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Abstract

Introduction: Twin pregnancies are associated with several pregnancy complications often necessitat-
ing admission for close surveillance. The present study aimed to investigate the burden imposed by twin
pregnancies on a high-risk pregnancy unit (HRPU) of a tertiary hospital.

Materials and Methods: This was a retrospective cohort study conducted between January 2017 and
December 2022 in the Third Department of Obstetrics and Gynecology, School of Medicine, Aristotle Uni-
versity of Thessaloniki, Greece. All women with twin pregnancies admitted in the HRPU were eligible to
participate. The duration of hospitalization and the outcome of the pregnancy were the main outcomes of
the study. Secondary outcomes were the associations between the duration and the pregnancy outcome
and several maternal and obstetrical parameters.

Results: From a total of 1,351 women hospitalized in the HRPU during the study period, 154 (11.4%)
women were carrying twins. The mean duration of hospitalization was 6.1 days (* 6), the main indication
for admission was threatened preterm labor (TPTL) (37%) and most cases ended up in delivery (64.9%).
Advancing maternal age (OR: 1.066; 95% CI: 1.010-1.126; p=0.02), early gestational age on admission
(OR: 0.807; 95% CI: 0.718-0.907; p<0.001) and fetal growth restriction (FGR) (OR: 2.728; 95% CI: 1.035-
7.189; p=0.042) were identified as independent risk factors for longer stay at the HRPU. With regards to
pregnancy outcome, advancing gestational age on admission (OR: 1.158; 95% CI: 1.044-1.285; p=0.006)
and preterm prelabor rupture of membranes (PPROM) (OR: 6.239; 95% CI: 1.712-22.741; p=0.006) were
identified as independent risk factors for delivery, instead of discharge.

Conclusions: About one out of nine hospitalized high-risk pregnancies were twins, thus, imposing a high
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burden for the HRPU, while one third of them had symptoms of TPTL. Close antenatal care is required for

twin pregnancies to early detect possible complications and thus, improve perinatal outcomes.
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Introduction

The incidence of twin pregnancies has increased
significantly in the last decades, mainly due to the
increasing use of assisted reproductive technolo-
gies (ART). In 2014, about 1 in 29 pregnancies
were twins, while this rate declined to 1 in 32 in
2019 after the recommended strategies to control
the rate of multiple embryos transferred per IVF
cyclel. Monozygotic twins are about 30 percent
of all twins?. The rate of dizygotic twins differs
between populations and is affected by several
factors, including use of ART enhancing treatments,
maternal age, geographic area, parity, family history,
maternal weight and height and diet?. In contrast, the
prevalence of monozygotic is quite stable worldwide
at 3 to 5 per 1,000 births and is not influenced by
specific factors*.

[t is known that twin pregnancies are associated
with higher risk of perinatal mortality and morbid-
ity compared to singletons®. Vanishing twin is an
early spontaneous reduction from twin to singleton
pregnancy at early stages of gestation®. Moreover,
twins have a higher risk for congenital anomalies,
fetal growth restriction (FGR) and preterm deliv-
ery’. Especially in monochorionic twins, the most
common complications are the twin-twin transfu-
sion syndrome (TTTS), twin anemia polycythemia
sequence (TAPS), selective fetal growth restriction
(sFGR) and twin reversed arterial perfusion se-
quence (TRAP)?®' In addition, twin pregnancies
are associated with maternal complications; the
most common are gestational hypertension and
preeclampsia, gestational diabetes, intrahepatic
cholestasis of pregnancy, anemia and hyperemesis!.
Therefore, twin pregnancies should be monitored

by specialized antenatal care clinics, although it
has not been proven that these units improve birth
outcomes*

The aim of this study was to investigate the burden
imposed by twin pregnancies in a high-risk pregnancy
unit (HRPU) of a tertiary hospital.

Methods

This was a retrospective cohort study conducted
between January 2017 and December 2022 in the
Third Department of Obstetrics and Gynecology,
School of Medicine, Faculty of Health Sciences, Aris-
totle University of Thessaloniki, Greece. All women
with twin pregnancies admitted in the HRPU were
eligible for the study. The estimated date of delivery
was calculated based on the crown rump length at
the first trimester scan, in case of spontaneous or
based on the embryo-transfer, in case of ART.

A research midwife collected all the available
data regarding the medical and obstetric history,
as well as the duration of hospitalization and the
outcome of the pregnancy (delivery suite or dis-
charge), which were the main outcomes of the
study. Secondary outcomes were the associations
between the duration and the pregnancy outcome
and several parameters, including maternal age,
gestational age on admission, body mass index
(BMI), smoking during pregnancy, method of con-
ception, type of twins (MCDA, DCDA; no MCMA
twins were hospitalized during the study period)
and main indication for admission (threatened
preterm labor - TPTL, FGR, preeclampsia, PPROM
and other). All relevant data were routinely re-
corded in a local database (Astraia software gmbh,
Munich, Germany).
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The women consented for the anonymity of
their data and the possible use for research pur-
pose, while no incentives were provided. Following
standard policy for observational studies that do
not involve any intervention or modification on the
routine care of the patients (https://www.hra.nhs.
uk/approvals-amendments/what-approvals-do-i-
need/), no institutional board review was required
for the study®s.

Continuous variables are presented as mean (stan-
dard deviation), while all the categorical variables
are expressed as n (%). Indication of admission was
dummy coded as a binary variable to estimate the
independent effect of each indication. Moreover, for
some statistical analyses, the variable “duration of
hospitalization” was converted into a categorical
one, using the mean as a cutoff. Additionally, using
a multivariate logistic regression (backward elimi-
nation-conditional), we evaluated the association of
the duration of hospitalization and the pregnancy
outcome with all the possible parameters previously
mentioned. Odds ratios (ORs) and 95% confidence
intervals (95% CI) were calculated, while significance
was set at 5%. All the analyses were performed by
SPSS software v.25.0.

