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Pregnant women with chronic diseases are at a high risk of developing adverse outcomes, including superimposed preeclampsia. Prediction
and diagnoses of superimposed preeclampsia in women with high-risk pregnancies is often challenging. Pro-angiogenic factors: placental
growth factor (PIGF), as well as the anti-angiogenic factors: soluble Fms-like tyrosine kinase-1 (sFlt-1) and soluble endoglin (sEng) have gained
increasing attention for their role in the pathogenesis of preeclampsia. Changes in serum concentrations of pro and anti-angiogenic factors are
associated with the occurrence of superimposed preeclampsia in high-risk pregnancies. These changes are present up to four weeks before the
final clinical manifestations of the disease. Pro and antiangiogenic factors might be useful for risk stratification of superimposed preeclampsia
and other adverse outcomes in high-risk pregnancies. The aim of opinion is to describe the clinical usefulness of serum concentrations of pro
and anti-angiogenic factors as biomarkers in progression and diagnoses to superimposed preeclampsia in women with high-risk pregnancies.
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Any unexpected or unanticipated medical or obstetric condition
associated with a pregnancy with an actual or potential hazard to the
health or well-being of the mother or fetus is considered a high-risk
pregnancy. Worldwide, 20 million women have high-risk pregnancies
and more than 800 die daily from perinatal conditions [1]. Pregnant
women with chronic diseases are at a high risk of developing adverse
outcomes, including superimposed preeclampsia, fetal growth
restriction, admission to intensive care units, maternal and perinatal
deaths, among other adverse outcomes [2-4]. Although women with
chronic diseases are associated with reduced fertility and increased
risk of adverse pregnancy outcomes, women at reproductive age with
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diseases like chronic hypertension, systemic lupus erythematosus,
chronic kidney disease, antiphospholipid syndrome among a great
variety of maladies will become pregnant or will be detected for
first time during pregnancy. Superimposed preeclampsia is the most
common complication in this group of women, along with other
related events such as preterm delivery, infants with low birth weight,
or perinatal death [5,6].

Pathophysiology of preeclampsia involves maternal, fetal, and
placental factors. Abnormalities in the formation of the placenta
during pregnancy may result in under perfusion and ischemia, which
then leads to release of anti-angiogenic factors into the maternal
circulation that cause a maternal systemic endothelial disfunction,
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clinically manifested by hypertension and other end organ damage
(hematologic, neurologic, cardiac, pulmonary, renal, and hepatic
dysfunction) [7]. However, the trigger for abnormal placental
development and the subsequent cascade of events remains unknown.
Nonetheless, hypoxia is likely an important regulator. Other factors
such as alterations in the renin-angiotensin-aldosterone axis, immune
maladaptation, excessive shedding of trophoblast debris, oxidative
stress, and genetic factors likely contribute to the pathogenesis of the
abnormal placentation [8].

Diagnosis of superimposed preeclampsia is difficult to stablish
because these diseases often share clinical manifestations like
hypertension, significant proteinuria, edema, impaired renal function
among others. These facts represent a problem because treatment
represents an intervention like the use of steroids, antihypertensives,
admission to intensive care units or inclusive termination of
pregnancy. The fact that misdiagnoses are often stablished, represents
an adverse perinatal outcome like prematurity for the newborn,
admission to neonatal intensive care unit, perinatal death with other
long-term consequences [9]. The timely and accurate recognition and
management of superimposed preeclampsia are often challenging
because diagnostic criteria are still based on nonspecific signs and
symptoms and because common severity criteria correlate poorly with
adverse maternal and fetal outcomes [10].

Pathogenesis of preeclampsia is enigmatic; nonetheless, it has been
proposed that originates in the placenta, starting with inadequate
cytotrophoblast invasion and ending with widespread maternal
endothelial dysfunction [11]. Production of placental anti-angiogenic
factors, specifically sFlt-1 and sEng, have been shown to be upregulated
in preeclampsia. These placental anti-angiogenic factors are released
into the maternal circulation; their actions disrupt the maternal
endothelium and result in hypertension, proteinuria, and the other
systemic manifestations of preeclampsia [12].

The role of angiogenic factors in the onset of clinical manifestations
of preeclampsia was demonstrated in 2003 by the implication of
sFlt-1, PIGF and VEGE and in 2006 by the implication of sEng [13-
16]. Several angiogenic factors have been fully purified, their amino
acid sequences determined, and their genes cloned. When evaluated
according to their putative targets, they appear to fall into two groups:
those that act directly on vascular endothelial cells to stimulate
locomotion or mitosis, and those that act indirectly by mobilizing host
cells (for example, macrophages) to release endothelial growth factors
[17]. These placental anti-angiogenic factors are released into the
maternal circulation; their actions disrupt the maternal endothelium
and result in hypertension, proteinuria, and the other systemic
manifestations of preeclampsia [9]. Numerous studies have shown the
key role of angiogenic factors in the malformation of the placenta in
the pathogenesis of preeclampsia [18].

In women with High-risk pregnancies, serum sFlt-1 and sEng
concentrations and low PIGF serum concentrations are associated
with the risk of superimposed preeclampsia and other adverse
outcomes. The sFlt-1/PIGF ratio <38 rules out the short-term onset
and diagnosis of superimposed preeclampsia, values between 39 and
85 are associated with superimposed preeclampsia in the next 4 weeks
and sFlt-1/PIGF ratio 285 between 20 and 34 weeks of pregnancy
and 2110 beyond 34 weeks of pregnancy confirms a diagnosis of
superimposed preeclampsia in most cases. It has been reported that
sEng serum concentration increases with gestation weeks in women
with high-risk pregnancies who eventually develop superimposed
preeclampsia, thus, the risk of superimposed preeclampsia and other
adverse outcomes increases too. Thus, sFlt-1, PIGF and sEng serum
levels appear to be reliable biomarkers to predict and diagnose
superimposed preeclampsia throughout pregnancy in women with
high-risk pregnancies [19].
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Other biomarkers have been reported to be useful tools to predict
adverse outcomes in high-risk pregnancies. Protodiastolic Notch in
combination with uterine artery doppler - pulsatility index (UtAD-
PI) have been reported as a good tool for prediction of preeclampsia
in high-risk pregnancies. UtAD is associated with an increased risk
of presenting adverse fetal maternal events. UtAD ultrasonography
predicts preeclampsia and FGR as a maternal consequence of placental
disease. There is evidence that an increased PI with notching in the
second trimester best predicts overall preeclampsia in low-risk and
high-risk patients and that an increased PI alone or in combination
with notching best predicts severe fetal growth restriction [20], It
has been reported that urinary IgM excretion, proteinuria and the
severity of renal function impairment are associated with the risk of
subsequently develop adverse perinatal outcomes in pregnant women
with chronic kidney disease. The preexisting atherosclerotic vascular
disease induce placental ischemia or even aggravate already existing
placental dysfunction as assessed by Doppler velocimetry of the
uterine artery, which in turn causes or accelerates the occurrence of
these adverse perinatal outcomes [2].
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