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ABSTRACT

As a midwifery emergency, post-partum hemorrhage (PPH) might occur once a vaginal delivery or C-section is
done. The prevalence of the hemorrhage has been estimated to range between 1 and 5 percent of deliveries. The
present clinical trial was conducted as a randomized and controlled double-blind study in 2014-15 on 240
pregnant visitors of the natural delivery ward of Shariati university hospital in Bandar Abbas. The intervention
group received 1 gram of venal tranexamic acid in 200 ml of normal saline while the control group received a
placebo (distilled water) in 200 ml of normal saline injected within the second phase of the childbirth in 10
minutes. Patients’ information was recorded including the severity of hemorrhage, pre- and post-partum
hemoglobin level as well as the clinical symptoms. The data were later analyzed via SPSS. The severity of
hemorrhage was 313.9+46.8 in the intervention group and 729.3+199.6 in the control group which showed to be
statistically significant (p<.001). Moreover, hemoglobin showed to be reduced in the intervention group for
.1+.16 and 1.72+.11 in the control group which was statistically significant (p<.001). The present findings
revealed that prescribed tranexamic acid can significantly cut down on blood loss and reduced hemoglobin in
pregnant women.
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PPH is defined either as a primary or secondary
type. The former occurs in 24 hours of the
childbirth while the latter occurs between 24
hours and 12 weeks of the childbirth [4-5].
INTRODUCTION

Annually, about 600,000 women die on account of

As a midwifery-related emergency cases, post-
partum hemorrhage (PPH) can occur after a
vaginal delivery or C-section and stands among
the three causes of mortality among mothers
worldwide both in developed and developing
countries though the former is far less threatened
[1]. Blood loss, hypertension [2] and embolism are
the three main factors involved in the mortality of
pregnant women. The prevalence of post-partum
hemorrhage depends on the criteria of disorder
definition but has been generally estimated to
range between 1 and 5 percent [3].

PPH. Blood loss can be significantly reduced today
with the help of a facile access to blood and blood
products as well as modern medical and surgical
technologies. Yet, in Iran the major cause of
mortality among pregnant women is PPH [6-7].
Postpartum anemia can lead to fatigue, asthma,
heart rate, loss of cognitive/emotional abilities,
high risk of postpartum depression and infections
especially urinary tract infection and is, therefore,
considered as a serious healthcare problem
worldwide among women in the age of fertility
[8]. Due to the fact that PPH and its side effects
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especially iron deficiency is a great global issue
particularly in developing countries, it is
recommended to use safe and affordable methods
such as the use of tranexamic acid [9-10].

Fibrinolyses have rarely been considered as the
preferred therapy. In recent years, however, they
have shown to be considerably effective.

As a fabricated anti-fibrinolysis medication,
tranexamic acid competes to bind to the lysine
joints on plasminogen [11]. In case the
hemorrhage is a function of the primary
fibrinolysis, tranexamic acid enters into action as
an effective inhibitor of fibrinolysis and further
intensifies the hemostasis. It can be accompanied
by side effects such as thromboembolism.

Due to the anti-fibrinolytic effect of tranexamic
acid, it can probably be used as an effective
supplementary in the third phase of delivery so as
to prevent PPH and cut down on its adverse
effects.

Considering the high prevalence of PPH and the
intensive care required for the target population,
any attempt to prevent PPH and its side effects is
quite expected. Therefore, it was intended to delve
into this issue and reduce its side effects through
an investigation of how tranexamic acid affects
PPH in Shariati Hospital of Bandar Abbas in 2014-
15.

MATERIALS AND METHODS

The present clinical trial was conducted as a
randomized and controlled double-blind study in
2014-15 on 240 pregnant visitors of the natural
delivery ward of Shariati university hospital in
Bandar Abbas. The inclusion criteria were:
pregnancy with a singleton, pregnancy age of 38-
42 weeks, 18-35 years of age, 5 or fewer prior
pregnancies and a normal blood pressure
(<140/90 mmHg). The exclusion criteria were:
long-lasting induction in the first phase of delivery
(more than 13 hours), prior experience of uterine
surgery or C-section, uterine fibroma, experience
of internal diseases e.g. renal, cardiovascular
diseases, liver or brain disorders,
thromboembolism problems, anemia,
preeclampsia, diabetes, asthma, epilepsy, prior
experience of PPH or hemorrhage during the
current pregnancy, placental abruption, placenta
previa, placental anomalies and corioamnionitis,
macrodome and poly hydramnios in the present

pregnancy, vacuum extraction, need for a C-
section or consistent compression of uterine
fundus before the emergence of the fetus and
placenta.

