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Abstract

Objective: The aim of our study is to analyze and compare obstetric,
maternal and fetal outcomes of the cases who delivered with the diag-
noses of early-onset and late-onset preeclampsia.

Methods: The data of 149 patients with preeclampsia who delivered
between January 2013 and August 2017 were collected and analyzed
at Derince Training and Research Hospital. Of the cases, 65 were
established with the diagnosis of early-onset preeclampsia and 84
were established with the diagnosis of late-onset preeclampsia. The
demographic characteristics, biochemical changes, and perinatal,
maternal and obstetric outcomes of both groups were compared.

Results: Between the patient groups with early-onset and late-onset
preeclampsia, there was no statistically significant difference in terms
of age, gravida, parity, systolic and diastolic blood pressures, labora-
tory values (liver function tests, hemogram, thrombocyte count), and
delivery types (p>0.05). There was statistically significant difference
between serum creatinine values (p=0.045). There was statistically
significant difference between two groups against early-onset
preeclampsia in terms of newborn weight, low birth weight infant,
newborn's need for intensive care, maternal complication and
intrauterine death (p<0.001).

Conclusion: Our data show that the rates of perinatal and maternal
complications are higher in the patients with early-onset preeclamp-
sia. We believe that using new predictive biomarkers is necessary for
early diagnosis and labor decision in women with preeclampsia diag-
nosis. Considering the genetic factors and racial and ethnic differ-
ences, multi-centered studies are needed to evaluate preeclampsia-
related maternal and fetal complications.

Keywords: Preeclampsia, early-onset preeclampsia, late-onset
preeclampsia, maternal outcomes, newborn outcomes.

Ozet: Klinigimizde 2013-2017 yillari arasinda dogum
yapmis olan preeklampsi olgularinin retrospektif
degerlendirilmesi

Amag: Calismamizin amact, erken baglangich ve ge¢ baslangich pre-
eklampsi tansi ile dogumu gerceklesen olgularin obstetrik, maternal
ve fetal sonuglarini degerlendirmek ve karsilastirmakuir.

Yontem: Ocak 2013 — Agustos 2017 arasinda dogum yapan preek-
lampsili 149 hastaya ait veriler Derince Egitim ve Arastirma Hasta-
nesi’nde topland: ve analiz edildi. 65 kadina erken baglangicli ve 84
kadma ge¢ baglangich preeklampsi tanisi konulmustu. Her iki gru-
bun demografik 6zellikleri, biyokimyasal degisiklikleri, perinatal,
maternal ve obstetrik sonuglari kargilagtirildi.

Bulgular: Erken ve ge¢ baslangich preeklampsi hastalarinin ara-
sinda yas, gravida, parite, sistolik ve diastolik kan basinglar1, labo-
ratuvar degerleri (karaciger fonksiyon testleri, hemogram, trom-
bosit sayilar), dogum sekilleri acisindan istatistiksel olarak anlam-
I fark saptanmadi (p>0.05). Serum kreatinin degerleri arasinda is-
tatistiksel olarak anlamli fark saptandi (p=0.045). Her iki grup ara-
sinda, yenidogan agirligi, disik dogum agirlikli bebek, yenidogan
yogun bakim ihtiyaci, maternal komplikasyon, intrauterin 6lim
agisindan erken baglangich preeklampsi aleyhine istatistiksel ola-
rak anlaml fark saptandi (p<0.001).

Sonug: Verilerimiz erken baglangicli preeklampsi hastalarinda pe-
rinatal ve maternal komplikasyonlarin daha yiiksek oldugunu gés-
termektedir. Preeklampsi tanisi konan kadinlarda erken tani ve do-
gum karar1 icin yeni éngoriicti biyobelirteclerin kullanilmasinin
gerekli oldugunu disiiniiyoruz. Genetik faktorler, irksal ve etnik
farklhiliklar g6z ontine alindiginda, preeklampsi ile iligkili maternal
ve fetal komplikasyonlar: degerlendirmek i¢in ¢ok merkezli ¢alig-
malara ihtiya¢ vardir.

