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Abstract

In the absence of comprehensive data investigating carbetocin versus misoprostol for reducing postpartum
hemorrhage (PPH) during cesarean section (CS), we performed this investigation to compare the efficiency
and side events of carbetocin versus misoprostol in the protection and reduction of PPH for women who
underwent CS. From inception to September 2022, we depended on searching through various databases for
eligible trials involving Cochrane, Web of Science, PubMed, Scopus, and Google Scholar. From the efficacy
prospect, we found that carbetocin substantially decreased intraoperative blood loss (p<0.001),
hemoglobin/hematocrit levels (p<0.001), and the need for blood transfusion (p=0.002)/additional surgical
interventions (p=0.003) than misoprostol. However, we revealed no substantial variation between both drugs
for the need for additional uterotonic agents (p=0.08). From the safety prospect, we found that incidences of
fever (p=0.002), heat sensation (p=0.007), metallic taste (p=0.01), and shivering (p=0.0002) were lower

in carbetocin administration than in misoprostol. However, headache (p=0.34) and palpitation (p=0.11)
incidences revealed no substantial variation between both drugs. In conclusion, from the efficacy and safety
prospect, for women who underwent CS, carbetocin is more effective and safer in preventing and reducing
PPH than misoprostol.

Categories: Obstetrics/Gynecology
Keywords: meta-analysis, cesarean section (cs), postoperative blood loss, misoprostol, carbetocin

Introduction And Background

Cesarean section (CS) is among the most often performed major procedures on women globally [1], and its
prevalence is rising, particularly in high- and middle-income nations. Although the World Health
Organization (WHO) advised a CS rate of 10% to 15% to reduce both maternal and newborn death ratios [2],
the prevalence has increased significantly, particularly in Egypt, reaching 52% of all deliveries [3].

CS-related postpartum hemorrhage (PPH) is a leading factor in maternal death [4], especially when the
female loses more blood than 500 ml the day after a natural birth or more than 1000 ml after a CS [5]. Uterine
atony is the underlying cause of PPH in almost 70% of instances [6,7]. The WHO encourages the active
management of the third stage of labor and the introduction of uterotonic drugs as PPH prophylaxis in

all women [8]. However, studies have revealed that 6%-16% of women still suffer hemorrhage over 500 ml
despite the use of preventative medicines [9]. As a result, it is crucial to administer uterotonic medications
during CS to reduce the incidence of PPH.

Numerous uterotonic medications, such as oxytocin, misoprostol, and carbetocin, were recommended to
reduce bleeding during CS. Misoprostol, an analog of prostaglandin, has a strong uterotonic impact. It is
affordable, viable at regular temperatures, and causes minimal adverse reactions [10]. When taken orally,
vaginally, sublingually, recto-rectally, or buccally, it is well absorbed [11]. Since it enhances the frequency
and strength of uterus contractility during labor, it is helpful in both the prevention and treatment of PPH
[12].

Carbetocin is an oxytocin analog that has undergone structural changes to lengthen its half-life and extend
its therapeutic action [13]. It is recommended to prevent uterine atony and PPH after CS. Carbetocin is
injected intravenously to cause cyclic uterine contractility, which continues for around one hour; however,
an intramuscular injection greatly extends this activity to 120 minutes [14]. It has been connected to a
substantial reduction in the need for other uterotonic drugs and uterus massaging after vaginal childbirth
[15].

In the absence of comprehensive data investigating carbetocin versus misoprostol for reducing PPH during
CS, w we performed this investigation to compare the efficiency and side events of carbetocin versus
misoprostol in the protection and reduction of PPH for women who underwent CS.
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Review
Methods

Sources of Data and Study Selection

The study protocol was not retrospectively recorded in the International Prospective Register of Systematic
Reviews (PROSPERO).This study adhered to the guidelines in the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) statement [16] and the Cochrane Handbook for Systematic Reviews of
Interventions [17]. Due to the study design, we did not need formal approval from ethics for our work.

