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What affects the outcome of severe preeclampsia?

VESNA ELVEDI-GASPAROVIC', PETRANA BELJAN* SNJEZANA GVERIC AHMETASEVIC', SNJEZANA SCHUSTER> SNJEZANA SKRABLIN'
! Department of OB/GYN, School of Medicine, University of Zagreb, Zagreb, Croatia
2 University of Applied Health Sciences, Zagreb, Croatia

Corresponding author:
Petrana Beljan

Department of OB/GYN, School of Medicine, University of Zagreb

Petrova 3, 10 000 Zagreb,
Phone: 01/4604-728
E-mail: p.beljan@yahoo.com

ABSTRACT

Preeclampsia is a severe multi-system
pregnancy related disorder associated with
multiple maternal and fetal adverse out-
comes, including fetal and maternal mor-
tality. The aim of this study is to investigate
the clinical difference between early- and
late-onset preeclampsia and their impact
to perinatal outcome, and to detect pos-
sible antenatal parameters that can predict
adverse fetal and maternal outcomes. The
research team conducted a retrospective
cohort study of 308 singleton pregnan-
cies complicated with severe preeclamp-
sia over an 8-year period in our tertiary
level centre. Clinical differences and
perinatal outcomes between early- (<34
weeks, n=147) and late-onset (>34 weeks,
n=161) preeclampsia were analyzed. Pos-
sible antenatal risk factors that can influ-
ence adverse perinatal outcomes in severe
preeclampsia were also evaluated. Clinical
symptoms and perinatal outcomes were
significantly unfavourable in early-onset
preeclampsia. Adverse perinatal outcomes
in the early-onset group were complicated
with 10 (6.08%) intrauterine fetal deaths
and 4 (2.37%) neonatal deaths. Primipa-
rity seems to be the significant antenatal
risk factor for appearance of early-onset
of the disease (p<0.001, OR 2.39, 95% CI
1.48-3.86) and for the first minute Apgar
score <7 (p=0.036, OR 1.68, 95% CI 1.04-
2.74). Patients with severe preeclampsia
are high- risk obstetric patients because of
the unpredictability, varying clinical pres-
entation and potential adverse outcomes
of the disease. Pregnant women with an
early appearance of the disease had severe
clinical presentation and more often an
unfavourable perinatal outcome.
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INTRODUCTION

Preeclampsia (PE) is a severe multi-system
pregnancy related disorder that causes
complications in 3-7% of all pregnancies.
(1, 2) PE is associated with multiple ma-
ternal and fetal adverse effects. It is also
a major cause of fetal and maternal mor-
tality worldwide. (3) The main clinical
features of this disorder are hypertension
(elevated blood pressure over 140 mmHg
systolic and 90 mmHg diastolic) and pro-
teinuria (presence of protein in the urine
more than 300 mg per day) in previously
normotensive women after 20 weeks ges-
tation. (4) Other signs and symptoms
include edema and headache (in severe
cases, the condition is associated with
seizures called eclampsia), liver and kid-
ney damage, clotting abnormalities, adult
respiratory distress syndrome and fetal
growth restriction. (5) It can lead to pul-
monary edema and kidney or liver failure.
Neonatal complications of PE include pre-
term delivery, fetal growth restriction, hy-
poxia-related neurologic injury, perinatal
death and long-term cardiovascular mor-
bidity associated with low birth weight. (6)
The etiology of PE has not as of yet been
clearly defined. It is believed that the pla-
centa plays a key role in the pathophysi-
ology of preeclampsia (because the symp-
toms and complications of preeclampsia
disappear after delivery of the placenta),
as well as endothelial dysfunction and in-
complete or absent trophoblast invasion to
the uterine spiral arteries, which is related
to reduced uteroplacental blood flow and
placental ischemia. (7, 9) Factors that in-
crease the risk for preeclampsia develop-
ment in a woman include prior history of
preeclampsia, chronic hypertension, nul-
liparous, chronic kidney disease, preges-
tational diabetes, multiple gestations,
obesity and age >40 years old. (10) The

