
Biological and Clinical Sciences Research Journal 
eISSN: 2708-2261; pISSN: 2958-4728 

www.bcsrj.com    

DOI: https://doi.org/10.54112/bcsrj.v6i7.1881 

Biol. Clin. Sci. Res. J., Volume 6(7), 2025: 1881    

117 
 

Original Research Article 

Comparative Side Effects of Carbetocin vs Oxytocin in Prevention of Postpartum Bleeding Following 

Cesarean Sections 
 

 Ayesha Uzaima Tarin1*, Maria Rasheed2, Sadia Amin1  

 
1Department of Gynaecology, Nishtar Medical University and Hospital, Multan, Pakistan 

2Department of Gynaecology, DHQ Hospital, Muzaffargarh, Pakistan 

*Corresponding author`s email address: drnida123@yahoo.com 

(Received, 24th May 2025, Accepted 8th July2025, Published 31st July 2025) 

Abstract: Postpartum hemorrhage (PPH) remains one of the leading causes of maternal morbidity and mortality worldwide. Uterotonic agents such 

as oxytocin and carbetocin are commonly administered during cesarean sections to reduce the risk of PPH; however, their comparative safety and 
hemodynamic effects require further evaluation. Objective: To compare the side effects and hemodynamic effects of carbetocin versus oxytocin for 

preventing postpartum bleeding in women undergoing cesarean sections. Methods: This prospective study was conducted in the Department of 

Gynecology and Obstetrics, Nishtar Hospital, Multan, from November 5, 2024, to May 5, 2025. A total of 300 women undergoing elective cesarean 

section at term with singleton pregnancies and no comorbidities were enrolled using a convenience sampling technique. Participants were randomly 
assigned into two groups: the control group (n=150) received 5 IU of oxytocin intravenously over 3 minutes followed by a continuous infusion of 10 

IU in 1000 mL Plasma-Lyte over 24 hours, while the study group (n=150) received 100 μg of carbetocin intravenously over 3 minutes followed by 

1000 mL Plasma-Lyte infusion over 24 hours. Primary outcomes included the incidence of side effects (nausea, vomiting, flushing) and hemodynamic 

parameters (heart rate, blood pressure, hemoglobin, and hematocrit levels). Statistical analysis was performed using chi-square and t-tests, with a p-
value <0.05 considered significant. Results: The incidence of side effects was comparable between the groups: 22% in the carbetocin group and 21% 

in the oxytocin group. Nausea occurred more frequently in the oxytocin group (14%) than the carbetocin group (8%), while flushing was more frequent 

in the carbetocin group (14%) compared to the oxytocin group (8%); however, differences were not statistically significant (p>0.05). No patients in 

the carbetocin group required additional uterotonics or antiemetics. The mean postoperative hemoglobin drop was 2.15 g/dL in the carbetocin group 
and 2.2 g/dL in the oxytocin group (p=1.0), and the hematocrit change was also similar (p=0.9), indicating no significant hemodynamic difference 

between the two agents. Conclusion: Carbetocin and oxytocin demonstrate similar efficacy and safety profiles in preventing postpartum hemorrhage 

in cesarean deliveries, with no significant differences in side effects or hemodynamic outcomes. Carbetocin may offer a slight advantage by reducing 
the need for additional uterotonic or antiemetic therapy. 
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Introduction 

Postnatal bleeding is a common complication of birth, affecting 6% of 

total deliveries, which significantly increases the risk of morbidity and 
mortality. (1) The majority of these cases are caused by failure of the 

uterus to contract after delivery in up to 80% of women. (2)One of the 

most recognized risk factors of postpartum hemorrhage is cesarean 

section, which can be prevented by administering uterotonic agents as 
soon as the fetus is extracted.  

Oxytocin is the primary uterotonic agent used in women who undergo c-

sections to reduce the risk of PPH.(3)However, as its effects last for only 

up to 10 minutes, it must be delivered in repeated or continuous doses. As 
an alternative to oxytocin, carbetocin, its agonist, has been introduced 

recently, which has a longer half-life, resulting in sustained uterine 

contractions. (4) In a comparative review analysis between the two agents, 

carbetocin reduces the need to administer additional drugs. Still, there is 
no significant difference in the frequency of hemorrhage, the severity of 

hemorrhage, the amount of blood loss, or the side effects. (5) 

Oxytocin and carbetocin can both induce nausea and vomiting, low blood 

pressure, leading to vertigo or syncope, as reported by various controlled 

trials. (6, 7)Since carbetocin is a synthetic analogue of oxytocin, other 

secondary adverse effects are similar, including hypotension. The 

hemodynamic effects of low-dose oxytocin and carbetocin are also the 

same. The incidence of hypotension also does not differ between patients 
administered different doses of carbetocin and ranges from 40-55%.  

However, most of the studies conducted on the effects of these drugs are 

focused on normal vaginal deliveries. Secondly, they fail to report 

secondary outcomes such as the need for vasoactive medications and 
changes in hemoglobin and hematocrit after the intervention. This study 

was conducted to compare the side effects and hemodynamic effects of 

carbetocin versus oxytocin for preventing postpartum bleeding in women 

undergoing cesarean sections. 

