Diagnosis and Management of Preeclampsia

LANA K. WAGNER, M.D., First Choice Community Healthcare, Albuquerque, New Mexico

Preeclampsia is a pregnancy-specific multisystem disorder of unknown
etiology. The disorder affects approximately 5 to 7 percent of pregnan-
cies and is a significant cause of maternal and fetal morbidity and mor-
tality. Preeclampsia is defined by the new onset of elevated blood pres-
sure and proteinuria after 20 weeks of gestation. It is considered severe
if blood pressure and proteinuria are increased substantially or symp-
toms of end-organ damage (including fetal growth restriction) occur.
There is no single reliable, cost-effective screening test for preeclampsia,
and there are no well-established measures for primary prevention.
Management before the onset of labor includes close monitoring of
maternal and fetal status. Management during delivery includes seizure
prophylaxis with magnesium sulfate and, if necessary, medical manage-
ment of hypertension. Delivery remains the ultimate treatment. Access
to prenatal care, early detection of the disorder, careful monitoring,
and appropriate management are crucial elements in the prevention
of preeclampsia-related deaths. (Am Fam Physician 2004;70:2317-24.
Copyright© 2004 American Academy of Family Physicians.)

See page 2252 for
definitions of strength-of-
recommendation labels.

reeclampsia is a pregnancy-specific,
multisystem disorder that is char-
acterized by the development of
hypertension and proteinuria after
20 weeks of gestation. The disorder compli-
cates approximately 5 to 7 percent of preg-
nancies,! with an incidence of 23.6 cases per
1,000 deliveries in the United States.?
Complications of hypertension are the
third leading cause of pregnancy-related
deaths, superseded only by hemorrhage and
embolism.? Preeclampsia is
associated with increased risks
of placental abruption, acute
renal failure, cerebrovascular
and cardiovascular complica-
tions, disseminated intravascu-
lar coagulation, and maternal
death.> Consequently, early
diagnosis of preeclampsia and close obser-
vation are imperative.

Diagnostic criteria for
preeclampsia include new
onset of elevated blood
pressure and proteinuria
after 20 weeks of gestation.

Diagnosis

Diagnostic criteria for preeclampsia include
new onset of elevated blood pressure and
proteinuria after 20 weeks of gestation. Fea-
tures such as edema and blood pressure ele-
vation above the patient’s baseline no longer
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are diagnostic criteria.*> Severe preeclamp-
sia is indicated by more substantial blood
pressure elevations and a greater degree of
proteinuria. Other features of severe pre-
eclampsia include oliguria, cerebral or visual
disturbances, and pulmonary edema or cya-
nosis (Table 1).*°

Diagnosis becomes less difficult if physi-
cians understand where preeclampsia “fits”
into the hypertensive disorders of pregnancy.
These disorders include chronic hyperten-
sion, preeclampsia-eclampsia, preeclampsia
superimposed on chronic hypertension, and
gestational hypertension (Figure 1).°

Chronic hypertension is defined by ele-
vated blood pressure that predates the preg-
nancy, is documented before 20 weeks of
gestation, or is present 12 weeks after deliv-
ery.> In contrast, preeclampsia-eclampsia
is defined by elevated blood pressure and
proteinuria that occur after 20 weeks of
gestation. Eclampsia, a severe complica-
tion of preeclampsia, is the new onset of
seizures in a woman with preeclampsia.
Eclamptic seizures are relatively rare and
occur in less than 1 percent of women with
preeclampsia.!

Preeclampsia superimposed on chronic
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TABLE 1
Diagnostic Criteria for Preeclampsia*

Preeclampsia

Blood pressure: 140 mm Hg or higher systolic or 90 mm Hg or higher diastolic after 20 weeks of
gestation in a woman with previously normal blood pressure

Proteinuria: 0.3 g or more of protein in a 24-hour urine collection (usually corresponds with 1+ or

greater on a urine dipstick test)

Severe preeclampsia

Blood pressure: 160 mm Hg or higher systolic or 110 mm Hg or higher diastolic on two occasions at

least six hours apart in a woman on bed rest

Proteinuria: 5 g or more of protein in a 24-hour urine collection or 3+ or greater on urine dipstick
testing of two random urine samples collected at least four hours apart

Other features: oliguria (less than 500 mL of urine in 24 hours), cerebral or visual disturbances,
pulmonary edema or cyanosis, epigastric or right upper quadrant pain, impaired liver function,

thrombocytopenia, intrauterine growth restriction

*—For the diagnosis of preeclampsia, both hypertension and proteinuria must be present.

