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Prevention of pre-eclampsia would mean a big step forward in prenatal care. The general term prevention can have three different connotations: primary, secondary, or tertiary. Primary prevention means avoiding occurrence of a disease. Secondary prevention in the context of preeclampsia implies breaking off the disease process before emergence of clinically recognisable disease. Tertiary prevention means prevention of complications caused by the disease process, and is thus more or less synonymous with treatment.

Primary prevention of pre-eclampsia

The best way to cope with human disease, by preventing it happening, is only achievable if the cause is understood and if it is feasible to avoid or manipulate those causes. Shallow endovascular cytotrophoblast invasion in the spiral arteries, an exaggerated inflammatory response, and inappropriate endothelial-cell activation are key features in the pathogenesis of pre-eclampsia. But the mechanisms behind these features are unknown. Thus contraception is currently the only way to avoid preeclampsia. However, several risk factors have been identified (table), and manipulation of some of these risk factors might allow primary prevention.

         Risk factors for pre-eclampsia

         Preconceptional and/or chronic risk factors

         Partner-related risk factors:

         Nulliparity/primipaternity

         Limited sperm exposure, teenage pregnancy, donor insemination

         Partner who fathered a pre-eclamptic pregnancy in another woman

         Maternal-specific risk factors:

         History of previous pre-eclampsia

         Increasing maternal age, interval between pregnancies

         Family history

         Patient requiring oocyte donation

         Presence of specific underlying disorders:

         Chronic hypertension and renal disease

         Obesity, insulin resistance, low maternal birthweight

         Gestational diabetes, type-1 diabetes mellitus

         Activated protein C resistance (factor V Leiden), protein S deficiency

         Antiphospholipid antibodies

         Hyperhomocysteinaemia

         Exogenous factors:

         Smoking (risk decrease)

         Stress, work-related psychosocial strain

         Pregnancy-associated risk factors

         Multiple pregnancy

         Urinary tract infection

         Structural congenital anomalies

         Hydrops fetalis

         Chromosomal anomalies (trisomy 13, triploidy)

         Hydatidiform moles

Sperm exposure: A large prospective study on the relation between sperm exposure and preeclampsia showed that (with women cohabiting for more than 12 months as reference) a cohabitation period of 0–4 months was associated with a typical odds ratio of 11·6, a period of 5–8 months with an odds ratio of 5·9, and a period of 9–12 months with an odds ratio of 4·2 for developing pre-eclampsia. Longer sperm exposure could therefore be a preconception measure for optimum pregnancy outcome, similar to increased preconception folate intake. 

Obesity and insulin resistance: Obesity is a definite risk for developing pregnancy-induced hypertensive disorders, including pre-eclampsia. The typical odds ratio for obesity in most studies is about 3. The exact mechanisms by which obesity/insulin resistance are associated with an increased risk for preeclampsia are not completely understood. Possible explanations are: increased shear stress due to the hyperdynamic circulation associated with obesity; 19 dyslipidaemia or increased cytokine-mediated oxidative stress; 3 and direct haemodynamic effects of hyperinsulinaemia (increased sympathetic activity and increased tubular sodium resorption). The global increase in obesity is likely to lead to a rise in the frequency of pre-eclampsia. Prevention of or effective treatment of obesity, or both, could result in a substantial decrease in its frequency.

 Smoking: Cigarette smoking is associated with a 30–40% decrease in the risk of pre-eclampsia.However, this benefit is cancelled out by the substantial negative effect of smoking on fetal growth, risk for placental abruption, and general health. However, understanding the mechanisms of the preventive effects of smoking on pre-eclampsia could help us to unravel important aspects of its pathophysiology. The beneficial effects might be mediated by nicotine through inhibition of interleukin-2 and tumour necrosis factor production by mononuclear cells, and or by increased levels of free circulating VEGF. 

Secondary prevention of pre-eclampsia

Secondary prevention of a disease is only possible if the following three requirements are met: knowledge of pathophysiological mechanisms; availability of methods of early detection; and means of intervention and correction of the pathophysiological changes.

