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W
e routinely use every means
possible to overcome the com-
plications of hypertensive disor-

ders and related preterm births. Yet our
best opportunity to reduce morbidity and
mortality could be before preeclampsia
develops. 

Preemptive tactics can be effective in
preventing or reducing severity of
preeclampsia.  The patient’s active cooper-
ation is a must, but the effort to recruit her
cooperation can mean a better outcome. 

If a diabetic or hypertensive woman
doesn’t take her medications properly  or if
an obese woman postpones weight loss
until after preeclampsia develops, it is too
late to reduce the level of risk. 

At-risk patients can benefit from being
informed of any other ways to reduce risk
as well; for example, by controlling the
number of fetuses transferred via assisted
reproductive techniques.

Trends that are driving up the preva-
lence of risk factors will only increase the
number of preconception and obstetric
cases with high-risk potential: 

• The increased proportion of births
among nulliparous women and
women older than 35 years.

• The increased proportion of multifetal
gestation as a result of assisted repro-
ductive therapy. 

• The increased prevalence of obesity in
women, which  is likely to lead to greater
frequency of gestational diabetes, insulin
resistance, and chronic hypertension. 

STEP 1 
Start risk-reducing tactics
as early as possible    

❚ Retrospective studies have identified
factors that multiply the risk of
preeclampsia. Some are identifi-
able—and modifiable—before con-
ception or beginning at the first pre-
natal visit (TABLE 1). 

Preconception risk factors

Obesity carries a 10 to 15% risk for
preeclampsia. Prevention or effective
treatment can greatly reduce risk.
Hypertension. Women with uncontrolled
hypertension should have their blood pres-

Preeclampsia: 
3 preemptive tactics
A strategy to prevent preeclampsia or minimize severity—
starting before conception if possible—is the best way
to reduce adverse outcomes. 

❚ 1. Identify risk factors and recruit the patient’s efforts
to reduce risks—before conception whenever possible.

❚ 2. Set up prenatal care to watch closely for 
signal findings and make a prompt diagnosis. 

❚ 3. Develop a delivery plan that balances maternal 
and fetal needs. Identify indications for delivery.
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sure controlled prior to conception and as
early as possible in the first trimester. In
these women, the risk of preeclampsia may
be reduced to below the 10 to 40% rate,
depending on severity. 
Renal disease. Risk for an adverse preg-
nancy outcome depends on maternal renal
function at time of conception. Women
should be encouraged to conceive while
serum creatinine is less than 1.2 mg/dl.
Pregestational diabetes mellitus. Risk for
preeclampsia and adverse outcomes
depends on duration of diabetes, as well as
vascular complications and blood sugar
control prior to conception and early in
pregnancy. Encourage these women to
complete childbearing as early as possible
and before  vascular complications devel-
op, and to aggressively control their dia-
betes and hypertension (if present) at least
a few months prior to conception and
throughout pregnancy.
Maternal age older than 35 years increases
risk depending on associated medical con-
ditions, nulliparity, and need for assisted
reproductive therapy. These women are
more likely to be nulliparous, overweight,
chronically hypertensive, and to require
assisted reproductive therapy. ART may
involve multifetal gestation and donor
insemination or oocyte donation—both of
which increase risk and severity of
preeclampsia. Therefore, these patients
need to be made aware of their risks and
helped to take steps to minimize  risks.

Pregnancy-related risk factors

Many risk factors may be identified for the
first time during pregnancy (TABLE 2). It is
important to realize that the magnitude of
risk depends on number of risk factors.
Nulliparity and primipaternity. Over the
past decade, several epidemiologic studies
suggested that immune maladaptation
plays an important pathogenetic role in
development of preeclampsia.

Generally, preeclampsia is considered
a disease of first pregnancy. Indeed, a pre-
vious miscarriage of a previous normoten-
sive pregnancy with the same partner is
has a lowered frequency of preeclampsia.

This protective effect is lost, however, with
change of partner, suggesting that primipa-
ternity increases the rate of preeclampsia.