Information from references 4 and 5.

Preeclampsia as a Hypertensive Disorder of Pregnancy

Pregnant woman with blood pressure
higher than 140/90 mm Hg

Before 20 weeks of gestation

,

After 20 weeks of gestation

No or stable proteinuria New or increased proteinuria, Proteinuria No proteinuria
development of increasing blood
pressures, or HELLP syndrome

Chronic hypertension

Preeclampsia Gestational

hypertension

Preeclampsia superimposed
on chronic hypertension

Figure 1. An algorithm for differentiating among hypertensive disorders in pregnant women.
(HELLP = hemolysis, elevated liver enzymes, low platelet count)

Information from reference 5.

hypertension is characterized by new-onset
proteinuria (or by a sudden increase in
the protein level if proteinuria already is
present), an acute increase in the level of
hypertension (assuming proteinuria already
exists), or development of the HELLP
(hemolysis, elevated liver enzymes, low
platelet count) syndrome.*

www.aafp.org/afp

Gestational hypertension is diagnosed
when elevated blood pressure without pro-
teinuria develops after 20 weeks of gesta-
tion and blood pressure returns to normal
within 12 weeks after delivery.* One fourth
of women with gestational hypertension
develop proteinuria and thus progress to
preeclampsia.®’
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TABLE 2
Risk Factors for Preeclampsia

Pregnancy-associated factors
Chromosomal abnormalities
Hydatidiform mole

Hydrops fetalis

Multifetal pregnancy

Oocyte donation or donor insemination
Structural congenital anomalies

Urinary tract infection

Maternal-specific factors

Age greater than 35 years

Age less than 20 years

Black race

Family history of preeclampsia

Nulliparity

Preeclampsia in a previous pregnancy

Specific medical conditions: gestational
diabetes, type | diabetes, obesity, chronic
hypertension, renal disease, thrombophilias

Stress

Paternal-specific factors

First-time father

Previously fathered a preeclamptic pregnancy
in another woman

Information from references 4 and 8.

Risk Factors

Risk factors for preeclampsia include medi-
cal conditions with the potential to cause
microvascular disease (e.g., diabetes mellitus,
chronic hypertension, vascular and connec-
tive tissue disorders), antiphospholipid anti-
body syndrome, and nephropathy.*® Other
risk factors are associated with pregnancy
itself or may be specific to the mother or
father of the fetus (Table 2).4%

Pathophysiology

Although the exact cause of preeclampsia
remains unclear,*” many theories center on
problems of placental implantation and the
level of trophoblastic invasion.”!° It is impor-
tant to remember that although hypertension
and proteinuria are the diagnostic criteria
for preeclampsia, they are only symptoms of
the pathophysiologic changes that occur in
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the disorder. One of the most striking physi-
ologic changes is intense systemic vasospasm,
which is responsible for decreased perfusion
of virtually all organ systems.'!
Perfusion also is diminished
because of vascular hemocon-
centration and third spacing of
intravascular fluids. In addition,
preeclampsia is accompanied
by an exaggerated inflamma-
tory response and inappropri-
ate endothelial activation.!®
Activation of the coagulation cascade and
resultant microthrombi formation further
compromise blood flow to organs.!!

Clinical Presentation

The clinical presentation of preeclampsia
may be insidious or fulminant. Some women
may be asymptomatic at the time they are
found to have hypertension and proteinuria;
others may present with symptoms of severe
preeclampsia, such as visual disturbances,
severe headache, or upper abdominal pain.
From 4 to 14 percent of women with pre-
eclampsia present with superimposed HELLP
syndrome.'”? HELLP syndrome may be a vari-
ant of preeclampsia or a separate entity, but
its development is ominous because mortal-
ity or serious morbidity occurs in 25 percent
of affected women."?
Preeclampsia-eclampsia may develop
before, during, or after delivery. Up to 40
percent of eclamptic seizures occur before
delivery; approximately 16 percent occur
more than 48 hours after delivery.! Death
associated with preeclampsia-eclampsia may
be due to cerebrovascular events, renal or
hepatic failure, HELLP syndrome, or other
complications of hypertension.’