From the inception to September 2022, we depended on searching through various databases for eligible
trials, involving Cochrane, Web of Science, PubMed, Scopus, and Google Scholar. We adopted the following
search strategy and its related terms: (“cesarean section” OR CS OR “C-section” OR “abdominal delivery”)
AND (misoprostol OR “novo misoprostol” OR “apo misoprostol” OR cytotec OR “SC30249” OR “SC29333”
OR glefos OR misodel OR mysodelle OR misotac) AND (carbetocin OR pabal OR depotocin OR duratocin OR
lonacetene). The actual strategy employed in each database is shown in the Appendices. We also checked the
bibliographies of the papers we had gathered in order to broaden the scope of the literature study. Moreover,
we excluded trials whose collected information could not be regarded for analysis. Two authors thoroughly
examined the titles and abstracts of each related study found in the resources, eliminated duplication, and
assessed validity by full-text screening. Additionally, the eventually selected papers' citations were
personally checked for any new or missing sources. Conflicts were resolved through discussions.

Extraction of Data and Evaluation of Study Quality

To rate the quality of the articles that were included, we used the Cochrane Risk of Bias checklist (version 2)
[18]. Two authors individually evaluated this work. Each scale domain and the overall quality of the chosen
publications were given a risk level from low, with some concerns, to high by the authors. Conflicts were
resolved through discussions. For combined research with less than 10 investigations, public bias is
unreliable. As a result, we were unable to utilize Egger's test [19].

The first three types of data were gathered. In the beginning, we made a list of the features of the
investigations that were included, such as the trial identification, country, duration, sample size, and
research arms. Second, we obtained data on the fundamental details of the participants, such as sample size,
age (years), gestational age (in weeks), parity, body mass index (BMI), delivery technique, and anesthesia
type. Third, we collected data on effectiveness results, including intraoperative blood loss (ml), mean change
in hemoglobin (mg/dl), and mean change in hematocrit (%). Also, we gathered information on blood
transfusion need, additional uterotonics need, and additional need for surgical interventions (like uterine
artery ligation or compressed suturing). Moreover, we collected information on safety profiles such as
headache, fever, heat sensation, palpitations, metallic taste, and shivering.

Statistical Analysis

The Review Manager program, available for Windows as version 5.4 of RevMan (The Cochrane Collaboration,
2020), was used for data analysis. We combined the dichotomous and continuous data under the random-
effects model for calculating the risk ratio (RR) and mean difference (MD) with a 95% confidence interval
(Cl). We depended on the Inverse-Variance and Mantel-Haenszel techniques for our analyses. Heterogeneity
was assessed by utilizing the chi-square tests. Significant heterogeneity was determined when the chi-square
test with p<0.1 and the 12 test >50 [20]. A p-value of 0.05 or lower is considered statistically substantial.

Results

Results of the Literature Search

After excluding 285 duplicate articles, our search returned 735 articles. After that, during title/abstract
screening, 726 references were eliminated. Finally, following the exclusion of 10 articles during full-text
screening, four RCTs [14,21-23] satisfy our Population, Intervention, Comparison, Outcomes, and Study
(PICOS) requirements. The PRISMA flowchart for our screening procedure is shown in Figure /. Seven
hundred patients participated in these investigations, 305 were administered misoprostol and 305 were
administered carbetocin.
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FIGURE 1: PRISMA flow diagram

PRISMA: Preferred Reporting Items for Systematic Reviews and Meta-Analyses

Study Characteristics

Reports excluded (5):
Review (n=62)
Not met our comparator
criteria (n=3)

Although the length and trial settings varied, all included RCTs were conducted in Egypt. Most RCTs
[14,21,23] used misoprostol per rectum except one [22], which used it sublingually. Also, three RCTs