In the present research, tranexamic acid was
injected in a 500-g syringe (manufactured by
Caspian Co., Iran) while the placebo was injected
in a 10-ml syringe (manufactured by Shahid Qazi
Co., Iran). The sample was selected from those
meeting the inclusion criteria and willing to
participate. The purpose of the research was
explained to the participants and they gave a
written consent to take part. The randomized BBR
method was followed to assign the participants to
an intervention (tranexamic acid) and a control
group (placebo). To blind the study, both the
placebo and the acid were wrapped in paper and
were numbered in a sequence. The preparations
were done by a third party not involved in the
study (as the researcher or patient). In the second
phase of delivery (one the anterior shoulder is out,
the intervention group received 1 g of tranexamic
acid in 200 ml of normal saline whereas the
control group received a placebo (distilled water)
in 200 ml of normal saline as an injection in 10
minutes. General care was the same for both
groups. Upon placental extraction, both groups
received 20 units of oxytocin in 500 ml of normal
saline within 20 minutes. Sterile gauze was used
to measure the blood lost within the 2 hours of
placental extraction. The blood was then extracted
from the gauze and measured in a suction device.
During the first 2 hours of the completion of
childbirth, mothers were followed up for any
probable side effect. All information including the
time it took from hospitalization to delivery was
recorded in a checklist. Vital signs along with the
acclaimed side effects of tranexamic acid (nausea,
vomiting, headache and dizziness) were
monitored and recorded every 15 minutes in the
first hour and every 30 minutes in the second
hour of delivery. Blood samples were taken from
the participants 1-12 hours before the delivery
(upon admission to the ward) and also 12-24
hours (mean: 18) afterwards to test both
hemoglobin and hematocrit. With a half hour, the
samples were transferred to the lab. The acquired
data were then statistically analyzed via SPSS
ver21 with the help of descriptive statistics
(frequency, percentage, standard deviation) along
with chi-squared test, Fisher’s test, independent-
sample and paired t-test. The significance level
was set at p<.05.
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RESULTS

A total number of 240 patients entered the
present study, 120 of whom received tranexamic
acid as the treatment and the other 120 received a
placebo as the control group. The mean age of the
participants was 26.4+3.4 years. In the
intervention group, the mean age was 26.4+3.5
years and in the control group it was 23.8+10.9.
Moreover, the mean BMI score in the intervention
group was estimated as 23.4+2.2 and in the
control group was 24.2+15.4 (Table 1).

Table 1: Participants’ demographic information

iable
\"‘SM Age BMI

G1(Tranexamicacid) 26.4+3.5  23.4#2.2
G2(Control) 26.743.4  24.2+154

The total number of gravid 1, 2, 3 and 4 in the
intervention group was respectively 1, 48, 40 and
31. In the control group these were respectively 2,
44, 44 and 30. Those with no childbirth were 2 in
the intervention group and 4 in the control. Those
with 1 delivery in the intervention group were 49
and in the control group were 56. Those with 2-5
prior deliveries were 69 and 60 respectively in the
intervention and control groups (Table 2).

Table 2: Participants’ experience of prior deliveries

rf)up Intervention Control P-
Variable value

1(8%) 2(L7%)
48(40%)  44(36.7%)
40(33.3%)  44(36.7%)

n. of
pregnancies

2(L.7%) 4(3.3%)
49(40.8%)  56(46.7%)
2-5  69(57.5%) _ 60(50%)

1
2
3
4 31(25.8%) 30(25%) >.05
0
2

n. of deliveries

In the present research, a significant correlation
was found between the intensity of hemorrhage
and the effect of tranexamic acid (p<.001). The
mean score of hemorrhage in the treatment group
was 9.313+8.461 and in the treatment group was
3.729+£6.199 (Table 3).

