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ABSTRACT

Background: Postpartum hemorrhage (PPH) is a leading cause of maternal mortality and morbidity, particularly in regions with limited
healthcare resources, such as Bihar, India. Active management of the third stage of labor (AMTSL) is recommended to prevent PPH,
with oxytocin being the first-line uterotonic. However, its short half-life and refrigeration requirements necessitate alternatives like
carbetocin, a long-acting synthetic oxytocin analog.

Objective: This study aimed to compare the efficacy and safety of carbetocin versus oxytocin in preventing PPH in women undergoing
normal vaginal delivery at a tertiary care center in Bihar, India.

Methods: A randomized controlled trial was conducted from February to November 2024, including women aged 18-45 with singleton
pregnancies and low risk for postpartum hypertension. Participants were randomly assigned to receive either carbetocin (100 mcg)
or oxytocin (10 IU) immediately after delivery. Primary outcomes included the volume of blood loss within 24 hours, while secondary
outcomes assessed adverse effects, need for additional uterotonics, and maternal and neonatal outcomes.

Results: The study included 150 participants, with no significant differences in baseline characteristics between the two groups. The
mean blood loss was significantly lower in the carbetocin group (362.53 + 40.13 ml) compared to the oxytocin group (392.89 + 47.34
ml, P =0.00004). Other secondary outcomes, including the incidence of adverse effects and neonatal outcomes, showed no significant
differences between the groups.

Conclusion: Carbetocin significantly reduces mean blood loss in postpartum women compared to oxytocin, indicating its potential as
a more effective management option for PPH. Both medications exhibited similar safety profiles regarding maternal and neonatal

outcomes, supporting the inclusion of carbetocin in clinical guidelines for PPH management.
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INTRODUCTION

ostpartum hemorrhage (PPH) is a prominent cause of

maternal mortality and morbidity globally, especially

in Bihar, India.%> PPH—500 ml or greater blood loss
within 24 hours of birth—has a major influence on maternal
health.* 4 Obstetric care has improved, but PPH
management and prevention remain difficult, especially in
places with limited healthcare resources and qualified
staff.>

PPH causes a large number of maternal deaths in India.
Effective PPH prevention is needed, especially in places with
high maternal mortality, according to the WHO. To
minimize PPH, active third-stage labor management
(AMTSL) is advised. AMTSL uses uterotonics, controlled
cord traction, and uterine massage immediately after
delivery.® Due to its effectiveness in uterine contractions
and blood loss reduction, oxytocin is the first-line
uterotonic drug in AMTSL.”® Oxytocin's short half-life and
need for refrigeration have compelled the search for
alternatives.®

A possible PPH preventive approach is carbetocin, a long-
acting synthetic oxytocin analog. Carbetocin mimics
oxytocin but lasts longer, making it useful in situations
where cold chain storage and continuous monitoring are
not possible.l® Carbatocin is proved to be as effective as
oxytocin in PPH due to its efficacy and safety, according to
several studies.!

A comprehensive literature review shows inconsistent
results on carbetocin and oxytocin effectiveness. Some
research shows that carbetocin reduces the need for
uterotonics and severe PPH. Some studies demonstrated no
difference between the agents. However, most research
emphasizes carbetocin's long-lasting effect, especially in
low-resource situations.’? Due to its stability at ambient
temperature and single-dose administration, carbetocin is
suitable for usage in rural and distant places without access
to healthcare or refrigeration.3

Based on evidence, the study compared carbetocin and
oxytocin to determine the best uterotonic drug for PPH
prevention. To improve mother health in India, an efficient
and feasible intervention was needed due to high maternal
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mortality rates. The study's findings had potential to
influence national and local PPH preventive policies and
guidelines.

This comparative study aimed to evaluate the efficacy and
safety of carbetocin versus oxytocin in preventing PPH in
women undergoing normal vaginal delivery at a tertiary
care center in Bihar. The primary objective was to assess the
reduction in postpartum blood loss with carbetocin
compared to oxytocin. Secondary objectives included
evaluating the incidence of adverse effects, the need for
additional uterotonic agents, and maternal and neonatal
outcomes.

MATERIALS AND METHODS

Study Design: This randomized controlled trial was done at
a Bihar, India tertiary care hospital from February to
November 2024. All participants gave informed consent,
understanding the study's goal, procedures, risks, and
benefits. Participants' privacy was protected during the
investigation.

