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This research article was produced from the thesis with the heading of "Comparison of efficiency and side effect profile of carbetocin and oxytocin
in patients who underwent caesarean section under general anesthesia".

ABSTRACT Objective: We aimed to compare the haemodynamic effects of carbetocin and oxytocin in preventing postpartum hemorrhage dur-
ing cesarean delivery. Material and Methods: This study was conducted retrospectively in a university hospital. Women in the carbetocin group
(n=42) and women in the oxytocin group (n=78) were evaluated in terms of changes in hemoglobin level, hematocrit level, uterotonic need, urine
output, blood transfusion requirement, hospital stay, postoperative fever and need for peripartum hysterectomy. Results: There was not statisti-
cally significant difference between their additional uterotonic need but preoperative and postoperative 24" hour hemoglobin reduction, calcu-
lated estimated blood loss and platelet count diminution percentage were significantly lower in the carbetocin group compared to oxytocin group
(p=0.044; p=0.042; p=0.004, respectively). Besides that, the rate of blood loss of >500 mL was lower but not significantly different in patients
receiving carbetocin compared to those using oxytocin (p=0.059) and the duration to reach 1,500 cc urine output of carbetocin group was sig-
nificantly lower than the oxytocin group (p=0.001). Conclusion: Carbetocin appears to be more effective in the hemoglobin reduction, platelet
reduction and calculated estimated blood loss. In addition, another advantage of carbetocin is that it has lower negative effects on urine output
than oxytocin. It is noteworthy that carbetocin administration can prevent postpartum hemorrhage in appropriate cases.
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Blood loss of 500 mL or more within 24 hours prophylaxis. The first choice as an uterotonic is in-
after childbirth is defined as postpartum hemorrhage travenous oxytocin. Oxytocin’s effect starts in 1
(PPH) by the World Health Organization.! On the minute and it requires a maintenance dose. The effect
other hand, The American College of Obstetricians of oxytocin on the uterus is achieved by rhythmic
and Gynecologists defined PPH, as a cumulative blood contraction of the upper uterine segment. Oxytocin
loss of greater than or equal to 1,000 mL or blood loss has a half-life of approximately 3 minutes and is me-
accompanied by signs or symptoms of hypovolemia tabolized by renal and hepatic routes.
within 24 hours after the birth process, regardless of

Carbetocin (octapeptide) is a long-acting syn-
route of delivery.” PPH, one of the leading causes of

thetic analogue of oxytocin (nonapeptide) and ad-

maternal deaths in low-income countries is the main ministered only as a single dose unlike oxytocin.® Tt

ide.3# . . . . .
cause of almost one-fourth of deaths worldwide. selectively binds to oxytocin receptors in uterine

In the active management of the third stage of =~ smooth muscles resulting in rthythmic contractions,

labor, routine uterotonics are administered following increased frequency of existing contractions, and in-
the separation of placenta and its attachments to min- creased uterine tone. After administration of carbe-
imize bleeding and bleeding related complications as tocin, uterine contractions start rapidly and a full
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contraction is achieved within 2 minutes. In case of
persistent uterine hypotonia or atony, uterotonic ther-
apy with oxytocin and ergometrine is additionally
added to increase tone. The terminal half-life elimi-
nation is approximately 40 minutes. Since carbe-
tocin’s uterotonic activity persists for several hours
after a single bolus injection, it is not suitable for use
at any stage before delivery. Although, carbetocin has
been shown to pass into breast milk following a sin-
gle bolus dose, it has been shown to be eliminated in
the baby’s intestines so it can be used safely.®

The aims of the study were to compare the
haemodynamic effects of oxytocin and carbetocin and
also to evaluate in terms of changes in hemoglobin
level, hematocrit level, effects on urine output, blood
transfusion requirement, hospital stay, postoperative
fever, and need for peripartum hysterectomy.

MATERIAL AND METHODS

The study was carried out retrospectively by scan-
ning patient files. Until 2016, oxytocin was used in
cesarean operations to increase uterine tone. After
this date, carbetocin was also started to be used for
uterotonic purpose.