[14,21,22] operated on patients under spinal anesthesia, and one RCT [23] performed on their patients under

general anesthesia. Table / and Table 2 depict a summarization of the baseline features of the eligible

articles.
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) ) ) Total sample ey ETiE
Study ID Country Trial duration (hospital) .
size, n Intervention Control
Ali 2018 [14] o Ocltober. 2016-A.ugust 2017 (Qena and Al-Azhar n=100 Carbetocin (100 Misoprostol (400 pg,
University Hospitals) mg, IV) rectally)
Elbohoty 2016 Eavot October 2012-June 2013 (Ain-Shams University n=180 Carbetocin (100 Misoprostol (400 pg,
[22] 9P Maternity Hospital) ug/mL, V) sublingual)
Elgazayerli Egypt Not reported (El-Shatby Maternal Hospital) n=120 Carbetocin (100 Misoprostol (400 pg.
2019 [21] P P y P mg, IV rectally)
Moustafa 2020 Eavot February 2017-February 2018 (Mansoura =300 Carbetocin (100 Misoprostol (600 pg,
[23] ayp University Hospitals) pg/mL, 1V) sublingual)
TABLE 1: Summary of the included trials
[14,21-23]
Sample Age Gestational age BMI Type of Type of
Study ID Group . P 9 : 9 Parity y? yp i
size, n (years) (weeks) (kg/m?) delivery anesthesia
27.82 2. 26.
Carbetocin  n=50 14 2 38.2 £0.90 +1381 +2 25
- - - Cesarean
Ali 2018 [14] section Spinal
28.2 2.3 26.95
Misoprostol n=50 38.7 £0.73
+3.6 +1.78 +3.8
) 28.0
Carbetocin  n=90 N 38.4 +0.8 225 N7 R3310EES2)
Elbohoty 2016 5.5 Cesarean i
. Spinal
[22] 27.9 section
Misoprostol n=90 +5'2 38.4+0.8 3+2 328154
25.6 1.00 27.9
Carbetocin  n=60 R 38.8 £0.67 N R
Elgazayerli 2019 13.98 10.38 3.8 Cesarean Spinal
[21] 246 103 281 EEEL
Misoprostol n=60 ’ 39.1£0.77 ) '
+5.21 +0.41 +4.01
28.06 Not
Carbetocin  n=150 Not reported 25417 ©
Moustafa 2020 i ez Cesarean
' General
[23] 28.59 Not section
Misoprostol n=150 ’ Not reported 2+1.4
P 4.8 P reported

TABLE 2: Baseline characteristics of the included trials

[14,21-23]

Quality Assessment of Studies

Figure 2 and Figure 3 show the quality assessment of the eligible RCTs - two RCTs [21,22] were assessed as
having a “low” risk of bias. However, one RCT [14] was considered as having “some concerns” risk of
discrimination because it did not provide any data about the process of randomization, one RCT [23] did not
report an important outcome such as blood loss estimation, and there are no postoperative values for
hemoglobin and hematocrit to assess the mean change between groups.
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FIGURE 2: Risk of bias summary

[14,21-23]
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FIGURE 3: Risk of bias graph

[14,21-23]

Results of the Meta-Analysis

From the efficacy prospects, we revealed a substantial difference that favors carbetocin over misoprostol
concerning intraoperative blood loss (n=2 RCTs, MD=-127.07, CI 95% (-188.27, -65.86), p<0.001), mean

change in hemoglobin (n=2 RCTs, MD=0.54, 95% CI [0.25, 0.83], p<0.001), and in mean change in hematocrit

(n=2 RCTs, MD=1.72, 95% CI [0.49, 2.94], p<0.001). All gathered analyses were heterogeneous (chi-square

p<0.1, I-square>50%) (Figure ).
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Carbetocin Misoprostol Mean Difference Mean Difference
Study or Subgroup  Mean _ SD Total Mean SD Total Weight IV, Random, 85% C| IV, Random, 95% CI
Elbohoty 2016 437 11 88 528 167.66 89 428%  -91.00[-140.90,-41.10] ——
Elgazayerli 2019 4362 362 60 590.3 582 60 572% -15410[171.44,-13676] =
Total (95% CI) 148 149 100.0% -127.07 [-188.27, -65.86) e
Heterogenelty. Tau™= 1627.59; Chi*= 5.48, df= 1 (P = 0.02), "= 82% 5
200 -100 0 100 200
Testfor overall effect Z= 4.07 (P < 0.0001) Favours [carbetocin] Favours [misoprostol]
[B]

