
tion, diagnosis, and manage-
ment of pregnancy-induced hy-
pertension. A brief discussion 
of preeclampsia as it relates to 
gestational hypertension will be 
included (see Table 1,2,6,9 page 29). 

CLASSIFICATION, DEFINITIONS
Pregnancy-induced hyperten-
sion (PIH) is classifi ed as mild 

or severe. Mild PIH is defi ned as 
new-onset hypertension (systol-
ic blood pressure ≥ 140 mm  Hg 
and/or diastolic blood pressure 
≥ 90 mm  Hg), occurring after 
20 weeks’ gestation. Th e major-
ity of cases of mild PIH develop 
beyond 37 weeks’ gestation, and 
in these cases, pregnancy out-
comes are comparable to those 
of normotensive pregnancies.2,7,8

Severe PIH is defi ned as sus-
tained elevated blood pressures 
of ≥ 160 mm  Hg systolic and ≥ 
110 mm  Hg diastolic. In pro-
spective cohort studies in which 
calcium supplementation and 
low-dose aspirin use were be-
ing investigated for preven-
tion of preeclampsia in healthy 
pregnant women, those who 
were severely hypertensive were 
found to be at increased risk for 
certain maternal comorbidities 
(eg, cesarean delivery, renal dys-

function, elevated liver 
enzymes, placental ab-
ruption) and perinatal 
morbidities (delivery be-
fore 37 weeks’ gestation, 
low birth weight, fetal 
growth restriction, and 
neonatal ICU admis-
sion), compared with 

patients who were normotensive 
or mildly hypertensive.7,8 

Th e diagnosis of PIH may later 
be amended or replaced by one 
of the following diagnoses: pre-
eclampsia, if proteinuria (to be 
defi ned and discussed later) de-
velops; chronic hypertension, if 
blood pressure remains elevated 
past 12 weeks postpartum; or 
transient hypertension of preg-
nancy, if blood pressure normal-
izes by 12 weeks postpartum.5,6,10 

PATHOPHYSIOLOGY AND 
RISK FACTORS 
Although the pathophysiology of 
PIH is not well understood, the 
pathogenesis of preeclampsia 
likely involves abnormalities in 
the development, implantation, 
or perfusion of the placenta, and 
often leads to impaired maternal 
organ function.6,11 It is not clear 
whether PIH and preeclampsia 
are two diff erent diseases that 

share a manifestation of elevated 
blood pressure or whether PIH 
represents an early stage of pre-
eclampsia.4,12 However, women 
with preexisting hypertension, 
especially severe hypertension, 
are at increased risk for pre-
eclampsia, placental abruption, 
and fetal growth restriction.2

Th ere are some similarities and 
some distinct diff erences among 
the clinical features and risk fac-
tors associated with PIH, com-
pared with those of preeclampsia. 
Risk factors for PIH include a pre-
pregnancy BMI of 25 or greater, 
PIH and/or preeclampsia in pre-
vious pregnancies, and history 
of renal disease, cardiac disease, 
or diabetes. Th e most important 
risk factors for preeclampsia in-
clude preexisting diabetes or ne-
phropathy, chronic hypertension, 
PIH or preeclampsia in a previous 
pregnancy, maternal age younger 
than 18 or older than 34, African-
American ethnicity, fi rst preg-
nancy, multiple pregnancy, histo-
ry of preeclampsia in the patient’s 
mother or sister, obesity, autoim-
mune disease, and an interval be-
tween pregnancies longer than 10 
years.4-6,13-15

Th e risk for preeclampsia in 
patients with PIH is approxi-
mately 15% to 25%12,16; according 
to Magee et al,6 35% of women 
with PIH onset before 37 weeks’ 
gestation develop preeclamp-
sia.6,12,17 Th e risk for recurrence of 
PIH in subsequent pregnancies 
is about 26%, whereas women 
who experience preeclampsia in 
one pregnancy have a compara-
ble risk for PIH or preeclampsia 
(about 14% each) in subsequent 
pregnancies.18

CLINICAL PRESENTATION AND 
DIAGNOSTIC EVALUATION
Blood pressure should be mea-
sured and recorded at every pre-
natal visit, using the correct-sized 
cuff , with the patient in a seated 
position.5 Gestational hyperten-
sion is a clinical diagnosis con-
fi rmed by at least two accurate 
blood pressure measurements 
in the same arm in women with-
out proteinuria, with readings 

of ≥ 140 mm  Hg systolic and/or 
≥ 90 mm  Hg diastolic. It should 
then be determined whether the 
patient’s hypertension is mild 
or severe (ie, blood pressure > 
160/110 mm  Hg). Th e patient 
with severe PIH should be evalu-
ated for signs of preeclampsia, as 
discussed below. 