The women giving birth by cesarean section be-
tween January 2016 and April 2017 were divided into
two groups according to the uterotonic administra-
tion; carbetocin or oxytocin. Pregnant with singleton
fetus >37" week and patients giving birth with re-
gional anesthesia were included in the study. Since
carbetocin was only approved for use in regional
anesthesia, it was not administered to patients under-
going general anesthesia.

The exclusion criteria are set out in Table 1. Since
patients with a high risk of PPH were excluded from
the study, there is no patient group that can cause bias
in the selection of the carbetocin and oxytocin groups.
In both groups; maternal age, gestational week of ce-
sarean section, maternal gravidity, maternal parity, his-
tory of previous cesarean section, fetus weight,
maternal body mass index, maternal preoperative
hemoglobin value, postoperative hemoglobin value,
preoperative platelet value, postoperative platelet value
and their additional uteronic medication needs in cases
where uterine tone cannot be achieved were scanned
from the files and transferred to the data form. Also,

21

TABLE 1: Exclusion criteria.

« History of postpartum hemorrhage

« Patients with risk factors for postpartum hemorrhage
« Oxytocin and carbetocin usage contraindicated
+ <18 years of age

« <37 weeks of gestation

+ Multiple pregnancies

« Cesarean section with general anesthesia

+ Known coagulation disorders

+ Eclamptic pregnant and eclampsia history

* 2 or more previous cesarean sections

« History of classical uterine incision

+ Presence and suspicion of placenta insertion anomaly
+ HELLP syndrome

« Cardiovascular renal hepatic disease

* Epilepsy diagnosis

+ Chorioamnionitis diagnosis and suspicion

+ Fetal anomaly

+ Fetal macrosomia

+ Uterine anomaly

+ Polyhydramniosis

« Prolonged induction of labor

+ Fibroids

vital signs after drug administration and side effects
postoperatively observed up to 24 hours were scanned
from patient files and recorded in the data form. This
research was conducted in accordance with the princi-
ples set forth in the Helsinki Declaration 2008 and
ethics committee approval was obtained for this study
(T.C Maltepe University Clinical Research Ethics
Committee No: 2017/900/25, 24.5.2017).

In the oxytocin group “Synpitan forte 5 ITU/mL
IM/IV ampoule” (istanbul, Turkey) was used. Within
1 minute of delivery of the baby, 20 IU oxytocin was
administered as an intravenous infusion in 100 cc of
saline. Since oxytocin is a short-acting uterotonic
agent, subsequent maintenance therapy was initiated
after the loading dose. Initially, 10 IU oxytocin in
1,000 mL saline was administered at postpartum first
hour, then 10 IU oxytocin within 1,000 mL saline so-
lution was administered at a rate of 125 mL/h. In the
carbetocin group “Pabal 100 pg/mL IV ampoule”
(Kiel, Germany) containing solution for injection was
used. 1 mL of “Pabal” containing 100 pg of carbe-
tocin was administered within 1 minute of delivery
of the baby intravenously within 60 seconds by slow
infusion.
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STATISTICAL ANALYSIS

NCSS (Number Cruncher Statistical System) 2007
(Kaysville, Utah, USA) was used for statistical anal-
ysis. Descriptive statistical methods (mean, standard
deviation, median, frequency, ratio, minimum, max-
imum) were used for the evaluation of the study data.
Student’s t-test and Mann-Whitney U test were used
for comparison of two groups of variables with nor-
mal distribution. Pearson chi-square test, Fisher’s
exact test and Fisher-Freeman-Halton were used to
compare the qualitative data. Significance was eval-
uated at p<0.05.

RESULTS

This study was conducted with 120 female patients
who were eligible for the study. When the demo-
graphic characteristics were examined, it was deter-
mined that mean gestational weeks at birth was 38
weeks 6 days+6 days and mean birth weight of the
fetus was 3,458.38+404.50 grams. Maternal body

mass index measurements ranged from 20.9 to 40.57
kg/m?, with an average of 29.38+4.28 kg/m?* (Table
2). No additional uterotonic requirement was ob-
served in 85% (n=102) while additional uterotonic
requirement was observed in 15% (n=18) of the
cases. Calculated estimated blood loss (cEBL) which
is another parameter used in the PPH, is calculated
with the formula:’

1. Calculated pregnancy blood volume=*0.75
[maternal height (inches) (x) 50]+ [maternal weight in
pounds (x) 25]”

2. Percent of blood volume lost=(Predelivery Hct-
postdelivery Hct)/predelivery Hct.

3. cEBL=Calculated pregnancy blood volumex-
Percent of blood volume lost.

cEBL ranged from 140 mL to 1,875 mL, with an
average of 592.13+347.69 mL. The ratio of cEBL>500
mL were 59.2% (n=71), while those with >1,000 mL
were 12.5% (n=15) (Table 2).