Carbetocin Misoprostol Mean Difference Mean Difference
Study or Subgroup _ Mean _ SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl
Ali 2018 -0.59 074 50 -1.29 06 50 465% 0.70 [0.44, 0.98] o
Elgazayerli 2019 .022 057 60 -062 062 60 535% 0.40 [0.19, 0.61] —a—
Total (95% CI) 110 110 100.0%  0.54 [0.25,0.83] i
Heterogeneity. Tau*= 0.03; Chi*= 3.00, df=1 (P = 0.08); = 67% fl -ds ) n’s ;
Tosttor overall efeck-Z =361, = 0.000%) Favours [misoprostol] Favours [carbetocin]

Carbetocin Misoprostol Mean Difference Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Ali2018 -468 178 50 -575 213 50 482% 1.07 [0.30,1.84] =8
Elgazayerli 2019 -28 1.4 60 -512 1.96 60 51.8% 2.32[1.71,2.93] —
Total (95% CI) 110 110 100.0% 1.72 [0.49, 2.94] et
Heterogeneity. Tau®= 0.66; Chi*= 6.23, df=1 (P= 0.01); "= 84% Y :2 ) ) 7}
Testfor overall effect. Z= 2.75 (P = 0.006) Favours [misoprostol] Favours [carbelocin]

FIGURE 4: Meta-analysis of the (A) intraoperative blood loss (ml), (B)
mean change in hemoglobin (mg/dl), and (C) mean change in hematocrit
(%)

[14,21-22]

Also, we revealed a substantial difference that favors carbetocin over misoprostol in those in need of blood
transfusion (n=4 RCTs, RR=0.19, 95% CI [0.07, 0.56], p=0.002) and in need of additional surgical
interventions (n=3 RCTs, RR=0.05, 95% CI [0.01, 0.34], p=0.003). On the other hand, we revealed no
substantial difference between both groups in need of uterotonic agents (n=2 RCTs, RR=0.21, 95% CI [0.04,
1.17], p=0.08). All the pooled analyses were homogenous (chi-square p>0.1, I-square<50%) (Figure 5).
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[A]
Carbetocin Misoprostol Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Ali 2018 1 50 B 50 26.0% 0.17(0.02,1.33] - |-
Elbohoty 2016 1] 88 1 89 11.1% 0.34[0.01,8.16] —_—
Elgazayerli 2019 1] 60 3 60 13.0% 0.14[0.01,2.71] . T a— R
Moustafa 2020 2 150 10 150 499% 0.20 [0.04, 0.90] —
Total (95% CI) 348 349 100.0% 0.19 [0.07, 0.56] e
Total events 3 20
Heterogeneity. Tau®= 0.00; Chi*= 018, df = 3 (P = 0.98), F= 0% 04005 Y] 10 2090
Test for overall effect Z= 3.04 (° = 0.002) Favours [carbetocin) Favours [misoprostol]
[B]
Carbetocin  Misoprostol Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random,95% Cl M-H, Random, 95% CI
Ali 2018 150 6 50 701% 017(0.02,1.33) ——F
Elbohoty 2016 1} 88 1 89 29.9% 0.34([0.01,8.16] L E—
Total (95% CI) 138 139 100.0% 0.21[0.04,1.17] =i
Total events 1 7
Heterogeneity. Tau®= 0.00, Chi*=0.13,df=1 (P=072), F=0% t + +
e g 0.005 01 10 200
Test for.ovareil efect 2=1.78 .~ 0.03) Favours [carbetocin] Favours [misoprostol]
[C]
Carbetocin  Misoprostol Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
Ali 2018 [1} 50 7 50 495% 0.07 [0.00,1.14] —
Elbohoty 2016 1} a8 0 89 Mot estimable
Moustafa 2020 o 150 15 150 505% 0.03[0.00,053] —_—
Total (95% CI) 288 289 100.0% 0.05 [0.01, 0.34] —iE—
Total events 1} 22
Heterogeneity. Tau? = 0.00; ChP= 013, df=1 (P=0.72); F= 0% ;mm 051 1:|] mcm:

Testfor overall effect Z= 3.02 (P = 0.003) Favours [ca}gglocm] Favours [misoprostol]

FIGURE 5: Meta-analysis of the (A) need for blood transfusion (%), (B)
need for additional uterotonic agents, and (C) need for additional
surgical interventions

[14,21-23]

Regarding safety endpoints, there was a significant difference that favors the carbetocin group compared
with the misoprostol group in the incidence of fever (n=2 RCTs, RR=0.43, CI 95% [0.25, 0.74], p=0.002), the
incidence of heat sensation (n=2 RCTs, RR=0.46, CI 95% [0.26, 0.80], p=0.007), the incidence of metallic taste
(n=2 RCTs, RR=0.31, CI 95% [0.13, 0.76], p=0.01), and the incidence of shivering (n=2 RCTs, RR=0.32, CI 95%
[0.17, 0.59], p=0.0002). However, there were insignificant variations between the carbetocin group and the
misoprostol group in the incidence of headache (n=2 RCTs, RR=0.81, CI 95% [0.52, 1.26], p=0.34), and the
incidence of palpitations (n=2 RCTs, RR=0.70, CI 95% [0.46, 1.08], p=0.11). All the gathered analyses were
homogenous (chi-square p>0.1, I-square<50%) (Figure 6).
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Carbetocin Misoprostol Risk Ratio Risk Ratio
Study or Subgroup _ Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.7.1 Headache
Elbohoty 2016 20 89 24 89 726% 0.84 [0.50,1.417]
Elgazayerli 2019 8 60 " B0 27.4% 0.73[0.31,1.68]
Subtotal (95% CI) 148 149 100.0% 0.81[0.52, 1.26]
Total events 28 35

Heterogeneity: Tau®= 0.00; Chi*=0.09,df=1 (P=0.77), F= 0%
Testfor overall effect Z=0.94 (P =0.34)

1.7.2 Fever

Elbohoty 2016 12 88 il 89 805% 0.39[0.22,0.71) —.—
Elgazayerli 2019 4 B0 6 B0 1985% 0.67 [0.20, 2.24) s
Subtotal (95% CI) 148 149 100.0% 0.43[0.25,0.74] -l

Total events 18 37

Heterogeneity: Tau®= 0.00; Chi*= 0.60, df=1 (P = 0.44), "= 0%
Testfor overall effect Z= 3.05 (P = 0.002)

1.7.3 Heat sensation

Elbohoty 2016 12 88 34 89 585% 0.36 [0.20, 0.64] —
Elgazayerli 2019 3 &0 14 B0 415% 0.64 [0.30,1.37] ——
Subtotal (95% CI) 148 149 100.0% 0.46 [0.26, 0.80] <
Total events 21 48

Heterogeneity: Tau®= 0.05; Chi*=1.45, df=1 (P=0.23), F=31%
Testfor overall effect: Z=2.71 (P = 0.007)

1.7.4 Palpitations

Elbohoty 2016 17 88 24 B3 BOTH 0.72[0.41,1.24] —-
Elgazayerli 2019 11 60 1B B0 39.3% 0.69 (0.35, 1.36] —
Subtotal (95% CI) 148 149 100.0% 0.70 [0.46, 1.08] R g
Total events 28 40

Heterogeneity: Tau®= 0.00; Chi*= 0.01, df= 1 (P = 0.93); "= 0%
Testfor overall effect Z=1.61 (P=0.11)

1.7.5 Metallic taste

Elbohoty 2016 5 88 14 89 820% 0.36 [0.14, 0.96] ——
Elgazayerli 2019 1 B0 6 60 180% 017002134 ——————=—1
Subtotal (95% Cl) 148 149 100.0% 0.31[0.13, 0.76] el
Total events 6 20

Heterogeneity: Tau®= 0.00; Chi*= 0.44, df = 1 (P = 0.51); = 0%
Test for overall effect. Z=2.56 (P=0.01)