issue is that millions of women worldwide
have these risk factors but do not develop
PE. Over the last 50 years, much progress
has been made in improving treatment of
preeclampsia with respect to blood pres-
sure control and prevention of eclamptic
seizures. However, the etiology and patho-
genesis of this condition remain inacces-
sible resulting in failure to develop specific
preventive and treatment strategies. Cur-
rently there is no definitive treatment or
effective prophylaxis for preeclampsia in
clinical use. Delivery and removal of the
placenta is the only safe treatment, often
premature. Close surveillance of mother
and fetus is necessary for the timing of
delivery in order to reduce morbidity and
mortality rates. The aim of this study is to
investigate the clinical ifference between
early- and late-onset preeclampsia and
the impact of their outcome on mother
and newborn, as well as to detect possible
antenatal parameters that can predict ad-
verse perinatal outcomes.

MATERIALS AND METHODS

This retrospective cohort study was con-
ducted at the Department of Obstetrics
and Gynecology at the University of Za-
greb School of Medicine. This research has
the approval of the Ethical Committee as
a part of our ten-year project “Premature
Birth Risk Factors” Data for the study
were collected from all patients >24 weeks
of gestation, over a period of eight years
(January 2007 till June 2014), with a diag-
nosis of severe preeclampsia in their medi-
cal record. A total number of 308 single-
ton pregnancies complicated with severe
preeclampsia were enrolled in this study.
The classification of preeclampsia was
based on the American College of Obste-
tricians and Gynecologists guidelines. (11)



Patients who suffered from chronic hyper-
tension or gestational diabetes mellitus
syndrome were excluded from the study.
Gestational age was calculated from the
first day of the last menstrual period. Pa-
tients with severe preeclampsia were divid-
ed into two groups according to the gesta-
tional age at the onset of preeclampsia; the
“early-onset group” (preeclampsia onset
before 34 weeks of gestation, N =147) and
the “late-onset group” (preeclampsia onset
at 34 or more weeks of gestation, N =161).
Clinical and laboratory characteristics and
perinatal outcomes between early- and
late-onset of the disease were evaluated. Se-
vere preeclampsia is defined as gestational
hypertension (systolic BP >160 mmHg
and/or diastolic BP 2100 mmHg on at least
2 occasions 4 h apart after 20 weeks ges-
tation, but before the onset of labour with
proteinuria (=500 mg/24 h or spot urine
protein or urine dipstick protein > =++).
Data were collected from maternal and
neonatal records. The following perinatal
outcomes were analyzed and compared:
birth weight, fetal/neonatal death,1st min-
ute and 5th minute Apgar scores<7, in-
trauterine growth restriction (fetal weight
below the 10th percentile for gestational
age), neonatal brain damage (intracranial
haemorrhage or periventricular leukoma-
lacia) and respiratory distress syndrome
(RDS). The following maternal clinical and
laboratory characteristics were evaluated:
maternal age, gestational age, parity, body
mass index (BMI, kg/m2) and the highest
values of the systolic and diastolic blood
pressure during the therapy. Laboratory
parameters included: maternal complete
blood count (including the highest level of
thrombocytes and aminotransferases) and
proteins collected in 24 h urine. Pregnancy
complications such as placental abruption
or severe postpartum bleeding were evalu-
ated. Statistical analysis was performed
using SPSS version 21.0 (SPSS Inc., Chi-
cago, IL, USA). Descriptive statistics were
computed for continuous and categorical
variables. The statistics computed included
mean, standard deviation and number of
available observations of continuous vari-
ables which are presented as mean+SD.
Frequencies are presented for the categori-
cal variables between the groups. We used
the two sample t-test for testing the differ-
ences of continuous variables. Categorical
variables were analysed using the x2-test or
the Fisher’s exact test. We used the logistic
regression model to assess the independ-
ence of specific perinatal outcome param-

eters from prognostic factors. The level of
significance was p<0.05.

