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Introduction. Preeclampsia (PE) continues to be the
leading cause of maternal and fetal morbidity and mortality
worldwide with an incidence of 3.0-5.0 % [1, 6, 8, 10].
It is responsible for approximately 76,000 maternal deaths
and 500,000 infant deaths per year worldwide [7, 4].

PE represents one of the most common causes of maternal
mortality and severe maternal morbidity including eclampsia,
placental abruption, pulmonary edema, and acute renal
failure. Infants of mothers with preeclampsia are at
approximately 2-fold higher risk of neonatal death and
at increased risk of neonatal morbidity including low
V. Apgar scores, seizures, neonatal encephalopathy, and
neonatal intensive care admission [5, 7].

In the past 30 years, a large amount of research has
been performed to investigate the pathogenesis and
pathophysiology of preeclampsia. Despite that, understanding
of these processes has increased strikingly, the ability to
manage PE has not improved accordingly. Proof of this
is the fact that the diagnostic criteria of PE are still based
on unspecific clinical, ultrasound and laboratory findings,
rather than on their pathogenic origin, and such diagnostic
criteria have scarcely been modified over the past decades
[4, 10].

As aparadigm, the current gold standard of PE diagnosis
relies on the demonstration of new-onset of hypertension
and proteinuria in the second half of pregnancy, whose
presence does not always precede the onset of complications
and has no predictive ability of PE-related adverse outcomes.

Recently evidence suggests that PE can be subdivided
into early-onset PE (EOP), requiring delivery before 34
weeks gestation and late-onset PE (LOP), with delivery
at or after 34 weeks, because the former is associated
with a higher incidence of adverse outcome [2, 3, 5-7,
9]. They are associated with different maternal and fetal
outcomes, biochemical markers, heritability, and clinical
features. Although the diagnostic criteria are the same in
each of these phenotypic variants of preeclampsia, they
are characterized by different clinical features and are
associated with different maternal and fetal outcomes
[5-9].
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Within the context of personalized medicine, future
lines for investigations dealing with the prediction and
prevention of PE should be based on the identification
of the PE subtypes with regard to the maternal characteristics
and clinical factors.

We carried out a case-control study to describe the
gestational age specific incidence of preeclampsia onset
among women with singleton pregnancies and to examine
risk factors and birth outcomes associated with early-onset
and late-onset disease. Therefore, our objective was to
evaluate similarities and differences on clinical findings
in patients with EOP and LOP.

The aim of this study was to study the incidence of
early-onset and late-onset preeclampsia at a tertiary care
center (at obstetrical department of L’viv Regional Clinical
Hospital) and to find the difference in risk factors and
birth outcomes associated with early-onset and late-onset
preeclampsia.

Materials and methods. A case-control study was
performed at obstetric department of L’viv Regional
Clinical Hospital over a 3-year period (June 2015 - June
2017). Clinical and anamnestic data were analyzed for
300 pregnant women aged 16-43 years old with singleton
pregnancies divided into 3 groups: group I consisted of
100 patients with EOP, group II — 100 patients with LOP;
group III (control) consisted of 100 normotensive pregnant
women who delivered consecutively after preeclamptic
pregnant women.

PE was defined according to the criteria of the International
Society for the Study of Hypertension in Pregnancy [4].
EOP was defined as onset of disease from 20 weeks 0
days to 33 weeks 6 days, whereas LOP was regarded as
PE after 34 weeks’ gestation. Gestational age was determined
by the last normal menstrual period, or ultrasound when
performed at 11 weeks 0 days to 13 weeks 6 days weeks’
gestation.

Hospitalization records with the diagnosis of PE were
linked to birth records to obtain information about gestational
age at delivery, maternal characteristics, clinical risk
factors, and birth outcomes.
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Maternal and clinical risk factors include maternal age,
parity, previous PE, body mass index (BMI) more than
25kg/m?, smoking during pregnancy, infertility treatment,
congenital anomalies and pre-existing medical conditions
such as chronic hypertension, diabetes mellitus.

