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Introduction

Recently, the incidence of twin pregnancy increased from 
2.2% in 2005 to 3.6% by 2015 and about 60% of them 
were delivered before 37 complete weeks of gestation in Ko-
rea [1]. In addition, the majority of twins are known to be de-
livered in late preterm period [2]. It is known that late preterm 
births are associated with poor perinatal outcomes including 
respiratory distress syndrome (RDS), apnea, transient tachy-
pnea of the newborns (TTN), hypoglycemia, hypothermia, 
hyperbilirubinemia, and feeding difficulties compared to term 
births [3-6]. However, about 20% of late preterm births in 
twin pregnancies did not have any definitive maternal or fetal 
indication for delivery [6]. This practice may be based on the 
clinical impression that twin fetuses have more rapid pulmo-
nary maturation than singleton [7] and on several epidemio-

logic studies showing that the lowest perinatal mortality rate 
for twins occurs at an earlier gestational age, and preventing 
unexplained fetal death in twin pregnancies [8-11].
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Objective
To determine whether late preterm twin neonates have a more favorable perinatal outcome than singleton late 
preterm neonates.

Methods
We studied 401 late preterm births between 34+0 and 36+6 weeks of gestation, from January 2011 to December 2014 
in our institution. We compared the maternal and neonatal characteristics and perinatal outcomes between singleton 
and twin pregnancies. Perinatal outcomes included Apgar score, admission to the neonatal intensive care unit (NICU) 
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Results
A total of 289 neonates were in the singleton group and 112 in the twin group. The twin group showed smaller 
mean birth weight despite of longer gestational age at delivery. In addition, there were significant differences in the 
indication of delivery and cesarean section rate between the 2 groups. Overall, the risk of composite morbidity was 
similar between 2 groups (odds ratio, 1.4; 95% confidence interval, 0.8 to 2.4).

Conclusion
Our findings suggest that late preterm twins do not show a more favorable outcome than singleton late preterm 
births.
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Meanwhile, many studies on late preterm births have 
focused on only singleton pregnancies and those on twin 
pregnancies have focused on the optimal timing of delivery 
or compared perinatal outcomes to term twin pregnancies 
[10,12-15]. Also, studies on comparison of perinatal outcome 
between twin and singleton have been about extremely 
premature neonates [16]. Moreover, there have been sparse 
studies comparing twin and singleton pregnancies in the late 
preterm period showing conflict conclusions [7,17]. Therefore, 
in this study we aimed to determine whether late preterm 
twin neonates have a more favorable perinatal outcome than 
singleton late preterm neonates.

Materials and methods

This was a retrospective study of singleton and twin late 
preterm births from January 2011 to December 2014 in our 
institution. We identified patients and collected clinical infor-
mation from electronic medical records. We included late pre-
term births who delivered between a gestational age between 
34+0 and 36+6 weeks. We excluded multiple pregnancies 
beyond twin, major structural anomalies, chromosomal 
anomalies, and stillbirths. The gestational age was calculated 
from the first day of the last menstrual period or by fetal ul-
trasound in the 1st trimester.

The indication of delivery consisted of spontaneous and 
indicated late preterm birth. Spontaneous late preterm birth 
included preterm labor with intact membranes and preterm 
premature rupture of membranes (PPROM); indicated late 
preterm births included hypertensive disorders such as ges-
tational hypertension, preeclampsia and superimposed pre-
eclampsia, placental causes (placental abruption and placenta 
previa), fetal causes (intrauterine growth restriction, oligohy-
dramnios, and fetal distress) and maternal medical disease 
including cardiopulmonary or rheumatic diseases. In addition, 
we categorized the late preterm births without definitive de-
livery indication into an elective group.

