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Objective To compare the effectiveness of carbetocin and oxytocin
when they are administered after caesarean section for prevention
of postpartum haemorrhage (PPH).

Study design Double-blind randomised single centre study
(1:1 ratio).

Setting Teaching hospital in Bristol, UK with 6000 deliveries per
annum.

Population Women at term undergoing elective or emergency
caesarean section under regional anaesthesia, excluding women
with placenta praevia, multiple gestation and placental abruption.

Methods Women were randomised to receive either carbetocin
100 lg or oxytocin 5 IU intravenously after the delivery of the
baby. Perioperative care was otherwise normal and use of
additional oxytocics was at the discretion of the operating
obstetrician. Analysis was by intention to treat.

Primary outcome measure The proportion of women in each arm
of the trial that needed additional pharmacological oxytocic
interventions.

Results Significantly more women needed additional oxytocics in
the oxytocin group (45.5% versus 33.5%, Relative risk 0.74, 95%
CI 0.57–0.95). The majority of women had oxytocin infusions.
There were no significant differences in the secondary outcomes,
including major PPH, blood transfusions and fall in
haemoglobin.

Conclusions Carbetocin is associated with a reduced use of
additional oxytocics. It is unclear whether this may reduce rates of
PPH and blood transfusions.

Keywords Caesarean section, carbetocin, oxytocin, postpartum
haemorrhage.
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Introduction

Postpartum haemorrhage (PPH) accounts for nearly one-
quarter of all maternal deaths worldwide1 and was the sec-
ond most frequent cause of maternal death in the UK for
the 2000–2002 triennium.2 Caesarean section is a recogni-
sed risk factor for PPH3 and the worldwide caesarean deliv-
ery rate is increasing.4

The administration of oxytocics after the delivery of the
neonate reduces the likelihood of PPH5 and 5 IU oxytocin
by slow intravenous injection is currently recommended in
the UK for all caesarean sections.6 However, the use of
additional oxytocic medication is common,7 to arrest

bleeding, or prophylactically if there are risk factors for
PPH. An audit in our hospital revealed that an additional
4-hour oxytocin infusion was used in more than 20% of
caesarean sections.
Carbetocin is a synthetic analogue of human oxytocin

with structural modifications that increase its half life
thereby prolonging its pharmacological effects.8 Two dou-
ble-blind randomised trials compared 100 lg carbetocin
(the licensed dose) with different combinations of oxytocin,
bolus and infusion, following caesarean section. The first
trial9 found that significantly more women needed
additional oxytocic interventions in the oxytocin group.
The second trial10 found no significant differences in the
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intraoperative blood loss. However, neither study compared
carbetocin directly with the currently recommended (and
licensed) dose of oxytocin (5 IU) so we performed this
comparison in a double-blind randomised trial.

Methods

Setting
The study took place in Southmead Hospital which is a
teaching hospital in Bristol, UK. There are approximately
6000 deliveries per annum.

Study design
Double-blind randomised single centre study (1:1 ratio).

Primary outcome
The proportion of women in each arm of the trial that
needed additional pharmacological oxytocic interventions.

Secondary outcomes
Estimated blood loss, difference in preoperative and post-
operative haemoglobin, vital signs during and after the
operation, uterine tone, incidence of blood transfusion and
adverse effects.

Inclusion criteria
Women with a singleton pregnancy undergoing elective or
emergency caesarean section after 37 weeks of gestation.

Exclusion criteria
Women with multiple gestation, placenta praevia and pla-
cental abruption were excluded because there is a higher
risk of haemorrhage with these conditions and it was
therefore felt to be inappropriate to recruit these women.
Women undergoing caesarean section with general anaes-
thesia were also excluded, because carbetocin is licensed
for use with regional anaesthesia only. Furthermore, we
excluded women undergoing caesarean section at less
than 37 weeks of gestation (likely to be emergency caesar-
ean sections; a different smaller group from term preg-
nancies) and women having emergency caesarean section
for fetal or maternal distress where, due to time con-
straints, it was not possible and/or appropriate to recruit
or randomise.

