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Abstract

Purpose The primary objective of our study was to

determine the minimum intravenous dose of carbetocin

required to produce adequate uterine contraction in 95%

of women (effective dose [ED]95) undergoing elective

Cesarean delivery (CD).

Methods Eighty term pregnant women with low risk for

postpartum hemorrhage (PPH) undergoing elective CD

under spinal anesthesia were randomly allocated to receive

carbetocin intravenously in doses of 80 lg, 90 lg, 100 lg,

110 lg, or 120 lg upon delivery. The consultant obstetri-

cian evaluated the efficacy of the patient’s uterine tone as

satisfactory or unsatisfactory. In case of unsatisfactory

uterine tone, additional uterotonics were administered as

per routine institutional practice. Side effects were moni-

tored during the study period. The main outcome measure

was satisfactory uterine tone at two minutes after car-

betocin administration.

Results Satisfactory uterine tone was obtained in 70

subjects (87%) within the dose range of 80-120 lg of

carbetocin. It was not possible to calculate the ED95 of

carbetocin due to the even distribution of women with

satisfactory uterine tone across all dose groups

(P = 0.99). Similarly, the side effects were similar across

all dose groups. There was a high overall incidence of

hypotension (55%) following the administration of

carbetocin.

Conclusions In women at low risk for PPH undergoing

elective CD, carbetocin doses of 80-120 lg are similarly

effective. There is a high incidence of hypotension asso-

ciated with carbetocin in these doses, and further studies

with doses lower than 80 lg are warranted to assess the

balance of efficacy and side effects. This trial was regis-

tered at www.clinicaltrials.gov (NCT01262742).

Résumé

Objectif L’objectif principal de notre étude était de

déterminer la dose intraveineuse minimum de carbétocine

nécessaire pour obtenir une contraction utérine appropriée

chez 95 % des femmes (dose efficace [DE]95) subissant une

césarienne programmée.

Méthodes Quatre-vingts femmes enceintes à terme ayant

un faible risque d’hémorragie du postpartum subissant une

césarienne programmée sous rachianesthésie ont été

randomisées pour recevoir des doses intraveineuses de

80 lg, 90 lg, 100 lg, 110 lg ou 120 lg de carbétocine au

moment de l’accouchement. L’obstétricien a évalué

l’efficacité du tonus utérin de la patiente comme satisfaisant

ou non satisfaisant. En cas de tonus utérin non satisfaisant,

des médicaments utérotoniques supplémentaires ont été

administrés conformément aux pratiques habituelles de

l’établissement. Les effets indésirables ont été surveillés

pendant la durée de l’étude. Le critère de jugement principal

a été un tonus utérin satisfaisant deux minutes après

l’administration de carbétocine.
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Résultats Un tonus utérin satisfaisant a été obtenu chez

70 patientes (87 %) avec une dose de carbétocine comprise

entre 80 et 120 lg. Il n’a pas été possible de calculer la

DE95 de la carbétocine en raison de la distribution égale des

femmes ayant un tonus utérin satisfaisant dans tous les

groupes de doses (P = 0,99). Pareillement, les effets

indésirables ont été comparables dans tous les groupes

thérapeutiques. L’incidence globale de l’hypotension (55 %)

a été élevée après l’administration de carbétocine.

Conclusions Chez des femmes à faible risque

d’hémorragie du postpartum subissant une césarienne

programmée, des doses de carbétocine de 80 à 120 lg sont

pareillement efficaces. Il y a une forte incidence

d’hypotension associée à la carbétocine à ces doses et des

études supplémentaires sont nécessaires avec des doses

inférieures à 80 lg pour évaluer l’équilibre entre efficacité

et effets indésirables. Cette étude a été enregistrée sur le

site www.clinicaltrials.gov (NCT01262742).

Carbetocin [1-deamino-1-carba-2-tyrosine (0-methyl)-

oxytocin] is a synthetic analogue of oxytocin that binds to

the oxytocin receptors in the myometrium with an affinity

similar to that of oxytocin.1,2 It causes an increase in the

concentration of calcium that promotes uterine contrac-

tility through the same mechanisms as oxytocin.3 Its onset

of action is less than two minutes after intravenous or

intramuscular administration.4 The main difference

between carbetocin and oxytocin is the protracted utero-

tonic activity of the analogue. This appears to be related

to the increased plasma half-life of carbetocin, which is

40 min, approximately four to ten times longer than that

of oxytocin.5 This prolonged duration is a result of

deamination, which protects carbetocin from the amino-

peptidase cleavage, and of the replacement of the

disulphide bond by CH2S, which protects the analogue

from the disulphidase cleavage.4,5

Hunter et al.4 assessed the effects of carbetocin in

women who had delivered vaginally 24-48 hr prior to the

administration of the study drug. The authors found that a

single intravenous dose of carbetocin varying from 8-30 lg

produced rhythmic uterine contractions lasting for a mean

time of 60 min. This long-lasting effect allows carbetocin

to be administered as a single dose rather than as a con-

tinuous intravenous infusion that is usually required for

oxytocin.