Perinatal characteristics and birth outcomes including
small-for-gestational-age (SGA) fetus, gestational age at
delivery in weeks, preterm delivery, birthweight (g),
Cesarean delivery, V. Apgar scores at 1 min <7, V. Apgar
scores at 5 min <7, neonatal intensive care unit (NICU)
admission, severe neonatal morbidity, fetal, neonatal,
perinatal death. SGA infants were defined as those weighing
less than the 10th percentile of the gestational age. Severe
neonatal morbidity included any of the following: neonatal
seizures, bronchopulmonary dysplasia, intraventricular
hemorrhage grade Il and IV, periventricular leukomalacia,
retinopathy of prematurity, necrotizing enterocolitis, and
neonatal sepsis. Fetal death was defined as in utero or
intrapartum death of a fetus delivered at 22 weeks’ gestation
or later, neonatal death was defined as a death of an infant
within 28 days after birth, and perinatal death included
fetal and early neonatal death (death of an infant within
7 days after birth).

Statistical data were processed using Statistica 8.0

Several risk factors were associated with PE, without
the significant difference for early and late-onset disease.
Maternal age more than 35 years (20.0 %, 16.0 %, and
4.0 % in the EOP, LOP and no preeclampsia groups,
respectively, p < 0.0001), smoking during pregnancy
(10.0 %, 10.0 %, and 2.0 %, p < 0.02), pregestational
BMI greater than 25 kg/m? (24.0 %, 12.0 %, and 4.0 %,
p < 0.008), chronic hypertension (20.0 %, 10.0 %, and
1.0 %, p <0.001), were significantly associated with the
increased risk of both early and late onset preeclampsia.

Several risk factors differed significantly in their
association with EOP vs LOP. Women with diabetes
mellitus (2.0 % vs 12.0 % in the EOP vs LOP groups, p
<0.001), nulliparity (48.0 % vs 74.0 %, p <0.001), young
women (younger than 20 years) (6.0 % vs 16.0 %, p <
0.02) were significantly associated with the increased
risk of LOP. Chronic hypertension (20.0 % vs 10.0 % in
the EOP vs LOP groups, respectively, p < 0.01), and
congenital anomalies (4.0 % vs 0.0 %, p < 0.04), were
more strongly associated with EOP. No statistically
significant differences were seen on admission between
the groups in the rate of the prior pregnancy with hypertension,
and infertility treatment. Perinatal characteristics are shown
in Table 2.

