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Abstract

Purpose Prevention of postpartum haemorrhage (PPH) is
essential in the pursuit of improved health care for women.
Oxytocin, the most commonly used uterotonic agent to
prevent PPH, has no established the route of administra-
tion. In this study we aimed to compare whether the mode
of oxytocin administration, i.e., intravenous and intramus-
cular administration, has an effect on the potential benefits
and side effects.

A total of 256 women were ran-
domised into two groups: intramuscular group (128) or
intravenous group (128).

Results Estimated blood loss during the third stage of
labour was similar between the two groups (p = 0.572).
Further there were no statistically significant difference
was noted between the two groups in terms of the mean
duration of labor, duration of the third stage of labor,
manual removal of the placenta, need for instrumental
delivery, need for blood transfusion, PPH >500 mL, PPH
>1000 mL, or length of hospital stay.

Conclusion Using oxytocin by intravenous and intra-
muscular route has a similar efficacy and adverse effects.

Materials and methods
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Introduction

Pregnancy and child birth involve health risk for
women even without pre-existing health problems.
Maternal mortality and morbidity are the leading con-
tributors of disease burden amongst women. Postpartum
hemorrhage (PPH) usually ranks in the top four causes
of maternality in developing countries [1]. PPH is
defined as blood loss >500 mL within 24 hours of birth
[2]. The most common underlying cause of PPH is
uterine atony [3, 4]. Uterotonic drugs are routinely
administered for the active management of the third
stage of labor. Oxytocin is regarded as the gold stan-
dard uterotonic agent [S] and has been recommended as
the first-line prophylactic agent against PPH by many
clinical studies [6, 7].

Most oxytocin preparations are administered by
injection. However, there exist certain differences
between intravenous and intramuscular injections of
oxytocin, such as the time taken until the drug starts to
work, sudden drop in blood pressure, and an increase in
the heart rate. Further, intravenous injection requires
sterile conditions, protection from light, and accurate
dosing; these factors limit its use in poorly equipped
areas [8]. In addition, the intramuscular injection of
oxytocin requires lesser time and relatively lesser skills
than its intravenous injection.

This paper describes the findings of a randomized trial
that assessed the difference between intravenous and
intramuscular oxytocin administration in its effectiveness
in reducing bleeding after birth. Further, we aimed to
examine whether the mode of oxytocin administration, i.e.,
intravenous and intramuscular administration, has an effect
on the potential benefits like decreased uterin bleeding and
side effects.
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Materials and methods

This randomized study was carried out at Bakirkoy Dr.
Sadi Konuk Teaching and Research Hospital from Febru-
ary 2014 to March 2015. A total of 256 cases of vaginal
deliveries were enroled in this study after obtaining
informed consent. The Non-invasive Human Research
Ethics Committee and Local Health Ministry Authority
approved the study (Approval number 2014-02-02, Clini-
calTrials.gov Identifier NCT02080104).

The study inclusion criteria were as follows: women
aged 18-45 years with a singleton pregnancy in a cephalic
presentation between 37 and 42 weeks gestation and nor-
mal blood pressure (<140/90 mmHg) who intended to
deliver vaginally. Exclusion criteria were grand multiparity
hemoglobin (Hb) <7 g/dL; prolonged first stage of labor
induction (oxytocin administration for at least 12 h) [9];
previous Caesarean delivery or uterine surgery; presence of
uterine myoma; history of cardiac, hepatic, renal, or neu-
rological disorders; history of coagulopathies and antico-
agulation treatment around the time of delivery, history of
diabetes or pre-eclampsia; history of postpartum hemor-
rhage in previous pregnancies or hemorrhage during cur-
rent pregnancy; and history of placental abruption,
macrosomia, or polyhydramnios in the current pregnancy.

Eligible participants were recruited and randomly allo-
cated into two equal groups, i.e., the intravenous and
intramuscular oxytocin administration groups, using a
random number table. A detailed history was taken from
each woman, and general physical examinations were
performed. Allocation to groups was not performed until
the delivery was imminent. The findings of the initial
obstetric evaluation and the follow-up were recorded via
partogram. Blood samples were obtained before the
delivery to measure hemoglobin (Hb) and hematocrit (Hct)
levels. When required, mediolateral episiotomy was per-
formed under local anesthesia. The duration of labor aug-
mentation with oxytocin, if needed, was recorded.