Patients with mild PIH are 
often asymptomatic, and the 
diagnosis is made at a prenatal 
visit as a result of routine blood 
pressure monitoring; this is one 
of many reasons to encourage 
early and regular prenatal care. 
Blood pressure may be higher at 
night in hypertensive disorders 
of pregnancy.10

In contrast to patients with 
mild PIH, the clinical presenta-
tion of those with severe PIH or 
preeclampsia (and the potential 
for impending eclampsia) may 
include the following symptoms 
and signs:

•  Generalized edema, includ-
ing that of the face and hands

• Rapid weight gain
•  Blurred vision or scotomata 

(ie, areas of diminished vi-
sion in the visual fi eld)

•  Severe, throbbing or pound-
ing headaches

•  Epigastric or right upper 
quadrant pain

•  Oliguria (urinary output < 
500 mL/d)

•  Nausea, with or without 
vomiting

• Hyperactive refl exes
• Chest pain or tightness
• Shortness of breath.2,6,14

Medical History
Important questions to address 
in the patient’s medical history 
relate to risk factors for PIH, such 
as a history of renal disease, car-
diac disease, or diabetes, previ-
ous history of PIH and/or pre-
eclampsia, and abuse of cocaine 
or amphetamines—in addition 
to the specifi c aforementioned 
symptoms and signs of severe 
preeclampsia.5,6 

Physical Examination
Th e clinician performing the 
physical exam should be at-
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PREGNANCY-INDUCEDHYPERTENSION 

The diagnosis of pregnancy-induced 
hypertension may later be amended 
or replaced by preeclampsia, chronic 
hypertension, or transient 
hypertension of pregnancy. 

PRIMARYPOINT
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tentive to accurate blood pres-
sure measurements and any 
signs that suggest preeclampsia. 
Weight should be measured and 
BMI calculated at each prenatal 
visit. 

If the patient’s blood pres-
sure is markedly elevated, the 
focused physical examination 
should include an ophthalmo-
logic examination for jaundice 
and for evidence of hypertensive 
retinopathy or papilledema; pul-
monary and cardiac examina-
tion; abdominal examination, 
including palpation of the liver; 
examination of the face and ex-
tremities for edema; and a com-
plete neurologic examination, 
including assessment of deep 
tendon refl exes and examination 
for clonus. 

LABORATORY TESTING
In patients with PIH, laboratory 
evaluation should be focused to 
rule out preeclampsia. Th e po-
tential for proteinuria (defi ned as 
≥ 0.3 g/d in a 24-hour urine sam-
ple1,14) must be investigated at di-
agnosis and at regular visits dur-
ing the pregnancy.1 At least two 
random urine samples, collected 
at least 6 hours apart, should 
be evaluated for protein. A spot 
(random) urine sample with a 
result of 2+ protein or greater is 
highly suggestive of proteinuria; 
a 24-hour urine collection is the 
gold standard by which such 
fi ndings should be confi rmed 
and protein levels in the urine 
quantifi ed.1,14

Elevated blood pressure and 
proteinuria are the hallmarks of 

preeclampsia.6 Patients aff ected 
by these developments must be 
evaluated for signs and symp-
toms of severe preeclampsia. 
However, those with only mild 
elevations in blood pressure and 
little or no proteinuria may com-
plain of sudden-onset throb-
bing or pounding 
headache, blurry 
vision, and severe 
epigastric pain—
possibly indicat-
ing severe pre-
eclampsia.5,10

In addition to 
laboratory evaluation for uri-
nary protein excretion, the fol-
lowing tests are recommended 
by the American College of Ob-
stetricians and Gynecologists 
(ACOG)14 to assess for end organ 

involvement, which is consistent 
with severe preeclampsia: 

•  Hematocrit, which may be 
either high, to suggest hemo-
concentration; or low, indi-
cating hemolysis 

•  Platelet count, which is nor-
mal in women with PIH and 

low in those with severe pre-
eclampsia; if results are ab-
normal, this test should be 
followed by coagulation test-
ing (international normalized 
ratio, activated partial throm-