TABLE 2: Distribution of demographic characteristics.

Maternal age at birth {year)
Pregnancy week at birth
Fetus birth weight {g)
Maternal BMI at birth
Estimated blood loss {mL)

Gravida 1
Gravida 2
Gravida 3
Gravida 4
Para 0
Para 1
Para 2
Para 3
No
Yes
No
Yes
<500 m
2500 m
<1,000 mL
21,000 mL
Oxytocin

Gravidity

Parity

Previous cesarean section

Additional uterotonic need

Blood loss

Blood loss

Used medicine

Carbetocin

Minimum-Maximum (Median) MeanSD
24-42 (32) 32.45+3.94
37-41 (38W5D) 38W6D+6D
2,510-4,485 (3,450) 3,458.38+404.50
20.9-40.57 (29.01) 29.3844.28
140-1,875 (580) 592.13+£347.69
n %

62 51.7

41 34.2

13 10.8

4 38

73 60.8

41 342

5 42

1 0.8

76 63.3

44 36.7

18 15.0

102 85.0

49 40.8

7 59.2

105 87.5

15 12.5

78 65.0

42 35.0

SD: Standard deviation; BMI: Body mass index.
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TABLE 3: Evaluation of demographic characteristics according to type of drug.
Oxytocin (n=78) Carbetocin (n=42) p value
Maternal age at birth {year) Minimum-Maximum {Median) 24-41 (33) 24-42 (32) t=0.577
Mean+SD 32.60£3.65 32.17+4.45 #0.565
Pregnancy week at birth Minimum-Maximum (Median) 37-41 (38W5D) 37-41 (38W6D) 7=-0.502
Mean+SD 38.77+0.79 38.94+1.04 b0.615
Fetus birth weight {g) Minimum-Maximum {Median) 2,660-4,380 (3,490) 2,510-4,485 (3,365) t=0.852
Mean+SD 3,481.47+381.81 3,415.48+445.23 #0.396
Maternal BMI at birth Minimum-Maximum (Median) 20.9-40.57 (29.38) 21.09-39.84 (27.77) t=1.975
Mean+SD 29.94+4.31 28.34+4.09 20.051
n (%) n (%)
Gravidity Gravida 1 41 (52.6) 21 {50.0) x2=1.317
Gravida 2 28 (35.9) 13 (31.0) 0.518
Gravida 23 9 (11.5) 8 (19.0)
Parity Para 0 48 (61.5) 25 (59.5) X=2.732
Para 1 28(35.9) 13(31.0) 40.275
Para 22 2(2.6) 4(9.5)
Previous cesarean section No 51 (85.4) 25 (59.5) ¥2=0.404
Yes 27 (34.5) 17 {40.5) °0.525

aStudent t-test; "Mann-Whitney U test; “Pearson chi-square test; ‘Fisher-Freeman-Halton test; **p<0.01; SD: Standard deviation; BMI: Body mass index.

As uterotonic drug, 35% of the patients had carbe-
tocin (n=42) and 65% had oxytocin (n=78). Demo-
graphic characteristics of both groups were similar in
terms of maternal age at birth, gestational weeks at birth,
fetus weights at birth, maternal body mass index at
birth, gravida numbers, parity numbers and previous ce-
sarean history (p>0.05) (Table 3).

cEBL, 24" hour hemoglobin reduction and 24"
hour platelet count diminution percentage were signif-
icantly lower in the carbetocin group (p=0.044;
p=0.042; p=0.004, respectively) (Figure 1, Figure 2,
Figure 3). Over and above, the duration to reach 1,500
cc urine output of carbetocin group was significantly
lower than oxytocin (p=0.001) (Figure 4).

