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ABSTRACT
Aim: This study aimed to compare the use of misoprostol to carbetocin in reducing blood loss during cesarean section in low 
risk patients.
Materials and Methods: This randomized controlled study enrolled 300 patients who were eligible. 150 women received 
carbetocin100ug i.v intra-operative immediately after extraction of the fetus during cesarean section (group A). They 
were compared to 150 women who received misoprostol 600ug rectally immediately before sterilization during caesarean                 
section (group B). 
Results: There is significant difference in intraoperative uterine atony [3 (2.0%) vs 11 (7.3%) P < 0.02] and the 
need for blood transfusion [2 (1.2%) vs 10 (6.7%) P > 0.018] and surgical hemostatic measures as uterine artery 
ligation and uterine compression sutures [0.00 vs 3.00 (2%)  P < 0.00 and 0.00 vs 12.00 (8%) P < 0.00] were 
higher in misopristol group. Also, the need for other uterotonic drugs was significantly higher in misopristol                                                                                                                      
group (10.0 ± 0.0 vs 13.15 ± 5.28, P < 0.001 and the difference in hemoglobin and hematocrit values before and after 
delivery were slightly higher in misopristol group with no statistical significance (10.71 ± 0.98 vs 10.86 ± 0.84, P < 0.15 
and 33.86 ± 2.8 vs 34.29 ± 2.7, P < 0.17). 
Conclusion: Intravenous therapy infusion of 100 ug carbetocin reduced but no significantly blood loss during cesarean 
section than 600ug rectal misoprostol.

INTRODUCTION                                                                 

Cesarean section is one of the most common surgeries 
practiced for save delivery of the fetus, however it is not 
a safe route of delivery its incidence is rising especially in 
high and middle income countries[1]. Although the WHO 
recommended cesarean section rate between 10 to 15% to 
decline the maternal mortality ratio and neonatal mortality 
ratio[1], the incidence show sharp increase especially in 
Egypt to reach 52% of all deliveries[2]. The major concern 
is that the average blood loss during cesarean delivery 
is 487 ml as estimated by Duthie 1992[3]. This amount is 
too close to the definition of postpartum hemorrhage by 
WHO as loss of 500 cc of blood in the first 24 hours after 
delivery[4] making control of blood loss during cesarean 
delivery crucial to decrease maternal morbidities.

Many medications used to decrease blood loss 
especially placental site bleeding during cesarean section 
including oxytocin, ergometrine, synthetic prostaglandins 
and recently carbetocin.

Carbetocin is an oxytocin analogue containing eight 
amino acids. It binds to oxytocin receptors expressed 
on uterine muscles of pregnant women inducing 
tetanic uterine contractions for about 11 minutes after 
administration of 8-30ug intravenous followed by rhythmic 
uterine contractions that last for 60 to 120 minutes                                                                                                   
(Attilakos G. et al., 2010)[5]. Also, it has a longer half life 
time than oxytocin and the recommended dose100ug IV[6].

Misoprostol is synthetic analogue to prostaglandin 
which is cheap heat stable uterotonic making it the 
alternative of choice to intravenous oxytocin in low 
resources countries[7]. The recommended dose for 
prophylaxis against postpartum hemorrhage is 600μg 
while 800μg is used as a treatment[8].

In the lack of sufficient studies comparing the use of 
carbetocin to misoprostol to decrease blood loss during 
cesarean section, this study was to compare the use of 
misoprostol to carbetocin in reducing blood loss during 
cesarean section.
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PATIENTS AND METHODS                                                                               

This was a randomized trial study conducted at 
Obstetrics and Gynecology Department, Mansoura 
University Hospitals during the period between February 
2017 to February 2018 and included 300 pregnant ladies.

Each patient signed on informed consent after thorough 
explanation of the process and purpose of the study, before 
participating in the study. Each patient had the right to 
withdraw from the study at any phase, without any adverse 
impact on her medical or ethical management.

The study was approved by the Ethical Research 
Committee of the Obstetrics and Gynecology Department 
and institutional review board in Mansoura University.

