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Purpose: The objective of this study was to compare the
efficacy and safety of carbetocin, a long acting oxytocin
analogue, with oxytocin in preventing postpartum
hemorrhage.
Methods: Sixty women eligible for the study were enrolled
in this prospective, double-blinded randomized controlled
trial. They were randomized to receive either a single dose
of 100-microgram intravenous carbetocin or oxytocin
infusion (a mixture of 10 IU oxytocin and 1 liter of 05
containing intravenous fluid) upon delivery ofthe anterior
shoulder of the baby. The primary outcome measure was a
difference in hemoglobin drop measured 24 hours
postpartum.
Results: A significant drop of hemoglobin level 24 hours
postpartum was observed in the oxytocin group (-1.1)
compared to the carbetocin group (-0.6). The incidence of
additional uterotonic agents and average estimated blood
loss were lower with carbetocin. Uterine massage was
needed in almost all patients who received oxytocin
compared to a negligible number of those in the carbetocin
group. Blood pressure and pulse rate of the patients were
logged though no statistical difference was observed. The
onset and duration of action was rapid and longer,
respectively with carbetocin. There was no difference in
the incidence of side effects between the two groups.
Conclusion: Carbetocin appears to be more effective than a
continuous infusion of oxytocin with similar safety profile,
thus a good alternative to conventional uterotonic agents.
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B ostpartum hemorrhage (PPH) or bleeding
following delivery of the baby is an important

cause of maternal morbidity and mortality
accounting for nearly one quarter of all maternal
deaths worldwide. Failure of the uterus to contract
adequately leading to atony is the most common
cause of PPH and the leading cause of maternal
mortality. Attempts have been made to identify
women at risk of atonic PPH based on clinical factors
and various prophylactic strategies are planned to
prevent this potential life-threatening emergency.
Unfortunately, it can occur even in women without
identifiable risk factors. I

In September 2000, representatives from 189
nations met at the United Nations Millennium
Summit in New York and endorsed the Millennium
Declaration with its eight goals representing a global
agenda for the start of the 21st century to promote
human development and reduce global inequalities.
Goal number 5 was to improve maternal health.
Some Asian countries including the Philippines have
already published progress reports on their
achievement of the Millennium Development Goals.
Since that time, there have been encouraging signs
in the management of postpartum hemorrhage."

One intervention that has been promoted as an
effective intervention in preventing atonic PPH is the
active management of the third stage of labour
(AMTSL). This intervention was described in the
Cochrane review as a package comprising the
following interlocking interventions: administration
of a prophylactic uterotonic after delivery of the baby,
and usually also early cord clamping and cutting,
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and controlled cord traction of the umbilical cord."
According to the International Confederation of
Midwives (ICM) and the International Federation
of Gynecology and Obstetrics (FIGO), the usual
components of active management include
administration of uterotonic agents, controlled cord
traction and uterine massage after delivery of the
placenta, as appropriate; while in World Health
Organization (WHO) Integrated Management of
Pregnancy and Childbirth guidelines, the steps in
active management of third stage of labor involve
giving oxytocin immediately, delivery of the placenta
by controlled cord traction and uterine massage."

While there is general agreement on the
beneficial effects of AMTSL, there are several issues
which are yet to be resolved, such as clear definitions
on the individual components of the intervention,
the best methods and the requirements for the safe
administration of this intervention under conditions
of limited resources. For example, how soon after
birth should the uterotonic be administered? Which
drug should be recommended for different settings?
What is the best route of administration'Z'r'

Ergonovine alone or in combina tion with
oxytocin has been associated with many side effects,
including serious cardiovascular and gastrointestinal
effects."

Prostaglandins have been used mostly as a second
or third line therapy but also appear to have serious
side effects making them inappropriate for routine
prophylactic use.'

Injectable oxytocin has been recommended for
routine use in the active management of the third
stage of labor has a half life of 4 to 10 minutes thus
is routinely given by means of continuous IV
infusion over several hours. Jn North America,
oxytocin remains the preferred drug for the prevention
of uterine atony."