No statistically significant difference was found
between the additional uterotonic need, the percentage
of change in cEBL and the level of loss of >1,000 mL
(p>0.05) (Table 3). The rate of blood loss of >500 mL
was lower but not significantly different in patients re-
ceiving carbetocin compared to those using oxytocin
(p=0.059) (Table 4).

When patient observation notes were examined;
rates of nausea, vomiting, tachycardia, flushing,
headache, chills, dyspnea and metallic taste did not show
statistically significant difference according to the type of
drug used (p>0.05). Only abdominal pain was found to
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FIGURE 1: Calculated estimated blood loss.
SD: Standard deviation.
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FIGURE 2: 24 hour hemoglobin decrease.
SD: Standard deviation.

be significantly higher in the carbetocin group (p=0.036)
(Table 5). There was no statistically significant differ-
ence in systolic blood pressure, diastolic blood pressure
and heart rates after 10-20-30-60 minutes (p>0.05).
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FIGURE 3: 24 hour platelet decrease.
SD: Standard deviation.

DISCUSSION

Oxytocin is the most used uterotonic drug for the pre-
vention and treatment of PPH. According to the 2018
Canadian and 2018 German guideline, carbetocin is
recommended to prevent PPH for cesarean delivery
as the first-line treatment.®

As the primary outcome, we evaluated
the difference between preoperative and postoper-
ative hemoglobin levels and the difference be-
tween preoperative and postoperative hematocrit
levels. Besides, uterotonic need, urine output and
side effects were evaluated as the secondary out-

comes.

FIGURE 4: Duration of 1,500 cc diuresis (hour).
SD: Standard deviation.

The most important parameter to evaluate the ef-
fectiveness of uterotonics is the amount of bleeding
predicted by the hemoglobin decline rate and cEBL.
By comparing the preoperative hemoglobin value
versus the amount of hemoglobin on the first postop-
erative day, we can predict the amount of bleeding
according to the difference. Many studies did not find
a statistically significant difference between the oxy-
tocin and carbetocin group in terms of amount of
hemoglobin decline.’'* In contrast to the studies men-
tioned above, the preoperative and postoperative
hemoglobin decreases were significantly lower in pa-
tients receiving carbetocin compared to those using
oxytocin in our study (p=0.044). In a French-based

TABLE 4: Evaluation of laboratory values according to type of drug.
Oxytocin Carbetocin
(n=78) (n=42) p value
Hemoglobin exchange Minimum-Maximum {Median) 0-3.4 (1.3) 0.1-2.6 {0.85) t=2.035
Mean+SD 1.29+0.71 1.02+0.67 #0.044*
Platelet exchange Minimum-Maximum (Median) ~ 0.61-37.05 (13.78) 0.5-22.92 (8.83) t=2.912
Mean+SD 14.53+7.21 10.55%7.00 20.004*
Diuresis time Minimum-Maximum {Median) 5-18 (8) 3-14 (7) t=3.333
Mean+SD 8.99+2.96 7.26x2.14 #0.001**
Blood loss Minimum-Maximum (Median) 15-1,875 (645) 14-1,158 (464.5) t=2.051
Mean+SD 639.27+370.59 504.57+284.39 a0.042*
Variation of estimated blood loss according to Minimum-Maximum (Median) ~ 0.27-26.74 (11.17) 0.27-18.72 (8.45) t=1.668
preoperative blood volume (%) MeanSD 10.9146.03 9.09+5.03 40.098
n (%) n (%)
Additional uterotonic need No 65 (83.3) 37 (88.1) ¥?=0.486
Yes 13 (16.7) 5(11.9) 0.486
Blood loss <500 mL 27 (34.6) 22 (52.4) X?=3.566
2500 mL 51(65.4) 20 (47.6) ©0.059
Blood loss <1,000 mL 66 (84.6) 39(92.9) ¥>=1.695
21,000 mL 12 {15.4) 3(7.1) 0.193

SD: Standard deviation; 2Student t-test; “Pearson chi-square test; *p<0.05 ; **p<0.01.
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TABLE 5: Evaluation of side effects according to type of drug.