Immediately after the delivery, the amniotic fluid was
drained; then, a specially designed blood collection bag
was placed beneath the patient and delivery bed to collect
and record the blood loss. All participants received 10 IU
of oxytocin (Postuitrin-Fort ampule 5 IU, L.E. Ulagay,
Istanbul, Turkey). In both groups, oxytocin was adminis-
tered after the delivery of the anterior shoulder. In the
intravenous group, 10 IU oxytocin was administered via
1000 mL saline solution intravenously at 1 mL/min.

The placenta was removed manually if it was not
delivered in 30 min after delivery. If there was excessive
vaginal bleeding, the uterus was massaged bimanually for
at least 15 seconds [10] and additional uterotonics (20 IU
oxytocin in 1000 mL saline solution and intramuscular
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methylergometrine maleate 0.2 mg) were used. Maternal
observations were recorded every 15 min in the first hour
and every 30 min in the second hour after delivery. The
occurrence of side effects including shivering, pyrexia,
nausea/vomiting, and tachycardia was also recorded during
the 24 h after the delivery.

In case of perineal tears or episiotomy, a tampon was
inserted in the vagina after delivery. The weights of the
tampons used were included in the measurement of blood
loss. The weights of the gauzes used during episiotomy and
perineal repair were not included. Blood-soaked gauzes,
gowns, sheets, and tampons were all weighed before and
after use. A digital scale (with a 1-g error range) was used
for measuring the weights of the gauzes, gowns, sheets, and
tampons. Blood loss was estimated using the method
described by Gai et al. [11] as follows:

Quantity of blood (mL)
= (weight of used materials — weight of materials
prior to use)/1.05

Hb and Hct were re-measured at 24 h postpartum.

The primary outcome measures of the trial were the
amounts of blood loss during the delivery and the occur-
rence of primary PPH. Primary PPH was defined as blood
loss of 500 mL or greater within the first 24 hours after
delivery of the baby. The secondary outcome measures
were as follows: requirement for blood transfusion, total
duration of the third stage of labor, incidence of prolonged
third stage (i.e., longer than 30 min), the use of additional
uterotonics, side effects of oxytocin, and the need for
manual removal of the placenta.

Sample size estimation

The mean blood loss in vaginal delivery with standard
procedures was approximately 300 £ 205 mL. We
hypothesized that a reduction of 25 % in the total amount
of blood loss was accepted as clinically significant. At this
level of significance, the sample size influence was 0.36,
the o error was 0.05, and the f§ error was 80 %. A sample
size of 119 in each group would be required to detect such
a difference in blood loss. Assuming a 10 % dropout rate,
128 women were required in each study group.

Statistical analysis

Data analysis for statistical evaluation was performed
using the Number Cruncher Statistical System (NCSS)
version 2007 (Kaysville, Utah, USA). Data were analyzed
using descriptive statistical methods (mean, standard
deviation, median, frequency, rate, Minimum, Maximum).
For group comparisons of parameters with quantitative
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data showing normal distribution, Student’s ¢ test was
used, while Mann—Whitney U test was used for compar-
ing other parameters not showing normal distribution. For
the comparison of qualitative data, Pearson’s Chi square
test, Fisher’s exact test, and Yates’ correction continuity
(Yates Chi square) test were used. In the follow-up
evaluation of the variables within the group, the paired
t test was used. A p values less than 0.05 was considered
statistically significant.

Results

We recruited a total of 256 subjects, out of whom, 128
were randomised to receive oxytocin intramuscularly and
128 were intravenously. Sixty-four of these cases were
withdrawn because of not meeting the inclusion criterias.
The trial profile is shown in Fig. 1.

