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INTRODUCTION — Preeclampsia refers to a syndrome characterized by the new onset of hypertension plus
proteinuria, end-organ dysfunction, or both after 20 weeks of gestation in a previously normotensive woman
(table 1). In women with preexisting (chronic) hypertension, accelerating hypertension plus proteinuria, end-
organ dysfunction, or both after 20 weeks suggests superimposed preeclampsia.

Preeclampsia is a common risk factor for maternal and perinatal morbidity and mortality worldwide. Standard
prenatal care, including close follow-up of high-risk women after midgestation, increases the chance that
preeclampsia will be detected early in the course of disease. Early diagnosis followed by appropriate
management, including delivery, may prevent some of the serious sequelae of the disease, such as eclamptic
seizures and multiorgan failure.

Since there is no curative treatment other than delivery, an intervention that could prevent preeclampsia
would have a significant impact on maternal and infant health worldwide. Many different strategies to prevent
preeclampsia have been investigated in randomized trials. It is not surprising that most simple approaches
have been unsuccessful, given the complexities in pathogenesis and the likelihood that multiple etiologies
cause the syndrome. In women at high risk of developing preeclampsia, low-dose aspirin prophylaxis has
preventive effects, but the magnitude of benefit in this group is variable and depends on a number of factors.
By comparison, no intervention has been proven to be effective in the general obstetric population.

This topic will review several interventions that have been evaluated for prevention of preeclampsia. Other
important aspects of preeclampsia are discussed separately:

LOW-DOSE ASPIRIN — Low-dose aspirin reduces the frequency of preeclampsia, as well as related
adverse pregnancy outcomes (preterm birth, growth restriction), by about 10 to 20 percent when given to
women at moderate to high risk of the disease. It has an excellent maternal/fetal safety profile in pregnancy;
thus, it is a reasonable preventive strategy for these women.

Rationale — The observation that preeclampsia is associated with increased platelet turnover and increased
platelet-derived thromboxane levels led to randomized trials evaluating low-dose aspirin therapy in women
thought to be at increased risk of the disease [1-6]. As opposed to higher dose aspirin therapy, low-dose
aspirin (60 to 150 mg/day) diminishes platelet thromboxane synthesis while maintaining vascular wall
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prostacyclin synthesis [6-8]. Although not well studied, the beneficial effect of low-dose aspirin for prevention
of preeclampsia may also be partly related to modulation of inflammation, which is exaggerated in women
with preeclampsia [9].

Candidates — Based on the available data (see 'Evidence of efficacy' below), we suggest low-dose aspirin
prophylaxis for women at high risk for preeclampsia. There is no consensus on the criteria that confer high
risk. The US Preventive Services Task Force (USPSTF) risk criteria are reasonable [10].

USPSTF criteria for high risk include one or more of the following. The incidence of preeclampsia is
estimated to be at least 8 percent in a pregnant woman with one of these risk factors:

We also manage women with multiple moderate risk factors for preeclampsia as high risk. Identification of
women with an appropriate combination of moderate risk factors to be considered high risk is subjective and
determined case by case, as the data describing the magnitude of the association between each of these risk
factors and development of preeclampsia vary widely and lack consistency.

USPSTF criteria for moderate risk include the following. The incidence of preeclampsia is estimated to be
less than 8 percent in a pregnant woman with only one of these risk factors:

Even though nulliparous women are the group comprising the largest proportion of preeclampsia cases,
nulliparity alone is not an indication for prophylaxis, as major trials limited to unselected nulliparous women
have found little or no benefit from prophylactic low-dose aspirin therapy [11,12]. Incidence rates in
unselected nulliparas are relatively low (approximately 4 percent) compared with high-risk groups (incidence
at least 8 percent) [13]. One hypothesis for the lack of a statistical effect may be that even though the
incidence of preeclampsia in unselected nulliparous women is higher than in multiparas (incidence 1
percent), it is still relatively low compared with women with risk factors such as chronic hypertension
(incidence 10 percent) or renal disease (incidence 20 percent). It is also possible that the pathogenesis of
preeclampsia in nulliparous women is different from that in women with previous preeclampsia or preexisting
vascular disease [14].

Multimarker algorithms for identifying women at high risk for preeclampsia have been published [15-19], but
none are widely used, as they have not been validated in a variety of unselected populations. These
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algorithms typically include biochemical and imaging results, as well as historical risk factors. (See "Early
pregnancy prediction of preeclampsia", section on 'Risk prediction models'.)