We assessed the baseline maternal and neonatal character-
istics including age, gestational age at delivery (GAD), parity, 
mode of delivery and birth weight between 2 groups. Ad-
ditionally, we reviewed Apgar score at 1 and 5 minutes after 
each birth, admission to neonatal intensive care unit (NICU) 
or special care nursery , duration of NICU stay, and the rate of 
composite morbidity. Criteria for NICU or special care nursery 

admission were as follows: gestational age of less than 35 
weeks, birth weight of less than 2.3 kg, or a need for close 
observation by a neonatologist. Composite morbidity is de-
fined as having more than one of the following: antibiotic 
use, hypoglycemia, hyperbilirubinemia requiring photothera-
py, respiratory support, and RDS. The indications of antibiotic 
use were as follows: cases of PPROM, maternal fever, or sus-
picion of perinatal acquired infection. After confirmations of a 
negative culture test, antibiotics were stopped. Hypoglycemia 
was defined as plasma glucose less than 40 mg/dL and hy-
pocalcemia as an ionized calcium concentration of less than 
4 mg/dL. We defined respiratory support as use of a continu-
ous positive airway pressure (CPAP) or medical ventilator. RDS 
was defined as the presence of diagnostic radiographic chest 
findings plus 1 or more clinical signs of respiratory distress in-
cluding respiratory grunting, retracting, and increased oxygen 
requirement (a fraction of inspired oxygen >0.4), or adminis-
tration of exogenous pulmonary surfactant.

Then, we compared the maternal characteristics and perina-
tal outcomes in singleton and twin neonates. This study used 
the Pearson χ2 test for categorical variables and Student’s t-
test for continuous variables. Multiple logistic regression 
analysis was performed in comparison of composite morbidity 
between 2 groups controlling for GAD, indication and mode 
of delivery. Statistical analysis was performed using SPSS soft-
ware version 19.0 (SPSS Inc., Chicago, IL, USA). This study 
was approved by institutional review board (IRB) from Kyung-
pook National University Hospital and Kyungpook National 
University School of Medicine, Korea (IRB No. 2016-07-011).

Results

A total of 394 women with late preterm births were recorded 
during the study period (334 singleton, 60 multiple preg-
nancy pregnant women). Among them, 45 singletons and 4 
multiple pregnancies were excluded based on the aforemen-
tioned criteria; 401 late preterm neonates (289 singletons and 
112 twin neonates) were finally included. The comparison of 
maternal characteristics and pregnancy outcomes are shown 
in Table 1. The twin group showed a longer GAD and, there 
were significant differences in the delivery indications and 
the rate of cesarean delivery. The twin group had higher rate 
of elective late preterm births (0% vs. 16.1%, P<0.001) and 
cesarean section compared to the singleton group (57.8% vs. 
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91.1%, P<0.001). Most twin in our twin group (94.6%) were 
dichorionic. Neonatal outcomes are described in Table 2. Birth 
weight was significantly smaller in the twin group (2.40±0.40 
vs. 2.29±0.38, P=0.018) despite a longer gestational age; 
however, there was no significant difference in Apgar score or 
NICU admission rate between 2 groups. Overall, there was no 
difference in composite morbidity between 2 groups in mul-
tiple logistic regression analysis (Table 3).

Discussion

In this study, we reviewed 401 late preterm neonates to 
compare maternal characteristics and neonatal outcomes 
between singleton and twin pregnancies. Our results showed 
that there were differences in GAD, mean birth weight, the 
indication and mode of delivery between the 2 groups. How-
ever, the rate of composite morbidity was similar between the 

Table 1. Maternal characteristics and pregnancy outcome 

Characteristics Singleton (n=289) Twin (n=56) P-value

Maternal characteristics

Age (yr)a) 32.45±4.34 31.70±3.81 0.227

GAD (wk)a) 35.0±0.8 35.3±0.8 0.003

Nulliparity (%) 159 (55.0) 18 (64.3) 0.200

Chorionicity (%)b) -

Monochorionicity - 3 (5.4)

Dichorionicity - 53 (94.6)

Indication of delivery (%) <0.001

Spontaneous (%) 198 (68.5) 35 (62.5)

Indicated (%) 91 (31.5) 12 (21.4)

Elective (%) 0 (0) 9 (16.1)

Delivery mode <0.001

Spontaneous vaginal delivery (%) 112 (38.8) 5 (8.9)

Vacuum delivery (%) 10 (3.5) 0 (0)

Cesarean section (%) 167 (57.8) 51 (91.1)

GAD, gestational age at delivery.
a)Mean±standard deviation; b)Twin only.

