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Editorial

Pre-eclampsia: A foetal view
In December 1986, a talented Bollywood actress, Smita Patil, died within 6 hours of
delivering a baby boy. As a young man and a fan of Smita Patil, I felt deeply sad and
wanted to know the cause of her death. The official diagnosis was soon published as
brain haemorrhage.1 Without knowing the details of the diagnosis and treatment of
Smita Patil, I surmise that she probably developed pre-eclampsia during her pregnancy.
A foetal view of pre-eclampsia can be summarized by the following commentary.
‘Why did my mother experience hypertension, proteinuria (elevated presence of
plasma proteins in urine), oedema and kidney pathology during pregnancy? My
mother suffered from pre-eclampsia because I occupied her womb. After I was
delivered, my mother felt better, establishing the fact that my presence contributed to
her clinical condition.’ These are the hallmark features of pre-eclampsia, which has
remained enigmatic despite intense investigation and is a major cause of maternal,
foetal and neonatal mortality and morbidity.2–4 Both normal pregnancy and pre-
eclampsia represent highly choreographed examples of maternal–foetal interactions
and their consequences.

Pre-eclampsia affects close to 5% of all pregnancies in the developed world, and
this rate is likely to be much higher in developing and underdeveloped countries
because of the constant onslaught of infectious and inflammatory agents, and lack of
tertiary obstetric care. Hypertension (>140/90 mmHg), proteinuria (340 mg over 24
hours), oedema and glomerular endotheliosis are common diagnostic features of pre-
eclampsia.2–4 In many cases of pre-eclampsia, foetal growth is restricted, which leads
to delivery of babies who are small for gestational age. In severe cases of pre-
eclampsia, convulsions and multiple organ injury occurs. For example, blood vessel
damage occurs in major organs such as the brain and liver which makes this disease
fatal in many cases.5 Coming back to Smita Patil, blood vessel damage could be the
cause of her brain haemorrhage and death. I submit that there are many such women
in the developing world who succumb to this deadly disease during their pregnancy.

The aetiology of pre-eclampsia as understood today resembles an airline flight map
converging on one destination, making it a multifactorial disorder with a single
common end-point. The only cure for pre-eclampsia is delivery of the placenta. The
reasons for the limited cure and prevention history of pre-eclampsia are poor
understanding of its pathophysiology and lack of animal models. The dominant
pathological finding in pre-eclampsia is an arrest of normal placentation, whereby
placental trophoblast cells do not properly differentiate or invade the uterine spiral
arteries.6 This results in poor transport of nutrients, oxygen and blood from the mother
to the foetus. Trophoblast invasion is the key to physiological transformation of spiral
arteries into resistance-free open vacuoles. This process occurs as a result of active
angiogenic cross-talk between trophoblast cells, uterine natural killer cells and
resident endothelial cells.7 What causes defective placentation (stage 1) and overt
maternal clinical syndrome (stage 2) is currently not known.4

Since placental and systemic manifestations of pre-eclampsia occur simultaneously,
we propose that serum from pre-eclampsia patients can function as a blueprint for
causative factors. Serum from normal pregnancy and pre-eclampsia patients can be
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used both in vitro and in vivo assays to identify dysregulated factors. It is highly likely
that multiple factors regulating energy balance, metabolic pathways, angiogenesis,
inflammation, genetics and oxidative stress will be dysregulated in pre-eclampsia
patients.8 Establishment of valid animal models that can mimic all the features of the
human disease is a top priority of many laboratories. Since pregnancy in rodents
resembles human pregnancy in the context of haemochorial placentation, hormonal
regulation and immunity at the maternal–foetal interface, research efforts have been
directed towards mouse models. The initial reports from several groups including ours
are promising.

Better treatment of pre-eclampsia should be a high priority in obstetric clinics.
There is now emerging evidence that the effects of pre-eclampsia-associated conditions
persist into later life. An increased risk for cardiovascular disease has been reported
in patients who experienced pre-eclampsia and could be due to altered angiogenesis
and insulin resistance.9 On the other hand, pre-eclampsia patients have been reported
to have a lower risk of breast cancer.10 This observation may relate to the production
of potent anti-angiogenic factors and inflammatory cytokines. Evidence also suggests
that women with sickle cell traits are at increased risk for pre-eclampsia.11 Likewise,
our recent work strongly suggests that a common deficiency persists in pregnant
women suffering from pre-eclampsia and patients with Alzheimer disease (unpublished
observations). There also appears to be an immune dysregulation reflected by a
decrease in a subpopulation of T lymphocytes that control autoimmune reactions.12 It
is well documented that some individuals could be genetically predisposed to pre-
eclampsia. Thus, a ‘two hit’ hypothesis involving a genetic stress followed by an
inflammatory event occurring in a gestational age-dependent manner is posited for the
pathogenesis of pre-eclampsia.

Several epidemiological studies suggest that immune education to paternal antigens
may dampen the occurrence of pre-eclampsia. Thus, a first pregnancy with a partner
may result in pre-eclampsia but a second pregnancy with the same partner within
2–3 years of the first pregnancy is almost always free of the features of pre-
eclampsia.13 These facts imply that the mother had acquired immune education
for paternal antigens and repeated mating with the same partner may enhance this
education. On the other hand, data suggest that mating with a different partner after
the first pregnancy is again a risk factor for pre-eclampsia.13 Such observations
provide credence to the potential connections between maternal acceptance of
paternal antigens and foetal development.

Since pre-eclampsia is a late pregnancy malady with deadly consequences, it is of
paramount importance that predictive assays are developed for its diagnosis during the
early stages of pregnancy. These assays should be based on functional biomarkers
which can be verified using in vivo models. We propose that serum from women with
a normal pregnancy and pre-eclampsia should be analysed by proteomic and functional
approaches to identify biomarkers that can form a basis for the detection of pre-
eclampsia in early pregnancy. Such functional biomarkers may have a critical value as
serum or urine diagnostic markers for pre-eclampsia, and may serve as therapeutic
tools in the management/cure of the disease. In this regard, a recent report indentifies
catechol-O-methyltransferase (COMT) and 2-methoxyoestradiol as such functional
markers for pre-eclampsia.14 It is anticipated that serum or urine-based predictive
assays can lead to cost-effective preventive or treatment modalities.

Thus, now is the time to take bold action in translating bench work into treatment
and prevention realities in the clinic. All out efforts should be made to bolster public
awareness about pre-eclampsia as a deadly disease and the potential of basic research
towards its cure. By failing to do so, we trap ourselves and future generations in a
system that has little hope for treating pre-eclampsia and other enigmatic health
problems of women.
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