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REZUMAT

ASPECTE NOI IN SCREENINGUL PREECLAMPSIEI

Preeclampsia afecteaza 2-5% din femeile insdrcinate si este una dintre principalele cauze ale morbiditatii si mortal-
itatii materne si perinatale, mai ales atunci cAnd debutul bolii este timpuriu. Scopul principal al acestui articol este
revizuirea literaturii privind metodele efi ciente de prezicere a preeclampsiei in primul trimestru de sarcina pentru
a identifi ca femeile cu risc ridicat de a dezvolta preeclampsie, astfel incat mésurile necesare si poata fi initiate cat
mai devreme, pentru a preveni sau a reduce cel putin frecventa aparitiei acestei afectiuni. Pana in prezent au fost
gasiti cativa biomarkeri promitatori pentru predictia preeclampsiei, folositi aparte sau in combinatie. Acestia in-
clud: a) markeri biochimici, cum ar fi nivelul factorului de crestere placentar (PIGF), al tirozin-kinazei 1 solubile
(sFlt-1) si al raportului sFlt-1/PIGE, precum si nivelul de proteind placentara 13 (PP13), endoglina solubila (sEng),
proteina plasmaticd A (PAPP-A) asociati cu sarcina; b) markeri fi ziologici si biofi zici, cum ar fi presiunea arteriala
medie si indicele de pulsatilitate al arterei uterine. In concluzie, markerii biochimici s-au dovedit a fi promitatori in
predictia preeclampsiei incd din primul trimestru de sarcina la gravidele cu factori de risc.

Cuvinte-cheie: preeclampsie, predictie, primul trimestru de sarcin.
PE3IOME

HOBBIE ACIIEKTbI CKPMIHMHIA ITPESK/IAMIICUU

[Tpesxmamicus BCTpedaeTcs y 2-5% 6epeMeHHbIX )KeHIIIH 1 ABIAeTCs OffHOI 13 OCHOBHBIX IPUYIH MaTePUHCKOI
U TIepMHATA/IbHON 3a00/IeBAeMOCTI U CMEPTHOCTH, 0COOEHHO B paHHUX cTafusx. OCHOBHAs 1Ie/Ib 3TON CTAaTbU
- 0030p mTeparypsl 06 3hQPEKTUBHBIX METOfAX IIPOTHO3MPOBAHMS IPEIKIAMIICUM B MEPBOM TPUMECTpe
6epeMeHHOCTH, YTOODI BBLBIUTD XKEHIIVH C BBICOKIM PYCKOM PasBUTHA HPEIKTAMIICUM, & HeOOXONMMBIE MepbI
6pUTM GBI IPVMHSATBI JOCTATOYHO PAHO, YTOOBI IIPEJOTBPATUTH WIM YMEHBIIWTb [0 KpailHell Mepe 4acTOTY
sToit 6onesHn. JIo HacTosero BpeMeHM OBUIM HaiifileHbl HEKOTOpble MHOroo0emaomue OGuoMapKepsl s
[POTHO3MPOBAHMS IPEIKIAMIICUY, OTHAEMbHO WM B KoMOuHauuu. K HMM OTHOCATCA: a) OMOXMMMYecKye
MapKepbl, Takye Kak ypoBHHU (akropa pocrta mnaneHTsl (PIGF), cooTHOLIEHNe pacTBOPUMOIL TUPO3UH-KIHASbI
1 (sFlt-1) u sFlt-1/PIGFE, a taxoke ypoBuM 6enka mmanentst 13 (PP13), pactBopumoro supornHa (sEng), 6enka
wrasmbl A (PAPP-A), cBsasaHHOro ¢ 6epeMeHHOCTBI0; 0) dusnomorndeckue u 6uodusndeckne MapKkepsl, TaKye
KaK CpefiHee apTeprajbHOE JaB/IEHIe VM MHAEKC MY/IbCUPYIOLell MaTOYHOI apTepyu. BroxumMudecke MapKepbl
OKas3a/IMiCb MHOTOOOELIAIIYMI B IIPOTHO3MPOBAHUI TIPEIKIAMIICUY Y GepeMeHHbIX XKEHINUH ¢ (aKTopamu
pYICKa C IEPBOTO TPUMeCTpa GepeMeHHOCTI.