RESULTS

In our hospital there were 308 patients with
severe preeclampsia during an 8 year peri-
od. The prevalence of severe preeclampsia
was 0.96%. 147 patients (47.7%) had early-
onset preeclampsia (< 34 weeks of gesta-
tion), and 161 (52.3%) had late-onset of the
disease (>34 weeks of gestation). The mean
gestational age at delivery was significantly
lower in the early-onset group (32+2.65
vs. 38.88+1.46 weeks, p <0.001). About
48% of patients from the early-onset group
and 64% from the late-onset group were
primiparas. Patients from the early-onset
group had significantly higher mean blood
pressure (173.78/110.65 mmHg vs. 163.72
/104.25 mmHg, p<0.001) and significant-
ly higher aminotransferase levels (AST
44.33 +48.32, ALT 38.52 +37.52 vs. AST
21.21+20.14, ALT 18.67+16.49, p<0.001).
Patients from the late-onset group had
significantly more previous pregnancies in
their medical history (46.58% vs. 21.77%,
p<0.001) with no differences in abortion
rates between the groups. Mothers from
the late-onset group had a higher mean
age (29.79+5.49 vs. 29.24+5.89, p=0.412)
and BMI index score (26.23 +5.92 vs.
24.66+4.51, p=0.019). We found no sig-
nificant differences in thrombocyte count
(188.92+73.44 vs. 194.90+84.84, p=0.532)
and no significant differences in total uri-
nary protein excretion between the groups
(3378.03+2700.72 vs. 1822.45+1791.82,
p=0.130) (table 1).

Significant difference in adverse perinatal
outcomes in the early-onset group were
complicated with 10 (6.08%) intrauter-
ine fetal deaths and 4 (2.37%) neonatal
deaths. Five children from the same group
had intracranial haemorrhage and two of
them died. 15% of newborns had neonatal
sepsis and were admitted to the Neonatal
Intensive Care Unit (NICU). Birth weight
of newborns from the early-onset group
were significantly lower (1485.75+502.15
vs. 3229.43+592.95, p<0.001). Intrauterine
growth restriction (IUGR) was evident in
30 newborns from the early-onset group
(20.4%) vs. 8 (11.3%) from late-onset
group (p=0.027). Respiratory distress
syndrome (RDS) occured in 32 (21.8%)
newborns from the early-onset preeclamp-
sia group and none occurred in the late-
onset group. Intracranial haemorrhage

(ICH) was found in 5 (3.4%) newborns
and periventricular leukomalacia (PVL) in
13 (8.8%) newborns from the early-onset
group (p<0.001). Significantly higher rates
of neonatal asphyxia in the early-onset
group included lower Apgar scores in the
Ist (5.97+2.97 vs. 9.23+1.90, p<0.001) and
the 5th minute (7.45+2.69 vs. 9.67+0.77,
p<0.001) and neonatal umbilical pH<7.0
(34 vs. 9, p<0.001) (table 2). Analyzing
possible antenatal risk factors with an in-
fluence to adverse perinatal outcomes in
severe preeclampsia, primiparity seems to
have the most influence for the appear-
ance of early-onset of the disease (p<0.001,
OR 2.39, 95% CI 1.48-3.86) and Ist min-
ute Apgar score <7 (p=0.036, OR 1.68,
95% CI 1.04-2.74). Systolic blood pres-
sure >160mmHg (p<0.001, OR 1.10, 95%
CI 1.06-1.12) and diastolic blood pressure
>100mmHg (p<0.001, OR 1.10, 95% CI
1.07-1.17) are possible risk factors for the
appearance of early-onset of the disease
and eclamptic seizure (p=0.002, OR 1.10,
95% CI 1.03-1.16, P=0.003, OR=1.16,
95%CI 1.05-1.27). Maternal age, BMI,
liver enzyme levels, 24 h proteinuria and
thrombocytopenia have no influence in
unfavourable perinatal outcomes (table 3).

