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ABSTRACT

Preeclampsia is one of the leading causes of maternal
and perinatal morbidity and mortality, usually character-
ized by hypertension and proteinuria. Despite high incidence
of preeclampsia the pathophysiological basis of preeclamp-
sia is still not clear and there are a number of mechanisms
and signaling pathways that intertwine. It is very impor-
tant to develop specific and reliable predictive algorithms
in order to enable early initiation of therapy due to facts
that incidence of preeclampsia has upward trend and that
cause adverse maternal and fetal outcome. Some of the most
commonly used methods for prediction of preeclampsia in-
clude uterine artery Doppler velocimetry, determination of
some microRNA, such as miR-210, and assessment of vari-
ous pro-angiogenic and anti-angiogenic factors from blood.
Angiogenic factors that possibly have most important role
in pathogenesis of preeclampsia are vascular endothelial
growth factor (VEGF) and placental growth factor (PIGF),
which promote angiogenesis, and soluble fms-like tyrosine ki-
nase-1 (sFlt1) and soluble form of endoglin (s-Eng), which ex-
hibit anti-angiogenic properties. Aggravating circumstance
is that preeclampsia has heterogeneous origin, and due to
this fact, the value of individual markers can vary signifi-
cantly. There is a constant tendency for creating comprehen-
sive algorithm for prediction of preeclampsia which would be
sufficiently specific and sensitive, and in the same time cheap
and available. In that sense, new clinical studies are needed
to show the most effective combination of parameters in the
predeclampsia prediction.

Keywords: preeclampsia; prediction; Doppler velocim-
etry; microRNA; angiogenic factors.
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SAZETAK

Preeklampsija je jedan od vodeéih uzroka materinskog i
perinatalnog morbiditeta i mortaliteta, koju najcesée karak-
terisu hipertenzija i proteinurija. Uprkos visokoj incidenciji
patofiziloska osnova preeklampsije nije dovoljno jasna i po-
stoji veliki broj mehanizama i signalnih puteva koji se me-
dusobno prepli¢u. Vrlo je vazno razviti specifi¢ne i pouzdane
algoritme za predvidanje preeklampsije kako bi se omogudilo
rano zapocinjanje terapije u skladu sa Cinjenicom da inci-
dencija preeklampsije ima uzlazni trend i uzrokuje nezeljeni
maternalni i fetalni ishod porodaja. Neki od najcescih meto-
da koje se koriste za predvidanje nastajanja preeklampsije
podrazumevaju Dopler uterine arterije, odredivanje poje-
dinih mikroRNK, poput miR-210, kao i odredivanje razlici-
tih proangigenih i antiangiogenih faktora iz periferne krvi.
Angiogeni faktori koji moZda imaju najznacajniju ulogu u
patogenezi preeklampsije su vaskularni endotelni factor ra-
sta (VEGEF) i placentalni factor rasta (PIGF), koji pospesuju
angiogenezu, i solubilna fms-slicna tirozin kinaza-1 (sFitl) i
solubilni oblik endoglina (s-Eng), koji ispoljavaju antiangi-
ogena svojstva. OteZavajuca okolnost je Cinjenica da pree-
klampsija ima heterogeno poreklo, i u skladu sa tim vred-
nosti pojedinih markera mogu znatno da variraju. Postoji
konstantna teznja za stvaranje sveobuhvatnog algoritma za
predvidanje nastajanja preeklampsije koji bi bio dovoljno
specifican i senzitivan, a u isto vreme jeftin i dostupan. U
tom smislu, potrebne su nove klinicke studije kako bi se obra-
zovala najefikasnija kombinacija parametara za predvida-
nje nastajanja preeklampsije.

Kljucne reci: preeklampsija; predikcija; Doppler; mi-
kroRNK; angiogeni faktori.
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ABBREVIATIONS