suite. Differences between the compared values were Table 2
considered significant at p < 0.05. Perinatal characteristics and birth outcomes
This investigation conforms to the principles outlined in early-onset and late-onset preeclampsia
in the Declaration of Helsinki. and no preeclampsia groups
Results of the investigation and their discussion. Perinatal I group 11 group 11T group
The study included 300 women who delivered a singleton characteristics and (EOP) (LOP) (Control)
live birth or stillbirth at obstetric department of L’viv birth outcomes (n=100) | (n=100) | (n=100)
Regional Clinical Hospital during the 3-year period (June SGA (<10th 3 16 6
2014 - June 2017). percentile)
Comparison of maternal characteristics and clinical Gestational ageat | 306 33 | 370420 | 376437
factors associated with EOP and LOP is shown in delivery (weeks)
Table 1. Preterm delivery 100 22 8
Table 1 - .
Maternal characteristics and clinical factors Birthweight (g)  [1569.6 + 537.2|2689.8 + 597.3[2981.2 + 742.1
in early-onset and late-ons_et preeclampsia and no Cesarean delivery 90 48 ]
preeclampsia groups
Maternal Igroup | II group 111 group V. Apgar scores at 36 6 4
characteristics/clinical (EOP) (LOP) (Control) 1 min <7
factors (n=100) | (n=100) (n=100) V. Apgar scores at
S min <7 10 2 0
Age, year min
<20 6 16 6 NICU admission 68 12
20-34 74 68 90
>35 20 16 4 Fetal death
Number of prior live births| Neonatal death
0 48 74 40 Severe neonatal » 5 5
>1 52 26 60 morbidity
Previous preeclamptic 5 4 5 Perinatal death 12 0 0
pregnancy
. . o
Smoking during pregnancy] 10 10 5 The proportion of preterm deliveries (100.0 %, 22:0
— %, and 8.0 % in the EOP, LOP and no preeclampsia
Infertility treatment 4 6 . .
groups, respectively, p < 0.0001) and cesarean sections
Pre-pregnancy BMI 24 12 4 (90.0 %, 48.0 %, and 8.0 %, respectively, p < 0.0001)
. £ : were significantly higher in both the EOP and LOP groups
Diabetes mellitus 2 12 2 than in controls. Mean gestational age at delivery were
Chronic hypertension 20 10 1 earlier in the EOP group than in the LOP group (p <0.05).
Congenital anomalies 4 0 0 Rates of SGA, were significantly elevated among mothers
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with PE (32.0 %, 16.0 %, and 6.0 % in the EOP, LOP
and no preeclampsia groups, respectively, p < 0.0001)
and were more strongly associated with EOP (32.0 % vs
16.0 % in the EOP vs LOP groups, p <0.004). The propor-
tion of V. Apgar scores below 7 at 1 and 5 min were
higher and neonatal birthweight was less in the EOP
group than in LOP and control group.

The rates of all adverse birth outcomes, were higher
among women with EOP. For example, the rates of fetal
(3.0 % vs 0.0 %), neonatal (4.0 % vs 1.0 %), and perina-
tal death (6.0 % vs 0.0 %) were significantly higher in
the EOP group than in LOP group (p < 0.05).

The rates of NICU admission (68.0 % vs 12.0 %, p <
0.0001) and severe neonatal morbidity (22.0 % vs 2.0 %,
p <0.0001) were significantly higher among the infants
born to mothers with EOP.

Although the causes of preeclampsia are unclear, both
maternal and placental factors contribute to the patho-
genesis of this disease.

EOP is characterized by the inadequate and incomplete
trophoblast invasion, abnormal placentation and spiral
artery remodeling, tissue hypoxia in the placenta and fe-
tus, the absence of compensatory mechanisms, and increased
endothelial dysfunction factors. Early PE starts prior to
week 34; it makes the most severe clinical manifestations,
is associated with SGA, intrauterine growth restriction,
abnormal blood circulation, early induced premature de-
livery, impossibility of prolonged pregnancy maintenance.
On the contrary, late PE has a maternal etiology and is
associated largely with somatic history. It develops after
34 weeks, has more favorable prognosis and the possibi-
lity of a more extended pregnancy prolongation.

Our study shows that effect of risk factors such nulli-
parity, chronic hypertension, and diabetes varies according

to the subtype of preeclampsia. For example, women,
who were young (younger than 20), nulliparous, had
diabetes mellitus were significantly associated with in-
creased risk of LOP, whereas women who had chronic
hypertension, congenital anomalies had higher rates of
EQOP. Several risk factors were associated with preeclamp-
sia, without a significant difference for early and late-on-
set disease. Maternal age more than 35 years, pregesta-
tional BMI more than 25 kg/m? smoking during
pregnancy were significantly associated with increased
risk of both EOP and LOP.

EOP had far greater adverse effects on the fetus and
infant compared with LOP. We observed a stronger asso-
ciation between EOP and SGA (as compared with LOP
and SGA). The rates of fetal, neonatal, and perinatal death,
NICU admission, and severe neonatal morbidity were
significantly higher in the EOP group than in LOP group.