DISCUSSION

Preeclampsia is a pregnancy associated
disease occurring mainly after the 20th
week of gestation. The organs being af-
fected by preeclampsia include the hepatic,
renal, vascular, cerebral, and coagulation
systems. The majority of adverse preg-
nancy outcomes occurred in women who
developed severe preeclampsia prior to 34
weeks of gestation and in those women
with previous pre-existing vascular dis-
ease. (11) The incidences of severe preec-
lampsia prior to the 34th week of gestation
is 0.3%, and in many countries preeclamp-
sia is still the most frequent cause of ma-
ternal perinatal mortality. (12) Preterm
delivery is not always in the best interest of
the fetus, and a decision to delay delivery
can be considered under certain circum-
stances. Expectant management in severe
preeclampsia is a reasonable approach for
some patients, but it must be emphasized
that this approach is not associated with
any direct maternal benefits. The mother is
undertaking a significant risk to her own
health. The ability to predict preeclamp-
sia is currently of limited benefit because
neither the development of the disease,
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nor its progression from a mild to a severe
disease, can be prevented in most patients
so detecting possible antenatal parameter
that can predict adverse perinatal out-
comes was of utmost importance for us.
During the investigation of clinical differ-
ences between early- and late-onset preec-
lampsia, our results endorsed the finding
that during the early form of the disease,
terminated preterm has a significantly ad-
verse perinatal outcome. Our study found
that many significant differences were ap-
parent between early-onset preeclampsia
and late-onset preeclampsia. Groups were
significantly different in maternal char-
acteristics according to maternal parity,
grade of hypertension, liver enzyme lev-
els and maternal BMI. It is unclear why
the primigravid state is such an important
predisposing factor, but as many authors
verified, (13,14) we clearly affirmed that
the early onset of the disease was more
frequent in first pregnancy (p<0.001). Hy-
pertension is generally the earliest clinical
finding of preeclampsia and is the most
common clinical clue to the presence of
the disease. We found that the grade of
hypertension was higher in the early-onset
group (p<0.001) and that liver enzyme lev-
els were also higher in the early onset of
the disease (p<0.001). The most impressive
differences referred to an adverse perinatal
outcome in the early-onset group with a
higher rate of intrauterine death (6.08% vs.
0; p<0.001), lower Apgar scores in the 1st
(5.97 vs. 9.23; p<0.001) and 5th minutes
(7.45 vs. 9.67; p<0.001) and as in Reiss et
al. paper (15), in fetal acidosis (23.23% vs.
5.95%; p<0.001). The study of Bucbinder et
al. showed the differences in the incidence
of intrauterine death due to the severity of
preeclampsia, where the severe forms had
a higher frequency of intrauterine death.
(16) Just as our results showed, Lisonkova
found that early-onset preeclampsia was
significantly associated with high risk of
fetal death (AOR, 5.8; 95% confidence in-
terval CI, 4.0 - 8.3), but late-onset preec-
lampsia was not (AOR, 1.3; 95% CI, 0.8 -
2.0) (17). The AOR for perinatal death was
significant for both early-onset (16.4; 95%
CI, 14.5 - 18.6) and late-onset (2.0; 95% CI,
1.8 - 2.3) preeclampsia. In almost the same
number of patients as in our study, Sibai
detected 28 intrauterine and 17 neonatal
deaths (18), which represents about 14%
and is considerably higher than in our re-
sults. In the same study there were 17 cases
of placental abruptions (5.6%). In our
study however, we found 11 cases of pla-

8 | SIGNA VITAE

cental abruptions in the early-onset group
(7.5%), and 5 cases in the late-onset group
(3.1%, p=0.084). Better perinatal outcomes
in this segment may be due to the fact that
most of our patients were transferred to
our hospital, which is a tertiary level medi-
cal centre, as “transport in utero’ from
regional hospitals. The procedures and
measures provided in the tertiary level
centre led to a substantial reduction of in-
trauterine fetal deaths in the early-onset
preeclampsia group and no intrauterine
fetal deaths in the late-onset preeclamp-
sia group. Preeclampsia is inconsistently
associated with intrauterine growth retar-
dation. The determinants that explain the
variability of this association are unknown.
According to our results, the appearance
of IUGR and Sy. HELLP appeared more
frequent in the early-onset group (table
2). Geyl et al. also found that preeclamp-
sia that appeared earlier was more severe
in the group with IUGR and that fetal is-
sues were more unfavourable when IUGR
was associated with preeclampsia (19),
whereas Srinivas et al. reported IUGR in
27% (20). In comparison to Stubert et al.
(21), our study found differences in many
maternal characteristics and known risk
factors for preeclampsia, such as grade of
hypertension (p<0.001), parity (p<0.001),
liver enzyme levels (p<0.001), renal func-
tion (p=0.004) and BMI (p=0.019). Just
as in our results, an association with BMI
and the appearance of preeclampsia was
emphasized in the results of Boghossian
et al. (22), while Schummers et al. strongly
advocates that with pre-pregnancy weight
loss counselling and defining achievable
weight loss, patients may reduce their risk
of poor perinatal outcomes. (23) An esti-
mation of 24 h urine proteins, a commonly
performed investigation to assess protein-
uria in pre-eclamptic women, and renal
dysfunction leading to proteinuria, has
commonly been used to predict adverse
pregnancy outcomes. Proteinuria in preec-
lampsia occurs due to altered glomerular
permeability and changes in tubular reab-
sorption of filtered proteins. In the present
study, proteinuria did not differ between
the groups, but in contrast to Nischintha
et al. (24),we found a positive correlation
with severe proteinuria and adverse peri-
natal outcomes regarding the lower Ist
minute Apgar score (p=0.02) and abrup-
tion of the placenta (p=0.032).