Anahtar sozciikler: Preeklampsi, erken baslangicl preeklampsi, ge¢
baslangicli preeklampsi, anneye ait sonuglar, yenidogana ait sonuglar.
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Introduction

Preeclampsia is a gestational disease affecting about
5-10% of pregnant women and increasing the rates of
maternal and fetal mortality significantly.” Hypertensive
disorders are responsible for 14% of maternal mortality
rates in the world.” Due to the insufficient access to
antenatal care services in the underdeveloped and devel-
oping countries, mortality rate related with preeclampsia
and its complications increases much more."”

Measuring blood pressure during prenatal period,
the early gestational period or second trimester is quite
important to establish the diagnosis of preeclampsia
which may develop during pregnancy.” High blood
pressure and the presence of proteinuria which are found
after 20 weeks of gestation in a pregnant woman used to
be known normotensive is defined as preeclampsia.
However, the presence of proteinuria is not always a
must for preeclampsia diagnosis. In the lack of protein-
uria, preeclampsia finding can also be established in cases
where systemic findings (renal failure, liver dysfunction,
pulmonary edema, cerebral and visual symptoms,
hemolysis and the presence of thrombocytopenia)
accompany hypertension.”

The week of gestation when preeclampsia is identi-
fied is the most important clinical variable to predict
both maternal and prenatal outcomes. When preeclamp-
sia develops before 32 weeks of gestation, it causes 20
times higher maternal mortality than the term pregnan-
cy.” Increased maternal and fetal risks observed in the
early-onset preeclampsia support the opinion that the
pathophysiology of early-onset preeclampsia is differ-
ent.” Tt has been also reported that the risks of develop-
ing cardiovascular disease in the further lives of women
who were diagnosed with early-onset preeclampsia are
increased.” Moreover, early-onset preeclampsia also
affects fetal prognosis negatively. Placental dysfunction,
intrauterine growth retardation, abnormal uterine and
umbilical artery Doppler evaluation, low birth weight
and multiple organ dysfunctions may be concurrent with
fetal outcomes associated with prenatal death.” Late-
onset preeclampsia is considered mainly as a maternal
disorder. It is frequently associated with a normal pla-
centa, normal fetal development, normal uterine and
umbilical artery Doppler evaluation, normal birth
weight and more positive maternal and neonatal out-
comes.”"" Therefore, the opinion that early-onset
preeclampsia mostly has more severe clinical course
gains importance.""
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In pregnancies complicated with preeclampsia, many
life-threatening maternal complications from ablatio
placentae, intracranial bleeding, liver failure, kidney fail-
ure, and disseminated intravascular coagulation to death
can be seen.” As it is a progressive disease, the only
treatment option is to complete the pregnancy by deliv-
ery in order to prevent fetal and maternal complications.
Delivery timing and delivery type should be determined
according to the gestational age, preeclampsia severity,
and maternal and fetal well-being.”""”

The aim of this study is to compare patients who
were diagnosed with early-onset and late-onset
preeclampsia and delivered in our clinic according to
their biochemical changes and prenatal and maternal
outcomes.

Methods

The medical records of 223 patients who were diag-
nosed with preeclampsia and delivered in the Clinic of
Gynecology and Obstetrics of Derince Training and
Research Hospital, Health Sciences University between
2013 and 2018 were analyzed retrospectively. The med-
ical records of 149 patients whose files were accessed
from hospital database and patient files were analyzed
and 13 of them were excluded from the study due to
their concomitant diseases (diabetes, autoimmune dis-
ease, chronic hypertension).

The diagnosis of preeclampsia was established
according to the criteria of ACOG (American College of
Obstetricians and Gynecologist).” According to these
criteria, (1) the presence of 140-159 mmHg or higher
persistent systolic blood pressure (BP) or 90-109 mmHg
or higher diastolic BP which develops after 20 weeks of
gestation in a woman who previously had normal blood
pressure, (2) concomitant systemic findings (proteinuria
>300 mg/24-hour, thrombocytes <100,000/ dL, at least
2 times increase of transaminase level, creatinine value
>1.1 mg/dL, presence of pulmonary edema, presence of
cerebral or visual symptoms) in addition to blood pres-
sure of 160/100 mmHg or above with an interval of 15
minutes, and (3) measuring blood pressure =160/100
mmHg with 4-hour interval in addition to minimum
one systemic finding were considered preeclampsia.
When it was found that hemolysis, lactate dehydroge-
nase was >600 IU/L, total bilirubin was >1.2 mg/d],
aspartate aminotransferase (AST) was >70 IU/L, and
thrombocytes were <100,000 cell/mm’ in a patient with
preeclampsia, the diagnosis of HELLP syndrome was
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established. The cases found to have new-onset grand
mal seizures were considered eclampsia.