AP-1 - activated protein 1

BMP - bone morphogenetic protein

CRH - corticotrophin releasing hormone
CYRG61- cysteine-rich protein 61

DNA - deoxyribonucleic acid

eNOS - endothelial nitric oxide synthase
HDP - hypertensive disorders of pregnancy
LPS - lipopolysaccharides

microRNA - microribonucleic acid

MPYV - mean platelet volume

NEF-kB - nuclear factor-kB

NO - nitric oxide

PAPP-A - pregnancy associated plasma protein A

INTRODUCTION

Preeclampsia represents one of the hypertensive disor-
ders of pregnancy (HDP) and one of the leading causes of
maternal and perinatal morbidity and mortality worldwide
complicating 2%-8% of pregnancies (1, 2). According to
the American College of Obstetricians and Gynecologists
there are four major hypertensive disorders encompassed
within HDP: 1) chronic hypertension, 2) preeclampsia
and eclampsia, 3) hronic hypertension with superimposed
preeclampsia, and 4) gestational hypertension (3). The In-
ternational Society for the Study of Hypertension in Preg-
nancy as an additional category also lists the “white coat
hypertension” In addition to the fact that HDP make up
a large share of maternal and perinatal mortality, another
worry is related to the results of the studies that indicate
that incidence of the HDP continues to increase (4). Clini-
cal diagnosis of preeclampsia is based on several criteria: 1)
blood pressure above 140/90 mmHg in two separate mea-
surements separated by an interval longer than 4 hours,
or blood pressure above 160/110 mmHg in two measure-
ments separated shorter interval, after 20 week of gestation
in previously normotensive woman; 2) proteinuria which
exceeds 300 mg/24 h; 3) in the absence of proteinuria, ad-
ditional criteria include: thrombocytopenia, renal failure,
disturbance of liver function, pulmonary edema, as well
as any symptom related to the disorder of the function of
the nervous system (3, 5). If preeclampsia progresses and
seizures occur, preeclampsia passes into eclampsia. In the
fetus preeclampsia causes premature birth and growth re-
striction, while in women with preeclampsia increases risk
for other diseases, such as renal failure, stroke and cardio-
vascular disease (6).

There are many conditions recognized as risk factors
for development of preeclampsia (Table 1). Nulliparous
women have a three times greater risk for development of
preeclampsia in comparison to multiparous women. Also
in women with pregnancies complicated with preeclamp-
sia there is increased risk for recurrence in subsequent
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PC - platelet count

PDW - platelet distribution width

PI - pulsatility index

Plcr - platelet large cell ratio

PIGF - placental growth factor

PP13 - placental protein 13

qRT-PCR - quantitative reverse transcription-polymerase
chain reaction

RI - resistance index

RNA - ribonucleic acid

sEng - soluble endoglin

sFlt-1 - soluble fms-like tyrosine kinase-1
TGEF- - transforming growth factor
VEGEF - vascular endothelial growth factor

pregnancies. Age is also a risk factor, so that pregnant
women over 40 years also have an increased risk of devel-
oping preeclampsia (7). Risk factors for preeclampsia also
include family history for preeclampsia, twin pregnancy,
antiphospholipids antibodies and thrombophilia, preex-
isting diabetes, preexisting chronic hypertension or in-
creased blood pressure, preexisting renal and autoimmune
disease, as well as increased body mass index (8, 9).
Despite high and increasing incidence of pre-
eclampsia the pathophysiological basis of preeclampsia is
still not clear and there are a number of mechanisms and
signaling pathways that intertwine. Preeclampsia is usually
defined as a syndrome of maternal systemic inflammatory
response that affects various organ systems, and according
to the current hypothesis preeclampsia is caused by placen-
tal dysfunction which takes place in two stages (10, 11). The
first stage implies poor placentation which occurs during
first half of pregnancy, between 8 and 18 week of gestation.
During this stage clinical symptoms are absent, but Dop-
pler’s ultrasound analysis of blood flow velocity in uterine
arteries indicate changes that could affect blood flow in
spiral arteries (12, 13). Ischemic and reperfusion injury of
placenta due to disturbed perfusion of placenta causes in-
creased production of reactive species and oxidative stress,

Table 1. Risk factors for preeclampsia onset.
Nulliparity
Advanced maternal age
Previous pregnancies complicated with preeclampsia
Pregnant women of advanced age
Family history of preeclampsia
Twin pregnancy
Preexisting chronic hypertension
Preexisting renal and autoimmune disease

Increased body mass index and obesity



as well as synthesis and release of proinflammatory me-
diators from syncytiotrophoblast. These mediators induce
clinical manifestations of preeclampsia in second half of
pregnancy, which represents the second phase. Proinflam-
matory mediators involved in occurrence of preeclampsia
include: soluble fms-like tyrosine kinase-1 (sFlt-1), soluble
endoglin (sEng), leptin, activin-A, corticotrophin releasing
hormone (CRH), serum placental protein 13 (PP13), and
pregnancy associated plasma protein A (PAPP-A) (14-17).
There were various attempts to provide the best prediction
algorithm for preeclampsia, as well as to set aside param-
eters which would enable the most adequate monitoring of
preeclampsia which has already been diagnosed.