Low-dose aspirin appears to be of little or no benefit in women who already have developed preeclampsia
[6,20,21]. At this late stage, aspirin does not prevent progression to more severe disease and may
exacerbate bleeding in patients with thrombocytopenia related to preeclampsia/HELLP syndrome (hemolysis,
elevated liver enzymes, low platelet count).

Dose and administration — We begin daily low-dose aspirin in the 12  or 13  week of gestation [22-26],
although adverse effects from earlier initiation (eg, preconception) have not been documented [27,28]. Early
therapy (before 16 weeks) may be important since the pathophysiologic features of preeclampsia develop
early in pregnancy, weeks before clinical disease is apparent. However, available evidence is inconsistent
about the importance of early initiation of therapy [29,30], possibly because aspirin has major effects on
prostacyclin production and endothelial function throughout gestation [31]. If aspirin is not initiated at the end
of the first trimester, initiation after 16 weeks (but before symptoms develop) may also be effective [29].

The optimum low dose is unclear. We suggest a daily dose of 100 to 150 mg of aspirin rather than a lower
dose, because in some pregnant women platelet function is not inhibited by the 81 mg dose [32,33] but is
altered by higher dosing [32], which appears to be more effective [30,34]. In the United States, this can be
achieved by taking one and one-half 81 mg tablets; however, taking one 81 mg tablet is also reasonable
since this is the commercially available dose and has proven efficacy. For prevention of preeclampsia, no
trials have evaluated the efficacy of a slightly higher dose of aspirin, which could be achieved easily by taking
two 81 mg tablets or splitting a 325 mg tablet in half. This 162 mg dose is one of the options suggested by
the Society of Obstetricians and Gynaecologists of Canada [25]. For prevention of myocardial infarction and
stroke in nonpregnant individuals, aspirin appears to be equally effective at doses between 75 and 325
mg/day. (See "Aspirin in the primary prevention of cardiovascular disease and cancer".)

Good compliance with therapy is important; compliance <90 percent may not be effective [35,36]. Some
authors believe that aspirin may be more effective if taken at bedtime [37,38]; however, bedtime
administration is not standard practice and may increase gastric irritation.

Aspirin is discontinued 5 to 10 days before expected delivery to diminish the risk of bleeding during delivery
[2,5,39]; however, no adverse maternal or fetal effects related to use of low-dose aspirin at delivery have
been proven.

Safety — The safety of low-dose aspirin use in the second and third trimesters is well established [6,40-42],
but questions linger regarding use in the first trimester (eg, possible increase in minor vaginal bleeding or
gastroschisis [43,44]).

Evidence of efficacy — At least four large randomized trials, as well as several small trials, have
demonstrated a reduction in the incidence of preeclampsia in patients treated with low-dose aspirin
prophylaxis compared with placebo/no treatment (15 versus 19 percent [45], 18 versus 20 percent [46], 6.7
versus 7.6 percent [20], and 1.6 versus 4.3 percent [34]); however, the results were statistically significant in
only the last trial. When data from these and other trials were pooled, meta-analyses supported the
significance of the trend observed in individual trials. When begun early in the second trimester, use of low-
dose aspirin reduced the incidence of preeclampsia by at least 10 percent, with the greatest absolute benefit
in women at moderate to high risk of developing the disease [13,22,29,30,40,47-49]. Serious sequelae of
early onset preeclampsia, such as preterm birth and fetal growth restriction, were also reduced.

th th

In one 2017 meta-analysis (45 trials, almost 21,000 women at increased risk of preeclampsia), aspirin
initiated at ≤16 weeks reduced the risk of preeclampsia (relative risk [RR] 0.57, 95% CI 0.43-0.75),
severe preeclampsia (RR 0.47, 95% CI 0.26-0.83), and fetal growth restriction (RR 0.56, 95% CI 0.44-
0.70) [30]. The reductions were lower or insignificant with initiation after 16 weeks, although none of the
trials directly compared early versus late initiation of aspirin. The authors also noted a dose-dependent
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Guidelines from selected organizations — The following summaries represent the recommendations of
some major groups:

effect whereby the optimum aspirin dose appeared to be 100 to 150 mg of aspirin rather than a lower
dose.

