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ABSTRACT

Preeclampsia (PE) and fetal growth restriction (FGR)
are major contributors to maternal and perinatal morbidity
and mortality worldwide. In Bulgaria, the burden of these
conditions is compounded by delayed diagnosis and lim-
ited access to comprehensive early screening. First-trimes-
ter screening enables the identification of high-risk preg-
nancies through maternal risk factors, biomarkers, and Dop-
pler ultrasonography. Preventive strategies, particularly the
timely administration of low-dose aspirin, have proven ef-
fective in reducing the incidence of early-onset PE and
FGR. This review summarizes current evidence on the
pathophysiology, screening models, and prevention strat-
egies for PE and FGR, with emphasis on their implementa-
tion in Bulgarian clinical practice. Recommendations are
provided for enhancing maternal care through national
policies and expanded screening programs.
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INTRODUCTION

Primary prevention and early evaluation of
preeclampsia (PE) and fetal growth restriction (FGR) are
gaining increasing importance for pregnant women in
Bulgaria and their future children. PE affects approxi-
mately 2%—-15% of all pregnancies and remains a lead-
ing global cause of both maternal and fetal complica-
tions. In the later stages of pregnancy (= 20 weeks of
gestation), PE may present with hypertension accompa-
nied by proteinuria, progressive edema not attributable
to anemia, thrombocytopenia or other hematologic dis-
orders, renal insufficiency, hepatic involvement, pulmo-
nary edema, or neurological dysfunction [1].

First-trimester screening for PE and FGR offers a
critical opportunity to identify pregnancies at elevated
risk and initiate timely interventions. Early management
is essential to prevent the development of severe forms
of PE, which may involve multi-organ dysfunction, im-
paired placental perfusion, intrauterine growth restric-
tion, and preterm birth. Implementing risk assessment and
management strategies in the first trimester has the po-
tential to reduce maternal and fetal morbidity and mor-
tality in Bulgaria and improve overall maternal-infant
health outcomes [2].

Prevention and early detection of PE and FGR in
early pregnancy are associated with improved maternal
and neonatal outcomes. First-trimester screening, per-
formed before 14 weeks of gestation, typically includes
an evaluation of maternal risk factors, biochemical mark-
ers, and fetal anatomical indicators via ultrasound [3].
Multiple studies have demonstrated that the early iden-
tification of high-risk pregnancies enables healthcare

providers to recommend the use of low-dose aspirin,
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thereby reducing the incidence of early-onset PE (ges-
tational age <34 weeks) and FGR [4-6].

It is important to distinguish between early-onset
and late-onset preeclampsia, with the latter occurring af-
ter 34 weeks of gestation, as these two forms often dif-
fer in their underlying pathophysiology, prevention
strategies, and therapeutic approaches.

Given their impact on perinatal outcomes, PE and
FGR should be prioritized in prenatal care. Both condi-
tions can be screened for during the first trimester, be-
tween 11 and 14 weeks of gestation [3]. Risk stratifica-
tion is typically based on biomarkers such as placental
growth factor (P1GF), uterine artery Doppler indices, and
maternal characteristics including age, BMI, blood pres-
sure, and medical history [7]. Improving awareness, ac-
cessibility, and implementation of these early screening
methods in Bulgaria is necessary to reduce pregnancy
complications, lower healthcare costs, and improve out-
comes for mothers and newborns.

Although the exact etiology of preeclampsia re-
mains unclear, several theories have been proposed. The
widely accepted two-stage model posits that shallow tro-
phoblast invasion and inadequate uteroplacental
perfusion occur during early placentation (Stage I) [8].
This impaired circulation results in systemic endothelial
dysfunction, which underlies the clinical manifestations
of PE. The interval between these stages provides a valu-
able window for early prediction and subclinical inter-
vention.

The administration of low-dose aspirin from the
first trimester is recommended to reduce the risk of vas-
cular complications in pregnancy, including PE and
FGR. Evidence suggests that prophylaxis should begin
before 16 weeks of gestation and may continue until 36
weeks [9]. Although early intervention is beneficial,
some cases of PE may still occur, highlighting the com-
plexity of the condition and the need for continued sur-
veillance throughout pregnancy. Given the significant
contribution of PE to maternal and fetal morbidity and
mortality, understanding its epidemiology, risk factors,
and economic burden is of critical importance [10].