Nausea Yes
No
Vomiting Yes
No
Tachycardia Yes
No
Flushing Yes
No
Headache Yes
No
Tremor Yes
No
Dyspnea Yes
No
Abdominal pain Yes
No
Metallic taste in mouth Yes
No

Carbetocin Oxytocin
(n=48) n (%) (n=72) n (%) p value
5 (10.4) 11 (15.3) ¥2=0.589
43 (89.6) 81 (84.7) °0.443
3(6.3) 5(6.9) x?=0.022
45(93.8) 67 (93.1) #1.000
5 (10.4) 2(16.7) ¥2=0.925
43 (89.6) 50 (83.3) *0.336
6 (12.5) 9(12.5) x?=0.000
42 (87.5) 63 (87.5) ©1.000
3(6.3) 5 (6.9) ¥2=0.022
45 (93.8) 57 (93.1) *1.000
3(6.3) 6(8.3) x?=0.180
45(93.8) 66 (91.7) ¢0.740
0 (0.0) 2(2.8) ¥=1.356
48 (100.0) 70 (97.2) *0.516
20( 1.7) 17 (23.6) ¥2=4.402
28 (58.3) 55 (76.4) °0.036
24.2) 2(2.8) ¥2=0.172
46 (95.8) 70 (97.2) *1.000

Pearson chi-square test.

study, the amount of hemoglobin decline was lower
in the carbetocin group like ours (p<0.001)."

In the studies of Razali et al. and Attilakos et al.,
no statistically significant difference was found in
terms of cEBL.!>" In our study, cEBL was
504.57£284.39 mL in the carbetocin group and
639.27+370.59 mL in the oxytocin group (p=0.042).

Since there is still no consensus on the amount of
PPH, the threshold of 500 cc and 1,000 cc bleedings
were both observed in our study. When >500 mL PPH
was observed, Razali et al. reported that this rate was
39% in the carbetocin group and 36% in the oxytocin
group (p=0.47)." In the study of Borruto et al. the rate
was 81% in the oxytocin group and 55% in the carbe-
tocin group (p=0.05).'° According to the Cochrane re-
view, there is evidence that carbetocin (RR 0.72, 95%
CI 0.56 to 0.93, moderate certainty) may reduce PPH
>500 mL compared with oxytocin.!” In our study, the
rate of blood loss >500 mL (65.4%) with oxytocin was
higher but not significantly different compared to those
using carbetocin (47.6%) (p=0.059).

According to another important parameter which is
>1,000 mL PPH, we did not dedect any statistically sig-
nificant difference between the bleeding rates in our study
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similar to the findings of Whigham, Attilakos and Maged
et al.>!*!* On the other hand, in another study, ratio of
hemorrhage >1,000 mL was found to be 5.4% (15/276)
in the carbetocin group and 3.7% (10/271) in the oxytocin
group (p=0.33) and this different result attributed to the
discontinuation or rapid administration of uterotonic med-
ical treatment for 6 hours postoperatively.'?

One of the most valuable parameter used to
compare the efficacy of uterotonics is the requirement
for additional uterotonic drugs. It was shown in sev-
eral studies that there was no statistically significant
difference between the carbetocin and oxytocin
groups in terms of additional uterotonic require-
ment.”!" On the contrary, three studies revealed that
the additional uterotonic requirements was 38.8%-
33.5%-4.7%-6.8% in the carbetocin group, while it
was 57.2%-45.5%-10.1%-13.8% in the oxytocin
group (p<=0.001, p=0.023, p<0.05, p=0.0036 re-
spectively).'>!> In our study, as in the studies men-
tioned earlier, there was no statistically significant
difference between the two groups in terms of addi-
tional uterotonic requirement (p>0.05). Common
problem of studies is the fact that there was no stan-
dardization on the amount of oxytocin applied as
uterotonic. For example, the amount of oxytocin ad-
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ministered perioperatively varied between 5 IU and
20 TU. We assume that in our study there was less
uterotonic requirement due to the use of higher doses
of (20 IU) oxytocin perioperatively and therefore the
results of both groups were similar.