In a follow-up 2018 meta-analysis, the same group reported aspirin reduced the risk of preterm
preeclampsia (RR 0.62, 95% CI 0.45-0.87), but not term preeclampsia (RR 0.92, 95% CI 0.70-1.21) [50].
As above, the reduction in preterm preeclampsia was limited to the subgroup in whom aspirin was
initiated at ≤16 weeks and at a daily dose ≥100 mg (RR 0.33, 95% CI 0.19-0.57). The follow-up analysis
included the Combined Multimarker Screening and Randomized Patient Treatment with Aspirin for
Evidence-based Preeclampsia Prevention (ASPRE) trial, a large trial that identified high-risk women
using a combination of maternal factors and biophysical and biochemical markers [34].

In a 2017 meta-analysis, which used individual participant data from the Perinatal Antiplatelet Review of
International Studies (31 trials, over 32,000 women at increased risk of preeclampsia), the effect of
aspirin overall was more modest (10 percent risk reduction), with no difference between women who
initiated treatment <16 weeks versus >16 weeks [29]. None of the trials directly compared early versus
late initiation of aspirin.

●

In a 2014 USPSTF systematic review of the benefits and harms of low-dose aspirin for preventing
morbidity and mortality from preeclampsia, administration of low-dose aspirin to women at increased risk
of developing preeclampsia resulted in statistical reductions in the rate of preeclampsia (RR 0.76, 95%
CI 0.62-0.95; 9.5 versus 11.4 percent), intrauterine growth restriction (RR 0.80, CI 0.65-0.99; 7.7 versus
8.6 percent), and preterm birth (RR 0.86, CI 0.76-0.98; 21.7 versus 24.4 percent), but not perinatal
mortality [13]. No significant perinatal or maternal harms were identified, but rare harms could not be
ruled out.

●

The authors cautioned that the magnitude of the pooled results should be tempered by evidence of
small-study effects and modest findings in the two largest trials; thus, risk reductions of 10 percent for
preeclampsia, growth restriction, and preterm birth may represent a more accurate interpretation of
findings. When baseline risk factors were considered, absolute risk reductions for preeclampsia, growth
restriction, and preterm birth ranged from 2 to 5 percent, 1 to 5 percent, and 2 to 4 percent, respectively.

The American College of Chest Physicians guidelines for management of venous thromboembolism,
thrombophilia, and pregnancy recommend low-dose aspirin for women considered to be at risk for
preeclampsia [51]. They noted the relative effect of antiplatelet therapy appears to be similar in women at
low and high risk for preeclampsia, but women at low risk have a substantially lower absolute benefit.

●

The American Heart Association and American Stroke Association recommend low-dose aspirin for
women with chronic primary or secondary hypertension or previous pregnancy-related hypertension for
prevention of preeclampsia-related stroke [52].

●

The USPSTF recommends the use of low-dose aspirin 81 mg/day in women at high risk of developing
preeclampsia to reduce the risk for preeclampsia, preterm birth, and fetal growth restriction [10]. They
acknowledged that there are no validated methods (biomarkers, clinical diagnostic tests, medical history)
for identifying women at high risk for preeclampsia, but offered a pragmatic approach to identify a patient
population with an absolute risk for preeclampsia of at least 8 percent: Women with ≥1 high-risk factors
should receive low-dose aspirin. For women with multiple moderate risk factors, the benefit of aspirin
therapy is less clear, so clinicians should use clinical judgment and talk with their patients about the
benefits and harms of low-dose aspirin use. Aspirin should be initiated between 12 and 28 weeks of
gestation. (See 'Candidates' above.)

●

In July 2016, the American College of Obstetricians and Gynecologists (ACOG) endorsed the USPSTF
recommendation for use of low-dose aspirin 81 mg/day in women at high risk of developing

●
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POSSIBLY EFFECTIVE INTERVENTIONS — Low-dose aspirin prophylaxis is the generally accepted
therapy for prevention of preeclampsia. The following interventions have either been offered to a particular
subgroup of patients or clinically on a case-by-case basis to highly selected patients or on an investigational
basis.

Calcium supplementation — Low dietary calcium intake is associated with hypertension in the general
population. (See "Diet in the treatment and prevention of hypertension", section on 'Calcium'.)