Diagnostic Evaluation
HISTORY

As part of the initial prenatal assessment,
pregnant women should be questioned about
potential risk factors for preeclampsia. They
should be asked about their obstetric history,
specifically the occurrence of hypertension
or preeclampsia during previous pregnan-
cies. A thorough medical history should be
obtained to identify medical conditions that
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Preeclampsia

Up to 40 percent of eclamp-
tic seizures occur before
delivery; approximately 16
percent occur more than 48
hours after delivery.
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There currently is no

single reliable, cost-

effective screening test

for preeclampsia.
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increase the risk for preeclampsia, including
diabetes mellitus, hypertension, vascular and
connective tissue disease, nephropathy, and
antiphospholipid antibody syndrome.

During prenatal visits after 20 weeks
of gestation, pregnant women should be
asked about specific symptoms, including
visual disturbances, persistent headaches,
epigastric or right upper quadrant pain,
and increased edema. Questions about these
symptoms are included in many standard-
ized prenatal documentation forms.

PHYSICAL EXAMINATION

Blood pressure should be measured at each
prenatal visit. As mentioned previously,
increases above the patient’s baseline (greater
than 30 mm Hg systolic or 15 mm Hg dia-
stolic) are no longer considered to be criteria
for the diagnosis of preeclampsia. However,
such increases warrant close obser-
vation.> To ensure accurate read-
ings, an appropriate-size blood
pressure cuff should be used, and
blood pressure should be measured
after a rest period of 10 minutes or
more. During the blood pressure
measurement, the patient should
be in an upright or left lateral recumbent posi-
tion with the arm at the level of the heart.

Fundal height should be measured at each
prenatal visit because size less than dates
may indicate intrauterine growth retarda-
tion or oligohydramnios. These conditions
may become apparent long before diagnostic
criteria for preeclampsia are met. Increas-
ing maternal facial edema and rapid weight
gain also should be noted because fluid
retention often is associated with preeclamp-
sia. Although these symptoms (e.g., facial
edema, rapid weight gain) are not unique
to preeclampsia, it is wise to follow affected
patients for hypertension and proteinuria.?
Edema involving the lower extremities fre-
quently occurs during normal pregnancy
and therefore is of less concern.

LABORATORY EVALUATION

There currently is no single reliable, cost-
effective screening test for preeclampsia.?
The serum uric acid level once was used as an
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TABLE 3
Laboratory Tests

Women at high risk for eclampsia

Hemoglobin level

Hematocrit

Platelet count

Urine protein collection (12 or 24 hour)

Serum creatinine level

Serum uric acid level

Women developing hypertension after
20 weeks of gestation

Same tests as in women at high risk

Serum transaminase levels

Serum albumin level

Lactic acid dehydrogenase level

Peripheral blood smear

Coagulation profile

Adapted from National High Blood Pressure Education
Program. Working Group on High Blood Pressure in
Pregnancy. Working group report on high blood pres-
sure in pregnancy. Bethesda, Md.: U.S. Dept. of Health
and Human Services, Public Health Service, National
Institutes of Health, National Heart, Lung, and Blood
Institute, 2000, NIH publication no. 00-3029. Accessed
online November 8, 2004, at http://www.nhlbi.nih.gov/
health/prof/heart/hbp/hbp_preg.pdf.

indicator of preeclampsia but has been found
to lack sensitivity and specificity as a diagnos-
tic tool."* However, an elevated serum uric
acid level may be of some use in identifying
pregnant women with chronic hypertension
who have an increased likelihood of having
superimposed preeclampsia.'

A baseline laboratory evaluation should
be performed early in pregnancy in women
who are at high risk for preeclampsia. Tests
should include a hepatic enzyme level, a
platelet count, a serum creatinine level, and
a 12- to 24-hour urine collection for total
protein measurement. Once the diagnosis of
preeclampsia has been made, an expanded
set of laboratory tests should be performed
(Table 3)."* In women who have preeclamp-
sia with no suspected progression, all labo-
ratory tests should be conducted weekly.*>
If progression of eclampsia is suspected, the
tests should be repeated more frequently.

Small studies'®'® have shown that random
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urinary protein-to-creatinine ratios predict
the 24-hour urine total protein level and
may provide a faster, simplified method
of estimating proteinuria, providing that
the protein values are less than 1 g in 24
hours.” The urinary protein-to-creatinine
ratio is not sensitive enough to differentiate
mild and severe preeclampsia if significant
proteinuria exists. However, a ratio of less
than 0.2 effectively excludes the presence
of significant proteinuria.’® A cutoff ratio
of greater than 0.19 is a good predictor of
significant proteinuria, with a sensitivity of
90 percent and a specificity of 70 percent.
The negative predictive value of the urinary
protein-to-creatinine ratio is 87 percent."”

