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To the Editor: Pre-eclampsia is a leading cause of maternal
morbidity and mortality. Although the etiology and
progression of pre-eclampsia are not fully understood, it
has been demonstrated that delivery is the definitive
treatment. The clinician is then faced with the decision of
when, and how, to proceed with the delivery. According
to the guidelines, pre-eclampsia is not an indication of
cesarean section, as expected with some serious compli-
cations. This means that pregnant women with pre-
eclampsia can have a vaginal trial. However, most
pregnant women with pre-eclampsia select to have a
direct cesarean section at present. Whether having a
cesarean section after trialing a vaginal delivery affects the
outcomes of mother and child, and its related risk factors,
are still unclear. The purpose of this study was to
investigate the risk factors and maternal-neonatal out-
comes in severe pre-eclampsia patients who underwent a
transfer-cesarean section during vaginal labor.

This study was approved by the Ethics Committee of Fujian
Provincial Maternity and Child Hospital (FMCH2018-
061). In this study, patients data were collected from
January 1st, 2015 to July 31st, 2019. Patients with a single,
cephalic pregnancy, that was complicated by pre-eclampsia,
at between 34 and 41 weeks gestation were classified into
three groups: patients with severe pre-eclampsia and had a
cesarean section directly, patients with severe pre-eclampsia
who had vaginal deliveries, and patients with severe pre-
eclampsia who underwent a transfer cesarean section after
the commencement of vaginal labor. The demographic
variables and maternal-fetal outcomes were collected and
analyzed.

Elective cesarean section was defined as women undergo-
ing a planned operative termination of pregnancy before
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labor, whereas an emergency cesarean section was defined
as an urgent cesarean section prior to commencement
of labor. A transfer-cesarean section was defined as a
cesarean section carried out after labor had started. Severe
pre-eclampsia was defined according to the criteria set by
the National High Blood Pressure Education Program
Working Group (2000), the presence of any one of the
following signs or symptoms in women diagnosed of
hypertension with proteinuria after 20 weeks of pregnan-
cy: systolic blood pressure >160 mmHg or diastolic blood
pressure >110 mmHg; proteinuria >2.0 g in 24 h (2+ or 3+
on qualitative examination); increased serum creatinine
level (>41.2mg/dL); thrombocytopenia-platelet count
<150,000/p.L, evidence of microangiopathic hemolytic
anemia (with increased lactic acid dehydrogenase concen-
tration), or both; elevated hepatic enzyme activities (either
alanine aminotransferase, aspartate aminotransferase, or
both); patient report of persistent headaches or other
cerebral or visual disturbances; patient report of persistent
epigastric pain."! Patients with twin or multiple pregnan-
cies, or those with any evidence of previous medical or
intrauterine fetal death were excluded from the study.

Categorical data were compared by x* or Fisher exact test.
One way analysis of variance or Kruskal-Wallis tests were
used for comparison of continuous variables among the
three groups. If statistical significance were observed
among the three groups, multiple comparisons were
adopted by Bonferroni methods. Risk factors for trans-
fer-cesarean section were analyzed by univariate and
multivariable logistic regression. Factors were included in
multivariable regression if they were statistically significant
in univariate analyses at a level of P < 0.2. In multivariate
logistic regression, risk factors were fitted to a logistic
regression model using backward stepwise regression
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analysis. All data were analyzed using SPSS version 19.0
(SPSS Inc., Chicago, IL, USA). P < 0.05 was classified as a
significant difference.

During the study period, 1626 pregnancies were compli-
cated by severe pre-eclampsia (2.5%). In total 796 of the
1626 women had a elective cesarean section, 277 accepted
an emergency cesarean section, and the remaining 553
(34%) patients had an induced or natural labor. Of those
with an induced or natural labor, 337 (61%) delivered
vaginally and the other 216 (39%) had to undergo a
transfer-cesarean section to deliver. In the patients
receiving either a elective or emergency cesarean section,
the most frequently charted indications were by patient
request and non-reassuring, non-stress test of the fetus. For
those who delivered by transfer-cesarean section after an
induced or natural labor, cephalopelvic disproportion
(59%) and fetal distress (32%) were the most common
indications.

There were no statistical differences in the basic demo-
graphic characteristics on maternal age, gestational age,
gravidity, parity, body mass index, and blood pressure at
admission within each group (P < 0.05). There was a
greater incidence of postpartum hemorrhage, need for
blood transfusion, hospitalization of 7 days or more, in
patients who had a direct cesarean section, in comparison
to those with vaginal deliveries [Table 1]. Apgar scores at
Smin <7 score, and admission of neonates into the
neonatal intensive care unit (NICU), were significantly
higher in the emergency cesarean section group [Table 1].

To compare the results of neonates more in depth,
the neonatal outcomes at >37 weeks were compared. The
neonates were similar weights and ages in each of the groups
overall. The Apgar scores at 1 min <7 points (10.2% wvs.
11.6% vs. 12.8%) and admission to NICU rates (26.0% vs.
18.4% vs. 21.8%) were significantly more common in the
neonates delivered by transfer-cesarean section (P < 0.05).
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When multiple logistic regression analysis was performed,
the variables that remained significantly associated with
transfer cesarean section were cephalopelvic disproportion
(odds ratio [OR]: 2.13; 95% confidence interval [CI]:
1.43-8.13) and fetal distress (OR: 2.42; 95% CI: 1.76—
6.65).

