
lable at ScienceDirect

Taiwanese Journal of Obstetrics & Gynecology 56 (2017) 273e275
Contents lists avai
Taiwanese Journal of Obstetrics & Gynecology

journal homepage: www.t jog-onl ine.com
Original Article
Carbetocin versus oxytocin for prevention of postpartum hemorrhage
in infertile women with twin pregnancy undergoing elective cesarean
delivery

Kok-Min Seow a, b, Kuo-Hu Chen c, d, Peng-Hui Wang b, e, Yu-Hung Lin a, f, g,
Jiann-Loung Hwang a, g, h, *

a Department of Obstetrics and Gynecology, Shin Kong Wu Ho-Su Memorial Hospital, Taipei, Taiwan
b Department of Obstetrics and Gynecology, National Yang-Ming University, Taipei, Taiwan
c Department of Obstetrics and Gynecology, Taipei Tzu-Chi Hospital, The Buddhist Tzu-Chi Medical Foundation, Taipei, Taiwan
d School of Medicine, Buddhist Tzu-Chi University, Hualien, Taiwan
e Department of Obstetrics and Gynecology, Taipei Veterans General Hospital, Taipei, Taiwan
f Fu-Jen Catholic University, New Taipei City, Taiwan
g Department of Obstetrics and Gynecology, Taipei Medical University, Taipei, Taiwan
h Taipei IVF, Taipei, Taiwan
a r t i c l e i n f o

Article history:
Accepted 22 August 2016

Keywords:
Twin pregnancy
Uterine atony
Carbetocin
Oxytocin
* Corresponding author. Taipei IVF, No. 100, 11th F
Road, Zhongshan District, Taipei City 104, Taiwan. Fax

E-mail addresses: hwangskh@kimo.com,
(J.-L. Hwang).

http://dx.doi.org/10.1016/j.tjog.2017.04.001
1028-4559/© 2017 Taiwan Association of Obstetrics &
creativecommons.org/licenses/by-nc-nd/4.0/).
a b s t r a c t

Objective: To compare the efficacy and safety of carbetocin with those of oxytocin infusion in women
with twin pregnancy undergoing elective cesarean delivery.
Material and methods: The present observational study conducted from January to December 2014 at a
single center in Taiwan enrolled 64 women with twin pregnancy induced using in vitro fertilization
eembryo transfer. The women were divided into a carbetocin group who received a single injection of
100 mg carbetocin (n ¼ 25) and a control group who received a continuous intravenous infusion of 10 IU
oxytocin in 500 mL 0.9% NaCl solution (125 mL/h) for 24 h (n ¼ 39). Operative outcomes were compared
between the groups.
Results: The mean estimated blood loss during surgery was lower in the carbetocin group compared with
the control group (871 ± 305 and 922.8 ± 430 mL, respectively), but the difference was not significant
(P ¼ 0.06). There was also no significant difference in the drop in hemoglobin level between two groups.
The mean operative time was significantly shorter in the carbetocin group compared with the control
group (P ¼ 0.001).
Conclusion: Carbetocin is as effective as oxytocin in preventing primary postpartum hemorrhage in
infertile women with twin pregnancy undergoing elective cesarean delivery.
© 2017 Taiwan Association of Obstetrics & Gynecology. Publishing services by Elsevier B.V. This is an

open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

Uterine atony is the major cause of postpartum hemorrhage
(PPH), accounting for up to 80% of PPH cases [1]. PPH is the leading
cause of maternal morbidity and mortality worldwide, resulting in
up to 28% of maternal deaths [2]. Therefore, inducing a rapid and
effective uterine contraction following delivery is an important
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issue. Risk factors of uterine atony include obesity, White or His-
panic race/ethnicity, polyhydramnios, preeclampsia, anemia, and
chorioamnionitis as well as twin pregnancy [1]. With the increas-
ingly common use of ovulation induction and assisted reproduction
techniques, the incidence of multiple gestation pregnancies has
progressively increased [3]. Suzuki et al. [4] reported that elective
cesarean delivery of twin pregnancy at a gestational age of
37 weeks or greater may increase the risk of blood transfusion.

Several uterotonic agents are used to prevent PPH because of
uterine atony, including oxytocin [5,6], ergot alkaloid [7,8], and
prostaglandin [9e11]. Oxytocin is the most commonly used
uterotonic agent for the prevention of PPH [6]. The advantage of
oxytocin over other uteronic agents is its lower cost and rapid onset
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Table 1
Characteristics and clinical features of the control and study groups.

Control group Study group P

Age 33.7 ± 3 34.5 ± 4.2 0.45
Duration of infertility

(years)
3.4 ± 2.1 3.5 ± 2.3 0.90

BW (kg) 69.8 ± 11.1 71.6 ± 10.1 0.52
Height 160.5 ± 5.1 160.4 ± 5.0 0.94
Parity 0.23 ± 0.5 0.16 ± 0.4 0.57
Gestational age of

delivery (weeks)
35.2 ± 2.6 35.2 ± 2.7 0.92

Values are mean ± SD, unless otherwise stated.
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of action. However, the disadvantage is its short duration of
action [5].