Methodology  

A prospective study was conducted in the Gynecology and Obstetrics 

Department of Nishtar Hospital, Multan, from November 5, 2024, to May 

5, 2025. A total of 300 women scheduled for planned term cesarean 
section for singleton pregnancies without medical complications were 

included in the study by convenience sampling. This sample size was 

calculated to maintain 80% power at 0.05 statistical significance to assess 

a clinically relevant 5-15% decrease in side effects between both groups. 
The margin of error was kept at 5% with a 95% confidence interval in an 

estimated population size of 1500. All patients were selected after they 

were admitted to the obstetrics ward and were administered anesthesia. 

Women with gestational hypertension, diabetes, preeclampsia, and prior 
hypertension were excluded as these conditions could influence our 

outcomes. Informed consent was obtained from all participants of the 

study. The Ethical Review Board approved the study by Ref. No. 

18945/NMU dated  02-11-2024. 
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The patients were divided into two groups. The control group included 

150 women who were administered an initial fast dose of 5 units of 
oxytocin mixed with 10 mL of 0.9% NaCl over 3 minutes, then a 

continuous, slow-infusion dose of 10 units of oxytocin was administered 

mixed with 1000 mL of Plasma-Lyte over 24 hours. The study group 

included 150 women and was administered a fast dose of 100 
μgcarbetocin mixed in 10 mL of 0.9% NaCl over 3 minutes and then a 

continuous dose of 1000 mL Plasma-Lyte over 24 hours. The c-section 

was performed by the usual procedure in all women. If the blood pressure 

dropped by more than 10% from baseline or fell below 100 mmHg, a 

bolus dose of phenylephrine was given.  

The primary outcomes recorded were incidence and frequency of nausea 

and vomiting, flushing, heart rate, and blood pressure. Nausea and 

vomiting were recorded every 3 minutes and graded as zero for the 
absence of both, one for the lack of vomiting and light nausea, two for the 

lack of vomiting and persistent nausea, and three for severe nausea and 

vomiting. The presence or absence of flushing was noted. Heart rate and 

blood pressure were recorded every 3 minutes from the start to the end of 
the procedure. The secondary outcomes evaluated were Hb and 

hematocrit levels recorded at least 2 hours before treatment and 48 hours 

after treatment. This can estimate the amount of blood loss during 

hemorrhage. The need for vasopressors and other uterotonic medication 
was also recorded.  

All data were evaluated by SPSS version 21. The chi-square test was used 

to compare the dichotomous variables, such as the incidence of nausea 

and vomiting. Student's test was performed to compare normally 
distributed continuous data. Statistical significance was obtained at a p-

value of less than 0.05. 

Results 

A total of 300 women were recruited for the study, divided into a control 
group and a study group. The mean age between both groups did not differ 

significantly (p=0.3). Obstetric parameters, including primiparity (28% vs 

22%), history of c-section (64% vs 70%), and breech fetal presentation 
(24% vs 20%), were also similar between both groups, respectively. 

Preoperative hemodynamic factors, i.e., hemoglobin and hematocrit, were 

also identical (p=1.0 vs 0.9). The baseline parameters of patients are 

shown in Table I.  
The side effects in both groups were comparable. The overall incidence 

of side effects was 22% in the study group and 21% in the control group. 

Nausea was reported in 21 (14%) in the control group and 12 (8%) in the 

study group (p=0.5). Flushing was observed in 12 (8%) and 20 (14%) 

patients, respectively. No patient in the study group required additional 

uterotonic agents or antiemetics. The hemodynamic changes 

postoperatively were also similar. The mean change in hemoglobin level 

was higher in the control group (2.2 g/dL) as compared to the study group 
(2.15 g/dL), but the difference was insignificant (p=1.0), similar to the 

change in hematocrit levels (p=0.9). The primary and secondary outcomes 

of interventions are shown in Table II.  

Periodic monitoring of blood pressure and heart rate showed no difference 
between the two groups preoperatively. Oxytocin and carbetocin have a 

vasodilatory effect that can lead to low blood pressure. This was observed 

on our first measurement recorded 3minutes after the intervention and 

remained consistent across subsequent measurements throughout the 
procedure. The mean decrease in systolic BP after carbetocin 

administration was 15.1 mmHg (95% CI: 10.2-20.5) and after oxytocin 

administration was 9.3 mmHg (95% CI: 5.0-13.6). The mean decrease in 

diastolic BP was 8.2 mmHg (95% CI: 5.4-10.8) for the study group and 
9.0 mmHg (95% CI: 3.3-16.0) for the control group. However, the 

difference was not significant between the two groups in overall 

measurements. The mean heart rate was not affected by the intervention. 