In addition to the ease of administration, carbetocin has

been shown to decrease the need for additional uterotonic

administration when compared with oxytocin infusion after

elective Cesarean delivery (CD).6,7 Previous studies

showed that women treated with carbetocin 100 lg iv were

twice less likely to need additional uterotonic agents when

compared with traditional oxytocin regimens.7,8 The inci-

dence and types of side effects between carbetocin and

oxytocin have been shown to be similar.8

In 2009, the Society of Obstetricians and Gynaecologists

of Canada (SOGC) suggested carbetocin as the first choice

of uterotonic agent to prevent postpartum hemorrhage

(PPH) after elective CD.9 In lieu of an oxytocin infusion

for CD, the SOGC Clinical Practice Guidelines recom-

mend a single dose of carbetocin 100 lg as an intravenous

bolus over one minute.9 The justification for the 100 lg

dose seems to be based on the fact that most clinical trials

to date have used almost exclusively this dose, following

the manufacturer’s recommendation. Unpublished data

provided by the pharmaceutical company show the results

of a study involving 18 women undergoing elective CD

wherein none of the women had effective uterine con-

tractions with doses of carbetocin below 60 lg, and 83%

(five out of six) developed adequate uterine tone after

receiving a dose of 100 lg. The number of patients in this

study was small and probably insufficient to establish the

recommended dose of 100 lg as a routine practice. Fur-

thermore, in a dose-tolerance study10 wherein carbetocin

was administered intramuscularly after vaginal delivery to

45 women, it was suggested that doses up to 200 lg may

be safe for clinical use.

The primary objective of our study was to determine the

minimum effective intravenous dose of carbetocin required

to produce adequate uterine contractions in 95% of women

(effective dose [ED]95) at low risk for PPH undergoing

elective CD under spinal anesthesia. As secondary objec-

tives, we aimed to identify differences in need for

additional uterotonics, estimated blood loss, and side

effects across carbetocin dosage groups. Over and above

carbetocin dose, we aimed to identify clinical factors

associated with inadequate uterine tone at two minutes.

Methods

With the approval of the institutional Research Ethics

Board (D-10-01196-A), this double-blind randomized

controlled trial was conducted at Mount Sinai Hospital in

Toronto. Written informed consent was obtained from all

of the participating subjects. Healthy term pregnant women

with low risk for PPH and scheduled to have an elective

CD under spinal anesthesia were eligible to participate in

the study. Exclusion criteria included women with Amer-

ican Society of Anesthesiologists’ physical status III and

above, those requiring general anesthesia, and those with

conditions predisposing to PPH, such as abnormal pla-

centation, multiple gestation, preeclampsia, macrosomia,

polyhydramnios, uterine fibroids, chorioamnionitis, history

of uterine atony and PPH, or bleeding diathesis.
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The patients were randomized to receive a single intrave-

nous dose of carbetocin, i.e., 80 lg, 90 lg, 100 lg, 110 lg, or

120 lg, using a computer-generated list. Opaque and sealed

envelopes containing carbetocin ampoules, dilution instruc-

tions, and all equipment necessary for dilution (i.e., syringes,

needles, and saline) were then prepared and consecutively

numbered. The envelopes were kept refrigerated as per the

manufacturer’s recommendationsA and opened just a few

minutes prior to the CD. One researcher uninvolved in data

collection diluted the study drug in normal saline according to

the group allocation to prepare a solution with a final volume

of 10 mL. The exact carbetocin dose was drawn from the

commercially available carbetocin vial (100 lg�mL-1) using

an insulin syringe with 0.1 mL divisions and injected into a

10 mL syringe containing saline to complete the 10 mL vol-

ume of the study solution.

Baseline blood pressure (BP) and heart rate (HR) were

calculated as the mean of three readings that were taken

two minutes apart and recorded in the admitting unit using

an automated noninvasive BP device. An 18G peripheral

intravenous line was inserted and 10 mL�kg-1 of lactated

Ringer’s solution were administered concurrently to the

spinal anesthesia placement.