UTERINE ARTERY DOPPLER IN PREECLAMPSIA
PREDICTION

Attempts to use ultrasound and Doppler’s effects in the
prediction of preeclampsia have a relatively long history.
Namely, one of the first tries to use Doppler velocimetry in
analysis of blood flow and pressures in women with HDP
was conducted by Fleischer and colleagues during the
eighties of the last century (18). These authors compared
ratio between systolic and diastolic pressure in normal
pregnancies and HDP, and concluded that systolic/diastol-
ic ration physiologically does not exceed 2.6. On the other
hand when this ratio is higher pregnancy can be compli-
cated by premature birth, intrauterine growth retardation
and maternal preeclampsia. During early pregnancy, as
well as in nonpregnant state, Doppler analysis show low
end-diastolic velocity and early diastolic notch. Namely,
normal shape of uterine waveform consist steep systolic
slope, early diastolic notch and a small flow of blood during
the diastole. As the pregnancy progresses the resistance to
blood flow decreases, diastolic notch is gradually removed
and diastolic blood flow increases (19). Increase of blood
flow reaches peak between 20" and 24" week of pregnan-
cy, and at the end of pregnancy uterine arteries blood flow
amounts 970 ml/min (20). In HDP resistance to blood flow
in uteroplacental circulation is high, which is transmit-
ted upstream to the uterine arteries and can be detected
through increased pulsatility index (PI) or resistance index
(RI) (13).

In cohort study performed by Sharma and colleagues it
was shown that single uterine artery Doppler scan in sec-
ond trimester of pregnancy (between 20 and 23 week of
gestation), combined with other risk factors such as ma-
ternal age over 34 years and chronic hypertension, would
clarify what pregnancies need further supervision (21). Pe-
droso and coworkers analyzed 30 large cohort studies and
randomized trials which dealt with prediction possibility
of uterine artery Doppler in occurrence of preeclampsia
and fetal growth retardation (22). They concluded that of
analysis of uterine artery PI by Doppler has low sensitivity
and prediction capability, but in combination with other
biochemical markers or analysis of maternal risk factors

its sensitivity increases, making it an acceptable and useful
part of the preeclampsia prediction algorithms. Tan and
coauthors analyzed results from three previously reported
prospective non-intervention screening studies, in a com-
bined total of 61,174 singleton pregnancies (23). From this
total number of analyzed pregnancies, 2.9% developed
preeclampsia. These authors confirmed conclusion of
previously mentioned study, and showed that analysis of
maternal factors, uterine artery PI by Doppler, mean ar-
terial pressure and serum placental growth factor (PLGF)
enabled prediction over 90% of preeclampsia. Abdel Razik
and colleagues investigated the interconnection between
Doppler ultrasound parameters: diastolic notch, PI and R],
and platelet indices: platelet count (PC), mean platelet vol-
ume (MPV), platelet distribution width (PDW) and plate-
let large cell ratio (Plcr) (24). They analyzed 270 normal
pregnant women between 20" and 24" week of gestation
and showed that patients with preeclampsia had higher
frequency of diastolic notching, as well as higher PI and
RI, combined with significant increase of MPV and PDW.
Also, patients with disturbed Doppler parameters and
platelet indices had higher risk to develop a severe form
of preeclampsia. Another investigation dealt with possi-
bility of prediction of early and late preeclampsia through
analysis of placental volume and placental blood flow, and
results showed that pregnant women with preeclampsia
have had lower placental volume and higher uterine PI
compared to healthy pregnancies (25). Results of longitu-
dinal study conducted by Porto and coworkers indicated
that all pregnancies complicated with early onset of pre-
eclampsia have had significantly higher uterine artery PI
between 16+0 and 19+6 weeks of gestation (26). Navarat-
nam and colleagues went a step further, and compared
PIGF tests and the sFlt-1/PIGF ratio with abnormal uterine
artery Doppler (27). Results of their investigation showed
significant association between PIGF or sFlt-1/PIGF ratio
with results of Doppler parameters.

Taken all together, uterine artery Doppler can be used
for prediction and monitoring of preeclampsia, but in or-
der to increase sensitivity and specificity uterine artery
Doppler should be combined with estimation of other
markers.