Inclusion Criteria: Women who were between the ages of
18 and 45, carrying a singleton pregnancy, delivering their
babies vaginally, and having a low risk of postpartum
hypertension were included in the study.

Exclusion Criteria: Multiple pregnancies, pre-existing
medical issues, past cesarean birth, and known allergies to
either carbetocin or oxytocin were among the factors that
were used to exclude participants from the study process.

Randomization and Blinding: Participants were randomly
assigned to one of two groups using a computer-generated
randomization sequence: Group A received carbetocin, and
Group B received oxytocin. The allocation was concealed
from both participants and healthcare providers to ensure
blinding.

Intervention: Group A received 100 mcg of carbetocin
intramuscularly immediately after the delivery of the baby.
Group B received 10 IU of oxytocin intramuscularly
following the same protocol. Both groups received standard
care for the third stage of labor, including controlled cord
traction and uterine massage.

When the baby was delivered, the drugs were started
immediately, and the third stage of labor was managed in
accordance with the standards provided by the World

Health Organization (WHO).® In the aftermath of the
clamping and cutting of the umbilical cord, a plastic drape
was placed over the woman's buttocks with the purpose of
collecting blood.

Outcome Measures: The volume of blood loss that was
measured within the first twenty-four hours after delivery
was the primary focus of the outcome measurement. Blood
loss was measured with the help of a collection bag and a
drape that had been calibrated. The incidence of adverse
effects, the requirement for further uterotonic drugs,
maternal hemodynamic stability, and neonatal outcomes
were all included in the secondary outcome measures.

Data Collection: Clinical observations, interviews with
patients, and a review of medical records were the methods
that were utilized to obtain data. Both immediately after
delivery and twenty-four hours after delivery, the amount
of blood loss was documented. Throughout the duration of
the study, adverse events were tracked and documentation
was obtained. Assessments and documentations were
made about the hemodynamic parameters and neonatal
outcomes.

Sample Size Calculation: The sample size was calculated
based on previous studies comparing carbetocin and
oxytocin, aiming for a power of 80% and a significance level
of 5%.1 A total of 150 participants (75 in each group) were
required to detect a clinically significant difference in blood
loss between the two groups.

Statistical Analysis: Data were analyzed using SPSS
software. Descriptive statistics were used to summarize
demographic and clinical characteristics. The primary
outcome was compared between the two groups using an
independent t-test. Secondary outcomes were analyzed
using chi-square test or fisher’s exact test for categorical
variables. A p-value of less than 0.05 was considered
statistically significant.

RESULTS

Table 1 demonstrates no significant differences in baseline
demographic and clinical features between Group A
(carbetocin) and Group B (oxytocin). Both groups average
27 years old and 39 weeks gestational age. The groups have
similar numbers of primigravida women, induced labor, and
enhanced labor. Both populations have similar postpartum
bleeding rates.

Table 1: Comparison of baseline demographic and clinical characteristics between Group A (carbetocin) and Group B

(oxytocin group)

Variables GroupA(n=75) GroupB (n=75) P-Value
Age in years (Mean * SD) 27.12+2.21 27.14 £ 2.37 0.96*
Number of primi-gravida 34 32 0.87**
Gestation age in weeks (Mean * SD) 38.96+1.01 39.05+1.18 0.62*
Number of women in which labour was induced 14 16 0.84**
Number of women in which labor was augmented 30 28 0.87%*
Number of women with previous postpartum haemorrhage 3 2 >0.99**

*Unpaired t-test  **Fisher’s exact test
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Outcome Measures Group A Group B P-Value
(n=75) (n=175) (Fisher’s exact test)
Mean blood loss in ml £ SD 362.53 +40.13 392.89+47.34 0.00004
(Unpaired t test)

Number of women with post-partum blood loss > 500 ml 10 18 0.14
Number of women requiring additional uterotonic agents 14 18 0.55
Number of women requiring blood transfusion 0.28
Number of women requiring manual removal of placenta 0.50
Number of women requiring additional surgical procedure 2 0.44

S- Significant NS- Non-Significant

Group A had considerably lower blood loss than Group B (362.53 + 40.13 ml vs. 392.89 + 47.34 ml, P = 0.00004). Non-
statistically significant variations were found in the number of women with post-partum blood loss > 500 ml, needing extra

Table 2: Comparison of effectiveness between Group A (carbetocin) and Group B (oxytocin group)

uterotonic medications, blood transfusions, manual placenta removal, or other surgical operations.