Condition Clinical features Diagnostic tests Management

PIH •  BP ≥ 140/90 mm Hg 
detected in pregnant 
woman with previously 
normal BP

• No proteinuria

•  BP normal by 12 wks 
postpartum

• CBC, platelet count, peripheral smear

• Serum ALT and AST 

• Serum creatinine

• Uric acid

• Lactate dehydrogenase

• Urinalysis, 24-h urine protein analysis

•  Antenatal fetal testing (ultrasound 
assessment of growth and amniotic 
fluid level; nonstress test; umbilical 
artery Doppler velocimetry)

• Mild PIH: weekly prenatal visits

•  Moderate PIH: prenatal visits ≥ 2/wk; assess for 
proteinuria, prescribe oral antihypertensives

•  Severe PIH: inpatient management, obstetric 
consultation, antihypertensives; delivery at 
37 wks or with fetal maturity, OR by 34 wks 
with maternal or fetal distress

Preeclampsia BP ≥ 140/90 mm Hg after 
20 wks in pregnant woman 
with previously normal 
BP AND proteinuria (≥ 0.3 
g protein in 24-h urine 
specimen)

Same as above; consider coagulation 
tests if platelets < 100,000/mm3

Obstetric consultation, inpatient management with 
regular monitoring; antihypertensives; magnesium 
sulfate for severe preeclampsia or eclampsia 
• Mild preeclampsia: delivery by 37 wks 
•  Severe preeclampsia*: consultation with maternal-

fetal specialist, delivery as soon as possible

*Severe preeclampsia is defined by the presence of preeclampsia AND one or more of the following symptoms or signs:

• SBP ≥ 160 mm Hg OR DBP ≥ 110 mm Hg on two occasions at least 6 h apart

• > 5.0 g protein in 24-h urine specimen OR > 3+ protein on two random urine samples collected at least 4 h apart

• Pulmonary edema or cyanosis

• Oliguria (< 400 mL/24 h urinary output)

• Persistent headaches

• Epigastric pain and/or impaired liver function

• Thrombocytopenia (ie, < 100,000 platelets/mm3)

• Oligohydramnios, decreased fetal growth, or placental abruption

  TABLE 1

Comparison of Pregnancy-Induced Hypertension With Preeclampsia2,6,9

Abbreviations: PIH, pregnancy-induced hypertension; BP, blood pressure; CBC, complete blood count; ALT, alanine aminotransferase; AST, aspartate aminotransferase; SBP, systolic BP; 
DBP, diastolic BP.

Sources: Sibai. Obstet Gynecol. 20032; Magee et al. J Obstet Gynaecol Can. 20086; Magnussen et al. Obstet Gynecol. 2009.9

A 24-hour urine collection is the gold 
standard by which the presence of 
proteinuria should be confirmed and 
urinary protein levels quantified. 

PRIMARYPOINT
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boplastin time, fi brinogen)
•  Renal function testing (blood 

urea nitrogen and creatinine 
may be elevated in severe 
preeclampsia), and random 
urine testing for proteinuria, 
as explained earlier

•  Liver enzymes (which are el-
evated in severe preeclamp-
sia), and 

•  Lactate dehydrogenase (which 
is elevated in severe pre-
eclampsia).1,14

Additionally, researchers con-
ducting a small cohort study 
(n  =  163) reported in 2009 that 
in women with PIH, serum uric 
acid levels exceeding 309 μmol/L 
were predictive of preeclampsia, 
with 87.7% sensitivity and 93.3% 
specifi city.19 An increase from 
fi rst-trimester serum uric acid 
levels was also a strong prog-
nostic factor for preeclampsia. 
Earlier this year, a Canadian in-
vestigative team reported an in-

creased risk for premature birth 
(odds ratio, 3.2) and small infant 
size for gestational age (odds 
ratio, 2.5) in women with PIH 
and hyperuricemia.20 While the 
predictive value of uric acid has 
been debated to some extent,14 
measurement is often included 
in the workup of patients with 
hypertensive pregnancies.5,6 

Th e frequency of prenatal vis-
its, laboratory testing, and fetal 
monitoring should be adjusted 
according to the severity of PIH. 
In mildly hypertensive patients, 
the general recommendation is 
urine and blood testing at weekly 
prenatal visits.14 Fetal well-being 
must be monitored regularly, al-
though neither the type nor fre-
quency of such testing has been 
well established. Generally, pa-
tients should be advised to count 
daily fetal movements, and they 
should be scheduled for either 
a nonstress test (NST) or a bio-
physical profi le as soon as a di-
agnosis of PIH is made.1,2,6,14

