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ORIGINAL ARTICLE

Carbetocin versus oxytocin for prevention of postpartum hemorrhage in
obese nulliparous women undergoing emergency cesarean delivery

Manal M. El Behery1, Gamal Abbas El Sayed1, Azza A. Abd El Hameed1, Badeea S. Soliman1, Walid A. Abdelsalam1,
and Abeer Bahaa2

1Obstetrics and Gynecology Department, Faculty of Medicine, Zagazig University, Zagazig, Egypt and 2Obstetrics and Gynecology Department,

Faculty of Medicine, Suez Canal University, Ismailia, Egypt

Abstract

Objective: To assess and compare the effectiveness and safety of single IV polus dose of
carbetocin, versus IV oxytocin infusion in the prevention of PPH in obese nulliparous women
undergoing emergency Cesarean Delivery.
Methods: A double-blinded randomized-controlled trial was conducted on 180 pregnant
women with BMI430. Women were randomized to receive either oxytocin or carbetocin during
C.S. The primary outcome measure was major primary PPH41000 ml within 24 h of delivery as
per the definition of PPH by the World Health Organization Secondary outcome measures were
hemoglobin and hematocrit changes pre- and post-delivery, use of further ecobolics, uterine
tone 2 and 12-h postpartum and adverse effects.
Results: A significant difference in the amount of estimated blood loss or the incidence of
primary postpartum haemorrhage (41000 ml) in both groups. Haemoglobin levels before and
24-h postpartum was similar. None from the carbetocin group versus 71.5% in oxytocin group
needed additional utrotonics (p50.01). The uterine contractility was better in the carbetocin
group at 2, and 12-h postpartum (p50.05).
Conclusions: A single 100-mg IV carbetocin is more effective than IV oxytocin infusion for
maintaining adequate uterine tone and preventing postpartum bleeding in obese nulliparous
women undergoing emergency cesarean delivery, both has similar safety profile and minor
hemodynamic effect.
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Introduction

Postpartum haemorrhage ranks as the first cause of maternal

mortality in developing countries and it is the cause of 25% of

maternal deaths worldwide [1,2]. It is a common maternal

morbidity in high-resource countries and is trending upward

[3]. Prevention of postpartum haemorrhage is, therefore, of

great importance for improved maternal health care. Studies

investigating effect of increased BMI on birth outcomes in a

general obstetric population revealed an association between

obesity and PPH [4,5]. In a large population-based cohort

study in Sewed [6], data showed that the risk of postpartum

hemorrhage attributable to atonic uterus markedly increased

with increasing maternal BMI. The overall increased risk of

postpartum hemorrhage among obese women was 8–13%,

depending on obesity class.

The risk of postpartum haemorrhage is much higher for

women undergoing Cesarean section [7], particularly in

developing countries, where the majority of operations are

carried out as an emergency procedure [8]. Maternal obesity

is associated with an elevated risk of intrapartum cesarean

section, mainly due to reduced uterine contractility culminat-

ing in failure to progress in labor [9–11].

Up to date, which uterotonic agent suitable for prophylac-

tic use is being debated and literature lacks of clear endpoints

on this item. The most routinely and widely used uterotonic

agent for preventing postpartum haemorrhage is oxytocin, but

it only has a half-life of 4–10 min [12,13]. So, it must be

administered as a continuous intravenous infusion to achieve

sustained uterotonic activity, which is inconvenient and

makes dosing errors a possibility. Another agent is syntome-

trine (a combination of oxytocin and ergometrine). When

compared with oxytocin alone, syntometrine had a statistic-

ally significant reduction in the risk of PPH [14]. However,

adverse effects of nausea, vomiting and hypertension are

higher in women receiving syntometrine because of the

ergometrine component.

Carbetocin is a long-acting synthetic octapeptide analogue

of oxytocin with agonist properties. Like oxytocin, carbetocin

binds to oxytocin receptors present on the smooth muscula-

ture of the uterus, resulting in rhythmic contractions of the

uterus, increased frequency of existing contractions and
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increased uterine tone. Several studies have shown the

efficacy and safety of carbetocin in various clinical scenarios.