First-trimester screening and prevention represent
some of the most cost-effective approaches in obstetric
care [11]. Therefore, the development of accurate predic-
tive models and timely interventions is essential, espe-

cially considering the two-stage pathogenesis of PE. Dur-
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ing early pregnancy, inadequate trophoblast invasion
may result in improper placental development and com-
promised blood supply to the placenta [12]. As this stage
is typically asymptomatic, it is the ideal period for
screening.

This review aims to synthesize current data and
recent research developments on the pathogenesis, di-
agnostic markers, prevention, and treatment of severe PE
and FGR. The primary objective is to evaluate estab-
lished screening protocols and promote their integration

into routine obstetric practice in Bulgaria.

MATERIALS AND METHODS

Using criteria such as epidemiology, risk factors,
socio-economic impact, pathophysiology, early predic-
tion, prevention, and treatment of various diseases, a sys-
tematic review was conducted. The databases Medline
and PubMed were searched using the keywords:
preeclampsia, fetal growth restriction, and first-trimes-
ter screening. To ensure comprehensiveness, only full-
text articles and journals were included. Where applica-
ble, studies published before 1983 were excluded to
maintain relevance and reflect contemporary medical
practices.

Out of 152 initially identified papers, 126 met the
inclusion criteria for studies published between 1983 and
2024. This review analyzes the outcomes with the aim
of increasing awareness among healthcare providers re-
garding the risks of preeclampsia and FGR during early
pregnancy, and it evaluates strategies applicable to the
Bulgarian healthcare context for early detection and
management of these conditions.

Two independent researchers reviewed the Bulgar-
ian literature on first-trimester screening and the
FIRSTLINE preventive strategies, focusing on demo-
graphic data, study design, and reported outcomes. Stud-
ies with inappropriate design, flawed sampling methods,
or unreliable results were excluded. The reviewers as-
sessed discrepancies between studies and reached con-
sensus through discussion.

A systematic process was followed, including
search term identification, database screening, article se-
lection, and final inclusion based on predefined eligi-
bility criteria. Ultimately, out of the 152 initially re-
trieved papers, 103 were selected for inclusion in the fi-

nal review.
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Fig. 1. Flowchart of database searching, screening, and inclusion of the references selected from the literature.

Literatur searching from the databases:
Medline
PubMed

Searching strategy: full-text articles

Identification

Searching terms: preeclampsia; gestational
hypertension; pregnancy induced hypertension

Initial searching
Medline and PubMed
(n=152)

Screening

A 4

Excluded: (n = 26)

Duplication
Research before 1983

The epidemiology, etiology (risk factors).
Socioeconomic burdens, underlying
pathophysiologlcal mechanisms, prediction,
prevention and treatment of preecampsia
after screening (1983-2022)

(n =126)

Eligibility

A 4

The epidemiology, etiology (risk factors).
socioeconomic burdens, underlying
palhophysiological mechanisms, prediction.
prevention and treatment of preecampsia

Articles reviewed by two experts:
Excluded: (n = 23)
Poor study designs

Questionable sampling methods
Mismatched outcomes

Included

Studies included the final analysis
Total: 103 articles

RESULTS

The outcomes of preeclampsia and FGR in the
Bulgarian population remain suboptimal—for women,
newborns, the healthcare system, and society as a whole.
Reducing maternal and fetal risks requires the implemen-
tation of preventive measures for preeclampsia and FGR
beginning in the first trimester of pregnancy. The Bul-
garian Society of Obstetrics and Gynecology has recom-
mended a prediction model that incorporates established
risk factors. This model systematically includes high-risk
indicators such as a history of preeclampsia in previous
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pregnancies, chronic hypertension, autoimmune disor-
ders, renal disease, diabetes mellitus, and multifetal ges-
tation. Additional moderate risk factors include nulli-
parity or multiparity, maternal age over 35 years, mater-
nal weight greater than 90 kg, and a history of sponta-
neous abortion. Risk factors for incident diabetes, rel-
evant to Bulgarian screening and prevention efforts, in-
clude a prior medical history of the condition and per-
sistent hypertension. These predictive models support
healthcare providers in refining early intervention strat-
egies aimed at reducing the incidence of preeclampsia
and FGR among pregnant women.
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Table 1. A comparison between different screening models of preeclampsia.