A large prospective study on the rela-
tion between duration of sperm exposure
with a partner and the rate of preeclamp-
sia showed that women who conceive after
a cohabitation period of 0 to 4 months
have a 10-fold rate of preeclampsia, com-
pared to those who conceive after a cohab-
itation period of at least 12 months. A sim-
ilar study confirmed these findings. 

The protective effects of long-term
sperm exposure could explain the high fre-
quency of preeclampsia in teenage preg-
nancy. (These women tend to have limited
sperm exposure with a partner, or multiple
partners). Thus, it is important to teach
these women about their risks and the
need for regular prenatal care.
Multifetal gestation increases the rate as
well as the severity of preeclampsia, and
the rate increases with the number of fetus-
es. Lowering the number of embryos trans-
ferred will substantially reduce the risk of
preeclampsia and adverse outcomes. 

There is no therapy to prevent
preeclampsia in these women; however, we
should acknowledge the increased risk and
develop antenatal-care programs that allow
close observation and early detection of

T A B L E 1

Preconception risk factors
for preeclampsia

20 to 30% Previous preeclampsia

50% Previous preeclampsia at ≤28 weeks

15 to 25% Chronic hypertension

40% Severe hypertension

25% Renal disease

20% Pregestational diabetes mellitus

10 to 15% Class B/C diabetes

35% Class F/R diabetes

10 to 40% Thrombophilia

10 to 15% Obesity/insulin resistance

10 to 20% Age >35 years

10 to 15% Family history of preeclampsia

6 to 7% Nulliparity/primipaternity

Any protective
effect is lost with
change of partner.
Primipaternity
increases risk 
of preeclampsia

FAST TRACK
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Frequent testing 
is advisable 
for women with
unexplained fetal
growth restriction
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preeclampsia in these women.
Hydropic degeneration of placenta. It is
well-established that pregnancies complicat-
ed by fetal hydrops or hydropic degenera-
tion of the placenta (with or without a coex-
isting fetus) are at very high risk for
preeclampsia. In these cases, preeclampsia
usually develops in the second trimester and
is usually severe, and therefore causes sub-
stantial maternal and perinatal morbidities.
Development of preeclampsia in such preg-
nancies requires immediate hospitalization
and consideration for prompt delivery.
Unexplained elevated serum markers in the

second trimester. Maternal serum screen-
ing with alpha fetoprotein (AFP), human
chorionic gonadotropin (HCG) and inhib-
in A is commonly used to identify those at
risk for aneuploidy or neural tube defects. 

Unexplained elevations in AFP, HCG
or inhibin A have been associated with
increased adverse pregnancy outcome such
as fetal death, intrauterine growth restric-
tion (IUGR), preterm delivery, and
preeclampsia. However, the data on the
association between abnormalities in these
biomarkers and preeclampsia have been
inconsistent. Nevertheless, retrospective
studies suggest that elevation in these

serum markers during the second trimester
increases the risk of preeclampsia by at
least twofold. The risk is probably higher
in those who have abnormalities in more
than 1 of these markers. Since unexplained
abnormalities of these serum markers may
reflect early placental pathology, it is sug-
gested that these pregnancies may benefit
from close obstetric surveillance. 
Serum and urinary markers of abnormal

angiogenesis and subsequent preeclampsia
were strongly associate, in newly published
studies reported by Levine and colleagues.
For example, circulating soluble fms-like
tyrosine kinase (sFLt1) is elevated in preg-
nant women prior to onset of preeclamp-
sia, whereas urinary placental growth fac-
tor is reduced several weeks prior to clini-
cal onset of preeclampsia. Both of these
markers appear to hold some promise.
Unexplained proteinuria or hematuria.

Generally, proteinuria is considered a late
manifestation of preeclampsia. However,
recent retrospective studies suggest that
some women with preeclampsia, particu-
larly those with HELLP syndrome, might
not have hypertension (>140 mm Hg sys-
tolic or >90 mm Hg diastolic). In some
women, persistent proteinuria (3+ on dip-
stick) or >300 mg/24 hour may be the first
sign of preeclampsia or could be a marker
of silent renal disease. 