 
 

Table I: Baseline Patients ' Patients’Parameters of Both Groups 

 Control group (n=150) Study group (n=150) P  

Age  30.2 ± 3.7 32.5 ± 3.9 0.3 

Primiparity  42 (28%) 33 (22%) - 

Repeat c-section  96 (64%) 105 (70%) - 

Breech presentation  36 (24%) 30 (20%) - 

Preoperative hemoglobin  12.2 ± 1.5  12.3 ± 1.5  1.0 

Preoperative hematocrit  34.1 ± 2.8 34.2 ± 3.2  0.9 

Systolic BP before anesthesia  130 ± 14.3  131 ± 17.6 0.2 

Diastolic BP before anesthesia 75 ± 8.6 80 ± 8.8  0.5 

Heart rate before anesthesia  95 ± 13 89 ± 11.7 0.5 

Table II: Primary Side Effects of Both Uterotonic Agents 

 Control group (n=150) Study group (n=150) P  

Nausea  21 (14%) 12 (8%) 0.5 

Flushing 12 (8%) 20 (14%) 0.8 

Need for vasopressors 36 (24%) 39 (26%) 0.9 

Need for other uterotonic agents 12 (8%) - 0.3 

Need for antiemetics 6 (4%) - 0.6 

Change in hemoglobin  2.2 ± 1 2.15 ± 0.9 1.0  

Change in hematocrit 4.11 ± 3.2 3.78 ± 3.5 0.9 

Discussion 

 

Several studies have been conducted to evaluate the effectiveness of 

carbetocin for the management of PPH.(8, 9) However, limited studies 
are available to investigate the comparative outcomes of oxytocin and 

carbetocin, especially regarding systemic non-hematological adverse 

effects. We conducted this study to compare the adverse effects, including 

nausea, vomiting, and flushing, in patients administered either oxytocin 

or carbetocin. Our results were within the clinically relevant range of 14% 

and 8% for the incidence of nausea and vomiting, although this difference 

was insignificant. The decrease in BP and requirement for vasopressors 

was also similar between patients. Regarding hemodynamic factors, both 
groups had negligible differences between preoperative and postoperative 

hemoglobin and hematocrit.  

C-sections are the major cause of postpartum bleeding, which can be 

managed by the use of uterotonic prophylactics to reduce blood loss and 
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risk of death. Despite oxytocin being the first-line treatment for a long 

time, its modified version, carbetocin, has been recognized in modern 
times. However, since their efficacy and action are comparable, there are 

conflicting opinions regarding the best choice. (10)Cole et al evaluated 

the comparative in vitro effect of both drugs on uterine muscle obtained 

from women undergoing c-sections. They reported that oxytocin was 
more effective in inducing contractions. (11)However, other studies 

investigating this in vitro effect reported no difference in the effectiveness 

of oxytocin and carbetocin. (12) 

There is scarce data regarding the adverse effects of both agents; however, 

similar to our study, nausea, vomiting, and flushing are the most common 

side effects. (13)Esseissah et al primarily study the effect of these agents 

on blood pressure and heart rate, along with secondary endpoints 

including headache, nausea, flushing, and vomiting. (14) All the 
parameters were similar between the two groups. The present study also 

reported these side effects, with no significant difference between the two 

groups. However, the study group experienced a higher incidence of 

flushing, while the control group experienced higher nausea.  
It is a common fact that oxytocin and carbetocin reduce blood pressure, 

especially when given in heavy doses. We administered a 5 IU dose of 

oxytocin as it is enough to induce contractions, followed by a heavier dose 

after a cesarean section. However, this did not influence its hypotensive 
effect, which is similar to that of carbetocin. Since the blood pressure only 

dropped soon after the intervention, patients remained stable later as BP 

did not change persistently after the initial drop. The impact of oxytocin 

and carbetocin on hemodynamics is similar to that of Balogun et al. and 
Kayikci et al.(15, 16). These studies reported a similar sudden drop after 

intervention, which remained unchanged during the procedure. There was 

no noticeable effect of a heavier dose of carbetocin, as Delavallade et al. 

reported that a 20 μg or 100 μg dose is equally effective. (17) However, 
future studies should consider assessing the effect of lower doses on 

primary side effects.   

We did not find any significant difference between the groups regarding 

mean blood loss as reported by Kalafat et al.(18). However, the change in 
hemoglobin levels was lower in the study group, indicating reduced blood 

loss after carbetocin administration. The same can be reported for the need 

for additional uterotonics or antiemetics.  

We recognize that the inclusion of a uniform group of patients was the 
strength of our study, as confounding factors, including multiparity, 

medications, or different surgical methods, did not influence the incidence 

of nausea and vomiting. However, our study has some limitations. The 

study was single-centered, which may have limited the generalizability or 
external validity of our results. Secondly, we did not report vomiting in 

the individual results due to limited outcomes, which may have been 

influenced by the short follow-up time that did not assess possible delayed 

complications. Thirdly, we did not study the effect of doses and anesthesia 
on the responses of agents. Fourthly, we only included patients 

undergoing elective c-sections; different results may be yielded in 

emergencies. 

Conclusion 

Oxytocin and carbetocin have similar incidences of adverse effects, 

including hypotension, nausea & vomiting, flushing, and mean blood loss 

after administration for management of postpartum bleeding in women 

undergoing cesarean sections. 
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