Sample size estimation
A previous audit (2004) in our hospital (Southmead Hospi-
tal, North Bristol NHS Trust) showed that additional oxytoc-
ics were used after 21% of all caesarean sections. We
hypothesised that carbetocin could halve this figure to 10%,
which would be a clinically significant finding (in the Cana-
dian multicentre study9 carbetocin reduced the use of addi-
tional oxytocics from 10.1 to 4.7%). Power calculation was

performed with SigmaStat version 2.03 (SPSS Inc, Chicago,
IL, USA). We calculated that we needed a sample size of
338 women (169 in each arm) to detect this difference (21%
versus 10%, power 80%, a = 0.05). We decided to recruit
190 women in each arm (total = 380) to allow for partici-
pant withdrawal, mistakes in randomisation etc.

Recruitment and consent
Women undergoing elective caesarean sections were
approached and recruited in the antenatal clinic. In addi-
tion, we recruited women undergoing induction of labour
and women in early labour with risk factors for caesarean
section (e.g. previous caesarean section, macrosomia etc.).
Women in early labour were invited to participate, only if
there was adequate time to consider their participation (at
least 4 hours) and they were not too distressed from labour
(e.g. epidural analgesia). Signed, informed consent was
obtained from all women at the point of recruitment to
the study.

Randomisation
The randomisation sequence (1:1 ratio—blocks of ten, no
stratification) was generated by computer. Women rando-
mised in the study would receive either 5 IU oxytocin
(Syntocinon!; Alliance, Chippenham, UK) or 100 lg car-
betocin (Pabal!; Ferring, Langley, UK). The preparation of
the ‘blinded’ ampoules was undertaken by DHP Ltd.
(Powys, UK) which provided 380 sequentially numbered
and labelled boxes each containing a 1-ml ampoule of the
study drug (either oxytocin or carbetocin according to the
randomisation order) with an ampoule snapper already
placed on top of the ampoule, to reduce the likelihood of
an ampoule breaking. All boxes and ampoules were identi-
cally labelled, with the study number (1–380) being the
only differentiating feature between different drug packs.
The random allocation sequence was not known to the
investigators until the study had finished and the analysis
was started. Recruited women were randomised into the
study immediately before transfer to theatre, when the next
consecutively numbered box was taken to theatre for
administration of the study medication after the birth of
the neonate.

Study drug administration
The study medication (carbetocin or oxytocin) was diluted
in 10 ml normal saline and administered slowly (over 30–
60 seconds) intravenously by the anaesthetist after the
birth of the baby. The slow administration has been
shown to reduce the potentially harmful haemodynamic
effects of oxytocin11,12 (and presumably carbetocin). Peri-
operative and postoperative care was otherwise normal.
Administration of additional oxytocics was at the discretion
of the operating surgeon. There was no departmental guide-
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line at the time of the study describing risk factors when
additional prophylactic oxytocics should be given.

Data collection
Demographic, pregnancy and postnatal data were recorded
by the researchers on the study proformas. Data relating to
the operation [indication, estimated blood loss, additional
oxytocic(s) used, uterine tone on a scale 1–10 and adverse
effects] were recorded on proformas filled in by the operat-
ing obstetrician. Blood loss was estimated by the surgeon
in the usual way (visual estimation, number of used swabs
and amount of aspirated blood). Blood pressure and pulse
readings were recorded on the anaesthetic and recovery
charts. Women were followed up to discharge from the
hospital.

Statistical analysis
The data were analysed by intention to treat. Simple group
comparisons were made using chi-square tests (with conti-
nuity corrections in the case of 2 · 2 tables) and Student’s
t tests for categorical and continuous variables respectively.
Mann–Whitney U tests were used for variables that were
not normally distributed. Mean profiles of blood pressure
and pulse rates up to 40 minutes after the administration
of the study drug were compared with repeated measures
Analyses of Variance, using the ‘proc MIXED’ facility
implemented in the sas software package (SAS version 9.1;
SAS Inst. Inc., Cary, NC, USA, 2002/3). A 5% level of sig-
nificance was used throughout.