After skin disinfection and local infiltration, a sub-

arachnoid puncture was performed in the sitting position at

the L2-3 or L3-4 interspace using a 27G Whitacre needle,

and anesthesia was achieved using 0.75% hyperbaric

bupivacaine 12-13.5 mg, fentanyl 10 lg, and morphine

100 lg injected over 60 sec. The patient was then imme-

diately positioned supine with left uterine displacement

using a wedge under the right buttock. Standard monitoring

included electrocardiography, noninvasive BP, HR, and

oxygen saturation via pulse oximeter. After the initial co-

loading with lactated Ringer’s solution, the rate of fluid

administration was reduced to keep the vein open. Blood

pressure and HR were recorded every minute until five

minutes post delivery and then every 2.5 min. Systolic BP

was maintained at baseline levels with aliquots of phen-

ylephrine 0.1 mg iv. Hypotension was defined as a decrease

in systolic BP [ 20% of the baseline values despite the use

of prophylactic phenylephrine. Hypertension was defined

as an increase in systolic BP [ 20% of baseline values.

Bradycardia and tachycardia were defined as a decrease

and increase in HR [ 30% of baseline respectively.

Immediately upon the delivery of the neonate, the

attending anesthesiologist administered the study solution

intravenously over one minute as per the recommendation

of the manufacturer. The attending anesthesiologist, patient,

obstetrician, and investigator collecting the data were

blinded to the dose of carbetocin. The obstetrician was

requested to allow for spontaneous delivery of the placenta

by use of gentle cord traction. No uterine massage was

applied within two minutes of study drug administration.

Every minute for five minutes after study drug admin-

istration, the obstetrician was asked to assess uterine

firmness and to grade its tone as satisfactory or unsatis-

factory. The uterine firmness was considered satisfactory if

the obstetrician determined there was no need for addi-

tional uterotonic agents. In case of unsatisfactory uterine

tone and upon the obstetrician’s request, a rescue dose of

oxytocin (0.5 IU bolus followed by 40 milliIU�min-1

infusion) or other uterotonics was administered as per our

institutional protocol.

The primary aim of the study was to estimate the ED95

for carbetocin based on satisfactory uterine tone at two

minutes after its intravenous administration. Secondary

outcomes included the use of additional uterotonic agents,

estimated blood loss, and side effects (hypo/hypertension,

brady/tachycardia, nausea/vomiting, flushing, headache,

others) following the carbetocin administration.

Blood loss was estimated by the difference in hematocrit

values assessed before and at 24 hr after CD according to

the following formula: EBV 9 (preoperative hemato-

crit - postoperative hematocrit)/preoperative hematocrit,

where EBV indicates estimated blood volume (mL) mea-

sured as the patient’s weight (kg) 9 85.11

Statistical analysis

The primary aim of this study was to identify the ED95 of

carbetocin. There is currently no simple formula to obtain

the sample size required to estimate a dose quantile (e.g.,

ED50 or ED95) with a specified precision.12 To estimate a

required sample size with precision around a dose quantile,

simulation analyses must be performed using prior data or

assumptions to inform the analysis. Consequently, a simple

logistic dose-response curve was created using the data

provided by the pharmaceutical company from the study

with 18 women that resulted in a 0% response rate to 60 lg

of carbetocin and an 83% response rate to 100 lg. This

prior information was used to construct 100,000 random

simulation samples comprised of five treatment groups

(doses 80 lg, 90 lg, 100 lg, 110 lg, and 120 lg) of equal

size. The sample sizes examined varied from five per group

(25 participants) to 50 per group (250 participants). Mean

ED95, standard errors, and the corresponding confidence

intervals (CI) were calculated for each of these 100,000

samples using Fieller’s method.13 The pilot data suggested

an ED95 of 104.5 lg. Based on these assumptions, we

expected a confidence interval of ± 6.5 lg around our

estimate of ED95 with 15 participants in each dose group.

This was considered to represent sufficient clinical preci-

sion for dosing. Therefore, to account for 5% loss to

A Ferring Inc. Product monograph: Duratocin (Carbetocin Injection).

2006; 1-20.
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follow-up, it was decided to recruit 16 patients in each

group for a total of 80 patients. The choice to study a dose

range from 80 lg to 120 lg was based on the fact that

there was 0% response with doses below 60 lg in the

unpublished pilot study, and in a study in which carbetocin

was administered intramuscularly after vaginal delivery,10

doses up to 200 lg were considered safe, but doses from 70

to 125 lg were considered optimal.