NICE ACOG ISSHP FMF
(National Institute for | (American College of | (International Society (Fetal
Organization Health and Care Obstetricians and for the Study of Medicine
Excellence) Gynecologists) Hypertension) Foundation)
Bayes theorem: to com-
bine the a priori risk
Based on number of | Based on number of Based on number of from maternal character-
risk factors risk factors risk factors istics and results of vari-
ous biomarkers
High-risk factors: High-risk factors: High-risk factors: - MAP (mean arterial
pressure)
Previous pregnancy Previous pregnancy Previous pregnancy - UtA-PI - (uterine artery
with preeclampsia with preeclampsia with preeclampsia pulsatility index)
- PAPP-A (serum preg-
Chronic hypertension | Chronic hypertension | Chronic hypertension | nancy - associated plas-
ma protein A)
Autoimmune disease | Autoimmune disease Autoimmune disease
Diabetes mellitus Diabetes mellitus Diabetes mellitus
Screening Multifetal pregnancy Renal disease
method Renal disease Initial BMI
>=30 kg/m?
Moderate-risk Moderate-risk f Moderate-risk
factors: actors: factors:
Nullparity Nullparity Nullparity
Age >=40y/o Age >=35ylo Age >=35ylo
Interpregnancy inter- | Interpregnancy interval | Family history of
val >= 10 years >= 10 years preeclampsia
Initial BMI Initial BMI <6m sexual relationship
>= 35 kg/m? >= 30 kg/m? before pregnancy
Family history of Family history of Connective tissue
preeclampsia preeclampsia disorder
Multifetal pregnancy History of SGA or
adverse outcomes
Socioeconomic fea-
tures
8.2%, 64.0%, 71.8%,
Detection | o™ 41% Preterm: 5% Not documented and 75.8% at 5%, 10%,
rate 15% and 20% fixed
Term: 34% Term: 2% FPRs
False positive | Preterm: 10% Preterm: 0.2 %
rate Term: 10% Term: 0.2 % Not documented

J of IMAB. 2025 Jul-Sep;31(3)

https://www.journal-imab-bg.org

6355




Maternal and neonatal outcomes in Bulgaria are
strongly influenced by first-trimester assessment and pre-
vention of PE and FGR. Risk assessment based on ma-
ternal history and characteristics can be individualized
and dynamic when applying Bayes’ theorem [12]. The
Fetal Medicine Foundation (FMF) performs both inter-
nal and external validation of its prediction model. A
comprehensive checklist is used to evaluate all relevant
risk variables, including maternal factors such as mean
arterial pressure (MAP), uterine artery pulsatility index
(UtA-PI), and serum pregnancy-associated plasma pro-
tein A (PAPP-A).

The optimal timeframe for PE screening is between
11 and 13 weeks of gestation, as part of the combined
first-trimester screening. Preventive measures for high-risk
preeclampsia should begin as soon as risk is identified.

Large-scale studies have assessed the prognostic
value of biomarkers such as soluble fms-like tyrosine ki-
nase-1 (sFlt-1), placental growth factor (PIGF), and their
ratio in predicting preeclampsia [10]. One evaluation in-
cluded 33 eligible trials encompassing 9,426 participants.
Plasma PIGF—and particularly the sFIt-1/PIGF ratio—
demonstrated reasonable predictive accuracy, with re-
ceiver operating characteristic (ROC) values ranging from
0.68 to 0.87 for adverse maternal and perinatal outcomes,
including preterm birth and FGR.

Several prediction models for gestational hyperten-
sion and preeclampsia have been developed based on data
from high-income countries. Among 40 reviewed studies,
28 integrated maternal clinical features with biomarkers—
most commonly PAPP-A and PIGF. However, only five of
these studies addressed the applicability of such models
in low- and middle-income country (LMIC) contexts. This
review assesses whether external validation is needed be-
fore implementing predictive models in Bulgaria, where
access to biomarker testing may be limited.

Preventive Measures

Prevention of preeclampsia and FGR is typically
categorized as primary, secondary, or tertiary prevention
[13]. Primary prevention aims to avoid pregnancies in in-
dividuals at high risk of these conditions, often through
lifestyle interventions [14]. However, achieving primary
prevention remains challenging. In Bulgaria, secondary
prevention has emerged as the primary area of focus, targe-
ting the early detection and management of preeclampsia
and FGR. Tertiary prevention centers on minimizing com-
plications from established disease.