The age of the women who participated in this study
ranged from 18 to 43 years, and the mean age of the
patients was 25.7 years. The parity of the patients ranged
from 1 to 6. The gestational age ranged from 37 to
41 weeks as calculated from the first day of the last men-
strual cycle. The fetal birth weight ranged from 1905 to

4360 g. Demographic and clinical characteristics were
similar between the two treatment groups (Table 1).

Table 2 summarizes the blood pressure and Hb levels in
the two groups. The antepartum and postpartum blood
pressures in the two groups were not significantly different.
Further, there were no statistically significant differences
between the two groups in terms of the prepartum Hb
(p = 0.349) levels or the postpartum decrease in Hb
(p = 0.941; p > 0.05).

Episiotomy was performed in 46 women (35.9 %) in the
intramuscular group and in 53 women (41.4 %) in the
intravenous group. One-third/fourth degree perineal lacer-
ation was recorded in each group. In the first stage of
delivery, 18 and 28 patients received oxytocin in the
intramuscular and intravenous groups, respectively. The
need for additional uterotonic treatments to prevent PPH
was significantly higher in the intravenous group than in
the intramuscular group (p = 0.033; p < 0.05).There was
no significant difference between the two groups in terms
of the mean blood loss from the delivery of the fetus to
placental delivery (p = 0.572).

Further, no statistically significant difference was
noted between the two groups in terms of the mean
duration of labor, duration of the third stage of labor,

Assessed for eligibility (n=320 )

Excluded (n=64 )
+ Not meeting inclusion criteria (n= 60 )
—»| + Declined to participate (n=4)

Randomized (n=256 )

l

Intramuscular group (n=128 )

Primiparous
(n=30)

Multiparous
(n=98 )

Fig. 1 Trial profile of participant recruitment and randomization

l

Intravenous group (n= 128 )

Primiparous

Multiparous
(n=34)

(n=94 )
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Table 1 Demographic and

obstetric characteristics of Intramuscular group Intravenous group p value
participants by groups (n = 128) (n = 128)
Age (years) = SD 25.76 £ 5.73 2577 £ 5.51 0.982
BMI (kg/m?) 28.34 £+ 4.22 27.52 £ 3.82 0.106
Parity (range) 1 (0-5) 1.5 (0-6) 0.453
Parity, n (%)
Multiparous 98 (76.6) 94 (73.4) 0.564
Primiparous 30 (23.4) 34 (26.6)
Gestational week + SD 38.05 £ 1.73 37.99 £ 3.12 0.843
Birth weight (g) & SD 3141.02 £ 475.96 3238.51 £ 425.60 0.085
BMI body mass index
Table 2 Comparison of vital signs and laboratory features in the intramuscular and intravenous group
Intramuscular group 1 Intravenous group II p value
(n = 128) (n = 128)
Prepartum Hb level (dL) 11.27 £ 1.38 1144 £ 141 0.349
Postpartum Hb level (dL) 1035 £ 1.44 10.50 £ 1.43 0.396
Change in Hb level (dL) —-093 + 1.19 —0.94 £+ 1.01 0.941
Systolic blood pressure immediately after delivery 114.1 £ 12.25 113.05 £ 11.05 0.47
Systolic blood pressure at 30 min after delivery 113.83 £ 11.91 113.79 £ 13.34 0.98
Diastolic blood pressure immediately after delivery 71.09 £+ 8.72 71.02 £ 8.50 0.942
Diastolic blood pressure at 30 min after delivery 71.56 £ 9.09 70.63 £ 9.70 0.426
Hb Hemoglobin
Table 3 Primary and secondary outcomes of study
Intramuscular group I Intravenous group II p value
(n = 128) (n = 128)
Augmentation with oxytocin (%) 18 (14.1 %) 28 (21.9 %) 0.104
Duration of labor (h) £ SD 5.12 £ 3.67 592 £5.79 0.308
Duration third stage of labor (min) £ SD 495 £+ 2.82 5.61 £+ 3.47 0.221
Episiotomy, n (%) 46 (35.9 %) 53 (41.4 %) 0.369
Third/fourth degree perineal laceration, n (%) 1 (0.8 %) 1 (0.8 %) 1
Atony (%) 4 (3.1 %) 8 (6.3 %) 0.375
Need for additional uterotonics, n (%) 3 (2.3 %) 12 (9.4 %) 0.033
Manual removal of placenta, n (%) 2 (1.6 %) 2 (1.6 %) 1
Need for instrumental delivery, n (%) 53.9 %) 2 (1.6 %) 0.447
Need for blood transfusion, n (%) 1 (0.8 %) 1 (0.8 %) 1
PPH >500 mL, n (%) 15 (11.7 %) 15 (11.7 %) 1
PPH >1000 mL, n (%) 0 4 (3.1 %) 0.122
Length of hospital stay (days) &= SD 1.41 £ 0.59 1.44 £ 0.84 0.634
Mean blood loss (cc) £ SD 31.65 + 21.43 32.04 £ 19.03 0.572