Table 2. Neonatal characteristics

Characteristics Singleton (n=289) Twin (n=112) P-value

Neonatal characteristics 

Birth weight (kg) 2.40±0.40 2.29±0.38 0.018

Male (%) 259 (55.0) 54 (48.2) 0.221

Perinatal morbidity 

Apgar score below 4 at 1 min (%) 13 (4.5) 2 (1.8) 0.251

Apgar score below 7 at 5 min (%) 9 (3.1) 1 (0.9) 0.295

Admission to NICU or special care nursery (%) 231 (77.7) 75 (67.0) 0.178

Duration of NICU stay (day)a) 12.0 (2–336) 13.0 (1–46) 0.271

Perinatal death - - -

NICU, neonatal intensive care unit; SCN, special care nursery.
a)Median (minimum–maximum).
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2 groups.
Similar to previous studies, about two-thirds of our study 

group outcomes were related to spontaneous preterm births 
and one third related to indicated or elective preterm births 
[5,18,19]. Importantly, 16.1% of late preterm twins had no 
definitive indication; however, there were no deliveries with-
out indication in the singleton group. Since the beginning of 
this study on deliveries occurring after January 2011, concerns 
regarding late preterm births have emerged, and discretionary 
late preterm birth in singleton pregnancy was absent. More-
over, the rate of discretionary delivery in the twin group was 
lower than that in a previous report (22%, 716/3,252) [18]. 
Compared to twin pregnancies, singleton pregnancy showed 
higher rate of indicated late preterm birth and it would be as-
sociated with shorter GAD in singleton group.

Our twin group showed a significantly higher rate of cesare-
an delivery without differences in maternal age or parity com-
pared to the singleton group. Other previous studies in Korea 
showed a roughly 90% to 98% rate of cesarean delivery in 
late preterm births [20,21]. The mode of delivery in twin preg-
nancy is still controversial [10,19,20]; however, cesarean sec-
tion is preferred in our institution because of safety concerns. 
In neonatal characteristics, mean birth weight was smaller in 
twin groups similar to previous studies [7,17]. The growth of 
twins differed from that of singleton after 33 weeks of gesta-
tion [22] and twin fetuses were expected to be approximately 
121 go lighter than singleton on average [23]. Meanwhile, 
our study group showed a higher rate of NICU admission 
compared to previous studies [12,15]; because neonates who 
require for close observation by a neonatologist admitted to 
the NICU or special care nursery in our institution.

Since, our study group showed difference in GAD, indica-
tion and mode of delivery, we compared the rate of compos-
ite morbidity by using multiple logistic regression analysis con-
trolling for these differences. A previous study did not show a 
difference in the rate of early or late onset neonatal sepsis be-
tween singleton and twin late preterm births [24]. Our results 
also showed that the rate of antibiotic use was also similar 
in 2 groups. It would be ideal to review the rate of neonatal 
sepsis rather than antibiotic use; however, the administration 
of antibiotics usually preceded culture test when neonates 
had clinical symptoms, such as tachypnea or respiratory dif-
ficulty. Peculiarly, the rate of ventilator use was higher than 
that of CPAP within each group. This phenomenon would be 
associated with the fact that cases using a ventilator even very 
shortly were also regarded as the ventilator group.

Although cesarean delivery may be associated with the risk 
of RDS or respiratory support [25], our twin group showed 
a similar rate in these morbidities despite a higher cesarean 
delivery rate. Simchen et al. [17] reported that there was no 
difference in the rate of RDS between singleton and twin late 
preterm infants but O2 administration >1 day was significantly 
higher in singleton pregnancy after controlling for mode of 
delivery, fetal gender and PPROM. And the authors suggested 
that this result would be associated with acceleration of lung 
maturation and higher rate of antenatal corticosteroid admin-
istration in twin group [17]. On the other hand, Ribicic et al. 
[7] reported there were no differences in the rate of TTN and 
RDS despite of higher rate of cesarean delivery in twin group. 
And they also suggested this result would be a higher rate 
of antenatal corticosteroid administration and of higher rate 
female gender in twin group. Our study showed there was 