All blood pressure measurements were carried out by
a sleeve sphygmomanometer at sitting position as the
arm is on heart level.

Although the presence of proteinuria is not among the
definitive diagnosis criteria of preeclampsia, we included
proteinuria values of our patients in our study. The protein
amount in 24-hour urine obtained from patients was meas-
ured with precipitation method by using trichloroacetic
acid (T'CA) (the collected urine amount was measured
and 5 ml of it was put in graduated conic tube; by adding
2.5 ml TCA, it was centrifuged at 3500-4000 rpm; the
precipitation level obtained was measured and its equiv-
alent value in nomogram was recorded as g/l). Presence
of protein more than 300 mg/L in 24-hour urine was
considered proteinuria. The presence of proteinuria was
evaluated by dipstick test in patients who admitted under
emergency conditions and taken to delivery room for
labor. In dipstick proteinuria test, the presence of pro-
tein =1+ was considered proteinuria.

Week of gestation was determined according to
crown-rump length (CRL) measurement performed
between 8 and 16 weeks of gestation."’ The patients
were categorized in 2 groups according to the week of
gestation when preeclampsia  developed. The
preeclampsia developed before 34 weeks of gestation
was defined early-onset, and it was defined late-onset
when it developed after 34 weeks of gestation."”

Of the pregnant women in both groups, the weeks of
gestation when the patients were diagnosed with
preeclampsia, their blood pressure measurements when
they were diagnosed with preeclampsia, weeks of gesta-
tion at labor, delivery types, birth weights, fetal (low
birth weight, newborn’s need for intensive care unit,
intrauterine death) and maternal (eclampsia, detach-
ment, HELLP syndrome) complications were recorded.
The data of the patients on hemogram, routine bio-
chemistry (liver function tests, kidney function tests,
total), and the presence of proteinuria which were
obtained by file screening were recorded.

All data obtained from the study were analyzed by
using “Statistical Packages for the Social Science”
(SPSS) 11.5 (SPSS Inc., Chicago, IL, USA) statistics
software on Windows operating system. After definitive
statistical analyses (frequency, percentage distribution,
meansstandard deviation), the conformity of variables to
normal distribution was evaluated by Shapiro-Wilks
test. Pearson’s chi-squared test was used for the compar-
isons of categorical variables. p<0.05 was considered sta-
tistically significant.

Results

The demographic characteristics and laboratory find-
ings of the patients in the early-onset preeclampsia and
late-onset preeclampsia groups included in the study are
shown in Table 1. Fifty-one (78.5%) patients diagnosed

Table 1. Comparison of two groups in terms of demographic data, blood pressure measurements and laboratory parameters.

Early-onset PE

Late-onset PE

n=65 n=84
Mean+SD Min-max Mean+SD Min-max
Age (year) 30.1+6.7 - 29.8+6.2 - 0.793
Gravida 2.1£1.5 = 2.4+1.6 - 0.366
Parity 0.9+1.2 - 1.08+1.3 - 0.385
Week of gestation at diagnosis 31.3£2.6 23-34 36.9+1.4 35-40 <0.001
SBP (mm/Hg) 161.5+17.7 130-220 153.9+14.1 130-190 0.007
DBP (mm/Hg) 100.9+£10.9 80-130 99.2+9.2 80-120 0.301
SGOT (IU/L) 26.3+43.3 6-234 20.3+27.8 6-167 0.153
SGPT(IU/L) 29.4+34.5 10-198 33.8+104.9 9-969 0.196
Creatinine (mg/dl) 0.6+0.1 0.3-1.4 0.6+0.1 0.4-0.9 0.045
LDH (IUL) 289.8+122.7 148-762 316.5+305.8 148-2471 0.223
Hemoglobine (g/dl) 11.8+1.4 8.3-14.3 11.7£1.5 6.8-14.8 0.608
Thrombocyte (cell/m?) 204.5+73.8 32-448 229.0+86.5 47-528 0.085