Availability of methods of early detection: Numerous biochemical markers have been proposed to predict which women are destined to develop preeclampsia. These biochemical markers were generally chosen on the basis of specific pathophysiologic abnormalities that have been reported in association with preeclampsia. Thus, these markers have included markers of placental dysfunction, endothelial and coagulation activation,and markers of systemic inflammation. These biomarkers have been reported to be either elevated or reduced in the maternal circulation early in gestation before the onset of preeclampsia.  However, the results of various studies evaluating the reliability of these markers in predicting preeclampsia have been inconsistent, and many of these markers suffer from poor specificity and predictive values for routine use in clinical practice. The more promising novel markers include sFlt-1, PlGF and perhaps also PP-13. Although initial studies show significant differences to be present in the 1st trimester, these biomarkers still need to be validated in large prospective trials.  Doppler ultrasound is a useful method to assess uterine artery blood flow velocity in the second trimester.  An abnormal uterine artery velocity wave form is characterized by a high resistance index and/or by the presence of an early diastolic notch (unilateral or bilateral). Pregnancies complicated by abnormal uterine artery Doppler findings in the second-trimester are associated with more than six-fold increase in rate of preeclampsia. However, the sensitivity of an abnormal uterine artery Doppler for predicting preeclampsia ranges from 20-60% with a positive predictive value of 6–40%. A systemic review by Chien and colleagues that included 27 studies and 12994 patients concluded that uterine artery Doppler assessment has limited value as a screening test for preeclampsia.  Current data do not support this test for routine screening of pregnant women for preeclampsia, but uterine artery Doppler could be beneficial as a screening test in women at very high risk for preeclampsia if an effective preventive treatment is available.
Means of intervention and correction of pathophysiological changes; secondary prevention of preeclampsia

During the past decade, several randomized trials reported the use of various methods to reduce the rate and/or the severity of preeclampsia.  A detailed review of these trials is beyond the scope of this abstract, but the results of these studies were the subject of several recent systemic reviews. In short, there are few randomized trials evaluating protein or salt restriction, zinc, magnesium, fish oil, or vitamins C and E supplementation, the use of diuretics and other antihypertensive agents, as well as heparin to prevent preeclampsia in women with various risk factors. These trials had limited sample size, however, results revealed minimal to no benefit. 
Calcium supplementation:In the Cochrane review  calcium supplementation was associated with reduced hypertension; reduced pre-eclampsia, particularly for those at high risk and with low baseline dietary calcium intake (for those with adequate calcium intake the difference was not statistically significant).  No side-effects of calcium supplementation have been recorded in the trials reviewed. During the most recent SMFM in Miami (2006) a very large trial confirmed the benefits of calcium (reduction in incidence preeclampsia and improved perinatal outcomes) in countries with a low calcium intake. 

Aspirin and other antiplatelet agents : Recently the Cochrane library updated the systematic review of the effectiveness and safety of antiplatelet agents (predominantly aspirin) for the prevention of preeclampsia. Fifty-one trials involving 36,500 women are included in this review. There was a 19% reduction in the risk of preeclampsia associated with the use of antiplatelet agents ((43 trials, 33,439 women; relative risk (RR) 0.81, 95% confidence interval (CI) 0.75 to 0.88); number needed to treat (NNT) 69 (51, 109)).  Twenty-eight trials (31,845 women) reported preterm birth. There was a small (7%) reduction in the risk of delivery before 37 completed weeks ((RR 0.93, 95% CI 0.89 to 0.98); NNT 83 (50, 238)). Fetal or neonatal deaths were reported in 38 trials (34,010 women). Overall there was a 16% reduction in baby deaths in the antiplatelet group (RR 0.84, 95% CI 0.74 to 0.96); NNT 227 (128, 909)). Small-for-gestational age babies were reported in 32 trials (24,310 women), with an 8% reduction in risk (RR 0.92, 95% CI 0.85 to 1.00). There were no significant differences between treatment and control groups in any other measures of outcome. The reviewers concluded that antiplatelet agents, largely low-dose aspirin, have small-moderate benefits when used for prevention of preeclampsia. Low dose aspirin was also found to be safe. However, more information is required to assess which women are most likely to benefit, at what gestational age treatment is best started, and what dose to use. Several studies evaluated the efficacy of aspirin in the prevention of preeclampsia in high-risk pregnancies as determined by Doppler ultrasound. A meta analysis suggested that low-dose aspirin improves pregnancy outcome in women with persistent elevations in the uterine Doppler resistance index at both 18 and 24 weeks’ gestation. In other studies however, with abnormal uterine arteries doppler at 22-24 weeks gestation, administration of aspirin after 23 weeks of gestation did not prevent the subsequent development of preeclampsia. It is recommended that aspirin use should be based on individualized risk assessment for preeclampsia.
Low-molecular weight heparins: Up to early 2006 there was only some suggestion from observational studies that heparin reduces recurrent preeclampsia in women with thrombophilias. The big breakthrough was reported by an Italian group during the 2006 SMFM showing an absolutely astounding improvement (markedly lower incidence preeclampsia, early onset preeclampsia, IUGR and severe early onset IUGR) in women with a prior serious adverse pregnancy outcome with a confirmed diagnosis of fV Leiden or the prothrombin gene mutation with the use of LMWH.