Termination of pregnancy is the only cure for pre-
eclampsia. Cesarean sections have been associated with
increased maternal morbidity, raised risks of hemorrhage
and infectious complications and the rates of postpartum
hypertensive crises, and prolonged hospitalization.
Thus, for pregnancies affected by severe pre-eclampsia,
guidelines and medical literature support vaginal delivery
if there are no other indications for cesarean sections.
However, the decision regarding the mode of delivery is
not easy, obstetricians and pregnant women often worry
that the maternal and fetal clinical conditions will worsen
during vaginal delivery. Therefore, many patients and
doctors choose cesarean sections directly in clinical
practice. In the present study, a high direct cesarean
section rate of almost 66% was found in patients with
severe pre-eclampsia.

An increased risk of various postpartum complications
was found in the patients allocated directly to having a
cesarean section. Their estimated blood loss was almost
three times higher in comparison to patients who had a
vaginal delivery, but similar to those who had a transfer
cesarean section. There was also a greater incidence of
postpartum hemorrhage (7.7% vs. 4.5%), need for blood
transfusion (2.4% wvs. 0.6%), and increased numbers
needing more than 7 days of hospitalization (10.4% wvs.
0.6%) among patients who received direct cesarean section
compared to those delivered vaginally. The Apgar score at
Smin <7 score, and NICU admission rates (7.5% uvs.
2.7%326.0% vs. 18.4%) in the neonates were significantly
higher in the direct cesarean section group compared with
vaginal delivery, but there was no statistical difference

Table 1: Comparison of maternal and neonatal complications in each group.

Direct cesarean section

Vaginal delivery Transfer-cesarean section

Variables (n=1073) (n=2337) (n=216)
Estimated blood loss (mL) 724.0 +£112.5 208.0+32.7 708 +£95.1
Postpartum hemorrhage 83 (7.7) 15 (4.5) 16 (7.2)
Blood transfusion 26 (2.4) 2 (0.6) 4 (1.9)
Eclampsia 1(0.1) 0 0
Hypertensive crisis 15 (1.4) 2 (0.6) 4 (1.9)
HELLP syndrome 6 (0.6) 1 (0.3) 2 (0.9)
Placenta abruption 31 (2.9) 7 (2.1) 8 (3.6)
Thromboembolic disease 2(0.2) 0 1 (0.5)
Any puerperal infection 3(0.3) 0 2 (0.9)
>7 days of hospitalization 112 (10.4) 2 (0.6) 26 (12.0)
Apgar score at 1 min <7 points 109 (10.2) 39 (11.6) 28 (12.8)
Apgar score at § min <7 points 81 (7.5) 9 (2.7) 11 (5.1)
NICU 279 (26.0) 62 (18.4) 45 (21.8)
Mortality 1(0.1) 0 0

Data were shown as mean + standard deviation or 7 (%). HELLP: Hemolysis, elevated liver enzymes, low platelets; NICU: Neonatal intensive care unit.
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between direct cesarean section group and transfer
cesarean section groups.

Our data do not support that direct cesarean delivery is
more beneficial for mothers and neonates. In our study,
multiple maternal and neonatal complications were
increased in the direct cesarean section group. However,
there was no difference between the direct and transfer-
cesarean section groups. The finding more explicitly
strengthens the recommendation to attempt vaginal
delivery in pregnant women with severe pre-eclampsia
since it is often successful and may reduce the risks of
complications if delivery is vaginal but would not increase
the incidence of complications for the mother and neonate,
even if the cesarean section is carried out following an
attempt at vaginal labor.

When multiple logistic regression analysis was performed,
the present study showed that cephalopelvic disproportion
and fetal distress remained significantly associated with
transfer-cesarean sections, which is consistent with the risk
factors of conversion to a cesarean section during vaginal
delivery in pregnant women without pre-eclampsia. In
addition, cesarean sections could potentially alleviate the
anxiety of some obstetricians and pregnant women that the
maternal and fetal pre-eclampsia conditions could worsen
during the process of vaginal delivery to some extent.

Based on the present findings, together with other
studies,® ! we would suggest that in addition to permitting
labor progression when there are spontaneous contractions,
labor can be induced in pregnant women with severe pre-
eclampsia as an indication to safely terminating the
pregnancy, as long as there are no contraindications for
vaginal delivery. Attempting but failing vaginal delivery
would not increase the complications of mothers or
neonates, however, the results of this study showed that
cephalopelvic disproportion and fetal distress were signifi-
cantly associated with transfer cesarean sections. These
results suggest that the fetal and pelvic size should be fully
assessed before vaginal delivery. The condition of the fetus
should also be closely monitored during labor. In addition,
the position of fetus and the progress of each labor should be
judged over time and the proportionality of cephalopelvic
measurements should be evaluated accordingly.

We acknowledge that this is an observational, cohort
study, and therefore the evidence level presented here is not
as strong as that of a randomized clinical trial. However,
the consistency of our epidemiological data, alongside
evidence from other published larger studies is reassuring.
We recommend a trial labor for all pregnant with severe
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pre-eclampsia unless it is excluded for obstetric indica-
tions.
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