We recommend that pregnant women achieve the recommended daily allowance (RDA) for elemental
calcium through diet and/or supplements. In the United States, the RDA for elemental calcium is 1000
mg/day in pregnant, lactating, or nonpregnant women 19 to 50 years of age (1300 mg for girls 14 to 18 years
of age). The United States female population in the reproductive age range has an average calcium intake of
950 mg/day, thus most women are candidates for modest supplementation [54]. The RDA is developed by
the Food and Nutrition Board of the National Academy of Sciences. (See "Nutrition in pregnancy", section on
'Calcium and vitamin D'.)

Calcium supplementation above the RDA does not appear to be of any benefit for prevention of
preeclampsia. In the Calcium for Preeclampsia Prevention (CPEP) trial performed in the United States, 4589
healthy nulliparous women at 13 to 21 weeks of gestation were randomly assigned to receive either 2 g of
elemental calcium/day or placebo therapy during pregnancy [55]. No benefit of calcium supplementation was
identified: There were no significant differences between groups in the incidence of preeclampsia (6.9 versus
7.3 percent), pregnancy-associated hypertension, or adverse fetal outcomes. The mean calcium intake in the
placebo group was 1135 mg/day, which is above the RDA. However, no benefit was noted among women
whose baseline dietary calcium intake was in the lowest quintile and whose median daily intake was 422 mg,
similar to or less than that reported for women in many developing countries. A 2007 evidenced-based review
by the US Food and Drug Administration concluded that the relationship between calcium and risk of
hypertension is inconsistent and inconclusive, and a relationship between calcium intake and risk of
pregnancy-induced hypertension and preeclampsia is highly unlikely [56].

In populations where baseline dietary calcium intake is low, the World Health Organization (WHO)
recommends 1500 to 2000 mg elemental calcium supplementation per day for pregnant women to reduce the
risk of preeclampsia, particularly among those at higher risk of developing hypertension (2.5 g of calcium
carbonate or 4.75 g of calcium citrate contains about 1 g elemental calcium) [57]. The WHO recommendation

preeclampsia and based high-risk status on the same high-risk factors designated by the USPSTF [26].
Prior to July 2016, ACOG defined high risk more narrowly: history of early-onset preeclampsia and
preterm delivery <34 weeks of gestation or more than one prior pregnancy complicated by
preeclampsia. (See 'Candidates' above.)

0/7 

The NICE guideline on management of hypertensive disorders during pregnancy advises use of low-
dose aspirin 75 mg/day for women with at least one high risk factor for preeclampsia (chronic
hypertension or kidney disease, diabetes, autoimmune disease, hypertension in previous pregnancy) or
at least two moderate risk factors for preeclampsia (age ≥40 years, first pregnancy, multiple gestation,
>10 years between pregnancies, body mass index ≥35 kg/m  at presentation, family history of
preeclampsia) [23].

●

2

The World Health Organization recommends the use of low-dose aspirin 75 mg/day for high-risk women
(history of preeclampsia, diabetes, chronic hypertension, renal or autoimmune disease, or multifetal
pregnancies) [53].

●

The Society of Obstetricians and Gynaecologists of Canada recommends low-dose aspirin 75 to 162
mg/day for women at high risk of preeclampsia [25]. They define increased risk as those with previous
preeclampsia, relevant preexisting medical conditions (eg, hypertension, renal disease, diabetes,
antiphospholipid syndrome), multiple gestation, or two or more lower risk factors.

●
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is based on positive results from systematic reviews (see following example) that should be interpreted with
caution because of the possibility of small-study effect or publication bias.

In a 2014 systematic review of 13 randomized trials including over 15,000 pregnant women of whom two-
thirds lived in geographic areas where calcium-rich foods were not commonly available or consumed, calcium
supplementation (≥1 gram daily) approximately halved the risk of preeclampsia (relative risk [RR] 0.45, 95%
CI 0.31-0.65; 12 trials, 15,470 women) and hypertension during pregnancy (RR 0.65, 95% CI 0.53-0.81)
compared with placebo/no treatment in the overall cohort (irrespective of the baseline risk of developing
hypertension and calcium intake status) [58]. The reduction in risk was greatest for women with low baseline
calcium intake variously defined but always less than 900 mg/day (RR 0.36, 95% CI 0.20-0.65; 8 trials,
10,678 women) and those at high risk of preeclampsia (RR 0.22, 95% CI 0.12-0.42; 5 trials, 587 women).
Preterm birth was also reduced (RR 0.76, 95% CI 0.60-0.97; 11 trials, 15,275 women), but rates of stillbirth,
neonatal intensive care admission, and infant death were similar in both groups. Meta-analysis also found
that supplementation with low doses of calcium (<1 gram daily) reduced the risk of preeclampsia (RR 0.38,
95% CI 0.28-0.52; 10 trials, 2234 women); however, most of the trials recruited women at high risk for
preeclampsia and were at high risk of bias.