As we expected, RDS, ICH and PVL were
more frequent in the early-onset group as
a direct consequence of preterm delivery.

Some studies suggest that preeclampsia de-
creases risk of cerebral palsy. (25, 26) The
association between maternal preeclamp-
sia and unfavourable neonatal neurode-
velopment outcomes has been recently
studied, concluding that infants exposed to
preeclampsia have higher scores on devel-
opmental testing at 18 months corrected
age. (27)

CONCLUSION

Patients with severe preeclampsia are
high- risk obstetric patients because of
unpredictability, varying clinical presenta-
tion and potential adverse outcomes of the
disease. Pregnant women with early ap-
pearance of the disease had severe clinical
presentation and more often unfavourable
perinatal outcomes. Beyond a preeclamp-
sia diagnosis, there is a high medical need
for more reliable predictive markers for
preeclampsia in order to improve maternal
and fetal outcomes.



Table 1. Maternal characteristics

Early onset group Late onset group P-value
N=147 N=161
Age (years) 29.24+5.29 29.79+£5.79 0.412
Primipara 115 (78.23%) 86 (53.42%) <0.001
Multipara 32 (21.77%) 75 (46.58%) <0.001
Gestational age at birth (weeks) 32 +2.65 38.88+1.46 <0.001
Highest value of systolic blood pres- 173.78+15.73 163.72+7.24 <0.001
sure (mm Hg)
Highest value of diastolic blood 110.65+£10.17 104.25+6.38 <0.001
pressure (mmHg)
BMI (kg/m2) 26.23 £5.92 24.66+4.51 0.019
AST (U/L) 44.33 +48.32 21.21+20.14 <0.001
ALT (U/L) 38.52 £37.52 18.67£16.49 <0.001
Thrombocytes (x109/L) 188.92+73.44 194.90+84.84 0.532
Potassium (mmol/L) 4.4+0.39 4.27+0.39 0.013
Creatinine (pumol(L) 76.9423.17 72.40+13.09 0.004
Proteins in 24h urine (mg/L) 3378.03£2700.72 1822.45+1791.82 0.130
Data are presented as mean +SD, or N
BMI- body mass index (,kg/m2)
ALT-alanine aminotransferase
AST-aspartate aminotransferase
Table 2. Perinatal outcome
Early onset Late onset P-value
N=147 N=161
Birth weight (g) 1485.75+502.15 3229.43+592.95 <0.001
Intrauterine death 10 (6.08%) 0 <0.001
Neonatal death 4 (2.37%) 0 0.035
Ist minute Apgar score 5.97£2.97 9.23+1.90 <0.001
5th minute Apgar score 7.45%2.69 9.67+0.77 <0.001
Umbilical ph<7.0 34 (23.23%) 9 (5.59%) <0.001
RDS 32 (21.8%) 0 <0.001
ICH 5 (3.4%) 0 0.018
PVL 13 (8.8%) 0 <0.001
IUGR 30 (20.4%) 8(11.3%) 0.027
Placental abruption 11 (7.55%) 5(3.1%) 0.084
Eclampsia 2 (1.36%) 1(0.63%) 0.509
Sy. HELLP 11 (7.48%) 2 (1.24%) 0.032