Three hundred pregnant women attended Obstetric 
Outpatient Clinics and Emergency Unit for Cesarean 
Section and considered low risk for intrapartum and 
postpartum hemorrhage were eligible for the study. The 
following patients were excluded from the study:

•Patients with previous history of postpartum 
hemorrhage.

•Multiple pregnancies.
•Patients with hypertension, preeclampsia and 

eclampsia.
•Patients with heart, renal or liver disorders. 
•Diabetes mellitus and gestational diabetes patients.
•Patients with low lying placenta, placenta 

Previaaccreta, percreta and accidental hemorrhage.
•Cases of ante partum hemorrhage and cases with 

coagulation disorders were excluded from the study.

The patients were randomly assigned into 2 
groups : Group A included pregnant ladies who                                                   
received papal 100 mg i.v intra-operative immediately after 
extraction of the fetus and group B included pregnant ladies 
who received misoprostol 600 mg rectally immediately 
before sterilization during caesarean section.

Randomization was done through sealed envelopes 
containing computer generated numbers and picked up 
by the pregnant ladies and were offered to them by the 
outpatient clinic and delivery ward nurses.

All participants were subjected to thorough history 
taking, general and abdominal examination, obstetric 
ultrasound examination and laboratory investigations 
including complete blood count (HBG and HCT before 
and after 24 hours of delivery, liver functions (SGOT, 
SGPT, serum albumin and total bilirubin), blood glucose 
level, serum creatinine and coagulation profile.

All patients were delivered by cesarean section 
under general anesthesia. Patients in group A received                         
carbetocin 100ug i.v (PABAL 100 micrograms/ml solution 
for injection, Ferring Pharmaceuticals Ltd) intra-operative 
immediately after extraction of the fetus; while, patients in 
group B received misoprostol 600ug (cytotec 200ug tablet, 
Pfizer G.D. Searle LLC) rectally immediately before 
sterilization during caesarean section.

The measures outcome of this study were the need for 
blood products transfusion, the amount of blood products 
transfusion, the operative time, operative complications 
uterine atony, the need for surgical interventions to stop 
bleeding as uterine artery ligation and uterine compression 
sutures and the deficit in hemoglobin level.

STATISTICAL ANALYSIS                                                                                 

Qualitative data was described using number and 
percent. Quantitative data was described using mean 
standard deviation for parametric data after testing 
normality using Kolmogrov-Smirnov test. Significance of 
the obtained results was judged at the 5% level. Student 
t-test for parametric quantitative variables was applied to 
compare between the two studied groups. Paired t-test for 
parametric quantitative variables was done to compare 
between the two periods (pre-post). Pearson correlation                      
was used to correlate between continuous parametric 
variables. Median and range was used for non-parametric 
quantitative data and Chi square was used to test significance. 
For all above-mentioned statistical tests done, the threshold 
of significance is fixed at 5% level (p-value). The results                                                                                                       
were considered non-significant when the probability 
of error is more than 5% (p > 0.05), significant when 
the probability of error is less than 5% (p < 0.05) and 
highly significant when the probability of error is less                                                          
than 0.1% (p < 0.01).
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Study flow chart:

RESULTS                                                                                

A total of 300 women who underwent CS were 
included in the study. In 150 women, carbetocin 100 
mg was given intravenous intra-operative immediately 
after extraction of the fetus (group A) and in the                             
other 150 women misoprostol 600 ug was given rectally 
immediately before sterilization during caesarean 
section (group B). The demographic characteristics of 
both groups are presented in Table 1.