KnroueBsie croBa: IIPEIKIAMIICHA, IPOTHO3MPOBAHME, HepBbe/I TPUMECTP 6ep6MeHHOCTI/I.

INTRODUCTION The pathophysiological mechanisms of preeclampsia

show impaired placentation processes, in particular
An important medical condition associated with a high ~ from the beginning of pregnancy and continued with
risk of maternal and perinatal morbidity and morta-  a generalized inflammatory response, with progressi-
lity(1), preeclampsia is a unique pregnancy hypertensi-  ve endothelial transformation(2). Therefore, through
ve disorder, characterized by poor perfusion, especially  such a nonspecific mechanism, preeclampsia becomes
of the fetoplacental unit, and completely reversible with  a pregnancy-associated syndrome that can actually al-
the end of pregnancy(2,3). Research data has shown ter each organ system(5). Mainly, preeclampsia is defin-
that preeclampsia is usually identified during the se-  ed through the onset of a new episode of hypertension
cond half of pregnancy, when it can complicate between  after 20 weeks of gestation (with persistent high blood
2% and 8% of pregnancies(4). pressure 2140/90 mmHg) and the occurence of sub-
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stantial proteinuria (>0.3 g/24 h) or other pathophysi-
ological changes (persistent epigastric pain, persistent
headache or other cerebral or visual disturbance, ele-
vated serum transaminase levels, microangiopathic he-
molysis, platelets <100,000/uL, serum creatinine level
>1,2 mg/dL)(5).

Extensive research have shown that the short-term
prognosis is worse in relation to severe preeclampsia
and in early onset demanding delivery before 34 weeks
of gestation, than at term(6,7). The early detection of
pregnancies at high risk of preterm preeclampsia has
become a significant challenge in nowadays obstetrics
follow-up. The latest studies have demonstrated that be-
tween 11 and 13 weeks of gestation an important rate of
pregnancies at high risk of preterm preeclampsia can be
detected, using an algorithm with significant data featu-
res regar—ding early biopshysical and biochemical mar-
kers of altered placentation(8). These markers include
maternal medical and obstetrical history, biophysical
measurements such as uterine artery pulsatility index
(PI) and mean arterial pressure (MAP), and biochemi-
cal markers like maternal serum pregnancy-associated
plasma protein-A (PAPP-A) and placental growth fac-
tor (PIGF)(8).
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MATERNAL MEDICAL
AND OBSTETRICAL HISTORY

Reviewing the international literature and the latest stu-
dies on identifying the high risk pregnancies which can
possible develop preterm preeclampsia, it can be seen
that different maternal demographic characteristics
and maternal medical features were associated with this
condition. Mainly, the approaches in screening on pree-
clampsia using maternal history include parameters
which depend on the regional guidelines. The National
Institute for Health and Clinical Excellence (NICE),
from UK, studied a number of maternal demographic
and medical features, and considers that pregnancies
with high risk of developing preeclampsia include any
one high-risk factor or any two moderate-risk factors
presented in Table 1(9).