Carbetocin, first described in 1987, appears to be
the most promising of these agents in preventing
postpartum hemorrhage. It is a long-acting synthetic
octapepetide analogue of oxytocin, with agonist
properties and similar clinical and pharmacological
properties to naturally occurring oxytocin. It binds
to oxytocin receptors and causes rhythmic
contractions of smooth muscle of the uterus,
increases the frequency of contractions and increases
uterine tone. It has already been used as a routine
uterotonic among patients undergoing elective
cesarean section in Canada." It has a half-life of
approximately 40minutes, which is about 4 to 10
times longer than that of oxytocin, and uterine

contractions occur in less than 2 minutes after
administration. It is used as a single dose injection
instead of an infusion and can be administered
intravenously or intramuscularly. 7

Oxytocin agonists for the prevention of
postpartum hemorrhage are currently the subjects of
an additional Cochrane review; however,
preliminary studies showed that it is well-tolerated
and promising drug.

There is limited literature on the efficacy and
safety of intravenous (IV) carbetocin among women
who are high risk of developing PPH following a
vaginal delivery. This clinical trial was done to
compare the efficacy and safety of a single 100ug
intravenous dose of carbetocin with 8 hours of
oxytocin infusion (10 IV oxytocin + 1 Liter of
intravenous fluid) in the prevention of uterine atony
following vaginal delivery among high-risk women.

MATERIALS AND METHODS

Patient Selection

This was a double-blind randomized prospective
study conducted from May to August 2011 in the
delivery room of a tertiary hospital. Women beyond
34 weeks age of gestation who were admitted for
trial of labor and would deliver vaginally with at
least one risk factor in developing postpartum
hemorrhage such as previous history of uterine atony,
multigravid (>2 pregnancies); with oxytocin use
during labor, prolonged labor, precipitous labor and
tocolytic use for preterm labor were eligible for the
study. Exclusion criteria included those with
concomitant diseases such as pre-existing
hypertension, preeclampsia, diabetes mellitus,
bronchial asthma, cardiac or renal diseases, history
of coagulopathy, history of allergy to the study
medication, and abnormal initial laboratory values.

All patients included in the study will be asked
of their age, gestational age, gravidity, any maternal
illnesses; previous history of postpartum hemorrhage
and other risk factors listed in the inclusion criteria.
All data were encoded and saved -in one computer.
A baseline complete blood count to document for
the hemoglobin was requested upon admission and
was compared to a repeat hemoglobin count 24 hours
postpartum. In addition to these, the following were
recorded by assigned personnel not blinded in this
study: Any adverse events or experiences from the 2
groups (carbetocin versus oxytocin); vital signs before
and after drug infusion, the need for an additional
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uterotonic in each group, the need for a uterine
massage and the intensity of the uterine contraction
after infusion of the assigned drug.

Maneuver

Written informed consent was obtained from
eligible women on admission or during the early
stage of labor by the principal investigator. These
women were randomized to receive either carbetocin
(containing 100 microgram carbetocin) as a bolus
intravenous injection, which was slowly given over
1 minute, or 10 IU of oxytocin incorporated to 1L
of D5 containing intravenous fluid at 20ugtts/min.
The study was supervised by 2 consultants who are
also part of the research team and was performed by
a resident who is the principal investigator.

Once an eligible woman was about to deliver,
an assigned nurse would open up the envelope and
draw up the study drug. This was performed by
opening a sealed, consecutively numbered envelope
that contained a computer-generated code prepared
before the recruitment and she would then leave the
delivery room. In the oxytocin group, the investigator
injected dose 1 (lmL) as an intravenous bolus and
injected dose 2 (2mL) into 1 liter of D5NR solution
which was infused at a rate of 20ugtts/min
immediately after the delivery of the anterior
shoulder of the infant. For patients in the carbetocin
group, dose 1 was 100 microgram of carbetocin, and
dose 2 was 2mL of normal saline solution. For the
oxytocin group, dose 1 was 1mL normal saline
solution and dose 2 was 10IU of oxytocin. The
patient and the principal investigator attending the
delivery were blinded to the type of medication
administered. Oxytocin infusion, if in progress was
stopped. The other components of the active
management of the third stage of labor were done
as usual. The protocol encouraged the use of
additional oxytoxic agents whenever it would have
been given under normal clinical practice or if the
surgeon considered uterine tone to be inadequate.

Statistical Analysis

The study was powered to determine significant
difference between carbetocin and the standard
intervention, oxytocin. The sample size of 30 per
group was determined to provide a reliable statistical
result using 95% level of significance. All statistical
analyses were 2-sided and performed using the
Predictive Analytics Software (PASW Version 18)

between the carbetocin and oxytocin group. The end
points of estimated mean blood loss and difference
in the hemoglobin were analyzed sequentially using
T-test for independent samples.

Outcomes

A drop in hemoglobin level defined the primary
outcome 24 hours post-operatively compared with
the preoperative value. All blood extractions were
done in one laboratory of this tertiary hospital.