Carbetocin (Duratocin), a long-acting synthetic analog of
oxytocin with agonist action, was found more effective in reducing
the incidence of PPH because of its ability to induce strong uterine
contractions. Its half-life is 40 min, and uterine contractions occur
in less than 2 min after intramuscular or intravenous (IV) admin-
istration [12]. A single bolus of 100 mg carbetocin has been shown to
be as effective as a continuous 16-h infusion of oxytocin in reducing
the intraoperative blood loss in women undergoing elective ce-
sarean delivery [13]. Carbetocin also resulted in a significantly
lower incidence of additional oxytocin intervention in the carbe-
tocin group compared with the oxytocin group in women under-
going elective cesarean delivery [14]. However, another study
demonstrated a different result that carbetocin have similar re-
quirements for additional uterotonics at non-elective cesarean
section [15,16]. A recent study by El Behery et al. [17] also
demonstrated that a single 100-mg IV bolus of carbetocin is more
effective than IV oxytocin infusion for maintaining adequate uter-
ine tone and preventing postpartum bleeding in obese nulliparous
women undergoing emergency cesarean delivery. These data sug-
gest that a single bolus of carbetocin may be a good alternative to
the IV oxytocin infusion commonly used to prevent PPH after ce-
sarean delivery [18]. However, there are currently no data to eval-
uate the efficacy of carbetocin in twin pregnancy, a risk factor of
uterine atony, for preventing PPH.

The aim of this pilot study was to compare the efficacy and
safety of carbetocin with those of IV oxytocin infusion in women
with twin pregnancy undergoing elective cesarean delivery.

Materials and methods

This was an observational study conducted from January to
December 2014 in the delivery suite of a tertiary hospital in Taipei,
Taiwan. Women with twin pregnancy induced using in vitro
fertilization-embryo transfer (IVF-ET) were eligible for the study. All
womenwere undergoing cesarean delivery. This studywas reviewed
and approved by our institution's Institutional Review Board.

The exclusion criteria included twin pregnancy not induced by
IVF-ET, gestational hypertension, preeclampsia, and cardiac or renal
disease. Sixty-four women were enrolled in this study and divided
into 2 groups. The women in group 1 (n ¼ 25) received a bolus IV
injection of 100 mg carbetocin as soon as the baby was delivered but
before the placenta was delivered. The women in group 2 (control
group; n¼ 39) received a continuous IV infusion of 10 IU oxytocin in
500 mL 0.9% NaCl solution (125 mL/h) as soon as the baby was
delivered and for 24 h afterward to prevent PPH. All procedureswere
performed by the first author, with assistance from a senior resident.

The primary outcome variable of this study was the drop in
hemoglobin level documented by comparing the maternal hemo-
globin concentration on admission before cesarean delivery with
that measured 24 h after delivery. Other secondary outcome vari-
ables assessed included estimated blood loss during surgery, and
lochia within 2 h after delivery, the duration of the operation, the
incidence of primary PPH (defined as blood loss more than
1000 mL), and blood transfusion. The blood loss was estimated
after excluded amniotic fluid volume in each case. Maternal pulse
rate and fetal body weight were also recorded. The need for addi-
tional uterotonic agents (oxytocin, methylergometrine, misopros-
tol) was measured.

Statistical analysis

For a power analysis of 90%, the study needed of 25 patients in
each group.
Data were expressed as means ± SD, as appropriated. Normality
of continuous variables was assessed with the Kolmogor-
oveSmirnov test. An unpaired t-test was used for the statistical
analysis of continuous variables with normal distributions.
Between-group differences of non-continuous variables were
assessed with the chi-squared method and Yate's correction, if
needed. P-values < 0.05 were considered to be significant. Analysis
was performed using the PASWStatistics 18 (SPSS, Chicago, IL, USA).

Results

The mean ages of the carbetocin and control group were
34.5 ± 4.2 and 33.7 ± 3 years, respectively (P > 0.05). There were no
significant differences in the duration of infertility and gestational
age of delivery between the groups (Table 1).

The maternal clinical variables of the study and control groups
are shown in Table 2. The mean amount of estimated blood loss
during surgery was lower in the carbetocin group compared with
the control group (871 ± 305 and 922.8 ± 430 mL, respectively), but
the difference was not significant (P ¼ 0.06). Thirty-six (92.3%) and
22 (88%) women in the control and study group, respectively to have
a blood loss more than 500 cc in this study. However, only 59% (23/
39) in control group and 48% (12/25) in the study have a blood loss of
equal to or more than 1000 cc. In addition, lochia 2 h after delivery
and the mean drop in the hemoglobin level 24 h after delivery was
also not statistically different between the groups (P ¼ 0.06).