The American College of Obstetricians and Gynecolo-
gists (ACOG) recommends identifying the traditional
maternal risk factors without considering specific high
or moderate risk in developing preeclampsia (Table 1)
(10). These significant internatio—nal guidelines, NICE
and ACOG, have carefully studied each risk factor, and
estimated the additive detection rate (DR) and the scre-

Maternal medical and obstetrical history characteristics

NICE guidlines™ i ACOG guidlines™

High-risk factors ' m nulliparity

W history of hypertensive disease in previous pregnancy | M age >40 years old

W chronic kidney disease, autoimmune diseases | M body mass index >30 kg/m’

W diabetes mellitus | M conception by in vitro fertilization

W chronic hypertension | W history of previous pregnancy with PE
| W family history of PE

Moderate-risk factors | M chronic hypertension

W first pregnancy | chronic renal disease

:I‘qem;‘omm:m - | W diabetes mellitus

hterpregnancy >10years | W systemic lupus erythematosus
W body mass index (BMI) at first visit of >35 kg/m? 5 lmoml:ouhimi!aS
W family history of PE ’

Table 1. Maternal medical and obstetrical history characteristics

en positive rate for each risk factor as a separate scree-
ning test. As a result, according to NICE guidelines, in
order to prevent preterm preeclampsia in women with
high-risk pregnancies, low-dose of acetylsalicylic acid
should be offered. In contrast with this statement, ac-
cording to ACOG guidelines, only women with a his-
tory of preeclampsia (PE) in more than two previous
pregnancies or preeclampsia demanding urgent deli-
very at <34 weeks of gestation should be offered acetyl-
salicylic acid(11).

The Fetal Medicine Foundation (FMF) presents an
alternative to traditional screening on preterm pree-
clampsia according to NICE and ACOG guidelines,
by including not only the risk factors of preterm pree-
clampsia after analyzing the maternal medical and ob-
stetrical history, but also biophysical and biochemical
parameters(12-14). FMF combines the a priori risk
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from maternal medical and obstetrical history traditi-
onal factors, with various serum biomarkers. The result
is specific to each patient and derives from a multivari-
able logistic model using Bayes theorem. At 11-13 wee-
ks of gestation, a significant proportion of pregnancies
at high risk for preterm preeclampsia can be detected
using the maternal risk factors described in NICE and
ACOG guidelines and the measurement of uterine ar-
tery pulsatility index, mean arterial pressure and ma-
ternal serum pregnancy-associated plasma protein-A
(PAPP-A) and placental growth factor (PIGF)(12,13).

MATERNAL BIOPHYSICAL
AND BIOCHEMICAL MARKERS

Preeclampsia is a specific pregnancy disorder, where
elevated levels of arterial blood pressure appear as a
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result of reduced peripheral vascular compliance and
vasoconstriction(16). The early detection of hyperten-
sion using automated arterial blood pressure devices
and the accurate monitoring of arterial blood pressu-
re, during antenatal care, are major clinical statements
in every pregnancy standard follow-up(17). Substan-
tial clinical evidence demonstrate that an elevated le-
vel in arterial blood pressure in women who develop
preeclampsia can be detected in the first and second
trimesters of pregnancy, and the mean arterial pressu-
re is significantly more important than the values of
systolic and diastolic blood pressure alone(3,18). First
trimester mean arterial pressure depends on mater-
nal factors such as age, body mass index, racial origin,
previous history of preeclampsia, smoking habbits,
history of chronic hypertension, as shown in previ-
ous studies(15). Therefore, the mean arterial pressure
measurement should be expressed as a multiple of the
median, or MoM, after the adjustment for these factors,
and then included in the algorithm for the detection of
preterm preeclampsia at 11-13 weeks of gestation. Ac-
cording to D. Wright et al. (2012), who made a study of
singleton pregnancies at 11-13 weeks, including 1,426
(2.4%) cases that subsequently developed preeclampsia,
the mean arterial pressure was significantly increased
and there was a negative linear relation between mean
arterial pressure expressed as MoM and the gestational
age at delivery(15).