No prospective studies have evaluated
the risk of preeclampsia in asymptomatic
women with persistent proteinuria. I sug-
gest, however, that women with this find-
ing will benefit from intensified obstetric
surveillance (more frequent prenatal visits)
and/or biochemical evaluation (platelet
count, liver enzymes), particularly if they
have headaches, visual changes, epigastric
or right upper quadrant pain, nausea or
vomiting, or respiratory symptoms (chest
pain or shortness of breath)—likewise, for
pregnant women with persistent hema-
turia of unknown origin.
Unexplained fetal growth restriction.

Impaired trophoblast invasion is a key fea-
tures of pregnancies complicated by
preeclampsia or unexplained IUGR.
Preeclampsia can manifest either as a

T A B L E 2

Pregnancy-related risk factors
for preeclampsia 

2-fold normal Unexplained midtrimester elevations of serum 
AFP, HCG, inhibin-A 

10 to 30% Abnormal uterine artery Doppler velocimetry

0 to 30% Hydrops/hydropic degeneration of placenta

10 to 20% Multifetal gestation (depends on number 
of fetuses and maternal age) 

10% Partner who fathered preeclampsia 
in another woman 

8 to 10% Gestational diabetes mellitus

8 to 10% Limited sperm exposure (teenage pregnancy) 

6 to 7% Nulliparity/primipaternity

Limited data Donor insemination, oocyte donation 

Limited data Unexplained persistent proteinuria or hematuria 

Unknown Unexplained fetal growth restriction

Magnitude of risk depends on the number of factors
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Low-dose aspirin 
is not advised 
to prevent 
preeclampsia 
when uterine artery
resistance 
is elevated 
on Doppler testing

FAST TRACK

maternal syndrome (hypertension and pro-
teinuria with or without symptoms) or a
fetal abnormal growth syndrome. 

In clinical practice, most cases of unex-
plained IUGR are probably delivered
before the maternal syndrome develops. In
some cases, unexplained IUGR may be the
first manifestation of preeclampsia, partic-
ularly those with IUGR before 34 weeks’
gestation. The absolute risk of clinical
preeclampsia in such women is unknown
because of lack of prospective data.
Nevertheless, a woman with idiopathic
IUGR prior to 34 weeks’ gestation whose
pregnancy is managed expectantly is at
increased risk for future preeclampsia.
These women should receive intensive
maternal surveillance for preeclampsia, and
a diagnosis of preeclampsia should be con-
sidered in those who develop maternal
symptoms or abnormal blood tests.
Abnormal uterine artery Doppler velocimetry

at 18 to 24 weeks’ gestation. Several obser-
vational studies reported an association
between elevated uterine artery resistance
as measured by Doppler (with or without
presence of a notch) in the second trimester
and subsequent preeclampsia and/or
IUGR. The reported rates of preeclampsia
among women with abnormal Doppler
results range from 6% to 40%. The risk
varies depending on the site measured, ges-
tational age at time of measurement, nor-
mal indices used, abnormality on repeat
measurement, and population studied.

A systemic review of 27 studies, which
included approximately 13,000 women,
revealed that an abnormal uterine artery
Doppler waveform increases the risk of
preeclampsia by 4- to 6-fold, compared to
normal Doppler results. The review con-
cluded that uterine artery Doppler evalua-
tion has a limited value as a screening test
to predict preeclampsia. 

What should the physician do when
faced with an ultrasound report indicating
an abnormal uterine artery Doppler finding?

Is low-dose aspirin helpful? Several
randomized trials evaluated the potential
role of low-dose aspirin in reducing the
risk of preeclampsia in women with abnor-

mal uterine artery Doppler indices. A
meta-analysis suggested that low-dose
aspirin significantly reduced the rate of
preeclampsia (16% in placebo versus 10%
with aspirin, odds ratio of 0.55). This
analysis included a total of 498 subjects. 

In contrast, a recent randomized trial
in 560 women with abnormal uterine
artery Doppler at 23 weeks’, who were
assigned to aspirin 150 mg or placebo,
found no differences in rates of
preeclampsia (18% versus 19%) or in
preeclampsia requiring delivery before 34
weeks’ (6% versus 8%). A similar ran-
domized trial using 100 mg aspirin daily
in 237 women with abnormal uterine
artery Doppler at 22 to 24 weeks revealed
no reduction in rate of preeclampsia com-
pared to placebo. 