Conclusions. Our research revealed that EOP is a distinct
and a more severe clinical entity, associated with intrauterine
growth restriction, high rates of adverse birth outcomes,
a much earlier gestational age at onset and delivery. EOP
starts with a failure to transform the maternal spiral arteries,
subsequently followed by alterations of the villous trophoblast,
and leads to severe placental lesion (early placental
dysfunction), hypoxia of the placenta and fetus, the failure
of compensatory mechanisms, an increase of endothelial
dysfunction factors. Therefore, this subtype of preeclampsia
debuted early (in midtrimester) and leads to worse perinatal
outcomes. In comparison, LOP develops in the third trimester
of pregnancy, rarely leads to perinatal loss. Our study
confirms the heterogeneity of preeclampsia and shows
that gestational age at the onset of the disease should be
considered as an important indicator of disease severity
and possibly of disease etiology.
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Early-Versus Late-Onset Preeclampsia: Differences in Risk Factors
and Birth Outcomes

L. Markin, O. Medvyedyeva

Introduction. Preeclampsia (PE) continues to be the leading cause of maternal and fetal morbidity and mortality
worldwide with an incidence of 3.0-5.0 %. Recently evidence suggests that PE can be subdivided into early-onset
PE (EOP), requiring delivery before 34 weeks’ gestation and late-onset PE (LOP), with delivery at or after 34 weeks.
They are associated with different maternal and fetal outcomes, biochemical markers, heritability, and clinical
features. Although the diagnostic criteria are the same in each of these phenotypic variants of preeclampsia, they
are characterized by different clinical features and are associated with different maternal and fetal outcomes. Within
the context of personalized medicine, future lines for investigations dealing with the prediction and prevention of
PE should be based on the identification of the PE subtypes with regard to the maternal characteristics and clinical
factors.

Aim. The aim of this study was to study the incidence of early-onset and late-onset preeclampsia at a tertiary care
center (at obstetrical department of L’viv Regional Clinical Hospital) and to find the difference in risk factors and
birth outcomes associated with early-onset and late-onset preeclampsia.

Materials and methods. Clinical and anamnestic data were analyzed for 300 pregnant women aged 16-43 years
old with singleton pregnancies divided into 3 groups: group I consisted of 100 patients with early-onset preeclampsia,
group I1-100 patients with late-onset preeclampsia; group III (control) consisted of 100 normotensive pregnant
women who delivered consecutively after preeclamptic pregnant women. Preeclampsia was defined according to
the criteria of the International Society for the Study of Hypertension in Pregnancy. EOP was defined as onset of
disease from 20 weeks 0 days to 33 weeks 6 days, whereas LOP was regarded as PE after 34 weeks’ gestation.

Results. Our study shows that effect of risk factors such nulliparity, chronic hypertension, and diabetes varies
according to the subtype of preeclampsia. For example, women who were young (younger than 20), nulliparous,
had diabetes mellitus were significantly associated with the increased risk of LOP, whereas women who had chronic
hypertension, congenital anomalies had higher rates of EOP. Several risk factors were associated with preeclampsia,
without a significant difference for early and late-onset disease. Maternal age more than 35 years, pregestational
BMI more than 25, smoking during pregnancy were significantly associated with increased risk of both EOP and
LOP. The rates of all adverse birth outcomes were higher among women with EOP. For example, the rates of fetal,
neonatal and perinatal death were significantly higher in the EOP group than in LOP group. The rates of NICU
admission and severe neonatal morbidity were significantly higher among the infants born to mothers with EOP.

Conclusions. Our research revealed that EOP is a distinct and more severe clinical entity, associated with
intrauterine growth restriction, with high rates of adverse birth outcomes, with a much earlier gestational age at
onset and delivery. EOP starts with a failure to transform the maternal spiral arteries, subsequently followed by
alterations of the villous trophoblast, lead to severe placental lesion (early placental dysfunction), hypoxia of the
placenta and fetus, the failure of compensatory mechanisms, an increase endothelial dysfunction markers. Therefore,
this subtype of preeclampsia debuted early (in the midtrimester) and leads to worse perinatal outcomes. In comparison,
LOP develops in the third trimester of pregnancy, rarely leads to perinatal loss.