1.7.6 Shivering

Elbohoty 2016 8 88 28 99 G9E% 0.29[0.14, 0.60] ——
Elgazayerli 2018 4 60 10 B0 304% 0.40(0.13,1.21]) —a—
Subtotal (95% Cl) 148 149 100.0% 0.32[0.17, 0.59] -
Total events 12 38

Heterogeneity: Tau®=0.00; Chi*=0.23, df=1 (P = 0.63); F= 0%
Testfor overall effect: Z= 3.68 (P = 0.0002)

0.02 0.1 10 50
Favours [carbetocin) Favours [misoprostol]

Testfor subgroup differences: Chi®= 10.06, df= 5 (P = 0.07), F= 50.3%

FIGURE 6: Meta-analysis of the safety endpoints (headache, fever, heat
sensation, palpitations, metallic taste, and shivering)

[21,22]

Discussion

Increased CS practice, particularly for non-medical reasons, carries numerous short-term hazards to the
mother, including PPH, blood transfusion, hysterectomy, and maternal mortality [24,25]. In an era of rising
CS rates, particularly in Egypt, numerous measures should be taken to reduce maternal comorbidities, such
as lowering PPH and requiring blood transfusions.

Our study evaluated carbetocin's effectiveness and adverse events versus misoprostol in preventing PPH in
women undergoing CS. From the efficacy prospect, we found that carbetocin substantially decreased
intraoperative blood loss, hemoglobin/hematocrit levels, and the need for blood transfusion/additional
surgical interventions than misoprostol. However, we revealed no substantial variation between both drugs
for the need for additional uterotonic agents. From the safety prospect, we found that incidences of fever,
heat sensation, metallic taste, and shivering were lower in the carbetocin administration than in
misoprostol. However, headache and palpitation incidences revealed no substantial variation between both
drugs.

Our results were consistent with a prior meta-analysis that contrasted rectal misoprostol with carbetocin for
vaginal birth. They discovered that carbetocin was linked to less blood loss and a decreased requirement for
blood transfusions [26]. These results are consistent with those of Abd El Aziz et al. and Hetiba et al., who
discovered that women who birthed vaginally or via CS experienced much less blood loss in the carbetocin
administration versus the misoprostol [27,28]. Even during other surgeries, such as myomectomies, the
introduction of carbetocin was associated with many favorable clinical effects, such as a reduction in
operation bleeding and the requirement for blood transfusions [29].

Furthermore, in a recent RCT, authors compared the administration of Carbetocin versus syntocinon and
misoprostol for women during CS. They discovered that hemoglobin and hematocrit levels 24 hours
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postoperatively showed a moderately substantial change among the three examined groups [21]. Therefore,
carbetocin protects or reduces the incidence of post-CS hemorrhagic anemia.

A thorough analysis revealed that the misoprostol group experienced severe placental bleeding more
frequently than the carbetocin group did, as shown by the existence of a floppy uterus after the birth of the
fetus and placenta [23]. This is mainly related to carbetocin's strong uterotonic impact, which was
demonstrated in a prior study by Cordovani and colleagues, who discovered that it lowers the rate of uterine
atony in low-risk women [30].

Additional surgical procedures, such as uterine artery ligation and uterine compression stitching, are
required to reduce bleeding from uterine atony, which was more severe in the misoprostol arm [23]. This is
consistent with our research, which showed that carbetocin minimizes the need for further surgical
procedures to reduce bleeding during CS.

The medication type used in the current investigation as prevention against PPH had no influence on the
need for uterotonic drugs, as we revealed no substantial variation between both drugs for the need for
additional uterotonic agents. This was in contrast with Su et al., who discovered that carbetocin considerably
reduces the requirement for additional uterotonic medications [15]. Ali et al. also found that uterine atony,
which was more pronounced in the misoprostol group, necessitated the usage of more oxytocin [14].