Another important maternal biophysical parameter
observed to reflect, from the beginning, the impaired
placentation in pregnancies associated with preterm
preeclampsia is the pulsatility index of the uterine ar-
teries, measured during a standard ultrasound exami-
nation between 11-13 weeks of gestation(19). During
normal pregnancies, as an adjustment to the new body
conditions, the blood flow in the intervillous space
increases through the enlargement of the spiral arte-
ries(20). In cases of pregnancy with possible develo-
pement of preeclampsia, the maternal spiral arteries
convert themselves, in the condition of impaired trop-
hoblastic invasion, from thight muscular vassels to lar-
ge non-muscular channels(21). When measured with
Doppler ultrasound, these changes reflect in increased
uterine artery pulsatility index(19). Doppler ultrasound
estimates the uteroplacental circulation in a noninva-
sive transabdominal approach and the sonographers
should be trained following a standard ultrasound te-
chnique, in order to rule out the possible bias(19). Si-
milar to the mean arterial pressure, it was observed that
at 11-13 weeks of gestation, the pulsatility uterine artery
index is affected by maternal factors. After adjustment
for these factors, D. Wright et al. (2012) observed that
there was a significant negative linear relation between
uterine artery pulsatility index espressed as MoM and
the gestational age at delivery(15).

Asaresult of the pathological placentation derived from
improper trophoblastic invasion of the maternal spiral
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arteries, the modified ischemic tissue release various
biomarkers that activate the inflammatory pathways,
activate platelet cascade, increase endothelial dysfunc-
tion and oxidative stress, and change the normal renal
excretion(12,21). Among numerous others biomarkers,
two maternal serum proteins — preg-—nancy-associa-
ted plasma protein-A (PAPP-A) and placental growth
factor (PIGF) - have been closely studied and have sig-
nificant results in the screening at 11-13 weeks of ges-
tation, not only for aneuploidies, but also for preterm
preeclampsia(22).

The syncytiotrophoblast generates, in normal pregnan-
cy conditions, a specific protein, called pregnancy-asso-
ciated plasma protein-A (PAPP-A), which separates the
insulin-like growth factor from the binding protein.
PAPP-A increases the effect of serum available insu-
lin-like growth factor and supports the normal develo-
pment of the placenta(23). In pregnancies considered
chromosomally normal, but with high risk of preterm
preeclampsia, it was observed that the level of maternal
serum PAPP-A was low in the first and second trimes-
ter(24). Like the previous maternal biomarkers, PA-
PP-A should not be analyzed alone, but after maternal
factors adjustment and expressed in MoM, because not
every affected case has the protein serum level below
the normal percentile, considered 0.4 MoM(15).

The cytotrophoblast synthesise in villous and extravi-
llous spaces a particular glycoprotein called placental
growth factor (PIGF). This protein plays an important
role in the angiogenetic process, controlling the normal
expansion of the capillary system. In pregnancies with
high risk of developing preterm preeclampsia, as expec-
ted, due to poor placentation, the serum level of PIGF is
low(25). Besides maternal factors that affect both PA-
PP-A and PIGF serum level, such as maternal body mass
index, racial origin, smoking habbits, conception by in
vitro fertilization, nulliparity and preexisting diabetes
mellitus, and therefore need specific adjustments, PIGF
level also depends on maternal age(26). At 11-13 weeks
of gestation, both MoM values of PAPP-A and PIGF are
reduced and related to the gestational age, and a signifi-
cant positive linear relation was demonstrated(27).

CONCLUSIONS

According to many studies, at 11-13+6 weeks of gestati-
on, the screening of preterm preeclampsia should man-
datory consider both maternal medical and obstetrical
history, and biomarkers such as uterine artery pulsatility
index (PI) and mean arterial pressure (MAP), and bi-
ochemical markers like maternal serum pregnancy-asso-
ciated plasma protein-A and placental grewth factor(8).

Compared to traditional screening for preterm preeclam-
psia using only maternal risk factors and a detection rate
of about 40%(30), the combined algorithm shows a grea-
ter rate of preterm preeclampsia detection. Therefore, an
important group of women with pregnancies can benefit
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from a prophylactic administration of acetylsalicylic acid
from the first trimester, at 11-13 weeks of gestation.
Given the recent studies regarding the screening algo-
rithm for preterm preeclampsia in the first trimester
and the significant advantage in the perinatal outcome
after early acetylsalicylic acid use in every high-risk
preterm preeclampsia pregnancies, the actual tendency
should be followed on a greater scale.