Keywords: preeclampsia, early onset of preeclampsia, late onset of preeclampsia, risk factors, birth outcomes.

Panns i mi3Hs npeekJaMIICisi: pi3Hi YMHHUKHA PU3UKY Ta NEPUHATAIbHI HACTIIKA

JI. b. Mapkin, O. C. MenBeaesa

Beryn. IIpeexnamrcis (I1E) — ocHOBHaA mprauHa MaTepPUHCHKOI 1 IEpUHATAIBHOI 3aXBOPIOBAHOCTI i CMEPTHOCTI.
3a ocTaHHI AECATUPIYYS POIIUPUIINCS YSIBIEHHS Mpo rereporeHny npupoxy L1E. 3rigHo 3 cydacHIME TOCHTIKEHHIMH,
I1E moke BUSBISITHCH Y IBOX EHOTUITIYHMX BapiaHTax: 13 paHHBOIO (/10 34 TYKHIB BariTHOCTI) Ta Mi3HBOIO (ITiCIIs
34 TwxHIB BariTHOCTI) MaHidecrarieo. Xo4a JiarHOCTUYHI KpUTEPil OHAKOBI B KO)KHOMY 3 IIMX BapiaHTiB, BOHU
XapaKTePU3yIOTHCS PI3SHUMH KIITHIYHIMH O3HaKaMH, MalOTh Pi3HI IEpUHATAIbHI HACHIIKK Ta YCKIIaHEHHS MATEPUHCHKOTO
opraHizmy. B Me)xax KOHIENIIi1 nepcoHanizoBaHOi MEAUIIMHNA MaiOyTHI HAIIPSIMH JTOCIIKEHb MMPOTHO3YBAaHHS Ta
npodinaxtuku [1E maroTs rpyHTyBaTHCS Ha BUABICHHI H yrouHeHHI miaTumiB [1E 3 ypaxyBaHHSIM MaTepHHCHKHX
XapaKTEPUCTHUK Ta KJIIHIYHOTO epebiry BariTHOCTI.

Merta. Busnauenns yactotu I1E 3 panaboro (10 34 THXKHIB BariTHOCTI) Ta Mi3HBOIO (TTicisa 34 THXKHIB BariTHOCTI)
MaHi(pecTaIli€ro y MamieHaToK MOJI0TOBOTO BianiieHHs JIbBIBChKO1 001aCHOT KITIHIYHOI JIIKapHi ¥ aHajIi3 YAHHUKIB
PU3UKY Ta IEpUHATAIIBHUX HACIHIJIKIB, XapakTepHuXx /uid pizHux miarumis [1E.

ISSN 2306-4269. Lviv Clinical Bulletin. 2017, 4(20) 33



JIKB

Marepianu i Mmetoau. Y gocinimkerns BrrodeHo 300 BariTHUX BikoM 16—43 poku 3 OHOTUTITHOIO BaTriTHICTIO.
Ix 6yrno mozineno Ha Tpy IPyIH: BAriTHI 3 paHHIM MOYATKOM TIPEEKIAMIICIi, BaTiTHI 3 Mi3HIM MOYATKOM MpeeKIamMmcii
Ta KOHTpOJbHA Ipyma. Jliarao3 mpeekaamIicii CTaBIIH BiMTOBITHO 10 KpuTepiiB International Society for the Study
of Hypertension in Pregnancy. Manidecrarttito o3aak npeeximamrcii Big 20 tmwkHiB 0 gaiB 10 33 TIKHIB 6 JHIB
BH3HAYAJIH K PaHHIHN MOYATOK MPEEKIaMIICIi, TII3HIM ITOYaTKOM BBa)KaJIH MOSABY XapaKTEPHUX CUMITOMIB micis 34
TIKHIB BariTHOCTI.