Results

From a total of 1,351 women hospitalized in the
HRPU during the study period, 154 (11.4%) women
were carrying twins and were eligible to participate
in the study. The mean maternal age was 34.7 years
(x 7.1), the mean duration of hospitalization was 6.1
days (# 6), the main indication for admission was
TPTL (37%) and most cases ended up in delivery
(64.9%) (Table 1).

Following multivariate logistic regression analy-
sis, by using the mean “duration of hospitalization”
as a dependent categorical variable (cutoff: 6.1),
advancing maternal age (OR: 1.066; 95% CI: 1.010-
1.126; p=0.02), early gestational age on admission
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Table 1. Baseline characteristics of the participants

(n=154).

CHARACTERISTICS MEAN (SD) OR N (%)
Maternal age (years) 34.7 (7.1)
Gestational age on admission (weeks) 31.1(3.4)
Duration of hospitalization (days) 6.1 (6.0)
BMI (kg/m?) 25.6 (3.7)
Method of conception

Spontaneous 30 (19.5)
ART 124 (80.5)
Type of twins

DCDA 143 (92.9)
MCDA 11 (7.1)
Smoking

Yes 22 (14.3)
No 132 (85.7)
Indication for admission

TPTL 57 (37.0)
FGR 26 (16.9)
Preeclampsia 12 (7.8)
PPROM 27 (17.5)
Other 32(20.8)
Pregnancy outcome

Delivery suite 100 (64.9)
Discharge 54 (35.1)

BMI: body mass index; ART: assisted reproductive technology;
DCDA: dichorionic diamniotic; MCDA: monochorionic diamniotic;
TPTL: threatened preterm labor; FGR: fetal growth restriction;
PPROM: preterm prelabor rupture of membranes

(OR: 0.807; 95% CI: 0.718-0.907; p<0.001) and
FGR (OR: 2.728; 95% CI: 1.035-7.189; p=0.042)
were identified as independent risk factors for
longer stay at the HRPU. None of the following
parameters were associated with the duration of
hospitalization: BMI, method of conception, type of
twin pregnancy, smoking and indication for admis-
sion other than FGR.

With regards to pregnancy outcome, following
multivariate logistic regression, advancing gestational
age on admission (OR: 1.158; 95% CI: 1.044-1.285;
p=0.006) and PPROM (OR: 6.239; 95% CI: 1.712-
22.741; p=0.006) were identified as independent
risk factors for delivery, instead of discharge.
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Discussion

Main findings

We found that i) twin pregnancies imposed a high
burden (11.4% of admissions) in the HRPU, ii) the
main indication for admission was TPTL, iii) advanc-
ing maternal age, early gestational age on admission
and FGR were identified as independent predictors
factors for longer duration of hospitalization and iv)
advancing gestational age on admission and PPROM
were associated with delivery instead of discharge.

Interpretation of the findings

According to our findings, about one out of nine
hospitalized high-risk pregnancies were twins. Con-
sidering that the prevalence of twins is about 3 in
100, then the high burden imposed by twin preg-
nancies in a HRPU is obvious!*. Moreover, the mean
maternal age of the participants was 34.7 years,
which is in accordance with the existing literature;
it is known that the prevalence of twins increases
with advancing maternal age!>'’. Furthermore, the
increased use of ART affects the prevalence of twin
pregnancies and especially the dizygotic ones!®*,
This was also confirmed by our results; 80.5% of
cases reported conception via ART and 92.9% of
them were DCDA twins.

Published data have reported a higher risk of
maternal complications in twins compared to single-
tons, including hypertensive disorders, gestational
diabetes and intrahepatic cholestasis of pregnancy*.
In our study, the main indication for admission was
TPTL. According to the literature, the main cause of
perinatal morbidity in both singletons and twins is
preterm delivery?’. With regards to pathophysiology,
the increased myometrial distension can lead to
more frequent and greater myometrial contractility
compared with singletons?%2.,

Of note, routine use of tocolytics, cerclage or
supplemental progesterone in twin pregnancies
does not reduce the risk of hospitalization and

preterm birth?%. According to data from a meta-
analysis regarding the impact of maternal age
on perinatal outcomes in twin pregnancies, the
researchers concluded that women >40 years
are at high-risk of adverse maternal and neonatal
outcomes and those >35 years have increased risk
of maternal complications?. These findings are in
accordance with our own; we found that advancing
maternal age is associated with increased duration
of hospitalization. Another meta-analysis found
that twin pregnancies complicated by fetal growth
discordance were at increased risk of stillbirth,
especially when one fetus was small-for-gestational
age®*. Thatis also in accordance with our findings
where FGR and especially those diagnosed before
32 weeks, were identified as independent predic-
tors for longer duration of hospitalization. FGR is
a condition that needs careful monitoring and, in
severe cases, hospitalization because of its associa-
tion with preeclampsia and gestational diabetes
and fetal death?.

In several studies of twin pregnancies with PPROM,
the median latency period was shorter in twins
compared with singletons?%?’. These findings agree
with our findings as PPROM was most associated
with delivery, instead of discharge.

Conclusions

During the study period, about one out of nine
hospitalized high-risk pregnancies were twins, thus,
imposing a high burden for the HRPU. Moreover, the
main indication for admission was TPTL and the
duration of hospitalization was longer in women
of advancing maternal age, early gestational age
on admission and FGR. As for the outcome, about
two thirds of the cases delivered. Therefore, twin
pregnancies need close antenatal monitoring from
maternal-fetal medicine specialists, to early detect
pregnancy complications and minimize the duration
of hospitalization.
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