Ethics
Ethical approval was granted by the Newcastle 1 Research
Ethics Committee (reference: 05/Q0905/137). The study
was registered with the European Clinical trials database
(EudraCT number: 2005-002812-94). We followed the
CONSORT statement for the reporting of the study.13

Results

Recruitment and randomisation took place between
November 2006 and July 2007. The randomisation flow-
chart is demonstrated in Figure 1. Approximately 40% of
invited women were eventually randomised in the study;
26% of the invited women declined participation and 34%
did not have a caesarean section, although they had entered
the study and would have been randomised, if they had
needed abdominal delivery. There were three randomisa-
tion errors in total and in all of these the next consecutive
pack was opened. A total of 377 women were randomised
in the study and analysed. Baseline demographic data for
the two study groups were broadly similar and are pre-
sented in Table 1. Approximately 40% of the participants
had emergency caesarean sections and more than half of
them were multiparous. Furthermore, almost one-third of
women had previous PPH or other PPH risk factors and
the proportions were similar between the two groups.

The results for the main outcomes and secondary out-
comes are presented in Table 2. More than one-third of
women in the study required additional oxytocics. 33.5%

Consented to study
(n = 694)

Carbetocin
(n = 188) 

Oxytocin
(n = 189)

Women approached
(n = 944)

Declined participation
(n = 250) 

Included in analysis (n = 188) Included in analysis (n = 189) 

Randomised (after decision
for caesarean)

(n = 377)

Did not have caesarean
section

(n = 317)
3 out of 380 prepared

ampoules not used (one
was opened by mistake,

one shattered during
opening and one had

possible contamination)

Figure 1. Randomisation flowchart.
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of women in the carbetocin group needed additional oxy-
tocics versus 45.5% of women in the oxytocin group [rela-
tive risk (RR) 0.74, 95% confidence interval (95% CI)
0.57–0.95, P = 0.023). Therefore, significantly more women
required additional oxytocics in the oxytocin group. The
majority of these women had 40 IU oxytocin infusions,
which were typically administered over 4 hours. The sur-
geons documented in the study proforma whether the
additional oxytocics were given for PPH treatment (as per-
ceived by the surgeon), or prophylaxis. They quoted treat-
ment of PPH as the indication for additional oxytocic
administration more frequently in the oxytocin group and
this difference was statistically significant. There were no
significant differences in the estimated blood loss, uterine
tone at the end of the operation, number of women with
major PPH (blood loss >1000 ml) or number of women
requiring blood transfusions. Similarly there were no signif-
icant differences in the mean haemoglobin fall after the
operation and in the fundal height or uterine tone postna-
tally.

Table 1. Demographic and other baseline data for the two study
groups; data are presented as n (%), unless stated otherwise

Carbetocin

(n = 188)

Oxytocin

(n = 189)

Age, median (range) 32 (18–42) 32 (18–44)

BMI, mean (SD) 27.5 (5.7) 27.3 (6.4)

Parity (range) 1 (0–6) 1 (0–7)

Multiparous (%) 110 (58.5) 114 (60.3)

Previous caesarean section (%) 87 (46.3) 94 (49.7)

Emergency caesarean section (%) 82 (43.6) 73 (38.6)

Previous PPH (%) 26 (13.8) 24 (12.7)

Other PPH risk factors (%) 61 (32.4) 55 (29.1)

One risk factor 49 (26.1) 43 (22.8)

Two risk factors 12 (6.4) 12 (6.4)

Prolonged labour 25 (13.3) 23 (12.2)

Previous caesarean section 12 (6.4) 15 (7.9)

High body mass index 7 (3.7) 9 (4.8

Others 29 (15.4) 20 (10.6)

Birthweight (g), mean (SD) 3491 (567) 3496 (556)

Table 2. Outcome data for the two study groups; frequencies and percentages shown unless stated otherwise

Carbetocin

(n = 188)