Weight loss — In overweight and obese women, prepregnancy weight loss is recommended as it has a
variety of reproductive, pregnancy, and overall health benefits. In particular, cohort studies of women who
underwent bariatric surgery suggest that weight loss in obese women significantly reduces the risk of
preeclampsia [59]. In addition, a cohort study of women with preeclampsia found weight loss between
pregnancies reduced the risk of recurrent preeclampsia in women who were normal weight, overweight, or
obese [60]. (See "Obesity in pregnancy: Complications and maternal management" and "Obesity, weight
reduction, and cardiovascular disease", section on 'Benefits of weight loss'.)

Statins (investigational) — Statins are currently contraindicated in pregnancy.

Endothelial dysfunction and inflammation are key components of both adult cardiovascular disease and
preeclampsia. Because inhibitors of 3-hydroxy-3-methylglutaryl coenzyme-A reductase (ie, statins) are
effective for primary and secondary prevention of cardiovascular mortality and morbidity, it has been
hypothesized that these drugs may also reduce the risk of preeclampsia. This hypothesis is supported by
data from animal studies [61-65] and a single small pilot trial in humans [66]. This is a potentially promising
therapy for prevention of preeclampsia in high-risk women [67], but more and larger trials of safety and
efficacy are needed before considering statin therapy for prevention of preeclampsia [68-70]. (See "Statins:
Actions, side effects, and administration", section on 'Risks in pregnancy and breastfeeding'.)

Anticoagulation — The placenta of women with preeclampsia displays characteristic features of
uteroplacental ischemia, including increased syncytial knots and intervillous fibrin, distal villous hypoplasia,
villous infarcts, decidual necrosis, and spiral artery abnormalities including acute atherosis, mural
hypertrophy, and luminal thrombosis/fibrous obliteration. (See "The placental pathology report", section on
'Preeclampsia'.)

The use of prophylactic anticoagulation in selected high-risk women, particularly those with known
thrombophilic genetic variants (eg, factor V Leiden) plus a history of adverse pregnancy outcomes such as
previous early severe preeclampsia, has been suggested to prevent recurrent pregnancy complications [71-
76]. However, available data, although limited, does not support this practice.

In a 2016 meta-analysis using individual patient data from eight randomized trials of low molecular
weight heparin (LMWH) therapy versus no LMWH for women with any prior placenta-mediated
pregnancy complications (term or preterm preeclampsia, late pregnancy loss, placental abruption, birth
of a small for gestational age [SGA] neonate), the intervention did not significantly reduce the incidence
of the primary composite outcome (early-onset or severe preeclampsia, SGA infant <5  percentile,
abruption, pregnancy loss ≥20 weeks of gestation): 62/444 (14 percent) versus 95/443 (22 percent),
absolute difference -8 percent, 95% CI -17.3 to 1.4, RR 0.64, 95% CI 0.36-1.11 [77]. There were also no

●
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These data add complexity to the decision-making process regarding whether to administer LMWH to women
with previous preterm preeclampsia or preeclampsia with severe features or any placenta-mediated disease.
Certainly the above meta-analyses do not support this approach; however, the issue is not settled due to
ongoing concerns of heterogeneity between single-center and multicenter trials, inclusion of different
placenta-mediated processes and phenotypes that may have different pathogenic pathways, multiple
subgroups, multiple assessed outcomes, and possible lack of power to answer all of the relevant clinical
questions.

Additional study is needed to specifically address recurrence risk in women with previous early-onset or
severe preeclampsia who are treated with/without LMWH and address deficiencies in existing data, such as
differences in LMWH treatment protocols (dose, initiation/duration of treatment, combination therapy). One
such trial found that the combination of enoxaparin and low-dose aspirin was no more effective than low-dose
aspirin alone for prevention of preeclampsia or other placenta-mediated complications [79], supporting the
conclusion of the meta-analyses.