Combining aspirin prophylaxis with lifestyle modi-
fications, nutritional supplementation, and routine prena-
tal monitoring may enhance the effectiveness of both pri-
mary and secondary prevention strategies. Recommended
interventions include rest, moderate exercise, a low-so-
dium diet, antioxidants, and 150 mg of aspirin daily [3].
Unfortunately, not all of these strategies have demon-
strated consistent efficacy.

This study reviewed the effects of various agents
and interventions, including heparin, enoxaparin,
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dalteparin, nadroparin, aspirin, pravastatin, nitric oxide,
yoga, and micronutrients such as L-arginine, folic acid,
vitamins E and C, phytonutrients, lycopene, vitamin D,
and calcium [15]. Evidence suggests that low-molecular-
weight heparin (enoxaparin), yoga, L-arginine, folic acid,
and vitamin D with calcium may reduce the incidence of
preeclampsia and FGR. These findings highlight the ne-
cessity for first-trimester screening and individualized
treatment strategies to improve maternal and fetal out-
comes in Bulgaria.

Low-Dose Aspirin

Evidence supports recommending daily low-dose
aspirin for Bulgarian women identified as high risk for
preeclampsia, beginning in the first trimester. Aspirin ex-
erts antithrombotic effects by irreversibly inhibiting
cyclooxygenase-1 (COX-1), thereby reducing the synthe-
sis of thromboxane A2 (TXA2) while preserving pros-
tacyclin (PGI2) function [16]. A daily dose of 150 mg
selectively inhibits TXA2 without impairing PGI2 activ-
ity.

Although the role of aspirin in primary prevention
within obstetrics and cardiovascular medicine remains
somewhat controversial [17], its benefits—particularly
when initiated early—are supported by substantial evi-
dence. Clinicians must carefully weigh the potential ben-
efits against risks such as gastrointestinal bleeding, in-
tracranial hemorrhage, and bleeding in susceptible indi-
viduals.

Since the initial recognition of aspirin’s preventive
potential in 1978, numerous studies have evaluated its ef-
fectiveness. Recent meta-analyses show that aspirin is
most effective when initiated before 16 weeks of gesta-
tion—prior to placentation [18]. The ASPRE trial demon-
strated that timely initiation of aspirin prophylaxis, cou-
pled with high adherence, can reduce the risk of early-
onset preeclampsia by 76%-90%.

A meta-analysis of 18,907 participants across eight
studies found that aspirin significantly reduced the risk
of preterm preeclampsia (relative risk: 0.62; 95% CI:
0.45-0.87), although no significant effect was found for
term preeclampsia [19]. The greatest benefit was observed
in women who began aspirin therapy at or before 16 weeks
and received a dose of at least 100 mg daily (RR: 0.33;
95% CI: 0.19-0.57). Therefore, initiating aspirin early in
pregnancy at an adequate dose is critical for reducing
preterm preeclampsia risk.

The Bulgarian Association of Obstetrics and Gyne-
cology recommends initiating low-dose aspirin therapy
(150 mg daily) between 12 and 16 weeks of gestation and
continuing until 35 weeks [20]. Although low-dose aspi-
rin rarely causes bleeding complications, some women
may experience gastrointestinal discomfort.

An integrated screening and prevention program—
including first-trimester risk assessment and low-dose as-
pirin prophylaxis—remains essential to improving mater-
nal and neonatal outcomes in Bulgaria by reducing the
incidence of preeclampsia and fetal growth restriction.
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Table 2. Recommendations for administration of low-dose aspirin in women at risk of future preeclampsia.

Oganization

ACOG 2018

USPSTF 2021

NICE 2019

ISSHP 2018

FIGO 2019

Indication

Recommend in

high-risk patients

Recommend in pa-
tients with >=1
high-risk factors or
2 moderate-risk

factors

Recommend in

high-risk patients

Recommended in

high-risk patients

Recommended in
high-risk patients
or when the risk is
>=1/100

Considered in pa-
tients with 1 or
more moderate risk

factors

Considered in pa-
tients with >=1
moderate risk fac-

tors

Considered in pa-
tients with 1 or
more moderate risk

factors

Initiate between

GA 12 and 28
Initiate >= GA 12

Initiate >= GA 12

Initiate between GA

Initiate <= GA 20|11 and 14 weeks

Timing | weeks (best before weeks and use until | weeks (best before | and use until GA
GA 16 weeks( and weeks delivery GA 16 weeks) 36 weeks, delivery
use until delivery or preeclampsia

Dosage 81 mg/day 81 mg/day 75-150 mg/day 75-162mg/day 150 mg/day

DISCUSSION

The present systematic review of first-trimester
screening and prevention strategies for PE and FGR in
Bulgarian women highlights key aspects including epi-
demiology, risk factors, screening models, and prevention
strategies. Given the significant maternal and neonatal
morbidity and mortality associated with PE and FGR,
early identification and intervention are essential.