Number of Women

Table 3: Comparison of neonatal outcomes between Group A (carbetocin) and Group B (oxytocin group)

Outcome Group A Group B P-Value
(n=75) (n=75) (Fisher’s exact test)

Number of new-borns requiring 5 8 0.56

resuscitation

Number of new-borns requiring 5 2 0.44
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Figure 1: Comparison of Efficacy in PPH

Post-partum blood Additional uterotonic Blood transfusion  Manual removal of  Additional surgical
agents placenta procedure

loss > 500 ml
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mechanical ventilation resuscitation

In Group A, 5 neonates need resuscitation compared to 8 in Group B, although the difference is not statistically significant
(P =0.56). Group A also has more newborns that need mechanical ventilation than Group B (5 vs. 2), but the difference is

not statistically significant (P = 0.44).

Table 4: Comparison of frequency of different adverse events between Group A (carbetocin) and Group B (oxytocin group)

©Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited.

Adverse Events

Abdominal pain

Nausea & Vomiting

Chest pain
Flushing

Group A Group B P-Value
(n=75) (n=75) (Fisher’s exact test)
3 9 0.13
5 12 0.12
3 2 >0.99
6 10 0.43
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Abdominal pain, nausea, vomiting, chest pain, and flushing
are not significantly different between groups. Specific
symptoms included abdominal discomfort in 3 women
versus 9 in Group B (P = 0.13), nausea and vomiting in 5
women versus 12 in Group B (P = 0.12), chest pain in 3
women versus 2 in Group B (P > 0.99), and flushing in 6
women versus 10 in Group B.

DISCUSSION
The study compares carbetocin with oxytocin in
demographics, blood loss management, neonatal

outcomes, and postpartum adverse events. A well-matched
baseline demographic and clinical profile between the two
groups ensured that the study's findings were robust and
not influenced by starting disparities. This study's
comparisons depend on parity to accurately assess each
drug's results.

The carbetocin group had much less mean blood loss than
the oxytocin group. This suggests that carbetocin may
reduce postpartum bleeding, a major cause of maternal
mortality. A large reduction in blood loss could make
carbetocin the primary treatment for postpartum
hemorrhage in clinical settings.

The number of women with blood loss over 500 ml, those
requiring additional uterotonic agents, blood transfusions,
manual placenta removal, or additional surgical procedures
did not differ between carbetocin and oxytocin groups.
Carbatocin may be better at managing blood loss, although
it performs similarly to oxytocin in other clinical outcomes.
Practitioners must consider this when assessing each drug's
benefits and drawbacks.

These findings align with the studies of Rath W et al., which
indicated that the extended duration of carbetocin's action
resulted in comparable incidence rates.*

Both groups had similar neonatal outcomes, with no
significant variations in resuscitation or mechanical
breathing rates. This consistency suggests that carbetocin
and oxytocin do not impact infant health outcomes,
confirming that both medications are safe. This study helps
guide therapeutic decisions to protect infant safety without
compromising maternal advantages.

No significant differences were found in adverse events
between groups. Carbatocin and oxytocin had equal
incidence rates of abdominal pain, nausea, vomiting, chest
pain, and flushing, suggesting similar safety profiles. This
information is crucial for health practitioners since it shows
that these medications can be chosen based on blood loss
reduction without increased side effects.

Jackson Jr. KW et al. found that uterotonics are the best
strategy to prevent postpartum haemorrhage, hence
oxytocin is widely used.’ India's rural areas struggle to
maintain the cold chain needed for oxytocin activity. Heat-
stable carbetocin is lifesaving in such situations.

Maged AM et al. found that a single intramuscular or
intravenous carbetocin dose is equally helpful.'* Malm M et

al. found the IV or IM injection of carbetocin to be safe with
little side effects. This allows its use in basic healthcare.!” In
India, carbetocin costs higher than oxytocin. Due to its one-
dose efficacy and lack of cold chain requirement, carbetocin
is advantageous in India.

Avoiding atony postpartum hemorrhage requires powerful
uterotonic medicines. Theunissen FJ et al. found that low-
and middle-income nations often have uterotonic agent
quality difficulties.'® The latest data shows that 45.6% to
74.2% of oxytocin specimens in these countries failed
quality testing due to insufficient active component.®20
Thus, uterotonic drug potency and quality must be
improved to stop postpartum hemorrhage.