Consequently, low-dose aspirin is not
recommended for prevention of preeclamp-
sia in these women. 

Close surveillance is warranted.
Although there is no available proven ther-
apy to reduce the risk of preeclampsia in
these women, they should be closely
observed because of the increased rate of
adverse outcomes, including preeclampsia.

T A B L E 3

GESTATIONAL HYPERTENSION IN HEALTHY WOMEN

Blood pressure  <160 mm Hg diastolic  and <110 mm Hg systolic

Proteinuria <300 mg/24-hour collection

Platelet count >100,000/mm3

Normal liver enzymes

No maternal symptoms

No intrauterine growth restriction or oligohydraminos by ultrasound

PREECLAMPSIA IN WOMEN WITH PREEXISTING MEDICAL CONDITIONS 

Condition Criteria

Hypertension only Proteinuria  >500 mg/24-hours 
or thrombocytopenia

Proteinuria only New onset hypertension  plus symptoms 
or thrombocytopenia 
or elevated liver enzymes

Hypertension Worsening severe hypertension 
plus proteinuria and/or new onset of symptoms,
(renal disease or thrombocytopenia, elevated liver enzymes
class F diabetes)

Diagnostic criteria

C O N T I N U E D
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Gestational 
hypertension 
at 24 to 35 weeks 
incurs high risk 
of preeclampsia 
and preterm birth,
and requires 
close surveillance 
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STEP 2 
Watch for signal findings,
diagnose preeclampsia early 

❚ Signs and symptoms may call for
close surveillance at any time. Early
detection of preeclampsia is the best
way to reduce adverse outcomes.  

Prenatal care does not prevent preeclamp-
sia, of course. All pregnant women are at
risk, some more than others. Still, ade-
quate and proper prenatal care is the best
strategy to detect preeclampsia early. 

We may need to modify the frequen-
cy  and type of maternal and fetal surveil-
lance  at any time. Thus, patients with
multiple risk factors or risk exceeding
10% should have more frequent visits,
especially beyond 24 weeks. Maternal
blood pressure (both systolic and dias-
tolic), urine protein values, abrupt and
excessive weight gain, maternal symp-
toms, and fetal growth warrant particular
attention.

Diagnostic criteria vary with risk

The diagnosis of preeclampsia is different
in patients with different risk factors. In

healthy nulliparous women, the diagnosis
requires persistent hypertension and pro-
teinuria (new onset after 20 weeks’ gesta-
tion). However, in some patients the diag-
nosis should be made based on new onset
hypertension and maternal symptoms or
abnormal blood tests (low platelets or ele-
vated liver enzymes). 
Urine dipstick is a reliable screening test in
women who remain normotensive. 
24-hour urine measurement is the best test to
confirm proteinuria if hypertension devel-
ops. Several studies found that urine dip-
stick values less than (1+) and random urine
protein to creatinine ratio measurements are
not accurate to predict proteinuria in
women with gestational hypertension. 
When is it gestational hypertension? The
term applies only  women with all of these
findings: 

• mild hypertension <160/<110 mm Hg
• proteinuria <300 mg/24-hour urine 
• normal platelet count 
• normal liver enzymes 
• normal fetal growth 
• no maternal symptoms 

Once gestational hypertension is diag-
nosed, obtain blood tests and ultrasound
evaluation to document fetal growth and
amniotic fluid status. 

Women with severe gestational hyper-
tension and those with abnormal tests
should be diagnosed as having preeclamp-
sia and managed as such.
Women with gestational hypertension are

at high risk for preeclampsia, and risk of
progression depends on gestational age at
time of diagnosis. Women who develop
gestational hypertension at 24 to 35 weeks
have a 46% chance of developing
preeclampsia with a high rate of preterm
delivery (32% <36 weeks and 12.5% <34
weeks) (FIGURE). These women require
very close surveillance. In contrast, mater-
nal and perinatal outcome is usually favor-
able when only mild gestational hyperten-
sion develops at or beyond 36 weeks. 