The first trimester is considered the most effective
period for risk assessment and diagnosis of PE and FGR,
as confirmed by this review. In the context of the two-
stage hypothesis of preeclampsia, particular emphasis is
placed on early trophoblast development and placen-
tation. This underscores the importance of integrating
maternal characteristics with clinical history to efficiently
screen high-risk individuals. Expert evaluations further
indicate that predictive algorithms can more accurately
identify women at elevated risk for these complications.

Predictive Models and Risk Assessment

Many existing predictive models are based on data
derived from industrialized countries and may not be di-
rectly applicable to the Bulgarian population or healthcare
system. While current models often combine maternal
characteristics with biomarkers effectively, there is lim-
ited research tailored to the Bulgarian context. Future pre-
dictive models should consider incorporating additional
risk factors such as socioeconomic status, access to
healthcare, and genetic predispositions. Advanced risk as-
sessment methods, including the application of Bayes’
theorem, may also allow for more individualized screen-
ing and intervention approaches.
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Preventive Strategies

Managing preeclampsia and FGR remains a clini-
cal challenge, underscoring the need for effective preven-
tion strategies. Categorizing prevention into primary, sec-
ondary, and tertiary levels helps clarify the scope of pos-
sible interventions. Although primary prevention (e.g.,
avoiding high-risk pregnancies) is difficult to implement,
secondary prevention—such as early screening and timely
initiation of low-dose aspirin—shows considerable prom-
ise [15]. Aspirin, when administered early in pregnancy,
has been shown to reduce the incidence of early-onset PE
in specific high-risk groups, according to international
guidelines.

Recent studies also suggest that lifestyle modifi-
cations and nutritional supplementation may enhance the
effects of pharmacologic prevention, highlighting the po-
tential of a combined preventive approach.

Implications for Future Research and Policy

The findings of this review have substantial impli-
cations for both healthcare policy and research in Bul-
garia. Currently, there is a lack of local studies evaluat-
ing the appropriateness of screening and intervention
strategies specific to the Bulgarian population. Policy-
makers should base recommendations on locally derived
data, thereby adapting international guidelines to meet
the specific needs of Bulgarian women [21].

Enhancing public health efforts to increase aware-
ness of early disease detection—among both healthcare
providers and the general population—could improve ma-
ternal health literacy and participation in screening pro-
grams. This, in turn, may lead to better maternal and
neonatal outcomes and reduce the healthcare and societal
burdens imposed by PE and FGR [22].
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This systematic review suggests that Bulgaria needs
to improve first-trimester screening and prevention rates
for PE and FGR. By optimizing predictive models, imple-
menting effective prevention measures, and continually
reviewing current clinical practices, healthcare profession-
als can significantly reduce the adverse outcomes associ-
ated with these conditions [23].

Ultimately, bridging gaps in knowledge and clini-
cal practice is fundamental to improving maternal and fe-
tal health outcomes within the Bulgarian healthcare sys-
tem.

In the Bulgarian context, several studies and pro-
fessional guidelines emphasize the urgent need to incor-
porate first-trimester screening for preeclampsia and FGR
into routine prenatal care. According to the Bulgarian So-
ciety of Obstetrics and Gynecology, risk stratification
models should be adapted to local demographic and
healthcare realities, taking into account regional dispari-
ties in maternal outcomes and limited access to certain
biomarkers [24]. A recent national report by the Ministry
of Health confirms that hypertensive disorders, including
preeclampsia, remain among the leading causes of mater-
nal complications, with preeclampsia-related morbidity
showing limited improvement over the past decade [25].
These local adaptations aim to translate the predictive
power of models developed in high-income settings into
the context of the Bulgarian healthcare system, where na-
tional-level data are still limited. This approach aligns
with global efforts to restructure prenatal care toward early
screening and prevention, as originally advocated by
Nicolaides in his “Turning the Pyramid of Prenatal Care”
concept [26]. Incorporating uterine artery Doppler, mean
arterial pressure, serum PAPP-A, and PIGF at 11-13 weeks
has shown strong predictive accuracy in international
studies [27], and its local validation is crucial for success-
ful implementation. Taken together, these findings
strongly support the urgent need to integrate first-trimes-
ter screening and evidence-based preventive measures
into national prenatal care policies in Bulgaria to reduce
the burden of preeclampsia and FGR.