Beyond clinical practice, this study affects health policy.
Carbetocin  may improve postpartum hemorrhage
management due to its considerable reduction in mean
blood loss. Carbatocin in clinical guidelines may improve
maternal health and lower severe postpartum hemorrhage
healthcare expenditures. These findings may help
policymakers update treatment guidelines and ensure
carbetocin availability in maternity care to improve mother
health.

This study compares carbetocin to oxytocin's efficacy and
safety, although it has significant drawbacks. The sample
size is suitable for early comparisons but may not be large
enough to detect rare adverse events or subtle outcomes.
The study also ignores long-term maternal and newborn
health impacts by focusing on immediate postpartum
outcomes. The single-center design may also limit
generalizability to other demographics or healthcare
environments. Further research with bigger, more diverse
populations and longer follow-ups is needed to validate and
overcome these shortcomings.

CONCLUSION

As a conclusion, this study underlines the fact that
carbetocin considerably reduces mean blood loss in
postpartum women when compared to oxytocin, indicating
that it is more effective in the management of postpartum
hemorrhage. The two medications, on the other hand,
exhibit equivalent outcomes with regard to various
postpartum metrics, newborn health, and adverse events,
which indicates that their safety profiles are equal. The
inclusion of carbetocin in clinical guidelines for the
management of postpartum hemorrhage is supported by
these findings, which highlight the potential of carbetocin
to improve maternal care without compromising the safety
of neonates.

Acknowledgement: We are thankful to the healthcare
workers of Narayan Medical College and Hospital, Jamuhar,
Sasaram, India.

Source of Support: The author(s) received no financial
support for the research, authorship, and/or publication of
this article

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net

©Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited.

203


http://www.globalresearchonline.net/
http://www.globalresearchonline.net/

Int. J. Pharm. Sci. Rev. Res., ISSN: 0976 — 044X, 85(2) — February 2025; Article No. 32, Pages: 200-204

DOI: 10.47583/ijpsrr.2025.v85i02.032

Conflict of Interest: The author(s) declared no potential

conflicts of

interest with respect to the research,

authorship, and/or publication of this article.

REFERENCES

1.

Meh C, Sharma A, Ram U, Fadel S, Correa N, Snelgrove JW,
Shah P, Begum R, Shah M, Hana T, Fu SH, Raveendran L,
Mishra B, Jha P. Trends in maternal mortality in India over
two decades in nationally representative surveys. BJOG.
2022 Mar;129(4):550-561. doi: 10.1111/1471-0528.16888.
Epub 2021 Sep 15. PMID: 34455679; PMCID: PM(C9292773.

Panda S. 'Postpartum haemorrhage remains a major
challenge in areas with limited access to healthcare
facilities'. Financial Express. 2023 Jun 4. Available from:
https://www.financialexpress.com/business/healthcare-
postpartum-haemorrhage-remains-a-major-challenge-in-
areas-with-limited-access-to-healthcare-facilities-3107181/

Wormer KC, Jamil RT, Bryant SB. Postpartum Hemorrhage.
[Updated 2024 Jul 19]. In: StatPearls [Internet]. Treasure
Island (FL): StatPearls Publishing; 2024 Jan-. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK499988

Blaha J, Bartosova T. Epidemiology and definition of PPH
worldwide. Best Pract Res Clin Anaesthesiol. 2022;36(3-
4):325-339. doi: 10.1016/j.bpa.2022.11.001.

Mufioz M, Stensballe J, Ducloy-Bouthors AS, Bonnet MP, De
Robertis E, Fornet |, Goffinet F, Hofer S, Holzgreve W,
Manrique S, Nizard J, Christory F, Samama CM, Hardy JF.
Patient blood management in obstetrics: prevention and
treatment of postpartum haemorrhage. A NATA consensus
statement. Blood Transfus. 2019 Mar;17(2):112-136. doi:
10.2450/2019.0245-18. Epub 2019 Feb 6. PMID: 30865585;
PMCID: PMC6476742.

World Health Organization. WHO recommendations for the
prevention and treatment of postpartum haemorrhage.
2012. WHO: Geneva, Switzerland. Available from:
https://iris.who.int/bitstream/handle/10665/119831/WHO
_RHR_14.18_eng.pdf?sequence=1

Salati JA, Leathersich SJ, Williams MJ, Cuthbert A, Tolosa JE.
Prophylactic oxytocin for the third stage of labour to prevent
postpartum haemorrhage. Cochrane Database Syst Rev.
2019 Apr 29;4(4):CD001808. doi:
10.1002/14651858.CD001808.pub3.  PMID:  31032882;
PMCID: PMC6487388.