DBP: diastolic blood pressure; LDH: lactate dehydrogenase; PE: preeclampsia; SGOT: serum glutamic oxaloacetic transaminase; SGPT: serum glutamic pyruvic transaminase;

SBP: systolic blood pressure.
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with early-onset preeclampsia and 84 (100%) patients
diagnosed with late-onset preeclampsia had proteinuria
(p<0.001). Compared to the infants of pregnant women
diagnosed with late-onset preeclampsia, the infants of
pregnant women diagnosed with early-onset preeclamp-
sia had higher rates of newborn's need for intensive care
and intrauterine death, which was statistically signifi-
cant. Similarly, maternal complication rate was higher in
the group diagnosed with early-onset preeclampsia
(Table 2).

Discussion

Preeclampsia is a progressive disease specific to the last
half of pregnancy. Examining symptoms and findings
specific to the disease during routine antenatal visits is
important in terms of preventing maternal and fetal
mortality and morbidity."”

In our study, we defined the preeclampsia developing
before 34 weeks of gestation as “early-onset” while the
preeclampsia developing after 34 weeks of gestation as
“late-onset”. While some studies have used this classifi-
cation,"""""” some studies defined early-onset preeclamp-
t1e

sia when it developed before 37 weeks of gestation.
In our study, 43.6% (n=65) of preeclampsia patients

were early-onset and 56.4% (n=85) of them were late-
onset. The studies performed in the past years support

the idea that early-onset preeclampsia and late-onset
preeclampsia may be different diseases associated with
different biochemical markers, risk factors, clinical
characteristics and hemodynamic conditions."""”
Although the etiology of preeclampsia has not been
fully clarified yet, one of the most prominent hypothe-
ses is placental angiogenesis and uteroplacental failure
associated with the incomplete placental develop-
ment."” In the early-onset preeclampsia, abnormal pla-
centation and insufficient remodeling in spiral artery
are seen specifically; however, these conditions are
rarely seen in late-onset preeclampsia.””

The previous studies showed that early-onset
preeclampsia is significantly associated with high rates
of perinatal mortality and morbidity.”” Quaker et al.
found that stillbirth rate decreases as the week of ges-
tation progresses. In their studies, the authors reported
that the rate of stillbirth associated with preeclampsia
is 0.52%, and that the risk of fetal death associated with
preeclampsia starts when preeclampsia becomes clear
clinically.”” In the study of Kumru et al., the authors
found the rate of intrauterine death 6.1% in severe
preeclampsia cases.”” Consistent with the literature, we
observed intrauterine death in 4 (6.2%) of the cases
with early-onset preeclampsia in our study while there
was no stillbirth in late-onset preeclampsia group.

Table 2. Labor characteristics and maternal and fetal outcomes of two groups.

Early-onset PE

n=65
\CELESY )

Min-max

Late-onset PE
n=84

Mean£SD Min-max

p-value

Week of gestation during labor 33.3x2.8 26-39 38.1+£1.3 35-42 <0.001
Newborn'’s birth weight (g) 1959.0+581.7 510-2880 3240+£565.1 2015-5210 <0.001
n % n %
Delivery type
NSD 4 6.2 10 11.9
cs 61 93.8 74 88.1 0.270
Primary CS 50 78.1 59 70.2 0.347
Fetal complication
Low birth weight 17 26.2 10 12.0 0.270
Newborn’s need for ICU 25 385 4 4.8 <0.001
Intrauterine death 4 6.2 0 0 <0.001
Maternal complication <0.001
Eclampsia 3 4.6 1 1.2
Abruptio 3 4.6 0 0
HELLP syndrome 0 0 1 1.2

CS: cesarean section; ICU: intensive care unit; NSD: normal spontaneous delivery; PE: preeclampsia.
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Some investigators argue that early-onset preeclamp-
sia is a part of severe preeclampsia.”’ In our study, we
found significantly high rate of maternal complication in
the early-onset preeclampsia group. We found ablatio
placentae and eclampsia in 3 (4.6%) of the patients in the
early-onset preeclampsia group, but they were uncon-
trollable complications as these patients were not being
followed up. While there was no difference between the
incidences of early-onset and late-onset preeclampsia
complicated with HELLP syndrome,” we found
HELLP syndrome only in 1 patient in the late-onset
preeclampsia group in our study.