Table 3. Composite morbidity in late preterm birthsa)

Characteristics Singleton (n=289) Twin (n=112) P-value OR (95% CI)

Antibiotics (%) 103 (35.6) 27 (24.1) 0.361 0.75 (1.00–3.11)

Hypoglycemia (%) 12 (4.2) 9 (8.0) 0.052 2.76 (0.99–7.70)

Hypocalcemia (%) 9 (3.1) 8 (7.1) 0.065 2.88 (0.94–8.85)

Phototherapy (%) 101 (34.9) 29 (25.9) 0.827 0.94 (0.54–1.65)

Respiratory support (%) 37 (12.8) 15 (13.4) 0.393 1.37 (0.66–2.87)

Ventilator 27 (9.3) 11 (9.8)

Nasal CPAP 10 (3.5) 4 (3.6)

RDS (%) 22 (7.6) 5 (4.5) 0.822 0.88 (0.30–2.63)

Composite morbidity (%) 163 (56.4) 58 (51.8) 0.227 1.39 (0.81–2.41)

OR, odds ratio; CI, confidence interval; CPAP, continuous positive airway pressure; RDS, respiratory distress syndrome.
a)Multiple logistic regression analysis was performed controlling for gestational age at delivery, indication of delivery, and mode of delivery.
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no difference in the rate of RDS and respiratory support after 
controlling for mode of delivery that meant twin itself was 
neither a risk factor nor protective factor for RDS. Although 
antenatal corticosteroid is very important factor for respiratory 
outcomes, we could not investigate the rate of antenatal cor-
ticosteroid administration in our study group; because most 
of our study subjects were transferred from other clinics to 
our institution for managements of impending late preterm 
births. In also, oxygen supplementation or surfactant use may 
be more proper variables in studies about lat -preterm infants 
than RDS, endotracheal intubation or CPAP; however, most of 
neonates in who required endotracheal intubation were ad-
ministered surfactant before definitive diagnosis of RDS. And, 
the exact period of O2 supplementation was not difficult to 
review through electronic medical record.

Several metabolic morbidities such as hypoglycemia, hypo-
calcemia, and hyperbilirubinemia are known to be increased 
in late preterm [26]. There was no difference in these mor-
bidities between the singleton and twin groups; however, the 
rate of hypoglycemia and hypocalcemia tended to be lower in 
the twin groups compared to singleton group. We presumed 
this result would be associated with smaller birth weight in 
twin pregnancy. Hypoglycemia could be associated with ges-
tational diabetes mellitus (GDM) and glucose intolerance rate 
are known to be higher in multiple gestation [27]. However, 
there were only 4 cases of GDM in our twin groups; there-
fore, we did not include GDM as variables. Previous studies 
showed the rate of hyperbilirubinemia requiring phototherapy 
was higher in the singleton group and the authors it would be 
related with higher rate of breastfeeding in singleton group 
[7,17]. We considered only neonatal outcomes (not infantile 
outcomes) and we presumed breastfeeding rate was similar in 
the first few weeks of life; therefore, the rate of phototherapy 
was similar between 2 groups in our study.

There are several limitations in our study. We could not eval-
uate important composite morbidities, such as bronchopul-
monary dysplasia , necrotizing enterocolitis or intraventricular 
hemorrhage, and mortality rate due to the limitation of retro-
spective study and small sample size. In addition, most cases 
of twin pregnancy were dichorionic resulting in a poor reflec-
tion of the neonatal outcomes in monochorionic late preterm 
births in this study. However, the objective of the study was to 
compare the neonatal outcomes between singleton and twin 
pregnancies in late preterm birth; therefore, the consideration 
of chorionicity may not be beyond the scope in our study.

In conclusion, our findings suggest that the twin neonates 
are not mature faster compared to singleton neonates in late 
preterm period. Therefore, late preterm delivery in twin as 
well as singleton pregnancies should be considered carefully.
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