ROLE OF MICRO-RNA IN PREECLAMPSIA

Ribonucleic acid (RNA) is polymeric molecule that
have crucial role in deciphering of information within
the deoxyribonucleic acid (DNA). Three various forms of
RNA molecules take part in this process: messenger RNA
(mRNA), which arises from the transcription process from
DNA and contains information regarding the structure
composition of proteins, transfer RNA (tRNA), which en-
ables transfer of appropriate amino acid to ribosome, and
ribosomal RNA (rRNA), which participates in the protein
synthesis itself as part of the ribosome. In 1993 another
form of RNA was discovered, micro RNA (microRNA) for
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which it turns out to have a number of key roles in the body
(28). The fact that microRNAs are ubiquitously present in
viruses, plants and animals depict their evolutionary ne-
cessity and importance. These small molecules, containing
20 to 24 nucleotide bases, have pivotal roles in processes
such as regulation of cell cycle and regeneration, immunity,
normal function of various tissues and organs, but on the
other hand their role is recognized also in different patho-
logical states, including carcinomas (29-33). Until now,
there are more than 28,000 microRNAs which have been
indentified in various species, and of that number 2654 are
human microRNAs (34).

Pineles and colleagues firstly described the discrepancy
in expression of microRNAs in placental tissue from pa-
tients with preeclampsia and control group of women with
preterm labor and delivery (35). Namely, authors analyzed
expression of 157 different microRNAs, using real-time
quantitative reverse transcription-polymerase chain reac-
tion (QRT-PCR), and found that two microRNAs, miR-182
and miR-210, had significantly higher expression in sam-
ples of placenta tissues of women with preeclampsia. Fur-
ther, Zhang and colleagues firstly described negative cor-
relation between expression of miR-155 and cysteine-rich
protein 61 (CYR61) (36). CYR61 is important angiogenic
regulator and has important role in placental angiogenesis
(37). It was previously showed that expression of CYR61 in
preeclamtic placental tissue has been reduced, thus revel-
ing new mechanism in development of preeclampsia. It is
also shown that stimulation of human-trophoblast-derived
cells with lipopolysaccharides (LPS) leads to increment of
miR-155, transcription factor activated protein 1 (AP-1)
and nuclear factor (NF)-«B, suggesting the role of miR-155
in process of syncytialization, as well as in pathogenesis of
preeclamsia (38). Enquobahrie and colleagues found dif-
ferences in expression of eight microRNAs in placental tis-
sues of women with preeclampsia and women with normal
pregnancy and labor using qRT-PCR (39). Results of this
investigation showed up regulation of miR-210, and down
regulation of seven other microRNAs (miR-328, miR-584,
miR-139-5p, miR-500, miR-1247, miR-34c-5p and miR-
1). Overexpression of miR-210 under hypoxic conditions,
which exist in preeclampsia, is related to NF-kB transcrip-
tional factor p50, suggesting another mechanism involved
in pathogenesis of preeclampsia. Furthermore, miR-210
modulates mitochondrial respiration and reduces oxygen
consumption (40). Gunel and coworkers found increased
plasma levels of miR-210 in pregnant women with pre-
eclampsia, as well as decreased levels of miR-152 (41). Pla-
centa-associated serum exosomal miR-155 derived from
patients with preeclampsia caused decreased expression
of endothelial nitric oxide synthase (eNOS) in primary hu-
man umbilical vein endothelial cells, and thus decreased
production of nitric oxide (NO) (42).

In order to assess the possibility of prediction of pre-
eclampsia by analyzing microRNAs from peripheral blood
buffy coat samples of pregnant women, Winger and coau-
thors investigated 30 microRNAs (43). Authors performed
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gqRT-PCR analysis on samples of 48 pregnant women col-
lected during first trimester of pregnancy (11+13 weeks
gestation), of whom 8 had preeclampsia. Of 30 investi-
gated microRNAs, eight is included in panel (miR-1267,
miR-148a, miR-196a, miR-33a, miR-575, miR-582, miR-
210 and miR-16), and data showed that investigation of
maternal immune cells may provide early prediction of
preeclampsia and enable adequate response. On the other
hand, Luque and coworkers based on the results of pre-
viously conducted investigation made quite opposite con-
clusion (44). Of 754 analyzed microRNAs from pregnant
women with preeclampsia and healthy pregnancies, 63 of
them were continuously registered in samples, but only 15
were differently represented. Further statistical analysis in-
dicated that there were not significant differences in pres-
ence any of them in sera of pregnancies with preeclampsia
and healthy pregnancies, so author concluded identifica-
tion of microRNAs from maternal serum samples during
first trimester is not a reliable predictor for development
of preeclampsia.