Secondary outcomes included the need for
additional oxytocic agents to maintain the uterus well
contracted as judged by the attending surgeon, uterine
tone, onset and duration of action of each medication,
vital signs, need for uterine massage and side effects.

Ethics

Institutional Review Board (IRB) of the hospital
reviewed this study and approval was subsequently
granted. All patients gave informed consent. No
safety concerns were noted.

RESULTS

The study was conducted over a 4-month period
(from May 2011 to August 2011). There were a total
of 272 deliveries in our hospital during the study
period, of which, 111 delivered vaginally. Seventy
five women were finally recruited into the study. Nine
women in the carbetocin group and six women in
the oxytocin group failed to have a paired hemoglobin
test to measure the change in hemoglobin 24 hours
after delivery because they refused further blood
extraction. These 15 women were excluded, and we
therefore had 30 women each in the carbetocin and
oxytocin arm in the analysis that was randomly
assigned to receive either of the two different
interventions.

There was no significant difference between the
two groups in their demographic characteristics
(Table 1). Most of the participants were college degree
holders with an average age of 30 years. The average
age of gestation was 38 weeks for the carbetocin group
while almost 39 weeks in the oxytocin group. It was
also observed that about two thirds were multigravid
women for both groups.

The average hemoglobin count 24 hours after
delivery of the participants for the oxytocin group
(l.1) seems to have a greater drop than those in the
carbetocin group (-0.6) (Table 2).

December,2011 Philippine Journal of Obstetrics & Gynecology Volume 35 (No.4) 171



Carbetocin and Oxytocin for the Prevention of Postpartum Hemorrhage I Fenix, et al.

Table 1. Baseline characteristics of patients.

Characteristics Carbetocin
(N = 30)

Oxytocin
(N = 30)

Age*
Age ofGestation*
Epidural Analgesia**
Previous Postpartum Hemorrhage**
Augmentation with Syntocinon**
Episiotomy**
Normal Vaginal Delivery**

College Grad
College Undergrad

Education Level** High School Grad
High School Undergrad
Post Grad

Gravidity** Primigravida
Multigravida

30
38.3

100
6.7

76.7
100
100

56.7
26.7
3.3
3.3

10
33.3
66.7

30
38.6

100
6.7

73.3
100
100

73.3
23.3
o
o
3.3

26.7
73.3

* Based on Mean
**Based on Percentage (%)

Table 2. Primary outcome (Peripartum hemoglobin concentration).

Characteristics Carbetocin
(N = 30)

Oxytocin Mean
(N = 30) Difference

Mean Hemoglobin Count 1l.8 12.1 -0.3
on admission (g/ dl)*

Mean Hemoglobin Count 1l.2 11 0.2
24 hrs after delivery (g/ dl)*

Mean fall in Hemoglobin -0.6 -1.1 0.5
(g/ dl)*

* Based on Mean

Participants in the carbetocin group exhibited a
relatively lower average estimated blood loss than
those in the oxytocin group (296cc and 493cc,
respectively). There was no case of postpartum
hemorrhage between the two groups. The distribution
of exposure to additional agents revealed that 9 out
of 10 patients in the oxytocin group needed
additional uterotonic agents. In contrast, 90% of the
participants in the carbetocin group did not need any
additional agent after drug administration. In
addition, it was noted that almost all of the patients
in the oxytocin group needed a uterine massage
compared to a negligible number of those in the
carbetocin group. Meanwhile, none of the patients
needed blood transfusion. (Table 3)

Carbetocin immediately (lmin) took effect to the
patients in the carbetocin group while those patients
in the oxytocin group warted for some time (30 min
or more) for oxytocin to take effect (Table 3).

Adverse effects are presented in Table 4. The
incidences of headache and hypogastric pain were

similar in between groups. There were no nausea,
vomiting, facial flushing or pain in the injection site
noted.

Table 3. Secondary outcomes.

Characteristics Oxytocin
(N = 30)

Carbetocin
(N = 30)

Estimated Blood Loss*
Mean Estimated Blood Loss (cc)

Blood Loss> 500mL
Blood Loss> 1000mL

Additional Agent**
Methergin
Oxytocin
None

Uterine Massage** No
Yes

296 493.3

6.7
3.3

90

90
10

100

90
10
o

16.7
83.3

100Blood Transfusion** No

Time drug has
effected** Upon Drug Injection -

1 Min 43.3
5 Min 30

15 Min 3.3
30 Min

1 Hr
6 Hr

24 Hr 23.3

6.7
3.3
3.3

16.7
23.3
10
26.7

* Data are presented as mean (SD)
** Data are presented as n (%)

Table 4. Frequency table of adverse reactions / side effects.