A single intravenous dose of 100 lg of carbetocin has been

shown to be as effective as a single dose of oxytocin in

preventing intra-operative blood loss after Cesarean section

[15] Another study reached a similar conclusion when a

single-dose carbetocin was found to have similar efficacy to a

2-h infusion of oxytocin in controlling intraoperative blood

loss after placental removal [16]. No studies till now assessed

the effectiveness of carbitocin in women undergoing emer-

gency C.S.

We conducted this double-blinded randomized study to

assess and compare the effectiveness and safety profile of

single IV polus dose of carbetocin, versus continuous IV

oxytocin infusion in the prevention of PPH in obese

nulliparous women undergoing emergency cesarean Delivery.

Patients and method

This double-blinded randomized-controlled clinical study was

conducted in Zagazig University maternity hospital, and Suez

Canal University Hospital from 1 January 2013 to 31 June

2014.

About 180 women were included in this study. All were

obese with BMI430. Maternal body mass index (BMI) (kg/

m2) calculated using maternal height and weight measured to

the nearest centimeter and kilogram, respectively, at time of

admission to labor word. The participants were enrolled in the

study after fulfilling the inclusion and the exclusion criteria; a

written informed consent was taken from eligible women on

admission. The study protocol was approved by IRP of

Zagazig University hospitals.

Inclusion criteria were nulliparous with a singleton preg-

nancy, Gestational age 37 weeks ± 0 day or greater (gesta-

tional age was recorded according to the last menstrual period

and was confirmed by ultrasound). In case of discrepancy, an

ultrasound early in pregnancy 5–14 weeks or before 20 weeks

gestation was taken as the actual gestational age.

Exclusion criteria were multigravida, malpresentation.

This allowed reduction of confounding factors to a minimum.

Women who delivered vaginally or by elective C.S. were

excluded as well, thus only women who undergone emergency

Cesarean section was included in the final analysis.

Emergency cesarean was defined as delivery because of an

emergency situation in the active phase of labour (e.g. failure

to progress, obstructed labour and fetal distress) when the

cesarean section was performed having not been previously

considered necessary.

Patients were then randomized to receive either two

ampoules 20 IU oxytocin (Syntocinon; Alliance,

Chippenham, UK) in 1000 ringer lactate as IV drip or

100 lg carbetocin diluted in 10 ml of Ringer’s lactate solution

(Pabal; Ferring, Langley, UK). The study medication

(carbetocin or oxytocin) was administered by the anesthetist

only after delivery of the infant has been completed preferably

before placental removal.

The randomization protocol required a designated member

of the staff to open a sealed, opaque envelope containing a

computer generated code randomizing the Patient into one of

the two groups. This code was used to identify the patient;

neither the patient nor the investigators knew which drug was

used. The codes were broken only after the study was finished

and all the information were tabulated and analyzed, thus

avoiding detection bias.

As two drugs are administered differently, a double

dummy system for administration was used. The randomiza-

tion assigned the patient to one of the two following

protocols.

Protocol A (carbetocin + placebo)

Carbetocin 100 lg + Ringer’s lactate solution 10 ml injected

directly into the vein over 2 min. Ringer’s lactate solution 4 ml

in 1000 ml of Ringer’s lactate solution, administered intra-

venously at a rate of 125 ml/h.

Protocol B (oxytocin + placebo)

Ringer’s lactate solution 11 ml injected directly into the vein

over 2 min. Oxytocin 20 U diluted in 1000 ml of Ringer’s

lactate solution, administered intravenously at a rate of

125 ml/h.

The primary outcome measure was major primary

postpartum hemorrhage defined as blood loss �1000 ml

within 24 h of delivery as per the definition of PPH by the

World Health Organization [17]. This clinically relevant

amount was selected as a lesser blood loss of between 500 and

1000 ml is not uncommon and is not associated with adverse

outcomes in the majority of healthy women [18]. Blood loss

was estimated by the surgeon in the usual way (visual

estimation, number of used swabs and amount of aspirated

blood [15]).