Pesyabrarn. Bussieno, mo Taki YMHHUKHA PU3NKY, SK BiK MMOHAA 35 pOKiB, MperecTarifHuii iHAeKC MacH Tija
Oinpie 25, KypiHHS MiJ 9ac BariTHOCTI CYTTE€BO 301IbIIYIOTh PU3UK BUHUKHEHHS npeeknamIicii. Jleski YnHHIKH
PU3UKY — TIepIIia BariTHICTh, apTepiajibHa rinepTens3is, IyKpoBUii 1iabeT — MatoTh BHPAKEHY acoIliallifo 3 IEBHUMHU
nigrunamu [1E. Hanmpuknan, mizaii mouatok [1E xapakTepHuit 1711 MOJTOAMX JKIHOK (BikoM 110 20 pOKiB) 3 TIEPIITOIO
BariTHICTIO, a TAKOX BaTiTHHX 13 IYKPOBUM AiabeTOM, TOMI K, MAIlIEHTKH 13 apTepiallbHOIO TIIEPTEH3I0, TPUPOI-
JKeHHIMH aHOMAJTIsIMHA PO3BHUTKY TUIO/Ia MaJTK OiJIbIII BUCOKHH PU3WK BUHUKHEHHS paHHboro nodatky [1E.

HeraruBHi nepuHaTaibHi HACTIIKH YacTillIe CIIOCTepirannuch y Ipymi 3 panHim novdatkom [1E. Tak, mokasHukn
aHTEeHATaJIbHOI, HEOHATAIBHOI Ta TIEpUHATAIIFHOI CMEPTHOCTI Oy/y 3HAYHO BUIIMMHU Y TPy 3 PAaHHIM OYaTKOM
[1E, mix y rpymi i3 mi3HiM nmodarkom [1E.

UYacrtoTa mmmTanmizarii y BiIIUICHHS peaHimMallii HOBOHAPOKCHIX 1 BAYKKOT 3aXBOPIOBAHOCTI HOBOHAPOIKEHUX
OyJa 3HaYHO BUIIOO Y JiTEH, HAPOHKCHIX MaTepsMH 3 paHHBOI0 MaHidecTariero T1E.

BucHoBku. PanHs npeexsiaMIiciss — HalBaXIMH KIIIHIYHUH BapiaHT nepediry 3aXBOPIOBaHHS, SKUH aCOIIOETHCS
13 3aTPUMKOIO POCTY TIJI0AA, YACTO 3aBEPIIYETHCS 1HTyKOBAHUMH MTEPEAIaCHIMH TTOJIOTaMH 1 TPU3BOAUTS 0 TiPIITHX
MepUHATAIbHUX HACHIIKIB. BHHUKHEHHS paHHBOI MpeeKiIaMIicii Moyke OyTH 3yMOBIIEHE TIOPYIIEHHSM 1HBa3ii Tpo-
(hobiracta, HE3aBEPIIEHOIO TPaHCHOPMAIIIECIO CIIpATBFHUX apTepiid, a TAKOK paHHIM BUHUKHCHHSIM TUCHYHKITIT
TIATICHTH, 110 TPU3BOIUTE 10 TIMOKCil TKAHWH IDIAIICHTH 1 TUT0AA, BiICYTHOCTI KOMITEHCAaTOPHUX MEXaHi3MiB, TI0-
CWJIeHHS eHjoTemansHoi aucdynkii. Le# miaTum npeekmamcii qedtorye pano (B Il — va mouarky III Tpumectpy)
1 MPU3BOIUTH A0 TIPIINX NMEepHHATATBHUX HachiakiB. [1i3Hs npeeknammcis Bunukae y Il Tpumectpi BaritHOCTI
PIAKO CTIPUYMHIOE TIEPHHATAIBHI BTPATH.

KurouoBi cjioBa: mpeexsiaMIicisi, paHHs MTPEEKIAMIICIs, Mi3HS MPEeeKIaMIICisl, YMHHUKH PU3UKY, TIepUHATaIbHI
HACITiTKH.
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