The mean operative time was significantly shorter in the car-
betocin group compared with the control group (P ¼ 0.001), and
the carbetocin group had a significantly higher mean heart rate
compared with the control group (P ¼ 0.002). The control group
had a higher incidence of blood transfusion (10.3%) compared with
the carbetocin group (0%), but the difference was not significant.
The incidence of needed additional uterotonic agents was not
significantly difference between two groups.

Discussion

In the present study, we found that using carbetocin as a routine
uterotonic drug is as effective as oxytocin in infertile women with
twin pregnancy following cesarean delivery. This study suggests
that carbetocin could be an alternative to oxytocin for womenwith
twins pregnancy undergoing cesarean delivery.

In this study, we found that the incidence of primary PPH is high
if PPH is defined as blood loss more than 500 cc (92.3% vs. 88% in
group 1 and 2, respectively). However, if PPH is defined as blood
loss�1000 cc, the incidence of PPH is 59% and 48% in group 1 and 2,
respectively. The incidence of PPH is still high even though PPH is
defined as blood loss of more than 1000 cc. Therefore, a more
accurate criterion for defining of PPH should be performed in the
future.

The lower blood loss we observed in the carbetocin group may
have been due to the strong uterine contraction induced by the



Table 2
Maternal outcome of the control and study groups.

Control group Study group P

Fetal body weight 1 (gm) 2157 ± 484 2190 ± 477 0.79
Fetal body weight 2 (gm) 2272 ± 486 2284 ± 490 0.93
Operative time (min) 49.9 ± 13.8 40.8 ± 7.1 0.001
Blood loss (cc) during operation 922.8 ± 430 871 ± 305 0.06
Lochia (cc) 2 h after operation 150 ± 50 125 ± 25 0.12
Hemoglobin (Hb) before

operation (gm/dl)
11.7 ± 1.7 11.5 ± 1.5 0.61

Hb 24 h after operation 10.0 ± 1.7 9.9 ± 1.5 0.71
Drops of Hb 1.7 ± 1.5 1.6 ± 1.4 0.89
Incidence of blood transfusion 10.3% (4/39) 0% 0.098
Heart rate (beats/min) 75 ± 25 112 ± 35 0.002
Need for additional

uterotonic agents
23.1% (9/39) 8% (2/25) 0.12

Values are mean ± SD, unless otherwise stated.
Bold values indicate P < 0.05 considered significant, unpaired t-test, carbetocin
versus control.
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carbetocin injection, which may mean that the blood loss
decreased during the operation, even though there was no statis-
tically significant (P ¼ 0.06). However, the difficulty of estimating
blood loss during surgery because the blood is mixed with amniotic
fluid, making the blood loss cannot be accurately measured. In
addition, there was no difference in the drop of haemoglobin
concentration within the first 24 h between the two groups. This
result is similar to other studies that carbetocin is associated with
less blood loss compared to syntometrine in the prevention of PPH
[17,19]. However, several more recent studies demonstrated there
was no difference in the amount of estimated blood loss between
carbetocin and oxytocin [15,16,20]. A larger study should be per-
formed in the future.

The statistically shorter operating time in the carbetocin group
was an interesting finding that may also be explained by the strong
contraction induced by carbetocin, meaning that less massage of
the uterus is needed during the operation, thus allowing the sur-
geon to concentrate more on the surgery itself and therefore save
operating time. Although surgical skill of the surgeon can also affect
operation time, all procedures in this study were performed by the
same surgeon. This finding has never being reported in the
literature.

Twin pregnancy is one of the most important risk factors of PPH
because of overextension of the uterus [1]. Therefore, the high
incidence of blood transfusion noted in twin pregnancy may be
owing to PPH. In the present study, the oxytocin group showed a
trend of a higher incidence of blood transfusion and need for
additional uterotonic agents compared with the carbetocin group.
However, because of the small sample size, the difference was not
statistically significant. A larger sample is needed in the future to
investigate these issues.

There were no major side effects or complications in either
group in the present study. Abdominal pain, dizziness and nausea
are the most common side effects of carbetocin owing to the severe
contraction of the uterus [21,22]. Although the women in the car-
betocin group had a higher incidence of tachycardia comparedwith
the oxytocin group, the tachycardia subsided within 60 min of the
injection without any treatment [22]. Nevertheless, it may
confound monitoring of women with bleeding and miss diagnosis
of PPH because of hemodynamic unstable due to increase of heart
rate.

In conclusion, carbetocin is as effective and as safe as oxytocin
for preventing primary PPH in infertile women with twin preg-
nancy undergoing elective cesarean delivery. Women treated with
carbetocin also may be less likely to need a blood transfusion.
Therefore, carbetocin should be considered as a good alternative to
oxytocin for managing delivery of the placenta for prevention of
postpartum hemorrhage in twin pregnancy receiving elective ce-
sarean section.
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