BIBLIOGRAFIE

10.

11.

12.

13.

Basso O, Rasmussen S, Weinberg C, et al. Trends
in fetal and infant survival following preeclampsia.
JAMA. 2006; 296, 1357-1362.

World Health Organization. WHO recommenda-
tions for prevention and treatment of preeclampsia
and eclampsia. Geneva, Switzerland: World Health
Report; 2011.

Poon L, Nicolaides K. First-trimester maternal fac-
tors and biomarker screening for preeclampsia. Pre-
natal Diagnosis. 2014; 34, 618-627.

Steegers E, von Dadelszen P, Duvekot ], et al.
Pre-eclampsia. Lancet. 2010:631-44.

Cunningham G, Leveno K, Bloom S, et al. Preg-
nancy Hypertension. In: Williams Obstetrics: Mc-
Graw-Hill Companies; 2010; 706-56.

Witlin G, Saade G, Mattar F, et al. Predictors of neo-
natal outcome in women with severe preeclampsia
or eclampsia between 24 and 33 weeks’ gestation.
Am ] Obstet Gynecol. 2000; 182:607-11.

Yu C, Khouri O, Onwudiwe N, et al. Prediction
of preeclampsia by uterine artery Doppler ima-
ging: relationship to gestational age at delivery and
small-for-gestational age. Ultrasound Obstet Gyne-
col. 2008; 31:310-3.

Tan M, Syngelaki A, Poon L, Nicolaides K, et al.
Screening for preeclampsia by maternal factors and
biomarkers at 11-13 weeks™ gestation. Ultrasound
Obstet Gynecol. 2018; 52(2):186-195.

National Collaborating Centre for Women’s and
Children’s Health. Hypertension in Pregnancy: The
Management of Hypertensive Disorders During
Pregnancy. London (UK), RCOG Press; 2010.
ACOG. First-trimester risk assessment for early-on-
set preeclampsia. Obstet Gynecol. Committee opi-
nion No. 638; 2015.

ACOG. Task Force on hypertension in pregnancy.
Washington, 2013.

Wright D, Syngelaki A, Akolekar R, Poon L, Nicolai-
des K. Competing risks model in screening for pree-
clampsia by maternal characteristics and medical his-
tory. Am ] Obstet Gynecol. 2015; 213(62):e1-10.
O’Gorman N, Wright D, Syngelaki A, et al. Compe-
ting risks model in screening for preeclampsia by ma-
ternal factors and biomarkers at 11-13 weeks’ gestati-
on. Am J Obstet Gynecol. 2016; 214:103. e1-103.e12.

73

INSTITUTUL MAMEI $I COPILULUI
SOCIETATEA DE PEDIATRIE DIN REPUBLICA MOLDOVA

14.

15.

16.

17.

18.

19.

20.

21.

22.

23

24.

25.

26.

27.

O’Gorman N, Wright D, Poon L, et al. Multicenter
screening for preeclampsia by maternal factors and
biomarkers at 11-13 weeks™ gestation: comparison
to NICE guidelines and ACOG recommendations.
Ultrasound Obstet Gynecol. 2017; 49(6):756-60.
Wright D, Akolekar R, Syngelaki A, et al. A compe-
ting risks model in early screening for preeclampsia.
Fetal Diagn Ther. 2012; 32:171-8.

Salas S. What causes preeclampsia? Baillieres Best
Pract Res Clin Obstet Gynaecol. 1999; 13:41-57.
Poon L, Zymeri N, Zamprakou A, et al. Protocol
for measurement of mean arterial pressure at 11-13
weeks’ gestation. Fetal Diagn Ther. 2012; 31:42-8.
Moutquin J, Rainville C, Giroux L, et al. A prospec-
tive study of blood pressure in pregnancy: predic-
tion of preeclampsia. Am ] Obstet Gynecol. 1985;
151:191-6.