Secondary outcomes were hemodynamic effects of carbe-

tocin and oxytocin, in terms of impact on the blood pressure

(BP) suddenly after the injection, incidence and amount of

blood transfusion, hemoglobin and hematocrit changes by

comparing the haemoglobin concentration on admission with

the measure at 2 and 24 h after delivery, the use of further

ecobolics, uterine tone and adverse effects 24 h postpartum.

Uterine tone was evaluated by palpation and describing the

resistancy as soft or well contracted Administration of

additional oxytocics will be the decision of the investigator

if blood loss exceeds 500 cm3 with or without hypotension,

poor uterine tonicity or tachycardia.

Statistical analysis

For a power analysis of 90%, the study needed of 90 patients

in each group. Data were processed using SPSS version 15

(SPSS Inc., Chicago, IL). Quantitative data were expressed as

means ± SD, while qualitative data were expressed as num-

bers and percentages (%). Student’s t test and ANOVA test

were used to test significance of difference for quantitative

variables and chi-squared was used to test significance of

difference for qualitative variables. A probability value of

p value50.05 was considered statistically significant.

Results

A total of 280 obese nulliparous women with singleton

pregnancy were initially recruited for inclusion in this study.

One hundred cases were excluded (4 had congenital fetal
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anomalies, 7 cases had placenta previa, 5 cases were diabetic,

8 had hypertension, 9 had preeclampsia, 3 cases were cardiac,

28 cases needs general anaesthesia, 17 cases delivered

vaginally and 19 cases delivered by elective cesarean section).

Thus, 180 women formed the final study group and were

included in the final analysis.

Table 1 shows no statistically significant difference

between the two groups regarding age, gestational age,

BMI, initial hemodynamic or laboratory parameters.

Table 2 shows the primary outcome a significant difference

in the amount of estimated blood loss and in the incidence of

primary postpartum haemorrhage (41000 ml) in both groups

(p50.05). Regarding the secondary outcome, in both study

groups haemoglobin levels before and after 24 h from delivery

was similar, confirming no significant difference in the level

of blood loss none from the carbetocin group versus 85% from

the control group, needed additional oxytocics (oxytocin,

methylergometrine, rectal suppositories of misoprostol).

Therefore, significantly more women required additional

uterotonic agents in the oxytocin group (p50.01). There

was a significant difference in the uterine tone. The uterine

contractility was better in the carbetocin group at 2, and 12 h

after cesarean section, and the difference was statistically

significant (p50.05).

Table 3 shows that nausea, vomiting and sweating were

reported more in oxytocin group patients with statistically

significant difference, while low-grade fever was higher in

carbetocin group patients.

Discussion

An increasing body of evidence suggested that obesity

predisposed women to complicated pregnancy and increased

obstetric interventions. To the best of our knowledge, this is

the first study of its kind comparing efficacy and safety

carbetocin with oxytocin in emergency cesarean sections

with two identifiable risk factors for primary postpartum

hemorrhage namely obesity and null parity. We specifically

choose this group of women as both nulliparity and obesity

separately or in combination increase the women risk of

having PPH [19]. It is also well established that obese

women have a higher rates of cesarean section, especially

emergency intrapartum cesarean section [20]. In one study

[21], this mode of delivery has been confirmed to be

associated with the highest rates of PPH among the whole

study population, and the investigator found that women

who had a cesarean section had a 70% increase in risk for

PPH. Challenging surgery in obese patients is associated

with prolonged operative time, and consequently with

increased blood loss [22].

Another independent risk factor is null parity, because

nulliparous women comprise a large sub-group of the

birthing population nowadays they were shown to have an

elevated rates of PPH compared multiparous [6–8]. In a

study from the Medical Birth Registry of Norway, the risk

for severe postpartum hemorrhage, which was defined as a

visually estimated blood loss of 1500 ml within 24 h after

Table 1. Baseline characteristics of carbetocin and oxytocin groups.