In 2014, Doddamani et al. reported in their study
that perinatal mortality rate increase in direct propor-
tion to the severity of preeclampsia and that the new-
born’s need for intensive care is 26.6%.”" In terms of
the newborn's need for intensive care unit, we found
this rate 38.5% in the cases with early-onset
preeclampsia and 4.8% in the cases with late-onset
preeclampsia. We believe that the high rate of new-
born’s need for intensive care in the early-onset
preeclampsia group according to the literature is asso-
ciated with the high rate of cesarean section.

A retrospective cohort study conducted in 2002
reported that birth weights of the newborns of moth-
ers diagnosed with preeclampsia were lower compared
to the weeks of gestation in a statistically significant
level, but the birth weights of the newborns delivered
by preeclamptic pregnant women at 37 weeks of gesta-
tion were within normal range.”” In our study, 17% of
the pregnant women with early-onset preeclampsia
and 10% of the pregnant women with late-onset
preeclampsia delivered newborns with low birth
weights. However, these results did not reach a statis-
tically significant level (p<0.270). The literature does
not support this result of our study. We think that this
result depends on the impacts of ethnic, environmental
and genetic factors on newborn birth weights and the
low number of patients included in our study group.

It is known that the only treatment option of
preeclampsia is to complete the pregnancy by delivery.
However, if the labor is completed on time and delayed,
maternal (cerebral hemorrhage, hepatic rupture, kidney
failure, pulmonary edema, DIC, ablatio placentae, etc.)
and fetal complications (intrauterine growth retardation,
intrauterine death, etc.) become inevitable.”"” NICE
clinical guidelines”” and ACOG" recommend conserva-
tive treatment by close fetal and maternal monitorization

if fetal and maternal conditions are stable during early
weeks of gestation in order to avoid fetal sequels associ-
ated with premature labor. However, conservative treat-
ment may also cause complications such as maternal
mortality and intrauterine death since the preeclampsia
is a progressive disease. In our study, we did not find
maternal mortality in either group despite the increased
newborn’s need for intensive care due to the increased
rate of premature labor.

There is different information in the literature about
delivery types of preeclampsia cases. Zhang et al. carried
out labors by cesarean section in more than half of their
patients with preeclampsia and eclampsia."” Kumru et
al.”” reported labor by cesarean section in 51.5% of the
severe preeclamptic cases. In our study, cesarean section
rate is quite higher than the rates reported in the litera-
ture. The primary cesarean section rate in study was
78.1% in the early-onset preeclampsia group and 70.2%
in the late-onset preeclampsia group. We believe that
the patients that we followed up due to preeclampsia
should be reconsidered in terms of delivery type in the
light of the literature.

It is known that preeclampsia is a multisystemic dis-
ease which can develop with liver and kidney dysfunc-
tions. During gestation, blood urea nitrogen (BUN),
creatinine and uric acid levels are reliable markers to
evaluate the glomerular filtration rate. The studies per-
formed in the past years showed that blood urea nitro-
gen, creatinine and uric acid are significantly higher in
pregnant women who were diagnosed with early-onset
and late-onset preeclampsia presenting with severe
hypertension than the healthy pregnant women.
However, there is no statistically significant difference
in the renal functions between the early-onset and late-
onset preeclampsia patients.” In our study, we found
creatinine levels statistically higher in the early-onset
preeclampsia group (p=0.045). We think that this sta-
tistical difference in the creatinine levels is caused by
higher maternal complication rates in the early-onset
preeclampsia group. However, new biomarkers are
needed to predict the early diagnosis of preeclampsia
and to guide us for labor decision.

Conclusion

In our study, we showed that perinatal outcomes
(intrauterine death, newborn’s need for intensive care)
and maternal complications (ablatio placentae, eclampsia)
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are higher in the patients with early-onset preeclampsia.
We believe that the patients should be followed up close-
ly in primary and secondary hospitals in terms of early
diagnosis in order to decrease the rates of maternal com-
plications associated with preeclampsia much more. In
order to decrease the newborn’s need for intensive care
that we found higher rates in our study compared to the
literature and to prevent associated fetal complications,
hospitalizing patients and following up closely, determin-
ing time and type of delivery according to the progression
will contribute to the decrease of maternal and fetal mor-
tality rates.

Contflicts of Interest: No conflicts declared.
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