Characteristics Carbetocin Oxytocin
(N = 30) (N = 30)

Headache* 3.3 3.3
Hypogastric Pain* 23.3 26.7
Mean systolic blood pressure

immediately after delivery** 116.9(17) 118.2 (14)
Mean diastolic pressure

immediately after delivery** 66.8 (9.7) 67.5 (7.5)
Mean systolic blood pressure

5 minutes after delivery** 113.8 (9.1) 116.3 (4.9)
Mean diastolic blood pressure

5 minutes after delivery** 64 (5.9) 63.5 (4.9)
Mean systolic blood pressure

30 minutes after delivery** 114.1 (9) 115.8 (9.8)
Mean diastolic blood pressure

30 minutes after delivery** 64.5 (5.9) 65.4 (6.4)
Mean systolic blood pressure

60 minutes after delivery** 114.6 (l0.1) 114.1 (12.2)
Mean diastolic blood pressure

60 minutes after delivery** 66.3 (8.2) 65.6 (6.4)
Pulse Rate after delivery** 88.6 (8.8) 82.6 (8.7)
Pulse Rate 30 minutes after delivery** 87.4 (8.6) 83.2 (11.7)
Pulse Rate 60 minutes after delivery** 86.3 (8.2) 84 (10.5)

* Based on Percentage (%)
** Based on Mean (Std Dev)
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Six out of 30 (20%) women in the carbetocin
group had tachycardia (defined as maternal pulse
:1:100) within 60 minutes postdelivery and were
significantly higher than the 10% (3 out of 30)
recorded in the oxytocin group however, the
difference was statistically insignificant. The mean
blood pressure values at different intervals after
delivery of each group are also shown in Table 4
though no statistical difference was observed between
the two interventions.

To determine if there is a significant difference
between the two drugs, we will need to perform
independent sample T -test. Prior to performing the
test, we need to satisfy its assumptions which is as
follows: a) normality of the data, and b) homogeneity
/ constancy of variance.

Based on the results in Table 5, we can conclude
that there's a significant difference between the
carbetocin and oxytocin since the P-values for the
estimated mean blood loss and mean difference of
the hemoglobin count are approximately zero.

Table 5. T-Test for independent samples means.

Independent Samples T - Test for Equality of Means

T - Test Degree of P-Value Mean
Statistic Freedom Difference

Difference of
Hemoglobin Count 4.99 58 <0.001 0.57

Estimated Blood
Loss (cc) -8.93 58 <0.001 -197.33

Looking at the mean difference of the
hemoglobin count, having a value of 0.57 implies
that carbetocin garnered a significantly lower change
in the hemoglobin count after 24 hours.

The mean difference of the estimated blood loss,
with value of -197.33, denotes statistically lower
blood loss for patients exposed to carbetocin than
those who were exposed to oxytocin.

DISCUSSION

This is the first clinical study locally assessing
the effects of carbetocin, a long-acting synthetic
oxytocin analogue. There are limited studies
comparing the efficacy and safety of intravenous (IV)
carbetocin with IV oxytocin following vaginal

delivery among high-risk women. One similar study
by Boucher, et al. 8 in 2004 was that comparing an
intramuscular (IM) carbetocin with IV oxytocin
following vaginal delivery.

The clinical and pharmacological properties of
carbetocin are similar to those of naturally occurring
oxytocin, another posterior pituitary hormone. In in
vitro studies, carbetocin was shown to bind to the
oxytocin receptor with similar affinity as the natural
peptide. Carbetocin elicited similar uteronic and
galactogogic effects to oxytocin in animals and in
vitro. Carbetocin was less potent than oxytocin, but
its action was more prolonged. The oxytocin receptor
content of the uterus is very low in the non-pregnant
state, and increases during pregnancy, reaching a
peak at the time of delivery. Therefore, carbetocin
has no effect on the non-pregnant uterus, and has a
potent uterotonic effect on the pregnant and
immediate postpartum uterus. to

Carbetocin has a half-life of about 40 minutes
and IV and 1M onset of uterine activity of less than
2 minutes.' Hunter, et al.!' conducted a study on the
effect of carbetocin on the postpartum uterus, which
showed an onset of action of less than 2 minutes for
the intramuscular dose. This has similar outcome
with our study on intravenous dose of carbetocin.