Demographic and baseline clinical characteristics of the

sample are presented according to the intervention arm

using means and standard deviations for continuous factors

and frequencies and proportions for categorical factors. Due

to a monotonic response, the primary aim of estimating the

ED95 could not be established. The primary outcome used

to inform this analysis (satisfactory uterine contractility at

two minutes) was therefore compared across dose groups

using Fisher’s exact test. For the secondary outcomes,

Kaplan-Meier survival estimates were constructed to

examine if time to receive additional uterotonic agents was

different across the groups. A log-rank test was used to

determine if survival probability differed across groups.

One-way analysis of variance was used to compare average

estimated blood loss across the groups, and Fisher’s exact

tests were used to compare the proportion of patients with

side effects across the groups. Further analysis included

univariate (simple) logistic regressions conducted to iden-

tify potential predictors of treatment failure.

Results

This study was conducted from November 2010 to April

2011. One hundred thirty-one women scheduled for elec-

tive CD were approached to participate in the study.

Thirty-five patients declined to participate and 16 did not

meet the inclusion criteria. Eighty women were random-

ized to five different dosing groups (i.e., 80, 90, 100, 110,

and 120 lg) with 16 subjects in each. All subjects were

included in the analysis (Figure).

Preoperative, demographic, and clinical characteristics

across the different groups are presented in Table 1.

The overall incidence of women with satisfactory uterine

contraction at two minutes after carbetocin administration

was 87% (70/80) and did not differ significantly across the

various study groups (Table 2). Therefore, it was not pos-

sible to create a dose response curve to calculate the ED95

of carbetocin for elective CD, which was the primary aim of

this study. Similarly, when the need for additional utero-

tonic medication within twenty-four hours was analyzed,

the results were also monotonic (Table 2). Nine women

(11%) required additional uterotonic therapy. In all instan-

ces it happened within four hours of carbetocin

administration. In the lowest dose (80 lg) group, 12%

(2/16) of the women required additional uterotonic drugs,

similar to the finding in the 110 lg and 120 lg groups.

There was some variation in the 90 lg and 100 lg groups,

but this was insufficient to reject the null hypothesis of no

difference across the dose groups (P = 0.61). Additional

uterotonic agents were required within four hours post-

delivery in 60% (6/10) of women who presented with

unsatisfactory uterine tone at two minutes as well as in 4%

(3/70) of those with initial satisfactory uterine tone. The

Kaplan-Meier survival analysis showed no significant dif-

ferences across the different groups with respect to the

number of patients requiring additional uterotonics at any

given point in time (P = 0.57).

Finally, we tested to see if there were any differences in

estimated blood loss (EBL) across the groups; however,

this too was not significant; the mean values were similar

across all the groups, with the possible exception of the

110 lg group in which the EBL was higher than in other

groups (Table 2). The overall mean (standard deviation)

EBL was 648.6 (426.5) mL.

There were no significant differences across the groups

in the incidence of side effects related to the use of car-

betocin (Table 3). The overall incidence of hypotension

was high, about 55%. The other most common side effects

encountered were flushing (36%) and nausea (16%). There

were no significant differences across the groups in the

amount of phenylephrine used after carbetocin adminis-

tration [F(4,75) = 0.40; P = 0.81]. The overall mean

(standard deviation) dose of phenylephrine used post-

delivery was 360 (390) lg.

Univariate logistic regressions were conducted to iden-

tify potential predictors of carbetocin treatment failure.

Given the small number of women with unsatisfactory

uterine contractility at two minutes (n = 10), only one

predictor variable could be entered into the model at one

Figure Randomization flowchart
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time. In our sample, there was no single factor that was

highly predictive of failure (Table 4).

Discussion

We found satisfactory uterine tone in the majority of the

women (87%) with the doses of carbetocin ranging from

80-120 lg; however, it appeared that the efficacy of car-

betocin was not dose-dependent within this dose range. No

dose tested in our study provided effective uterine con-

traction in 95% of the women. Interestingly, a small

number (4%) of the women with initial satisfactory uterine

tone also required additional uterotonic agents. In contrast,

the majority of the women (60%) with initial unsatisfactory

uterine tone required additional uterotonics. Due to the

even distribution of failed treatments across all study

groups, it was not possible to create a dose-response curve

and to calculate the ED95. It remains unclear whether the

dose range studied represents the maximum effective dose

of the drug. Consequently, a study is warranted to examine

lower doses as there was a high incidence of hypotension

across all groups in our study.