The adverse effects in our investigation led to a range of results; some were statistically meaningful while
others had no influence. We found that incidences of fever, heat sensation, metallic taste, and shivering
were lower in carbetocin administration than in misoprostol. However, headache and palpitation incidences
revealed no substantial variation between both drugs. Another research discovered a substantial variation
between the misoprostol and carbetocin arms in terms of the number of patients who suffered from side
effects like fever, nausea, diarrhea, and stomach pain after delivery; the participants in the carbetocin arm
were less likely to suffer such adverse reactions. However, when there were negative effects such as
hypersensitivity, face flushing, and headaches, it was shown that there was no scientifically substantial
variation between the arms taking carbetocin and misoprostol [28].

The findings of several investigations on the adverse effects of the drugs utilized to prevent PPH reported
significant inconsistencies and are inconsistent with one another due to multiple variables connected to
demographic and population variables. For instance, Abd El-Aziz et al. found that misoprostol had worse
side effects than carbetocin in aspects of heart rate and feeling hot [27]. Additionally, Ibrahim and Saad
reported the results of their investigation into side effects, concluding that carbetocin was more usually
associated with headache, nausea, and vomiting. Misoprostol was also more frequently associated with
pyrexia and shivering [31].

Limitations

There are some concerns with the current study. The main weak point was that there weren't many trials that
were included, which prevented us from investigating publication bias. Also, not all outcomes were
homogeneous, as we found heterogeneity in some results. The participants' brief follow-up intervals and
certain researchers' or subjects' lack of blinding were further drawbacks.

Conclusions

From the efficacy and safety perspective, for women who underwent CS, carbetocin is more effective and
safer in preventing and reducing PPH than misoprostol in terms of decreased intraoperative blood loss,
hemoglobin/hematocrit levels, and the need for blood transfusion/additional surgical interventions than
misoprostol. However, we revealed no substantial variation between both drugs for the need for additional
uterotonic agents. From the safety prospect, we found that incidences of fever, heat sensation, metallic
taste, and shivering were lower in carbetocin administration than in misoprostol. However, headache and
palpitation incidences revealed no substantial variation between both drugs. It is crucial to proceed
cautiously while considering this conclusion because the assessment of PPH is often a subjective judgment.
Future trials that employ other administration techniques, evaluation of several doses, and assessment of
the impact of those drugs are required to verify our investigations.

Appendices
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PubMed All Fields: (“cesarean section” OR CS OR “C-section” OR “abdominal delivery”) AND (misoprostol OR “novo misoprostol” OR
“apo misoprostol” OR cytotec OR “SC30249” OR “SC29333” OR glefos OR misodel OR mysodelle OR misotac) AND (carbetocin OR pabal
OR depotocin OR duratocin OR lonacetene).

Scopus Article title, Abstract, Keywords: (“cesarean section” OR CS OR “C-section” OR “abdominal delivery”) AND (misoprostol OR “novo
misoprostol” OR “apo misoprostol” OR cytotec OR “SC30249” OR “SC29333” OR glefos OR misodel OR mysodelle OR misotac) AND
(carbetocin OR pabal OR depotocin OR duratocin OR lonacetene).

Web of Science All Fields: (“cesarean section” OR CS OR “C-section” OR “abdominal delivery”) AND (misoprostol OR “novo misoprostol”
OR “apo misoprostol” OR cytotec OR “SC30249” OR “SC29333” OR glefos OR misodel OR mysodelle OR misotac) AND (carbetocin OR
pabal OR depotocin OR duratocin OR lonacetene).

Cochrane CENTRAL Title Abstract Keyword: (“cesarean section” OR CS OR “C-section” OR “abdominal delivery”) AND (misoprostol OR
“novo misoprostol” OR “apo misoprostol” OR cytotec OR “SC30249” OR “SC29333” OR glefos OR misodel OR mysodelle OR misotac)
AND (carbetocin OR pabal OR depotocin OR duratocin OR lonacetene).

Google Scholar All Fields: (“cesarean section” OR CS OR “C-section” OR “abdominal delivery”) AND (misoprostol OR “novo misoprostol”
OR “apo misoprostol” OR cytotec OR “SC30249” OR “SC29333” OR glefos OR misodel OR mysodelle OR misotac) AND (carbetocin OR
pabal OR depotocin OR duratocin OR lonacetene).

TABLE 3: The exact literature search strategy used in every database
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