OTHER STUDIES

A baseline sonogram should be considered
at 25 to 28 weeks of gestation to evaluate
fetal growth in pregnant women at high
risk for preeclampsia.’ In women who have
already been diagnosed with preeclampsia,
antepartum testing with a nonstress test,
a biophysical profile, or both should be
performed on a weekly basis starting at the
time of diagnosis.” If intrauterine growth
retardation or oligohydramnios is suspected,
the tests should be performed at least twice
weekly, and delivery should be contemplated
if there are any signs of fetal compromise.**
Immediate antepartum testing or delivery is
indicated for suspected placental abruption
and nonreassuring fetal surveillance.?

Treatment

Delivery remains the ultimate treatment for
preeclampsia.*> Although maternal and fetal
risks must be weighed in determining the
timing of delivery, clear indications for deliv-
ery exist (Table 4)."> When possible, vaginal
delivery is preferable to avoid the added
physiologic stressors of cesarean delivery.’
If cesarean delivery must be used, regional
anesthesia is preferred because it carries less
maternal risk.’ In the presence of coagulopa-
thy, use of regional anesthesia generally is
contraindicated.?

Women with preeclampsia and preterm
pregnancy can be observed on an outpatient
basis, with frequent assessment of maternal
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and fetal well-being. Women
who are noncompliant, who

Preeclampsia

A baseline sonograph
should be considered at 25

do not have ready access to
medical care, or who have pro-
gressive or severe preeclampsia
should be hospitalized. Women
whose pregnancy is remote
from term should be cared for
in a tertiary care setting or in consultation
with an obstetrician or family physician who
is experienced in the management of high-
risk pregnancies.*

During labor, the management goals are
to prevent seizures and control hyperten-
sion.* Magnesium sulfate is the medication
of choice for the prevention of eclamptic
seizures in women with severe preeclamp-
sia and for the treatment of women with
eclamptic seizures."?! One commonly used
regimen is a 6-g loading dose of magnesium

to 28 weeks of gestation
to evaluate fetal growth in
pregnant women at high
risk for preeclampsia.

TABLE 4
Indications for Delivery
in Preeclampsia

Fetal indications

Severe intrauterine growth restriction
Nonreassuring fetal surveillance
Oligohydramnios

Maternal indications
Gestational age of 38 weeks or greater*
Platelet count below 100 X 10° per mm?
(100 X 10° per L)
Progressive deterioration of hepatic function
Progressive deterioration of renal function
Suspected placental abruption
Persistent severe headache or visual changes
Persistent severe epigastric pain, nausea,
or vomiting
Eclampsia

*—Delivery should be based on maternal and fetal
conditions as well as gestational age.

Adapted from National High Blood Pressure Educa-
tion Program. Working Group on High Blood Pressure
in Pregnancy. Working group report on high blood
pressure in pregnancy. Bethesda, Md.: U.S. Dept. of
Health and Human Services, Public Health Service,
National Institutes of Health, National Heart, Lung,
and Blood Institute, 2000; NIH publication no. 00-
3029. Accessed online July 19, 2004, at http://www.
nhibi.nih.gov/health/prof/heart/hbp/hbp_preg.pdf.
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TABLE 5
Antihypertensive Drugs Commonly Used in the Treatment
of Severe Preeclampsia

Hydralazine (Apresoline)*

Initial dose: 5 mg IV or 10 mg IM

When blood pressure is controlled, repeat initial dose as needed (usually about every 3 hours;
maximum, 400 mg per day).

If blood pressure is not controlled in 20 minutes, repeat initial dose every 20 minutes until maximum
dosage is reached, or go immediately to next step.

If blood pressure is not controlled with a total of 20 mg IV or 30 mg IM, consider using a different
antihypertensive drug (labetalol, nifedipine [Procardia], sodium nitroprusside [Nitropress]).

Labetalol (Normodyne, Trandate)*

Initial dose: 20 mg in IV bolus

If blood pressure is not controlled, give 40 mg 10 minutes after initial dose and then 80 mg every
10 minutes for two additional doses (maximum: 220 mg).

If blood pressure is not controlled, use a different antihypertensive drug (hydralazine, nifedipine,
sodium nitroprusside).

IV = intravenous; IM = intramuscular.