Sosa CG, Althabe F, Belizan JM, Buekens P. Use of oxytocin
during early stages of labor and its effect on active
management of third stage of labor. Am J Obstet Gynecol.
2011 Mar;204(3):238.e1-5. doi: 10.1016/j.ajog.2010.10.005.
Epub 2010 Dec 8. PMID: 21145034; PMCID: PMC3057346.

Nguyen TH, Lambert P, Minhas RS, McEvoy C, Deadman K,
Wright P, Prankerd RJ, Mogatle S, McIntosh MP. Temperature
stability of oxytocin ampoules labelled for storage at 2°C-8°C
and below 25°C: an observational assessment under
controlled accelerated and temperature cycling conditions.
BMJ Open. 2019 Jul 26;9(7):e029083. doi:

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

10.1136/bmjopen-2019-029083. PMID: 31350247; PMCID:
PMC6661635.

Su LL, Chong YS, Samuel M. Carbetocin for preventing
postpartum haemorrhage. Cochrane Database Syst Rew.
2012 Apr 18;2012(4):CD005457. doi:
10.1002/14651858.CD005457.pub4.  PMID:  22513931;
PMCID: PMC11422753.

Jin XH, Li D, Li X. Carbetocin vs oxytocin for prevention of
postpartum hemorrhage after vaginal delivery: A meta-
analysis. Medicine (Baltimore). 2019 Nov;98(47):e17911.
doi: 10.1097/MD.0000000000017911. PMID: 31764790;
PMCID: PMC6882650.

Maged AM, EI-Goly NA, Turki D, Bassiouny N, EI-Demiry N. A
systematic review and meta-analysis of randomized trials
comparing carbetocin to oxytocin in prevention of
postpartum hemorrhage after cesarean delivery in low-risk
women. J Obstet Gynaecol Res. 2025;51(1):e16194. doi:
10.1111/jog.16194.

Widmer M, Piaggio G, Abdel-Aleem H, Carroli G, Chong YS,
Coomarasamy A, Fawole B, Goudar S, Hofmeyr GI,
Lumbiganon P, Mugerwa K, Nguyen TM, Qureshi Z, Souza JP,
Gllmezoglu AM. Room temperature stable carbetocin for
the prevention of postpartum haemorrhage during the third
stage of labour in women delivering vaginally: study protocol
for a randomized controlled trial. Trials. 2016 Mar
17;17(1):143. doi: 10.1186/s13063-016-1271-y. PMID:
26988231; PMCID: PMC4794812.

Rath W. Prevention of postpartum haemorrhage with the
oxytocin analogue carbetocin. Eur J Obstet Gynecol Reprod
Biol. 2009;147(1):15-20.

Jackson Jr KW, Allbert JR, Schemmer GK, Elliot M, Humphrey
A, Taylor J. Arandomized controlled trial comparing oxytocin
administration before and after placental delivery in the
prevention of postpartum hemorrhage. Am J Obstet
Gynecol. 2001;185(4):873- 7.

Maged AM, Hassan AM, Shehata NA. Carbetocin versus
oxytocin for prevention of postpartum hemorrhage after
vaginal delivery in high risk women. J Matern Neonat Med.
2015;29(4):532-6.

Malm M, Madsen |, Kjellstrom J. Development and stability
of a heat-stable formulation of carbetocin for the prevention
of postpartum haemorrhage for use in low and middle-
income countries. J Pep Sci. 2018:e3082.

Theunissen FJ, Chinery L, Pujar YV. Current research on
carbetocin and implications for prevention of postpartum
haemorrhage. Reprod Health 2018;15.

Anyakora C, Oni Y, Ezedinachi U, et al. Quality medicines in
maternal health: results of oxytocin, misoprostol,
magnesium sulfate and calcium gluconate quality audits.
BMC Preg Childbirth 2018;18:44.

Torloni MR, Gomes Freitas C, Kartoglu UH, et al. Quality of
oxytocin available in low- and middle-income countries: a
systematic review of the literature. BJOG 2016;123:2076-86.

For any questions related to this article, please reach us at: globalresearchonline@rediffmail.com

New manuscripts for publication can be submitted at: submit@globalresearchonline.net and submit_ijpsrr@rediffmail.com

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net

©Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited.

204


http://www.globalresearchonline.net/
http://www.globalresearchonline.net/
mailto:globalresearchonline@rediffmail.com
mailto:submit@globalresearchonline.net
mailto:submit_ijpsrr@rediffmail.com