Study group
(carbetocin) (n¼ 90)

Control group
(oxytocin) (n¼ 90) p value*

Age (years) mean ± SD
�30 49 (47.5%) 45 (62.5%)
430 41 (52.5%) 45 (37.5%) 0.11

GA (weeks) mean ± SD 38.15 ± 1.2 38.18 ± 0.8 0.91
BMI 32.6 ± 1.3 32.3 ± 1.6 0.86
Initial hemoglobin, mg/dl 11.94 (1.31) 12.13 (1.36) 0.53
Arterial pressure (upon admittance)

Systolic pressure 131.73 (20.88) 130.10 (18.90) 0.94
Diastolic pressure 86.53 (9.24) 83.69 (10.59) 0.30

Coagulation profile difference (patient–control subject)
Prothrombin time 2.09 (1.44) 66 (0.77) 0.33
Activated partial thromboplastin time 4.13 (2.71) 3.12 (2.55) 30.32

GA, gestational age.
*p50.05 statistically significant.

Table 2. Primary and secondary outcomes measures.

Carbetocin (n¼ 90) Oxytocin (N¼ 90) p value

Major primary postpartum hemorrhage 2 (2.22) 12 (13.33) 0.03*
Postpartum hemoglobin level, g/dl, mean (SD) 11.14 ± 1.76 10.8 ± 1.68 0.09
Uterine tone

Soft 2 (2.22) 15 (15.55) 0.03*
Firm 22 (97.78) 75 (86.45)

Need for additional uterotonics, n (%) 2 (2.22) 64 (71.11) 0.002**
Estimated blood loss 689 ± 580 1027 ± 659 0.002**
Need for blood transfusions, n (%) 0 (0) 14 (15.55) 0.04*
Hemoglobin difference (admission–postpartum), mean (SD), n (%) 1.74 (0.87) 0.94 (0.67) 0.03*
Adverse effect, n (%) 2 (2.22) 4 (4.44) 0.08

N¼ number.
*p50.5; **p50.005.
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delivery or the need for a blood transfusion after delivery,

was increased among primiparous women with spontaneous

onset of labor and operative vaginal delivery (OR 1.40, 95%

CI 1.16–1.67) and primiparous women with spontaneous

onset of labor and emergency cesarean delivery (OR 2.69,

95% CI 2.26–3.19) [5].

In the present study, a statistically significant difference

between both groups regarding amount of major primary

postpartum hemorrhage. No women in carbetocin group

required blood transfusion, while 14 (15.5%) in oxytocin

group required blood transfusion and this difference was

statistically significant (p50.05).

Additionally, the present study has shown that post-

partum hemoglobin and hematocrit were significantly

decreased 24-h postpartum in oxytocin group compared

to pre-operative values, denoting more blood loss among

oxytocin group.

In our study, none of the patient in carbetocin group

required additional uterotonics while as high as 71.5% of

women in oxytocin need additional oxytocin to insure

adequate uterine contraction for long period. We do reach

the same conclusions as many other who described a lower

additional uterotonic need for treatment of uterine atony in

women who took carbetocin soon after delivery [15].

Comparison of adverse events with carbetocin and oxyto-

cin revealed that nausea, vomiting were significantly more

common among oxytocin group with incidence rates ranged

from 42.5% up to 67.5%. However, fever was reported among

20% of women in carbetocin group versus none in oxytocin

group. All the reported side effects were tolerable and both

drugs were shown to be safe.

We plan to conduct a larger study to verify our findings

and to gather additional information. Our preliminary result

showed that a single IV carbetocin of 100 mg was show to be

more effective than a continuous IV infusion of oxytocin in

maintaining adequate uterine tone and in preventing post-

partum bleeding in obese nulliparous women undergoing

emergency Cesarean delivery, both has a similar safety

profile.
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