Plasencia W, Maiz N, Bonino S, et al. Uterine artery
Doppler at 11+0 to 13+6 weeks in the prediction of
preeclampsia. Ultrasound Obstet Gynecol. 2007;
30:742-9.

Brosens I, Robertson W, Dixon H. The physiological
response of the vessels of the placental bed to nor-
mal pregnancy. ] Pathol Bacteriol. 1967; 93:569-79.
Granger J, Alexandra B, Llinas M, et al. Pathophysi-
ology of hypertension during preeclampsia linking
placental ischemia with endothelial dysfunction.
Hypertension. 2001; 38:718-22.

Wright D, Syngelaki A, Bradbury I, et al. First-tri-
mester screening fortrisomies 21, 18 and 13 by ul-
trasound and biochemical testing. Fetal Diagn Ther.
2014; 35:118-26.

. Dugoff L, Hobbins J, Malone F, et al. First trimes-

ter maternal serum PAPP-A and free beta subunit
human chorionic gonadotropin concentrations
and nuchal translucency are associated with obs-
tetric complications: a population-based screening
study (TheFASTERTrial). Am ] Obstet Gynecol.
2004;191:1446-51.

Spencer K, Cowans N, Chefetz I, et al. First trimes-
ter maternal serum PP-13, PAPP-A and second tri-
mester uterine artery Doppler pulsatility index as
markers of preeclampsia. Ultrasound Obstet Gyne-
col. 2007; 29:128-34.

Akolekar R, Zaragoza E, Poon LC, et al. Maternal
serum placental growth factor at 1140 to 13+6weeks
of gestation in the prediction of pre-eclampsia. Ul-
trasound Obstet Gynecol. 2008; 32:732-9.

Pandya P, Wright D, Syngelaki A, et al. Maternal
serum placental growth factor in prospective scree-
ning for aneuploidies at 8-13 weeks’ gestation. Fetal
Diagn Ther. 2012; 31:87-93.

Akolekar R, Syngelaki A, Poon L, et al. Competing
risks model in early screening for preeclampsia by
biophysical and biochemical markers. Fetal Diagn
Ther. 2013; 33:8-15.



28.

29.

30.

BULETIN DE PERINATOLOGIE
1(93) ¢ 2022

Rolnik D, Wright D, Poon L, et al. Aspirin versus
placebo in pregnancies at high risk for preterm
preeclampsia. N Engl ] Med. 2017; 377: 613-22.
Roberge S, Bujold E, Nicolaides K. Aspirin for the
prevention of preterm and term preeclampsia: sys-
tematic review and metaanalysis. Am ] Obstet Gy-
necol. 2017; S0002-9378(17)32326-8.

Tan MY, Wright D, Syngelaki A, et al. Comparison
of diagnostic accuracy of early screening for pree-
clampsia by NICE guidelines and a method com-
bining maternal factors and biomarkers: results of

INSTITUTUL MAMEI $I COPILULUI
SOCIETATEA DE PEDIATRIE DIN REPUBLICA MOLDOVA

31.

32.

74

SPREE. Ultrasound Obstet Gynecol. 2018; 10.1002/
u0g.19039.

Tayyar A, Garcia-Tizon Larroca S, Poon L, et al.
Competing risks model in screening for preeclamp-
sia by mean arterial pressure and uterine artery pul-
satility index at 30-33 weeks’ gestation. Fetal Diagn
Ther. 2014; 36(1):18-27.

Verlohren S, Herraiz I, Lapaire O, et al. The sFlt-1/
PIGF ratio in different types of hypertensive preg-
nancy disorders and its prognostic potential in
preeclamptic patients. Am J Obstet Gynecol. 2012;
206:58.e1-8.