When hypertension, proteinuria

occur before 20 weeks 

The traditional diagnostic criteria for

F I G U R E

Whether preeclampsia will develop depends
on when gestational hypertension begins

Adapted from Barton JR, et al. Am J Obstet Gynecol. 2001;184:979-983.
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preeclampsia in healthy women are not reli-
able in women who have either hypertension
or proteinuria prior to 20 weeks’ gestation,
particularly in those taking antihypertensive
medications and in those who have class F
diabetes mellitus. Because of the physiologic
changes during pregnancy, women with dia-
betes and renal disease will have serial
increases in blood pressure as well as protein
excretion with advanced gestational age,
particularly in the third trimester. Diagnostic
criteria (TABLE 3) should be individualized
based on medical conditions and current
therapy. Antihypertensive drugs and  preex-
isting proteinuria make it more difficult to
classify preeclampsia as mild or severe. 

STEP 3 
Consider how to balance 
risk to mother and fetus 

❚ Once a diagnosis is made, promptly
evaluate mother and fetus, continue
close surveillance, select those who
will benefit from hospitalization, and
identify indications for delivery
(TABLE 4).

Delivery will always reduce the risks for
the mother, but in certain situations, it
might not be the best option for an
extremely premature fetus. Sometimes
delivery is best for both mother and fetus.
The best strategy takes into consideration: 

• maternal and fetal status at initial eval-
uation, 

• preexisting medical conditions that
could affect pregnancy outcome, 

• fetal gestational age at time of diagnosis, 
• labor or rupture of fetal membranes

(both could affect management), and 
• maternal choice of available options.

Women who remain undelivered
require close maternal and fetal evalua-
tion. In otherwise healthy women, man-
agement depends on whether the
preeclampsia is mild or severe, and, if there
are other medical conditions, on the status
of those conditions, as well. ■
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Traditional 
diagnostic criteria
are not reliable 
in women who
have hypertension
or proteinuria
before 20 weeks
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T A B L E 4

Gestational age ≥38 weeks for mild disease

Gestational age ≥34 weeks for severe disease

33-34 weeks with severe disease after steroids

Onset of labor and/or membrane rupture ≥34 weeks

Eclampsia or pulmonary edema (any gestational age)

HELLP syndrome (any gestational age)

Severe cerebral symptoms or epigastric pain

Acute renal insufficiency (serum creatinine >1.2 mg/dl)

Persistent thrombocytopenia (platelet count <100,000)

Maternal desire for delivery

Severe oligohydraminos or IUGR < 5th percentile

Nonreassuring fetal testing

Indications for delivery 
Consider delivery in gravidas with 1 or more indications
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Preeclampsia 
in healthy 
nulliparous women
is hypertension 
and proteinuria
after 20 weeks
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Chronic hypertension

• Underlies 30% of cases of hypertension 
during pregnancy. 

• Begins before pregnancy 
or before 20 weeks’ gestation. 

Gestational hypertension

• The most common form of hypertension during
pregnancy. 

• Acute onset beyond 20 weeks’ gestation in a
woman known to be normotensive before 
pregnancy or prior to 20 weeks’ gestation.

Preeclampsia

• Can superimpose upon chronic hypertension, renal
disease, or connective tissue disease, or develop in
women with gestational hypertension. 

• Preeclampsia in healthy nulliparous women:

hypertension and proteinuria after 20 weeks’
gestation. 

• Preeclampsia in women with preexisting

chronic hypertension and absent proteinuria:

an exacerbation of hypertension and 
new onset proteinuria. 

Eclampsia

• Development of convulsions in women 
with hypertensive disorders of pregnancy. 

“HELLP syndrome”

• Hemolysis, 
• Elevated liver enzymes, and 
• Low platelet count
Suspected or confirmed preeclampsia in a woman
who has documented evidence of hemolysis 
(abnormal peripheral smear,  or elevated bilirubin,
or anemia, or low heptoglobin levels), plus elevated
liver enzymes (AST or ALT), and  thrombocytopenia
(platelet count below 100,000).  

Hallmarks of gestational hypertension, preeclampsia, 
eclampsia, and HELLP syndrome