Oxytocin

(n = 189)

Comparison

Additional oxytocics 63 (33.5%) 86 (45.5%) RR 0.74 [95% CI 0.57–0.95] P = 0.023*

Breakdown

5–10 IU oxytocin 21 (11.2%) 29 (15.3%) Need for ‘Other oxytocics’:

RR 0.74 [95% CI 0.53–1.04] P = 0.11*Other oxytocics 42 (22.3%) 57 (30.2%)

Oxytocin infusion 40 (21.3%) 55 (29.1%) RR 0.73 [95% CI 0.51–1.04] P = 0.10*

Additional oxytocics given for

PPH prophylaxis 43 (22.9%) 51 (27.0%) Need for ‘PPH treatment’ RR 0.57

[95% CI 0.35–0.96] P = 0.043*PPH treatment 20 (10.6%) 35 (18.5%)

Estimated blood loss (ml)

Median (IQR) 500 (400–700) 500 (400–600) P = 0.39**

(range) (100–9000) (200–1600)

Estimated blood loss >1000 ml 9 (4.8%; n = 186) 9 (4.8%)

Uterine tone, median (range) 9 (1–10) 9 (1–10) P = 0.14**

Women transfused with blood 4 (2.1%) 5 (2.6%) P > 0.99**

Haemoglobin (g/dl)

Mean (SD) before 12.0 (1.0) 12.1 (1.1; n = 188) P = 0.84*** (P = 0.92****)

Mean (SD) after 10.4 (1.3; n = 183) 10.4 (1.3; n = 185)

Mean fall*****[95% CI] 1.6 [95% CI 1.5–1.8] 1.6 [95% CI 1.5–1.8]

Fundal height above umbilicus on day 1 37 (19.7%) 32 (16.9%)

Secondary PPH 0 (0%) 0 (0%)

Uterine tone on day 1, median (range) 9 (5–10) 9 (7–10) P = 0.73**

*Continuity-corrected chi-square test.
**Two-tailed Mann–Whitney U test.
***Two-tailed two-sample Student’s t test.
****Comparison adjusting for ‘pre’ result using analysis of covariance.
*****Mean change calculated on complete pairs.
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Subgroup analyses for the presence of risk factors,
including previous PPH, as well as for parity are presented
in Table 3. The use of additional oxytocics was reduced in
the carbetocin arm, irrespective of the presence of risk fac-
tors for PPH. Interestingly, there was no significant differ-
ence in the use of additional oxytocics for nulliparous
women (high usage of additional oxytocics for both study
arms), with carbetocin mainly reducing the use of addi-
tional oxytocics in multiparous women. However, in a
logistic regression model (relating the log odds of addi-
tional oxytocin to treatment group and parity), the interac-
tion between group and parity was not statistically
significant (P = 0.29).

There was one woman in the carbetocin arm who suf-
fered a massive PPH following caesarean section for delay
in the first stage of labour. Her total estimated blood loss
was 9000 ml and she received a transfusion of 14 units of
red blood cells. In addition to carbetocin, two doses of erg-
ometrine, 800 lg misoprostol, 1250 lg carboprost and a

4-hour infusion of 40 IU oxytocin were administered. The
uterine arteries were ligated and a caesarean hysterectomy
was avoided.

Figure 2 demonstrates the mean systolic blood pressure,
diastolic blood pressure and pulse up to 40 minutes after
the drug administration. There are significant changes with
time (P < 0.001 for each of systolic blood pressure, dia-
stolic blood pressure and pulse, respectively) but no signifi-
cant main effect of group (P = 0.77, P = 0.57 and
P = 0.77, respectively).

Table S1 summarises the reported adverse effects of the
two interventions. The adverse effect profile appears similar
and there was no significant difference in the number of
women affected by at least one adverse effect.