PROBABLY INEFFECTIVE INTERVENTIONS

Vitamin C and E supplements — We recommend not prescribing antioxidant supplementation with vitamin
C and/or E for prevention of preeclampsia. Multiple large, randomized, multicenter trials including women at
both high and low risk of developing preeclampsia have consistently demonstrated that it is not effective [80-
87]. Meta-analyses of nine such trials involving a total of almost 20,000 women confirmed this finding and
also found that supplementation was associated with a slightly increased risk of gestational hypertension
(relative risk [RR] 1.11, 95% CI 1.05-1.17), but this could have been the result of multiple statistical
comparisons [88,89]. Similarly, two trials included in a meta-analysis noted that supplementation was
associated with an increased risk of premature rupture of membranes (RR 1.73, 95% CI 1.34-2.23) [89] but
not preterm premature rupture of membranes.

Vitamin D supplements — A 2016 meta-analysis of vitamin D supplementation in pregnancy concluded
supplementation may reduce the risk of preeclampsia (8.9 versus 15.5 percent; RR 0.52, 95% CI 0.25-1.05),
but these findings were based on only two low-quality trials involving a total of 219 women [90]. The
combination of vitamin D and calcium resulted in a lower risk of preeclampsia than not receiving this
intervention (RR 0.51, 95% CI 0.32-0.80; three trials; 1114 women, moderate quality), but this may have been
related to calcium supplementation in calcium-deficient women. (See 'Calcium supplementation' above.)

Folic acid supplementation — Whether folic acid supplementation reduces preeclampsia risk is uncertain.
Meta-analysis of two randomized trials suggested a benefit, but pooled data from nine cohort studies did not
[91]. Regardless, periconceptional folic acid supplementation is recommended to reduce the occurrence of
neural tube defects. (See "Folic acid supplementation in pregnancy".)

Fish oil supplements — The 2016 Evidence Report/Technology Assessment by the Agency for Healthcare
Research and Quality analysis of randomized trials concluded that maternal supplementation with n-3 (also
called omega-3) long-chain polyunsaturated fatty acids (n-3 PUFA; ie, eicosapentaenoic acid [EPA] and
docosahexaenoic acid [DHA]) did not reduce the incidence of fetal growth restriction/small for gestational age
(SGA) infants in high-risk populations or gestational hypertension in normal-risk or high-risk populations [92].
A multicenter randomized trial not included in the assessment found no reduction in preeclampsia [93].

significant differences in the secondary outcomes of preeclampsia, severe preeclampsia, early-onset
preeclampsia, and severe or early-onset preeclampsia. An unexplained observation from this meta-
analysis was that the results obtained from single-center trials contrasted starkly with those from the
multicenter trials, with the former demonstrating significant benefit from LMWH while the latter did not.

In women with hereditary thrombophilias, another meta-analysis found that use of LMWH did not
improve live birth weight or other pregnancy outcomes compared with low-dose aspirin alone; however,
the findings were based on few trials presenting methodological limitations [78].
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Diet — Only a few small randomized trials have evaluated the role of diet in prevention of preeclampsia. No
beneficial results have been demonstrated from these interventions, which include nutritional advice, protein
and energy supplements, protein and energy restriction (in obese women), magnesium supplementation, and
salt restriction [94-96].

Nitric oxide donors — Preeclamptic women may be deficient in nitric oxide, which mediates vasodilatation
and inhibits platelet aggregation. However, a systematic review concluded that there is no high-quality
evidence that administration of nitric oxide donors (glyceryl trinitrate) prevents preeclampsia [97].

L-arginine, the substrate for synthesis of nitric oxide, has been investigated as a means of preventing
preeclampsia. In a small randomized trial that tested this approach in women with a history of preeclampsia
in a previous pregnancy (a group who would be expected to have a recurrence rate of between 5 and 20
percent), supplementation with medical food-bars containing L-arginine plus antioxidant vitamin was
associated with a significant reduction in the incidence of preeclampsia compared with placebo (29 [13/228]
versus 67 percent [30/222]; RR 0.17, 95% CI 0.12-0.21) and compared with use of antioxidant vitamins alone
(29 [13/228] versus 50 percent [23/222]; RR 0.09, 95% CI 0.05-0.14) [98]. The mean gestational age at
delivery was >38 weeks, regardless of treatment assignment, and there were no significant differences
between groups in mean infant birth weight, proportion of SGA infants, or rate of abruption. Thus, it appears
that most of these women had mild preeclampsia, and the experimental treatment did not have an important
impact on meaningful clinical outcomes.