Oxytocin is known to have antidiuretic activity,
even its mechanism is not fully understood. Hypona-
tremia and water intoxication are among the feared side
effects of oxytocin. There are two publications in the lit-
erature investigating the antidiuretic activity of carbe-
tocin by comparing it with oxytocin. Larciprete et al. in
their study compared carbetocin and oxytocin adminis-
tered patients with regard to postoperative 12 hour di-
uresis amount and determined that in the carbetocin
group it was 1,300 mL+450 mL and in the oxytocin
group was 1,100 mL+250 mL (p=0.01)." In the study of
De Bonis et al., the amount of diuresis at the postoper-
ative 24" hour was compared and found to be
2,282.36£81.0 mL in the carbetocin group and
2,292.94+82.6 mL in the oxytocin group.”’ By examining
the patient files, we calculated in how many hours they
reached 1,500 cc urine output. In the oxytocin group, it
was found to be 8.99+2.96 hours and in the carbetocin
group it was 7.26+2.14 hours. Negative effect on urine
output of carbetocin group was significantly lower than
oxytocin group (p<0.05). This effect has a significant
advantage for carbetocin and is remarkable.

Although, the decrease of platalets was found to
be similar in 2 different studies, we found a statistically
significant decrease in oxytocin group (p<0.05).'%* We
linked this different result to the high amount of bleed-
ing in the oxytocin group and thus to a decrease in
platelet values. In only one study, a patient in the oxy-
tocin group had to undergo a hysterectomy operation
due to PPH.'? In addition, in a study performed in pa-
tients who delivered vaginally, a patient in the oxytocin
arm required uterus artery ligation and internal iliac
artery ligation due to PPH.'® In our study, no additional
surgical intervention was required.

One of the most important limitation of drug use
is its side effects. Therefore, it is necessary to know
the possible side effects of the drug to be used. Oxy-
tocin is known to cause unwanted cardiovascular side
effects such as tachycardia, hypotension and electro-
cardiographic changes. In addition, oxytocin has also
been shown to cause nausea, vomiting, tachycardia,
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flushing, headache, dizziness, chills, metallic taste,
dyspnea, palpitations, itching, chest pain, pulmonary
edema, severe water intoxication, and convul-

SiOIlS. 13,18,21-23

We found no significant difference be-
tween carbetocin and oxytocin in terms of side effects
other than abdominal pain. Abdominal pain was ob-
served in 20/48 patients treated with carbetocin, while
it was observed in 17/72 patients treated with oxytocin
(p=0.036). We think that this is due to the fact that
carbetocin provides stronger uterine contraction than
oxytocin. Fatal bronchospasm and bradycardia after
carbetocin were described in a case report published
by Pérez-Nieto et al. This study suggests avoiding the
use of carbetocin in pregnant women with asthma and
those with a history of bronchial hyperactivity until
further studies are conducted.*

According to the results of a randomized clinical
study, it was concluded that carbetocin may be a good
alternative modality to traditional uterotonic agents
such as oxytocin to prevent PPH in patients with ce-
sarean operation under general anesthesia.”

Meanwhile, although we used 100 pg of carbe-
tocin which was the recommended dose in our study,
in a randomized controlled study, patients were given
20, 40, 60, 80 or 100 pg doses and PPH amounts were
compared. The results of the study showed that 20-
100 pg carbetocin doses were similarly effective in
women with low PPH risk undergoing elective ce-
sarean delivery.’® A meta-analysis made in 2018
shows that although carbetocin is effective in post-
partum bleeding, cost-effectiveness analysis should
be done before its prophylactic use, since it is expen-
sive compared to other uterotonics.?’

The limitations of our study can be stated to be
its retrospective design and conducted with a small
number of samples.

CONCLUSION

Carbetocin appears to be effective in the hemoglobin
reduction, platelet reduction and cEBL. In addition,
another advantage of carbetocin is that it has less
negative effects on urine output than oxytocin. It is
noteworthy that carbetocin administration can pre-
vent PPH in appropriate cases. The use of carbe-
tocin is only valid for the prevention of PPH. There
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are no adequate studies on the use of carbetocin for
conditions such as birth induction or PPH treatment
like other uterotonics and is not recommended.
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