Discussion

This is the first study, to the best of our knowledge, to
compare carbetocin with the licensed dose of oxytocin. The
results demonstrate an increased use of additional oxytocics
in the oxytocin arm. Most of the women who were given
additional oxytocics received additional oxytocin bolus or
infusion. Almost one in three women in the oxytocin arm
received an additional oxytocin infusion, which was typi-
cally given over 4 hours. The reason for administering
additional oxytocics in the oxytocin group (according to
the surgeon) was significantly more likely to be PPH treat-
ment.

The results suggest that carbetocin may be a more potent
oxytocic, but it is unclear whether this will reduce the rate
of PPH and in particular major PPH. Certainly, there was
no significant difference in the estimated blood loss,
although this can be imprecise,14 especially for blood loss
more than 600 ml.15 There was also no difference in the
postoperative fall in haemoglobin, although this can be an
imprecise blood loss measure. Reassuringly, more than
90% of women in both groups had their haemoglobin
checked on the second postoperative day, as per depart-
mental protocol. All the previous studies of carbetocin9,10

demonstrated a lower rate of additional oxytocic usage,
but no study (including this one) has demonstrated a
significant difference in the rate of PPH, which is arguably
a more important outcome. The reason for this is that only

Table 3. Subgroup analyses for PPH risk factors and parity

Carbetocin (%) Oxytocin (%)

No PPH risk factors 31/113 (27) 45/118 (38) RR 0.72 [95% CI 0.49–1.05]

Previous PPH and/or at least one other risk factor 32/75 (43) 41/71 (58) RR 0.74 [95% CI 0.53–1.03]

Nulliparous 38/78 (49) 42/75 (56) RR 0.87 [95% CI 0.64–1.18]

Multiparous 25/110 (23) 44/114 (39) RR 0.59 [95% CI 0.39–0.89]

Figure 2. Mean systolic blood pressure (BP), diastolic BP and pulse for
the first 40 minutes after administration of the study medication.

Carbetocin versus oxytocin for caesarean section
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a very large study with many thousands of women would
have adequate power to demonstrate a significant difference
in this relatively rare outcome. Perhaps, large retrospective
studies from countries or institutions where carbetocin is
used routinely may provide interesting data, although such
studies would be prone to bias.

Nevertheless, the lower use of additional oxytocics is an
important outcome with possible financial savings if the
additional oxytocics require prolonged administration on
the labour ward or in the recovery area. However, this may
be offset by the higher cost of carbetocin in comparison to
oxytocin. The UK cost of a carbetocin ampoule (one dose)
is £17.64 (although a reduced price may be available),
whereas the cost of a 10 IU ampoule of oxytocin is £0.86.

The haemodynamic data are reassuring with no clinically
significant differences between the two interventions. How-
ever, many of the haemodynamic changes resulting from
oxytocin occur within the first 5 minutes12 and our study
outcomes did not include continuous haemodynamic mon-
itoring during this time period, as it was previously dem-
onstrated9 that the two drugs had similar haemodynamic
profiles. Although, the slow intravenous administration of
oxytocics appears to reduce their haemodynamic effects,12

further studies comparing the haemodynamic profiles of
carbetocin and oxytocin by invasive monitoring with arte-
rial line will provide more robust data on this subject.

Overall, the adverse effect profiles appear reassuringly
similar between the two medications. It could be argued
that some of these are not ‘true’ adverse effects, but rather
are the effect of hypotension or surgery.

We minimised bias by using a double-blind randomised
design and widened the external validity of the results by
including emergency caesarean sections in the study popu-
lation. We achieved a low rate of randomisation errors
with complete primary outcome data for all randomised
women. However, we did not collect data for the 26.5% of
invited women who declined participation, and therefore
we could not compare their characteristics to the women
who accepted. Overall, the women who were randomised
included 37% of all caesarean sections that happened dur-
ing the study period, suggesting that the study population
should be reasonably representative of the caesarean section
population.