Table 1 Patient demographics and clinical characteristics by dosage groups

Carbetocin Dose

80 lg 90 lg 100 lg 110 lg 120 lg

Age in yr, mean (SD) 34.1 (4.4) 36.1 (3.8) 36.8 (4.0) 35.3 (3.1) 32.9 (6.1)

Height in cm, mean (SD) 160.5 (6.6) 165.2 (6.9) 160.1 (6.2) 163.8 (7.9) 163.8 (7.4)

Weight in kg, mean (SD) 76.6 (9.1) 79.4 (13.9) 78.8 (22.8) 81.9 (9.9) 79.3 (11.8)

BMI in kg�m-2, mean (SD) 29.9 (4.1) 31.3 (11.9) 30.7 (8.5) 30.6 (4.1) 29.5 (3.2)

Gestational age in weeks, mean (SD) 38.8 (0.9) 38.8 (0.8) 38.9 (0.9) 38.4 (0.9) 38.7 (0.9)

Primary CD n (%) 4 (25) 4 (25) 3 (19) 7 (44) 4 (25)

Nulliparous n (%) 3 (19) 1 (6) 3 (19) 5 (31) 4 (25)

SD = standard deviation; CD = Cesarean delivery

Table 2 Outcome measures

Carbetocin dose 80 lg 90 lg 100 lg 110 lg 120 lg P value

Satisfactory uterine tone at 2 min, n (%) 14 (88) 13 (81) 15 (94) 14 (88) 14 (88) 0.99

Additional uterotonic, n (%) 2 (13) 3 (19) 0 (0) 2 (13) 2 (13) 0.61

EBL (mL), mean (SD) 578.4 (543.2) 673.4 (473.0) 595.0 (420.2) 841.3 (369.6) 554.6 (262.2) 0.32

EBL = estimated blood loss; SD = standard deviation

Table 3 Side effects across groups following the administration of

carbetocin

Carbetocin dose 80 lg 90 lg 100 lg 110 lg 120 lg P value

Hypotension 11 (69) 8 (50) 9 (56) 9 (56) 7 (44) 0.74

Hypertension 1 (6) 0 (0) 1 (6) 2 (13) 2 (13) 0.87

Tachycardia 1 (6) 2 (13) 1 (6) 3 (19) 3 (19) 0.80

Bradycardia 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) -

Nausea 1 (6) 4 (25) 4 (25) 3 (19) 1 (6) 0.38

Vomiting 0 (0) 0 (0) 2 (13) 1 (6) 1 (6) 0.79

Headache 1 (6) 2 (13) 0 (0) 0 (0) 3 (19) 0.29

Flushing 5 (31) 6 (38) 7 (44) 3 (19) 8 (50) 0.43

Other 0 (0) 3 (19) 3 (19) 3 (19) 2 (13) 0.42

Values are expressed as n (%)

Table 4 Predictors of failed treatment with carbetocin

Odds Ratio (95% CI) P value

Dose

80 lg 1.00 (Reference) -

90 lg 1.62 (0.23 to 11.26) 0.63

100 lg 0.47 (0.04 to 5.73) 0.55

110 lg 1.00 (0.12 to 8.13) 1.00

120 lg 1.00 (0.12 to 8.13) 1.00

Age 1.05 (0.90 to 1.23) 0.57

Height 0.99 (0.90 to 1.09) 0.78

Weight 0.96 (0.90 to 1.02) 0.18

BMI 0.89 (0.73 to 1.07) 0.21

Preoperative HTC 299.50 (0.001 to 1,089.21) 0.63

Preoperative HGB 1.01 (0.95 to 1.07) 0.79

Gestational age 0.82 (0.37 to 1.81) 0.63

EBL 1.00 (1.00 to 1.00) 0.49

Odds ratios and 95% confidence intervals (CI) are presented along

with P values determined using the likelihood ratio test. BMI = body

mass index; HTC = hematocrit; HGB = hemoglobin; EBL = esti-

mated blood loss
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The minimum effective dose of oxytocin required to