A retrospective cohort study involving over 9,000
pregnant women found that maternal serum markers
(PAPP-A and PIGF), mean arterial pressure (MAP), and
uterine artery pulsatility index (UtA PI) were significant
independent predictors of PE in Bulgaria [1]. Addition-
ally, a prospective cohort study assessed ophthalmic ar-
tery Doppler parameters in 200 Bulgarian women between
19 and 23 weeks’ gestation and demonstrated that the
PSV2/PSV1 ratio effectively distinguished high-risk preg-
nancies, suggesting its potential as an early diagnostic
tool for PE [28].

These findings support the argument that a multi-
faceted screening approach—employing biochemical,
biophysical, and vascular assessments—should be adop-
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ted across Bulgarian prenatal care to enable early risk iden-
tification and timely prevention of PE and FGR.

CONCLUSION

Screening and prevention programs for pre-
eclampsia and fetal growth restriction are of critical im-
portance in Bulgaria, and this study supports the imple-
mentation of global advancements aimed at improving
maternal and fetal health. Preeclampsia is a common preg-
nancy-related disorder associated with substantial morbid-
ity and mortality for both mother and fetus. It presents
with a range of systemic symptoms—most notably hyper-
tension—that make the condition complex and necessi-
tate careful monitoring and management.

Non-invasive first-trimester screening is essential,
with particular emphasis on maternal characteristics, first-
and second-trimester ultrasonography (especially assess-
ment of uterine artery blood flow), and biochemical mark-
ers such as PIGF and PAPP-A. These assessments should
be accompanied by evaluations of the risk for other preg-
nancy complications, including fetal aneuploidy. Early
identification of at-risk individuals enables healthcare
providers to implement timely risk management and ini-
tiate preventive therapies that may reduce the severity of
preeclampsia and its associated complications.

The early detection and prevention of preeclampsia
and fetal growth restriction is not only a medical priority
but also a moral imperative, as it contributes directly to
improving maternal and neonatal health outcomes. High-
quality healthcare delivery must therefore rely on evi-
dence-based methods and timely interventions to effec-
tively manage these critical conditions.

In order to improve maternal and neonatal health
outcomes, several key policy measures should be
prioritized at the national level. First, it is essential that
Bulgarian health authorities adopt and finance structured
first-trimester screening programs for preeclampsia (PE)
and fetal growth restriction (FGR) as part of routine pub-
lic healthcare services. These programs should be based
on evidence-based models and tailored to local clinical
settings. Second, efforts must be made to validate and
adapt international screening algorithms, such as the Fe-
tal Medicine Foundation (FMF) model, to the Bulgarian
population through locally generated epidemiological
and clinical data. Third, continuous professional devel-
opment programs for obstetricians, maternal-fetal medi-
cine specialists, and midwives should incorporate updated
protocols on early screening, risk assessment, and preven-
tive interventions. Finally, targeted public health cam-
paigns are needed to increase awareness among pregnant
women about the importance of early antenatal care and
the benefits of individualized, risk-based pregnancy moni-
toring. These coordinated policy actions are critical to
ensure equitable access to preventive care and to align
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Bulgaria with global standards in obstetric practice.
Implementing these strategies nationally will close

current practice gaps, reduce maternal and neonatal mor-

bidity, and align Bulgarian prenatal care with interna-

tional standards.

Abbreviation list:

BMI - body mass index
COX-1 - cyclooxygenase 1
FGR - fetal growth restriction

FMF - Fetal Medicine Foundation

GA — gestational age

MAP — mean arterial pressure

PAPP-A — serum pregnancy-associated plasma protein A
PE — preeclampsia

PGI2 - prostacyclin

PIGF - Placental growth factor

sFlt-1 — soluble fms-like tyrosine kinase- 1
TXA2 — thromboxane A2

UtA-PI — uterine artery pulsatility index
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