Bearing in mind all above results it can be concluded
that microRNAs have important role in pathogenesis of
preeclampsia. On the other hand, predictive value of mi-
croRNAs determination depends on type of sample and
time of sampling (week of gestation). In order to provide
good predictive model which include analysis of microR-
NAs future investigation are necessary. These investiga-
tions will also provide new insights into roles of microR-
NAs in pathophysiology of preeclampsia and other HDP.

ANGIOGENIC FACTORS IN PREECLAMPSIA

Various circulating factors that affect angiogenesis take
part in pathogenesis of preeclampsia. These factors can be
classified as pro-angiogenic and anti-angiogenic and their
imbalance actually is crucial in onset of preeclampsia. De-
creased expression of vascular endothelial growth factor
(VEGF) and placental growth factor (PIGF), which pro-
mote angiogenesis, combined with increased expression of
soluble fms-like tyrosine kinase-1 (sFlt1) and soluble form
of endoglin (s-Eng), which exhibit anti-angiogenic prop-
erties, are most often referred to as the focus of the pre-
eclampsia pathogenesis.

The vascular endothelial growth factor (VEGF) is pro-
angiogenic factor mostly synthesized by endothelial cells,
macrophages, T-cells, tumor cells and cytothrophoblast in
response to stimulation by hypoxia or various mediators
(interleukins, transforming growth factor - TGFE-p, plate-
let derived growth factors) (45). There are five members
of VEGF family in mammals, VEGEF-A, VEGE-B, VEGF-C,
VEGE-D and placental growth factor (PIGF). When only
the VEGF is mentioned, it is thought of VEGF-A, because
it is predominant form. All VEGFs are generated as alter-
native splice variants of mRNA from the same gene located
on chromosome 6 which contains 8 exons (46, 47). VEGFs
can achieve their effect by acting on two receptor fami-



PHYSIOLOGICAL
PREGNANCY

PREGNANCY
COMPLICATED BY
PREECLAMPSIA

Figure 1. Role of angiogenic factors in pathogenesis of preeclampsia.
sEng - soluble endoglin; sFlt-1 - soluble fms-like tyrosine kinase-1; TGF-p - transforming growth factor

B; VEGF - vascular endothelial growth factor.

lies, VEGF receptors (VEGFR) and neuropilin receptors.
VEGER belong to tyrosine kinase receptors, and there are
three types of them: VEGFR-1 (or fms-like tyrosine kinase
- Flt-1), VEGFR-2 (or murine Flk-1) and VEGFR-3 (or Flt-
4), and there are two neutrophilin molecules: neutrophilin
1 and neutrophilin 2 (46). VEGF is very important in main-
tenance of fenestrated and sinusoidal epithelium, so the
symptoms in preeclampsia are the most pronounced in or-
gans in which these types of epithelia are present (kidney,
liver). Angiogenesis is process of crucial importance in em-
bryogenesis and growth, and due to that fact the physiolog-
ical regulation of angiogenesis during pregnancy by above
mentioned growth factors is also undoubtedly crucial. The
main source of PIGF is placenta, and its level is low in the
first trimester of normal pregnancy, with its concentration
increasing from 11 week of gestation, reaching peak at 30
week of gestation, followed by decrease (48). PIGF enhanc-
es action of VEGF by competitive binding to VEGFR-1
and thus enabling the VEGF to bind the VEGFR-2 which
has higher activity. PIGF also magnify the effects of VEGF
binding to VEGFR-2, via mechanisms such as intermolecu-
lar transphosphorylation of VEGFR-2.