*—In managing hypertensive emergencies, IV administration is safer than IM or oral administration because it is
easier to combat inadvertent hypotension by stopping an IV injection or infusion.

‘t—Labetalol should not be used in women with asthma or congestive heart failure.

Adapted from National High Blood Pressure Education Program. Working Group on High Blood Pressure in Pregnancy.

Working group report on high blood pressure in pregnancy. Bethesda, Md.: U.S. Dept. of Health and Human Services,
Public Health Service, National Institutes of Health, National Heart, Lung, and Blood Institute, 2000, NIH publication no.

00-3029. Accessed online November 8, 2004, at http://www.nhlbi.nih.gov/health/prof/heart/hbp/hbp_preg.pdf.

sulfate followed by a continuous infusion at
a rate of 2 g per hour.! Magnesium sulfate
has been shown to be superior to phenytoin
(Dilantin) and diazepam (Valium) for the
treatment of eclamptic seizures.! Although
magnesium sulfate commonly is used in
women with preeclampsia, studies to date
have been inadequate to show that it pre-
vents progression of the disorder.?>*
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Antihypertensive drug therapy is recom-
mended for pregnant women with systolic
blood pressures of 160 to 180 mm Hg or
higher** and diastolic blood pressures of 105 to
110 mm Hg or higher*>? The treatment goal
is to lower systolic pressure to 140 to 155 mm
Hg and diastolic pressure to 90 to 105 mm Hg.
To avoid hypotension, blood pressure should
be lowered gradually.

Although evidence about the potential
adverse effects of most antihypertensive drugs
has been poorly quantified, use of many of
these agents is contraindicated during preg-
nancy.” Hydralazine (Apresoline) and labetalol
(Normodyne, Trandate) are the antihyperten-
sive drugs most commonly used in women
with severe preeclampsia (Table 5).1° Nife-
dipine (Procardia) and sodium nitroprus-
side (Nitropress) are potential alternatives,
but significant risks are associated with their
use.” Note that labetalol therapy should not
be used in women with asthma or congestive
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heart failure.® Use of angiotensin-converting
enzyme inhibitors is contraindicated in preg-
nant women.

In women with preeclampsia, blood pres-
sure usually normalizes within a few hours
after delivery but may remain elevated for
two to four weeks.?® As previously noted, a
diagnosis of chronic hypertension is made if
blood pressure remains elevated at 12 weeks
postpartum.’

Women with preeclampsia should be
counseled about future pregnancies. In nul-
liparous women with preeclampsia before
30 weeks of gestation, the recurrence rate
for the disorder may be as high as 40 percent
in future pregnancies.” Multiparous women
have even higher rates of recurrence.’

Prevention

There currently are no well-established mea-
sures for preventing preeclampsia.*® Both
low-dose aspirin therapy and daily calcium
supplementation have been studied as pre-
ventive measures but have not been shown to
be beneficial in the general pregnant popula-
tion and are not recommended for primary
prevention of preeclampsia.*® Some evidence
does support the use of low-dose aspirin
therapy and daily calcium supplementation
in certain high-risk women. Calcium supple-
mentation has been shown to produce mod-
est blood pressure reductions in pregnant
women who are at above-average risk for
hypertensive disorders of pregnancy and in
pregnant women with low dietary calcium
intake.”” An optimum calcium dosage for
these women has not been established.?’”
Low-dose aspirin therapy (100 mg per day or
less) has been shown to reduce the incidence
of preeclampsia in women who were found
to have an abnormal uterine artery on Dop-
pler ultrasound examination performed in
the second trimester.?®

Research on the use of antioxidants in
the prevention of preeclampsia is promis-
ing.” However, further study is needed,
and antioxidant therapy currently is not
recommended.*>%

Although preeclampsia is not prevent-
able, many deaths from the disorder can be
prevented. Women who do not receive pre-
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natal care are seven times more likely to die
from complications related to preeclampsia-
eclampsia than women who receive some
level of prenatal care.’ Some studies indicate
that preeclampsia-related fatalities occur
three times more often in black women
than in white women.? Although the precise
reasons for the racial differences remain
elusive, the differences may be indicative of
disparities in health status, as well as access
to, and quality of, prenatal care.’ To decrease
preeclampsia-related mortality, appropriate
prenatal care must be available to all women.
Early detection, careful monitoring, and
treatment of preeclampsia are crucial in pre-
venting mortality related to this disorder.*®
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Strength of Recommendations
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higher should receive antihypertension medication.
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