As regard the intraoperative characters of both 
groups presented in Table 2, the duration of operation 
was average of 50 minutes in both groups without 
statistically significant difference. The intraoperative 
surgical difficulties as adhesion was not statistically 
different in both groups [50 (33.3%) vs 48 (32.0%)                  

P < 0.8]. However, intraoperative uterine atony was 
significantly higher in misoprostol group [3 (2.0%)                                                                                                                
vs 11 (7.3%), P < 0.02] and the need for blood transfusion 
was significantly higher in misopristol group [2 (1.2%)                                                                                                                   
vs 10 (6.7%), P > 0.018] and surgical hemostatic measures 
as uterine artery ligation and uterine compression sutures 
were significantly higher in misopristol group [0.00                 
vs 3.00 (2%) P < 0.00 and 0.00 vs 12.00 (8%), P < 0.00].

The need for other uterotonic drugs was  significantly 
higher in misoprostol group (10.0 ± 0.0 vs 13.15 ± 5.28, 
P < 0.001) as presented in Table 3. The difference in 
hemoglobin and hematocrit values before and after 
delivery were slightly higher in misoprostol group with 
no statistical significance (10.71 ± 0.98 vs 10.86 ± 0.84, 
P < 0.15 and 33.86 ± 2.8 vs 34.29 ± 2.7, P < 0.17) as 
presented in Table 4.
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Table 1:  Demographic Data of studied patients (age, parity and gravidity)

P valueGroup B
N=150

Group A
N=150

Age/years

p=0.3128.59 ± 4.828.06 ± 4.3Mean±SD

Gravidity

z=2.23
p=0.026*

2.0 (1.0-5.0)2.0 (1.0-6.0)Median (min-max)

Parity

p=0.02*1.0 (0.0-4.0)1.0 (0.0-5.0)Median (min-max)

CS  number

P=0.511.0 (0.0-4.0)1.0 (0.0-4.0)Median (min-max)

*Statistically significant (p<0.05)

Table 2: Intraoperative characters: Type of anesthesia, time of operation, complications, need for medical and surgical intervention and blood 
transfusion

P valueGroup B
N=150 n(%)

Group A
N=150 n(%)

p=0.848 (32.0)50 (33.3)Presence of Adhesions

Complications n (%)

p=0.02*11(7.3)3 (2.0)Atony

p=0.78
50.050.0Duration of operation/min

(30.0-80.0)(30.0-70.0)Median (min-max)

Unit of blood transfusion (%)

 p=0.018*
10 (6.7)2 (1.2)Received one unit.

140 (93.3)148 (98.3)Not received

Surgical measures (%)

P=0.00**
3.00(2%)0.00Uterine artery ligation

12.00(8%)0.00Compression sutures

*Statistically significant (p<0.05)
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Table 3:  Comparison of oxytocin dose between group A and B

P value
Group B

N=80
Group A

N=15

Oxytocin dose(iu)

p<0.001**13.15±5.2810.0±0.0Mean±SD

** High statistically significant (p<0.01)

Table 4: Comparison of hemoglobin and hematocrit values before delivery group A and B

P value
Group B
N=150

Mean ± SD

Group A
N=150

Mean ± SD

Before delivery

p=0.1510.86±0.8410.71±0.98Hemoglobin (mg/dl0)

p=0.1734.29±2.733.86±2.8Hematocrit

DISCUSSION                                                                  

Cesarean section is a delivery by abdominal and 
uterine incision and should be performed only if there 
is risk to the fetus or the mother from vaginal delivery, 
increase cesarean section practice especially for                                    
non-medical causes carry many short-term risks to the 
mother as postpartum hemorrhage, blood transfusion, 
hysterectomy and maternal death[9-11]. In the era of 
increase cesarean section rate especially in Egypt, 
many efforts should be done to decrease maternal 
morbidities for instance decreasing blood loss and the 
need for blood transfusion.

Many studies worldwide compared misoprostol 
to oxytocin in reducing blood loss during cesarean 
section, for example Gupta P. et al. (2016 ), who found 
that  misoprostol is effective as intramuscular oxytocin 
in reducing blood loss during cesarean section, 
however it has more side effects as regarding transient  
pyrexia and shivering[12].