Antihypertensive drugs — In randomized trials, lowering blood pressure with antihypertensive medications
(including diuretics [99]) did not reduce the frequency of preeclampsia or improve fetal or pregnancy
outcome; however, therapy did decrease the incidence of moderate and severe hypertension [100,101]. (See
"Management of hypertension in pregnant and postpartum women".)

Behavioral changes — There is no strong evidence that exercise and physical activity affect the risk of
developing preeclampsia [102]. Bedrest or restricted physical activity is not recommended for prevention of
preeclampsia, as it is ineffective and bedrest increases the risk of venous thromboembolism. However,
reduced physical activity may be useful for improving uterine blood flow in pregnancies with fetal growth
restriction and may be a useful adjunct to antihypertensive therapy in women with high blood pressure.

SOCIETY GUIDELINE LINKS — Links to society and government-sponsored guidelines from selected
countries and regions around the world are provided separately. (See "Society guideline links: Hypertensive
disorders of pregnancy".)

INFORMATION FOR PATIENTS — UpToDate offers two types of patient education materials, "The Basics"
and "Beyond the Basics." The Basics patient education pieces are written in plain language, at the 5  to 6
grade reading level, and they answer the four or five key questions a patient might have about a given
condition. These articles are best for patients who want a general overview and who prefer short, easy-to-
read materials. Beyond the Basics patient education pieces are longer, more sophisticated, and more
detailed. These articles are written at the 10  to 12  grade reading level and are best for patients who want
in-depth information and are comfortable with some medical jargon.

Here are the patient education articles that are relevant to this topic. We encourage you to print or e-mail
these topics to your patients. (You can also locate patient education articles on a variety of subjects by
searching on "patient info" and the keyword(s) of interest.)

SUMMARY AND RECOMMENDATIONS

th th

th th

Beyond the Basics topics (see "Patient education: Preeclampsia (Beyond the Basics)")●

Low-dose aspirin is the only drug for which there is convincing evidence of benefit in reducing the risk of
preeclampsia. (See 'Low-dose aspirin' above.)

●
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GRAPHICS

Criteria for the diagnosis of preeclampsia

Systolic blood pressure ≥140 mmHg or diastolic blood pressure ≥90 mmHg on two occasions
at least four hours apart after 20 weeks of gestation in a previously normotensive patient

If systolic blood pressure is ≥160 mmHg or diastolic blood pressure is ≥110 mmHg, confirmation within
minutes is sufficient

     and

Proteinuria ≥0.3 g in a 24-hour urine specimen or protein/creatinine ratio ≥0.3 (mg/mg) (30
mg/mmol)

Or dipstick ≥1+ if a quantitative measurement is unavailable

                                                                     OR

Systolic blood pressure ≥140 mmHg or diastolic blood pressure ≥90 mmHg on two occasions
at least four hours apart after 20 weeks of gestation in a previously normotensive
patient with the new onset of any of the following (with or without proteinuria):

Platelet count <100,000/microL

Serum creatinine >1.1 mg/dL (97.2 micromol/L) or doubling of the creatinine concentration in the
absence of other renal disease

Liver transaminases at least twice the upper limit of the normal concentrations for the local
laboratory

Pulmonary edema

Cerebral or visual symptoms (eg, new-onset and persistent headaches not responding to usual doses
of analgesics*; blurred vision, flashing lights or sparks, scotomata)

Superimposed preeclampsia is defined by the new onset of proteinuria, significant end-organ dysfunction, or
both after 20 weeks of gestation in a woman with chronic/preexisting hypertension. For women with
chronic/preexisting hypertension who have proteinuria prior to or in early pregnancy, superimposed
preeclampsia is defined by worsening or resistant hypertension (especially acutely) in the last half of
pregnancy or development of signs/symptoms of the severe end of the disease spectrum.

* Response to analgesia does not exclude the possibility of preeclampsia.

Adapted from: American College of Obstetricians and Gynecologists, Task Force on Hypertension in
Pregnancy. Hypertension in pregnancy. Report of the American College of Obstetricians and Gynecologists'
Task Force on Hypertension in Pregnancy. Obstet Gynecol 2013; 122:1122.
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