According to a 2010 guidance 
from the United Kingdom’s Na-
tional Institute for Health and 
Clinical Excellence (NICE),13,21 
pregnant women with mild to 
moderate hypertension should 
undergo an initial ultrasono-
graphic assessment of fetal 
growth and amniotic fl uid vol-
ume at the time of diagnosis, then 
serially every 3 to 4 weeks. If re-
sults from initial fetal testing are 
normal, patients with mild PIH 
do not require repeat testing after 
34 weeks’ gestation, unless con-
ditions change (eg, preeclampsia, 
worsening hypertension, and/or 
change in fetal movements).1,2,14 
Th e NICE guidelines also recom-
mend umbilical artery Doppler 
velocimetry.13,21 

In patients with severe PIH, 
an NST ultrasound assessment 
of fetal growth and amniotic fl u-
id volume and umbilical artery 
Doppler velocimetry should be 
performed at diagnosis to evalu-
ate for placental dysfunction.6,21 
If all test results are normal, the 
ultrasound and umbilical artery 
Doppler velocimetry need not be 
repeated more frequently than 

every two weeks, and the NST no 
more than once per week.13 

TREATMENT/MANAGEMENT 
AND FOLLOW-UP 
Regular prenatal monitoring to 
assess for worsening of PIH and/
or development of preeclampsia 
is key to management. Figure 12 
outlines an algorithm for manag-
ing PIH, which is guided by the 
severity of the condition. Patients 
with mild PIH can be managed 
with weekly outpatient visits and 
assessed for signs and symptoms 
of preeclampsia, monitoring of 
fetal movements, weight, blood 
pressure measurements, and 
urine and blood tests.2

At each visit, it is important 
to instruct patients to report im-
mediately any of the following 
symptoms: new-onset severe 
headache, visual changes, epi-
gastric or right upper quadrant 
pain, nausea or vomiting, dif-
fi culty breathing or chest tight-
ness, as well as vaginal bleeding, 
decreased fetal movements, or 
uterine contractions.6,14 

Generally, expectant manage-
ment with delivery at term is rec-
ommended for women with mild 
PIH.2 Vaginal delivery (or cesar-
ean delivery, if indicated) is rec-
ommended at 37 weeks or when 
fetal maturity is confi rmed; and 
at 34 weeks if fetal or maternal 
distress is evident.2,6

Findings from the Hyperten-
sion and Preeclampsia Interven-
tion Trial At Term (HYPITAT),22 
an open-label, randomized 
clinical trial in women with PIH 
or mild preeclampsia, suggested 
an association between induc-
tion of labor between 36 and 41 
weeks’ gestation and improved 
maternal outcomes (specifi cally, 
reduced risk for severe hyper-
tension), compared with expect-
ant management. Similarly, in a 
literature review by Caughey et 
al,23 results from nine random-
ized controlled trials indicated 
a reduced risk for cesarean de-
livery in women who underwent 
induction of labor, compared 
with expectant management. 
Rates of “successful” induction 

Abbreviation: PIH, pregnancy-induced hypertension.

Adapted from Sibai. Obstet Gynecol. 2003.2

  FIGURE 1

Recommended management of mild pregnancy-induced 
hypertension or mild preeclampsia2

Evaluation of mother and fetus

≥ 40 weeks’ gestation; OR 

≥  37 weeks’ gestation AND 
Bishop score ≥ 6 AND/OR 
noncompliant patient; OR

≥  34 weeks’ gestation AND labor 
or membrane rupture AND/OR 
abnormal fetal testing results 
AND/OR restricted intrauterine 
growth 

Delivery

Yes No

Prostaglandins

Delivery

< 37 weeks’ 
gestation

Inpatient or outpatient management

Evaluation of mother and fetus

Worsening condition in mother or fetus OR 

40 weeks’ gestation OR 

Bishop score ≥ 6 at 37 weeks’ gestation OR 

Labor

37 – 39 weeks’ gestation

PREGNANCY-INDUCEDHYPERTENSION 
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of labor (ie, procedures resulting 
in vaginal rather than cesarean 
delivery) were greater in women 
with higher parity, a favorable 
cervix, and earlier gestational 
age.