Also Adanikin Al et al. (2014) who compared 
oxytocin infusion to 600ug rectal  misoprostol 
after cesarean section in tropical climates where 
there is little capability for refrigeration, found that 
misoprostol is as effective as oxytocin infusion for 
prevention of PPH[13] and Nagasree M.G.S and  Athota 
Smitha (2013) compared misoprostol to oxytocin in 
prevention of PPH concluded that misoprostol is cost 

effective, easily administrated and can be considered 
for use in low resource areas[14].

There are few studies compared carbetocin to 
misoprostol in reducing blood loss during cesarean 
section, but there is abundance of studies compared 
the use of carbetocin to the use of oxytocin and the use 
of misoprostol to the use of oxytocin in reducing blood 
loss after cesarean section and prevention of PPH.

This randomized controlled study aimed to 
compare the use of intra-partum misoprostol 
to carbetocin for decreasing blood loss during 
cesarean section and subsequently decreasing risk of 
postpartum hemorrhage. In this study, low risk patients 
for postpartum hemorrhage including previous four 
deliveries or less, unscarred uterus or previous one 
cesarean section, elective cesarean sections and 
no medical disorder complicating pregnancy were 
selected. Although general anesthesia is known as a 
risk factor to uterine atony and postpartum hemorrhage 
in cesarean section[15,16], it is the preferred type of 
anesthesia by most of the patients in this community 
that is why all patients in this study received general 
anesthesia, this made patients in both group at equal 
risk of uterine atony during cesarean section.

There was no significant difference regarding the 
operative time in both groups but the uterine atony 
evident by the presence of floppy uterus after delivery 

P value significant if (P<0.05)
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of the fetus and placenta and significant placental site 
bleeding was significantly more frequent in misoprostol 
group 11 (7.3%) patients compared to carbetocin                                                                                             
group 2 (3%) patients. This is mostly attributed to 
the potent uterotonic effect of carbetocin as evident 
in previous study by D. Cordovani and his coworkers 
who found that in carbetocin reduce incidence of 
uterine atony in low risk patients[17].

Uterine atony which was more significant in the 
misoprostol group necessitate additional surgical 
procedure to control bleeding such as uterine artery 
ligation in 3 (2%) patients and uterine compression 
sutures in 8 (11%) patients. This is in agreement with 
Ali AE-NAE-G et al. (2017) who found that carbetocin 
decreases the need for surgical measures to decrease 
blood loss during operation[18].

In the present study, the need for blood transfusion 
was significantly higher in misoprostol group. This 
can be explained by the less number of patients 
with uterine atony in carbetocin group. This was in 
agreement with Ali AE-NAE-G et al. (2017 ) who 
found that carbetocin decreases the need for blood 
transfusion after cesarean[18]. Also, uterine atony 
which was more significant in the misoprostol group 
necessitate use of more oxytocin, this agrees with 
(Sull, Chong YS, Samuel M 200) who concluded that 
carbetocin significantly decreases the need for other 
uterotonic drugs[19].

In this study, the usage of carbetocin during cesarean 
delivery decreased but not significantly the amount of 
intraoperative blood loss evident by lower hemoglobin 
and hematocrit deficit. However, this insignificant 
difference is due to estimating the blood loss based 
on deficit in hemoglobin level pre and postoperative 
as the sufficient data about number of towels used 
and the amount of blood in surgical suctions during 
cesarean delivery is lacked.  This finding agrees with               
Sitaula S. et al. (2017) who found that carbetocin was 
superior to misoprostol in decreasing intraoperative 
blood loss[20].

LIMITATIONS OF THE STUDY                                                        

The limitations in this study are the relatively small 
number of patients and that the study was not blinded, 
so randomized controlled trial including larger number 
of patients and multicenter studies are recommended 
for clear reliable conclusion and adequate measurement 
of blood loss during the cesarean delivery.

CONCLUSION                                                        

In this study, i.v. infusion of 100ug carbetocin in 
cesarean section after delivery of the fetal shoulder 

is superior to 600ug rectal misoprostol at the time 
of anesthesia induction during cesarean section 
in reducing blood loss and subsequent maternal 
morbidities.
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