However, a potential drawback of the study was that the
use of additional oxytocics was unusually high in the study
population. The overall use of additional oxytocics
approached 40% in the study, compared with the 20% use
in the previous audit, which was completed 12 months ear-
lier. It is difficult to explain this difference in such a short
time, but it may demonstrate a lower threshold by less
senior obstetricians for giving additional oxytocics (usually
oxytocin infusions) for PPH prophylaxis. Another possible
explanation is that almost one-third of our study popula-

tion had at least one risk factor for PPH. In a recent survey
of practice in the UK,7 approximately 20% of clinicians
reported routine use of oxytocin infusions whereas 80%
reported selective use in the presence of risk factors. In our
study, more than 50% of the additional oxytocic drugs
were given for PPH prophylaxis according to the operating
surgeon. Nevertheless, the subgroup analysis in Table 3
demonstrates that carbetocin reduces the use of additional
oxytocics irrespective of the presence of risk factors for
PPH.

The second subgroup analysis showed no significant dif-
ference in the primary outcome for nulliparous women,
probably because the use of oxytocics was high in both
groups (almost 50%). This is likely to be a result of the
higher proportion of emergency caesarean sections among
nulliparous women. It is notable that the effect of carbeto-
cin was more obvious in multiparous women (RR 0.59),
but these subgroup analyses should be interpreted cau-
tiously because the numbers involved are unavoidably
small.

The high use of additional oxytocics (which was an infu-
sion of oxytocin for the majority of women) raises the
question whether an additional oxytocin infusion should be
administered routinely after a caesarean section, given the
short half-life of oxytocin. This is currently the subject of a
randomised trial.16 If the oxytocin infusion proves superior
to the oxytocin bolus, the next logical step would be to
compare carbetocin with oxytocin bolus followed by oxyto-
cin infusion. Such a study should include in the outcomes
the duration of stay in the Delivery Suite/Recovery area, as
this has an impact on the efficiency of busy maternity
units.

It is not known whether the carbetocin data from caesar-
ean sections can be extrapolated to vaginal births. There
has been one randomised study17 of carbetocin versus oxy-
tocin following vaginal birth which showed an increased
rate of additional uterotonic interventions (mainly uterine
massage) in the oxytocin group. There have also been two
randomised studies of carbetocin versus Syntometrine (Alli-
ance) following vaginal birth,18,19 which did not demon-
strate significant differences between the two groups in the
use of additional oxytocics, fall in haemoglobin,18 incidence
of PPH or estimated blood loss. However, both studies
showed that carbetocin was associated with a significantly
lower incidence of nausea and vomiting. The earlier study18

showed that carbetocin was associated with a lower inci-
dence of hypertension at 30 and 60 minutes but a higher
incidence of maternal tachycardia. These outcomes were
not reported in the other study.19 Therefore, as for caesar-
ean section, it is not possible to determine whether car-
betocin reduces the incidence of PPH following vaginal
delivery, possibly because all the studies have been under-
powered for this rare outcome.
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As carbetocin appears to have a similar haemodynamic
profile to oxytocin (and both appear to have a more
‘benign’ adverse effect and haemodynamic profile than syn-
tometrine), then carbetocin may become the drug of choice
for women who have contraindications to the administra-
tion of Syntometrine, such as women with hypertensive
disorders of pregnancy and women with cardiac problems.
Currently, pre-eclampsia and eclampsia are listed in the
British National Formulary as contraindications to the
administration of carbetocin. Cardiovascular disease is
listed in the cautions with advice to avoid the drug’s use in
severe cardiovascular disease. However, if the similarity of
the haemodynamic profiles of the two drugs is confirmed
in a study similar to the study by Thomas et al.12 (where
arterial lines were used for continuous blood pressure mea-
surement), then carbetocin would be preferable, as it has
already been shown to reduce the use of additional oxytoc-
ics and may also reduce the incidence of PPH. Such a
study should be a priority.

In conclusion, carbetocin reduces the use of additional
oxytocics following caesarean section when compared with
the licensed dose of oxytocin (5 IU). If carbetocin is shown
to have a similar haemodynamic profile to oxytocin, it may
become the medication of choice for women with hyper-
tensive disorders or cardiac problems. The question of
whether carbetocin reduces the incidence of PPH is still
unanswered.
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