Based on data from the HYPI-
TAT trial,22 a cost-eff ectiveness 
analysis of induction of labor 
compared with expectant man-
agement revealed an 11% re-
duction in the average cost in 
delivery that followed induction 
of labor, compared with expect-
ant management, in women 
with PIH or mild preeclampsia.24 
Caughey et al23 reported similar 
savings, particularly when in-
duction of labor was performed 
at 41 weeks’ gestation.

If induction of labor is being 
considered in a woman with an 
unfavorable cervix, administra-
tion of prostaglandins is recom-
mended to enhance cervical 
ripening.6 

Medication
Pregnant women should be ad-
vised to discontinue previously 
prescribed ACE inhibitors, an-

giotensin receptor blockers, or 
thiazide diuretics, which are 
associated with congenital ab-
normalities, intrauterine growth 
restriction, and/or neonatal 
nephropathy.5,6,13,21

Antihypertensive medication 
is not recommended for women 
with mild to moderate PIH, as 
it does not appear to improve 
outcomes. Evidence was found 
insuffi  cient in a 2007 Cochrane 
review to determine the poten-
tial impact of antihypertensive 
medications for treatment of 
mild to moderate PIH on clini-
cal outcomes such as preterm 
birth, infant mortality, and infant 
size relative to gestational age.25 
A similar review conducted in 
2011, with primary outcomes 

that included severe preeclamp-
sia, eclampsia, and maternal 
death or perinatal death, con-
cluded only that further study 
was needed to determine how 
tightly blood pressure must be 
controlled to improve maternal 
and fetal outcomes in patients 
with PIH.26 

ACOG14 recommends antihy-
pertensive therapy (eg, hydrala-
zine, labetalol) only for women 
with diastolic blood pressure of 
105 to 110 mm  Hg or higher.1,2 
Th ere are several recommenda-
tions from diff erent organizations 
regarding the choice of antihy-
pertensive medications for PIH. 
In the UK’s NICE guidance,21 it is 
recommended that patients with 
moderate to severe PIH take oral 
labetalol as fi rst-line treatment 
to keep systolic blood pressure 
below 150 mm  Hg and diastolic 
blood pressure between 80 and 
100 mm Hg.

Like severe preeclampsia, se-
vere PIH should be managed in 
an inpatient setting.6,14 IV labetal-
ol or hydralazine is recommend-
ed to lower the blood pressure to 

less than 160/110 
mm  Hg, although 
current evidence is 
insuffi  cient to iden-
tify a target blood 
pressure.6,26 A 2002 
ACOG practice bul-
letin recommends 

one of the following:
•  Hydralazine 5 to 10 mg IV 

every 15 to 20 minutes un-
til the desired response is 
achieved; or 

•  Labetalol 20 mg IV bolus, fol-
lowed by 40 mg if not eff ective 
within 10 minutes, then 80 mg 
every 10 minutes with maxi-
mum total dose of 220 mg.1,14 

In women who have severe 
PIH or who develop severe pre-
eclampsia or eclampsia, magne-
sium sulfate is administered to 
prevent or treat seizures.14 Th is 
agent should be used during la-
bor and for at least 24 hours post-
partum.2 Dosing of magnesium 
sulfate for this indication is 4 g 
IV bolus, followed by infusion of 
1 g/h. It is important to monitor 

treated patients for signs of toxic-
ity, including muscle weakness, 
loss of patellar refl exes, hypoven-
tilation, pulmonary edema, hy-
potension, and bradycardia. 
IV calcium gluconate should 
be readily available for use as 
an antidote to life-threatening 
hypermagnesemia.27,28 

For chronic hypertension in 
pregnancy, the American Soci-
ety of Hypertension10 has recom-
mended several agents. Th ere is 
no consensus on which medi-
cation is most appropriate (see 
Table 210,13). 

PATIENT EDUCATION 
Patient education is an impor-
tant aspect of caring for women 
with PIH. Th e American Acad-
emy of Family Physicians29,30 pro-
vides a comprehensive patient 
education resource that defi nes 
the hypertensive disorders in 
pregnancy, explains the symp-
toms and signs of severe hyper-
tension or preeclampsia, and 
describes appropriate diagnostic 
tests, monitoring, and treatment 
options. (See http://familydoctor
.org/familydoctor/en/diseases-
conditions/pregnancy-induced-
hypertension.printerview.all
.html.) 