provide adequate uterine contractility at CD has been

shown to be less than that traditionally used.14,15 Small

intravenous loading doses as low as 0.5 IU provided ade-

quate uterine contractility at elective CD in a population

similar to our study.14 Considering that carbetocin is an

oxytocin analogue, it is reasonable to assume that 100 lg

of carbetocin, which is equivalent to 5 IU of oxytocin

according to animal data,4 may also be considerably more

than the minimum necessary. This is especially true if the

suggestions are accurate that the human uterus is more

sensitive to carbetocin than the rat myometrium.1,4

The search for the minimum effective dose of carbetocin

is well justified, similar to what has occurred for oxytocin, as

carbetocin is thought to have a side effect profile similar to

that of oxytocin.6-8,16 The reported side effects of carbetocin

during CD include hypotension, headache, nausea, vomiting,

tremor, shortness of breath, abdominal pain, back pain, and

flushing.6,7,17 Overall, the incidence of these side effects in

our study was comparable with previous data.8 In our study,

however, there was a high incidence of hypotension.

Although the hemodynamic effects of oxytocin and

carbetocin have been described as similar,7,18 the infor-

mation on the incidence of hypotension following

carbetocin administration is not easily found in the litera-

ture. Slow boluses or infusions of oxytocin have shown to

reduce the cardiovascular effects of this drug.19 Similarly,

current recommendations suggest a slow intravenous bolus

of carbetocin over one minute.9, A It is not clear how this

one-minute time frame was determined. It appears to be an

extrapolation from current clinical practice with oxytocin.

Our study was unable to show a significant difference in

the incidence of side effects within the dose-range of

80-120 lg. Given the lack of data in the literature, it is

difficult to compare the incidence of hypotension found in

our study with other carbetocin studies. Borruto et al.17

reported a 21.1% incidence of hypotension after adminis-

tration of carbetocin 100 lg iv during CD, but the authors

failed to provide their definition of hypotension. On the

other hand, comparing our data with the findings of a

similar population that received small doses of oxytocin,14

the current study revealed 55% of hypotension, whereas the

oxytocin study showed a 30% incidence. Both studies took

place in the same institution, followed nearly identical CD

protocols, had a similar patient population, and had the

same definition for hypotension. Considering that the doses

of oxytocin used in the aforementioned study were small,

the apparently higher incidence of hypotension in this

study could be partially explained by the fact that the doses

used were in fact relatively high and/or by the fact that

carbetocin was administered as a bolus, even if a slow one.

One could argue that our protocol was too strict in the

definition and recording of hypotensive episodes. Even a

single BP reading below 20% of the baseline was consid-

ered a hypotensive episode regardless of its transient nature,

immediate treatment, or absence of other symptoms. This

could explain why the incidence of nausea and vomiting is

comparable with previous data8 in spite of the high inci-

dence of hypotension. In addition, all vital signs were

computer-captured and recorded. Therefore, it was not left

to the discretion of the attending anesthesiologist to report

the hypotensive episode. It is worthy of mention that the

side effects were secondary outcomes, and the study was

not powered to determine the difference in the incidence

between groups. In addition, the etiology of complications

reported in the context of CD (with the possible exception

of flushing) is multifactorial; therefore, the degree of car-

betocin’s contribution is difficult to estimate.

Regarding the estimation of blood loss, the comparison

of our study with other studies in the literature is prob-

lematic for many reasons, including the difference in

techniques to estimate blood loss. Boucher et al.6 used a

complex technique based on hemoglobin extraction to

quantify blood loss during CD. Unfortunately, a compari-

son with their results is not appropriate as their

quantification of blood loss began only after carbetocin

administration (mean blood loss of only 159 mL). Borruto

et al.17 included both elective and emergency CD in their

study and showed a mean blood loss of 600 mL, but the

methodology they used was visual estimation. Hematocrit

variation calculation used in our study may not be as

accurate as hemoglobin extraction techniques, but it pro-

vides an assessment free of the subjective bias of visual

estimation. Other sophisticated methods for estimation of

blood loss can be laborious and expensive.20

Carbetocin at the recommended dose of 100 lg has now

been used in thousands of women and has shown to provide

adequate uterine contraction with an acceptable safety pro-

file. Nevertheless, it is possible that doses lower than the

currently recommended 100 lg may prove advantageous

given the theoretical possibility of reducing side effects with

the use of lower doses of carbetocin and based on our findings

of similar efficacy within the dose range of 80-120 lg.

Further studies with doses lower than 80 lg are warranted to

assess the balance of efficacy and side effects, namely,

hypotension. However, our data may not be extrapolated to

other populations, such as women with increased risk for

PPH, including those undergoing CD while in labour.
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