Italic indicates need for additional uterotonics

PPH postpartum hemorrhage

manual removal of the placenta, need for instrumental
delivery, need for blood transfusion, PPH >500 mL,
PPH >1000 mL, or length of hospital stay (Table 3).
Similarly, during the first 24 hours postpartum, no
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statistically significant difference was noted between the
two groups for the side effects of oxytocin, which
included shivering, nausea and/or vomiting, pyrexia, and
tachycardia.
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Discussion

PPH is a strong indicator of maternal mortality [12].
A Cochrane review comparing the administration of pro-
phylactic oxytocin with no uterotonics found that both
intramuscular and intravenous routes were effective in
reducing PPH [13]. In 2012, WHO published a new guide-
line for the prevention and treatment of PPH. In this
guideline, oxytocin (10 IU) was recommended as the first
choice of uterotonic drug; however, the route of adminis-
tration was optional [14]. In the present study, we compared
the safety and efficacy of intramuscular and intravenous
administration of oxytocin in the prevention of PPH.

The primary outcome in our study was the amount of
PPH. Our study showed no significant decrease in hemor-
rhage when oxytocin was used intramuscularly compared
with that after intravenous administration. Further, in our
study, no significant difference was noted between the two
groups in the 24-hours postpartum decrease in Hb and Hct.
This finding is compatible with the findings of Davies et al.
[15]. However, in our study, we noted higher additional use
of uterotonic drugs in the intravenous group as compared to
that in the intramuscular group.

We administered oxytocin before the expulsion of the
placenta and cord clamping but immediately after the delivery
of the anterior shoulder. It has been reported that the admin-
istration of oxytocin before or after the expulsion of the pla-
centa does not have a significant influence on the incidence of
PPH and severe PPH, retained placenta, postpartum changes
in Hb, the need for blood transfusion, the use of additional
uterotonic drugs, or duration of the third stage of labor [16].

The uterine response to the intravenous administration
of oxytocin is almost instantaneous as compared with
intramuscular  administration, taking approximately
5-7 min to work [17]. When administered intravenously,
oxytocin leads to an almost immediate action and reaches a
plateau concentration after 30 min. In contrast, intramus-
cular administration results in a slower onset of action but
produces a longer lasting clinical effect [18]. However,
there are some practical difficulties in administering oxy-
tocin intravenously. Further, intravenous access is not
always possible, especially in poorly equipped areas of
Turkey. Therefore, in most maternity homes in such areas,
oxytocics are administered intramuscularly since intra-
muscular injection is quicker to administer and requires
relatively lesser skills than intravenous injection; thus, it
can be administered by midwives and nursing staff.

In our study, the incidence of side effects did not differ
statistically between the two groups. Intravenously injected
oxytocin is known to induce chest pain, transient profound
tachycardia, hypotension, and electrocardiogram changes
suggestive of myocardial ischemia [19, 20]. However,

there is a paucity of data regarding the side effects of
intramuscular oxytocin, probably because there are few
side effects of clinical importance. However, the usual side
effects of any intramuscular injection, such as pain at
injection site and abscess at the injection site when safety
procedures are not followed, are to be expected.

In summary, the present study found that the mode of
oxytocin administration did not have a significant effect on
postpartum blood loss. Multicenter studies with higher
sample sizes and meta-analyses are required to establish
optimal treatment strategies for the prevention of PPH.
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