Soluble form of Flt-1 — sFlt-1, binds VEGF and PIGF,
thereby reducing their availability in circulation (Figure 1).
Due to the mentioned fact arise antagonistic properties of
Flt-1 in relation to VEGF and PIGF. In preeclampsia sFlt-1
is mainly produced by syncytiotrophoblast, while its expres-
sion is regulated by hypoxia-inducible transcription factor
(HIF) (49). Certain amount of sFlt-1 is present in circulation
of healthy and non-pregnant women, indicating the physi-
ological role of sFlt-1 in regulation of VEGF level (50). Hy-
pothesis regarding action of sFlt-1 implies the existence of
endothelial threshold for sFlt-1 concentration. When con-
centration of sFlt-1 exceeds that threshold, concentration of
VEGF and PIGF decreases leading to endothelial dysfunction
and preeclampsia (51). In women with previously disturbed
endothelial function, regarding states such as hypertension,
diabetes or obesity, mentioned threshold is lower, so they
are consequently more vulnerable to preeclampsia. Endog-
lin is an integral transmembrane glycoprotein, which is also

referred as endothelial marker CD105 (52). Endoglin is part
of TGE-PB complex, and act as co-receptor for TGF-B1 and
TGEF-B3 but not TGF-2 (53). Membrane endoglin, through
its short cytoplasmic domain, is connected with endothelial
nitric oxide synthase (eNOS) and thus has important role
in regulation of eNOS activity and NO bioavailability (54).
The form of endoglin that could be found in circulation in
some conditions including preeclampsia is referred to as
soluble endoglin (sEng) (55). TGF-$ has important role in
regulation of endothelial and vascular homeostasis through
migration and proliferation of endothelial cells (56). sEng act
as anti-angiogenic factor through inhibition of TGF-f sig-
naling and consequent lack of activation of eNOS (Figure 1).
Furthermore, sEng binds to the bone morphogenetic pro-
tein (BMP)-9 and induces synthesis of endothelin-1 from
endothelial cells, which has highly vasoconstrictor proper-
ties (57, 58). Production of sEng is enhanced in hypoxic con-
ditions and has opposite action in comparison to membrane
endoglin.

Taraseviciené and colleagues investigated the possi-
bility of prediction of preeclampsia by detection of sFlt-1,
PIGE, sFlt-1/PIGF ratio and uterine artery Doppler param-
eters: PI and RI (59). These authors designed case-control
study which involved 72 pregnant women with preeclamp-
sia and 72 women with physiological pregnancy, and based
on obtained results thay concluded that sFIt-1/PIGF ratio
and PIGF are more powerful predictors of preeclampsia
compared to sFlt-1, PT and RI, and moreover, that these two
parameters are quite sufficient for diagnostic of early pre-
eclampsia. Benovskd and coworkers assessed possibility of
early prediction of preeclampsia thorough analysis of sFlt-1,
PIGE, sFlt-1/PIGF ratio in 120 pregnant women whose ges-
tational age was between 16 and 20 weeks (60). They made
conclusion that all mentioned parameters, but in particular
sFlt-1/PIGF ratio, can predict onset of preeclampsia in early
pregnancy, even 10 to 15 weeks before it occurs. Similar
conclusion made Caillon and coauthors based on analysis of
sFlt-1/PIGF ratio of 67 high-risk pregnant women (61). The
investigation of AbdelHalim and colleagues included 107
pregnant women with preeclampsia and 93 healthy, normo-
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tensive pregnant women (62). Authors, among others, mea-
sured sEng in serum and showed that higher values of sEng
were present in blood of women with preterm labor and ad-
verse fetal outcome compared to term labor and favorable
fetal outcome. Meta-analysis conducted by Allen and coau-
thors included 30 studies and 65,538 women and dealt with
questioning of abnormal values of circulating biomarkers
and preeclampsia (63). Among other biomarkers, these au-
thors concluded that sEng was significantly associated with
early as well as late onset of preeclampsia. Moore Simas and
coworkers recommended assessment of sFlt-1 and sEng for
prediction of preeclampsia (64).

Based on results on above mentioned investigations it
can be concluded that angiogenic biomarkers are relatively
reliable tool in prediction of preeclampsia. However, in or-
der to improve the accuracy of prediction it is always better
to determine several biomarkers in the same time.

CONCLUSION

Bearing in mind that preeclampsia can be severe and re-
sult in adverse fetal and maternal outcome, as well as that
incidence of preeclampsia has a continuous upward trend,
it is very important to develop specific and reliable predic-
tive algorithms in order to enable early initiation of therapy.
Aggravating circumstance is that preeclampsia has hetero-
geneous origin, and due to this fact, the value of individual
markers can vary significantly. There is a constant tendency
for creating comprehensive algorithm for prediction of pre-
eclampsia which would be sufficiently specific and sensitive,
and in the same time cheap and available. In that sense, new
clinical studies are needed to show the most effective combi-
nation of parameters in the predeclampsia prediction.
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