HELLP-hemolysis, elevated liver enzymes, low platelet count

ICH- intracranial hemorrhage

IUGR- intrauterine growth restriction

PVL-periventricularleukomalacia

RDS- respiratory distress syndrome

Table 3. Possible predicting factors for adverse perinatal outcome in severe preeclampsia
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Perinatal outcome Predicting factor P-value OR 95%CI
Intrauterine fetal death Primipara 0.950 1.04 0.29-3.76
Maternal ag 0.414 0.95 0.85-1.07
BMI 0.270 1.08 0.94-1.23
Thrombocytes 0.010 0.99 0.98-0.99
AST 0.790 1.01 0.99-1.02
ALT 0.709 0.99 0.91-1.02
Proteins (24h urine) 0.239 1.00 1.00-1.00
Systolic blood press. 0.426 1.02 0.98-1.06
Diastolic blood press. 0.285 1.03 0.97-1.10
Neonatal death Primipara 0.781 1.39 0.13-15.52
Maternal age 0.781 1.01 0.82-1.24
BMI 0.046 1.25 1.04-1.55
Thrombocytes 0.620 1.01 0.99-1.02
AST 0.528 0.97 0.87-1.08
ALT 0.603 0.98 0.91-1.06
Proteins (24h urine) 0.818 1.00 1.00-1.00
Systolic blood press. 0.081 1.05 0.99-1.11
Diastolic blood pres. 0.273 1.05 0.96-1.16
Early onset of preeclampsia Primipara < 0.001 2.39 1.48-3.86
Maternal age 0.290 0.98 0.94-1.02
BMI 0.937 0.10 0.95-1.06
Thrombocytes 0.004 0.99 0.99-1.00
AST < 0.001 1.03 1.02-1.05
ALT < 0.001 1.03 1.02-1.05
Proteins (24h urine) 0.581 1.00 1.00-1.00
Systolic blood press. < 0.001 1.10 1.06-1.12
Diastolic blood pres. < 0.001 1.10 1.07-1.14
Ist minute Apgar score <7 Primipara 0.036 1.68 1.04-2.74
Maternal age 0.684 0.99 0.96-1.03
BMI 0.828 1.01 0.95-1.06
Thrombocytes 0.043 0.97 0.99-1.00
AST 0.008 1.01 1.00-1.02
ALT 0.011 1.01 1.00-1.02
Proteins (24h urine) 0.086 1.00 1.00-1.00
Systolic blood press. 0.001 1.03 1.01-1.07
Diastolic blood press. 0.001 1.05 1.02-1.07
Abruptio placentae Primipara 0.599 0.77 0.29-2.05
Maternal age 0.652 0.91 0.89-1.07
BMI 0.714 1.02 0.91-1.14
Thrombocytes 0.092 0.99 0.98-1.00
AST 0.541 1.00 0.99-1.01
ALT 0.436 1.00 0.99-1.02
Proteins (24h urine) 0.848 1.00 1.00-1.00
Systolic blood press. 0.608 1.01 0.98-1.04
Diastolic blood press. 0.522 1.02 0.97-1.07
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Eclamptic seizure Primipara 0.995 0.00 0.00

Maternal age 0.547 1.07 0.87-1.31
BMI 0.652 1.06 0.83-1.35
Thrombocytes 0.869 1.01 0.99-1.02
AST 0.760 1.01 0.98-1.03
ALT 0.401 1.01 0.99-1.04
Proteins (24h urine) 0.577 0.99 0.98-1.00
Systolic blood press. 0.002 1.10 1.03-1.16
Diastolic blood press. 0.003 1.16 1.05-1.27
Umbilical pH <7 Primipara 0.479 0.78 0.39-1.54
Maternal age 0.853 0.99 0.94-1.06
BMI 0.882 1.01 0.93.1.01
Thrombocytes 0.647 0.99 0.99-1.00
AST 0.161 1.01 1.00-1.01
ALT 0.508 1.01 0.99-1.01
Proteins (24h urine) 0.972 1.00 1.00-1.00
Systolic blood press. 0.430 1.01 0.99-1.03
Diastolic blood pres. 0.094 1.03 0.99-1.06

Underline emphasis of P-values represents statistical significance (P<0.05)

BMI- body mass index (kg/m2)
ALT-alanine aminotransferase
AST-aspartate aminotransferase
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