Patients who are considering 
pregnancy should be counseled 
to maintain a healthy weight 
prior to and during pregnancy. 
Adequate dietary calcium can 

reduce the risk for PIH, and cal-
cium supplementation has been 
shown to reduce the risk for pre-
eclampsia, especially in women 
at high risk.31 Th e Society of Ob-
stetricians and Gynaecologists of 
Canada recommends low-dose 
aspirin (75 mg/d) at bedtime 
for high-risk women, starting 
before pregnancy, or upon di-
agnosis of pregnancy to prevent 
preeclampsia.6 Although there 
is insuffi  cient evidence to rec-
ommend dietary salt restriction, 
excess salt can increase fl uid re-
tention and possibly blood pres-
sure. Patients should be urged 
to attend all scheduled prenatal 
visits and to review the warning 
signs and symptoms of severe 
hypertension and preeclampsia 
at each visit. 

Mode of delivery may be dis-
cussed and will depend on the 
severity of hypertension, pres-
ence of preeclampsia, and fetal 
well-being. Vaginal delivery at 
term is considered optimal un-
less there are indications for ce-
sarean delivery. Induction of la-
bor may be considered at term 
in patients with PIH. Th ose with 
severe preeclampsia who may 
require preterm delivery must be 
prepared for potential issues as-
sociated with prematurity. 

FOLLOW-UP AND PROGNOSIS
Patients with PIH should be eval-
uated postpartum for persistent 

Severe PIH should be managed in 
an inpatient setting with IV labetalol or 
hydralazine, although no target blood 
pressure has yet been identified. 

PRIMARYPOINT

Agent Dosage FDA pregnancy 
risk category

Methyldopa 0.5 – 3.0 g/d,
2 divided doses

B

Labetalol 200 – 1,200 mg/d, 
2 to 3 divided doses

C

Nifedipine 30 – 120 mg/d, 
slow-release preparation

C

Hydralazine 50 – 300 mg/d, 
2 to 4 divided doses

C

Hydrochlorothiazide 2 mg/d C

β-Blockers Differs among choices C

  TABLE 2

Agents Prescribed for Chronic Hypertension 
in Pregnancy10,13

Sources: Lindheimer et al. J Clin Hypertens (Greenwich). 200910; Visintin et al. BMJ. 2010.13 
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hypertension. Blood pressure in 
patients with PIH usually nor-
malizes by day 7 postpartum.32 If 
blood pressure elevation persists 
past 12 weeks postpartum, the 
patient’s diagnosis is revised to 
chronic hypertension and man-
aged accordingly. 

In the patient with persis-
tent hypertension who chooses 
breastfeeding, it is important to 
select an antihypertensive med-
ication with low transfer into 
breast milk. Many β-adrenergic 
antagonists and calcium chan-
nel antagonists are considered 
“compatible” with breastfeeding 
by the American Academy of Pe-
diatrics.33

In addition to the potential 
for recurrent PIH in subsequent 
pregnancies, women with PIH 
are at increased risk for hyper-
tension later in life, and fi ndings 
from several large cohort studies 
suggest increased cardiovascular 
risk in patients with hyperten-
sive pregnancies.16,34 Magnussen 
et al,9 who followed more than 
15,000 mothers of singleton in-
fants for several years postpar-
tum, found that those who expe-
rienced hypertensive disorders 
(particularly recurrent hyperten-
sive disorders) during pregnancy 
were more likely than normo-
tensive women to subsequently 
develop diabetes, dyslipidemia, 
and hypertension. Women who 
remained normotensive while 
pregnant generally had lower 
BMI measurements than those 
who experienced PIH or pre-
eclampsia. 

CONCLUSION 
Hypertensive disorders com-
monly develop during pregnan-
cy. It is important to diagnose 
and classify PIH during routine 
prenatal visits. Once the diag-
nosis is made, patients must be 
monitored closely for increasing 
blood pressure or development 
of preeclampsia. Urine protein 
testing is a key clinical test to 
detect preeclampsia, and posi-
tive fi ndings on a random urine 
protein dipstick should be con-
fi rmed and quantifi ed with a 24-

hour urine collection. 
In addition to undergoing fre-

quent blood pressure measure-
ments and urine protein tests, 
patients should be asked about 
signs and symptoms that suggest 
preeclampsia. Women with mild 
PIH can be managed as outpa-
tients with prenatal visits at least 
weekly, followed by delivery at 
term. Severely hypertensive pa-
tients are managed in the hospi-
tal with antihypertensive medi-
cations and prompt delivery at 
34 weeks’ gestation or beyond, 
should maternal or fetal distress 
become evident.                  CR
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