On the other hand, oxytocin used during vaginal
delivery to produce uterine contraction to control
bleeding or hemorrhage, has a half-life of only 4 to
10 minutes.' Thus, it is routinely given by means of
continuous IV infusion over several hours. In this
research, it was given as a continuous infusion for 8
hours.

In contrast with oxytocin, carbetocin can be
administered as a single IV or 1M injection. Among
postpartum women, IV carbetocin at 8 to 100
micrograms and 1M at 10 to 70 micrograms have
been found to produce the oxytocin-like pattern of
uterine activity with initial tetanic contractions
followed by rhythmic "labor-like" contractions. 7

Earlier studies where 200 microgram 1M carbetocin
given immediately after birth found a higher
incidence of retained placenta, and other subsequent
studies have delayed administration until after
delivery of the pl ace nta." In our study, we
administered 100 microgram IV carbetocin after the
delivery of anterior shoulder but not after the
placental delivery to mimic active management of
the third stage of labor.

The estimated duration of uterine activity is 1 to
2 hours after IV and 1M administration, respectively. 7

Our observation showed a longer duration of action
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of carbetocin with almost 25% of cases still exhibiting
adequate uterine contractions on the 24th hour
postpartum. Its prolonged uterine activity suggests
that it offers the advantage over oxytocin in the
management of the third stage of labor.

The amount of estimated blood loss during
delivery is higher in the oxytocin group. Since the
estimation of blood loss is often inaccurate during
delivery, it was agreed that a fall in hemoglobin be
used as a primary outcome assessing the efficacy of
the uterotonic agents in reducing postpartum
hemorrhage. In the study by Abdullah, et al. 9 women
in the carbetocin group had less blood loss.

The extraction of blood for hemoglobin change
determination was done 24 hours after delivery to
provide longer time for hemodynamic equilibrium.
In this study, the incidence of hemoglobin level drop
was lower in the carbetocin compared with the
oxytocin. Lei, et al. 12 in 2007 conducted a study on
carbetocin versus a combination of oxytocin and
ergometrine in control of postpartum blood loss and
found out that there was 42% less blood loss with
carbetocin administration (388mL vs 551mL), hence,
significantly reduced the risk of PPH. Moreover, 9
out of 10 patients in the oxytocin group needed
additional uterotonic agents in the form of 1M
methylergometrine or additional units of oxytocin.
In contrast, 90% of the participants in the carbetocin
group did not need any additional agent after drug
administration. In a study done by Boucher, et al. 8

uterotonic intervention was clinically indicated in
44.6% of women in the carbetocin group compared
to 63.6% of women in the oxytocin group, however,
it was statistically insignificant. Nirmala, et al.? noted
in his study significantly less women in carbetocin
group requiring additional intervention.

In addition, it was noted that almost all of the
patients in the oxytocin group needed a uterine
massage compared to a negligible number of those
in the carbetocin group. This result is similar to that
of Boucher, et al. 8

Meanwhile, none of the patients needed blood
transfusion after delivery in between groups.

In terms of adverse reactions, both drugs show
similar profile. Thirty percent of the patients for both
drugs experienced headache and hypogastric pain.
Some previous studies showed similar results. 6,8,9

Other studies revealed low incidence of adverse
effects with carbetocin.v" There were no incidence
of nausea, vomiting, facial flushing and pain on the
injection site as compared with previous studies.
Blood pressure and pulse rate of the patients were

logged for both drugs. Carbetocin induced maternal
tachycardia, the incidence was higher in this group
than in oxytocin but the difference was statistically
insignificant. Previous studies have shown similar
effect.5

Our data therefore suggest that carbetocin is more
effective than oxytocin in preventing postpartum
hemorrhage with similar safety profile.

CONCLUSION

Based on the results generated in this study,
carbetocin appears to be a more effective drug
following vaginal delivery among high-risk obstetric
population. Statistical difference was established
versus oxytocin in terms of estimated mean blood
loss and mean difference in the hemoglobin count.
Carbetocin should be considered as a good
alternative to conventional uterotonic agents used
in managing the third stage of labor.

RECOMMENDATION

One major concern of the proposed study is the
sample size. The researcher recommends that for
future studies, a larger sample size must be
implemented and actual blood loss must be
measured. Further studies on the use of carbetocin
in women who would undergo primary emergency
cesarean section due to obstetric indication and those
suspected or diagnosed to have hypertensive disorder
or preeclampsia are needed.
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