Table 3: Mean hemorrhage score across research groups

m. P-value
G1 (treatment) 461.8+313.9 <001
G2(control 199.6+£729.6 )

Similarly, no statistically significant correlation
was observed in the present research between
PPH and the frequency of deliveries. The
frequency of deliveries, contrary to the research

hypothesis, showed to have no effect on the
severity of hemorrhage on either group (p> .4)
(Table 4).

Table 4: Correlation of PPH and the frequency of deliveries

f. of prior n. of m. of p-
pregnancy patients hemorrhage value
0 2 79.1+256
G1 1 49 162.8+254.2
2-5 69 591.4+357.9 -5
0 4 171.7+786 ’
G2 1 56 176+715.6
2-5 60 222.4+738.3

As it can be observed in the following table, no
statistically significant correlation was observed
between PPH and pre-partum hemoglobin (p>.05)
(Table 5).

Table 5: Correlation of PPH and pre-partum hemoglobin

m

hemogiobin Normal . Abnorma.l p-
hemoglobin ~ hemoglobin  value
level
G1 18 102 1.3+12.2 66
G2 12 108 1.2+12.7 )

The two groups showed to diverge in terms of
reduced hemoglobin (p<.05). All this shows that
among those who received tranexamic acid, the
reduced level of hemoglobin was significantly
lower than the control group (Table 6).

Table 6: Reduced level of hemoglobin across research
groups

Mean Mean

hemoglobin hemoglobin Mean
reduced
before after hemosglobin
delivery delivery 8
G1 1.30+12.27 1.46£12.10 16+.1
G2 1.25+12.78 1.36+11.06 11+1.72
p-value >.65 .04 .001

The present findings revealed no statistically
significant difference between the two research
groups in terms of the intensity of hemorrhage
(Table 7).

Table 7: Correlation of hemorrhage and birth weight

Birth n. of Mean p-
weight (g) patients hemorrhage value
<1500 3 89.7+350
G1 1500-2500 27 68+320
2500-4250 86 54.7+315
>4250 4 46.1+204 9
<1500 4 78.3+761.7 '
G2 1500-2500 21 48.5+745.3
2500-4250 92 20.7+727.7
>4250 3 63.4+621.6
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The two research groups showed to diverge
significantly in terms of the reduced level of
placket. The treatment group showed to have
more reduction in plackets than the control
(p<.05) (Table 8).

Table 8: Reduced placket across the research groups

Mean placket Mean
before aMf::: dlzlﬁsl;:; reduced
delivery placket
G1 225.3£253.5 157.8+232.3 16+21.2
G2 130.1+215.3 57.6+201.4 72.5+¢13.9
p-value >.051 .039 .001

Blood pressure and tranexamic acid did not show
to be statistically significant in the present
research (p>.05). Moreover, heart rate showed to
make no statistically significant difference
between the two research groups (p>.05). The
rate of nausea and vomiting showed to be rather
similar in the two groups and indicates no
significant difference accordingly (p>.05) (Table
9).

Table 9: Correlation of blood pressure, nausea and
vomiting as a function of tranexamic acid across research
groups

“ G2 v.;;le
1(\1105(1)1_1 ?lzlélﬁfﬁﬁgssure 110(917)  112(93.3%) o
oo o PESSSUe 10(83%)  8(67%)
Il\lggr)nal heart rate (60- 111(925%)  108(90%) "

Tachycardia (>100) 9(7.5%) 12(10%)

Nausea/vomiting 109(90.8%)  108(90%) .826

DISCUSSION

The present findings revealed that the pregnant
women who received tranexamic acid, had a far
less hemorrhage than the control. This all attests
to the fact that tranexamic acid can be used as a
medication to reduce blood loss during childbirth.
Movafagh et al. (2011) conducted their research
on 1—pregnant subjects in Iran who volunteered
for a C-section [12]. They were divided into a case
and a control group. The former received 10
mg/kg of tranexamic acid while the latter received
only a placebo. Those who received tranexamic
acid showed to have far less blood loss both
during the surgery and two hours after that as
compared to women who had not received any.
This divergence between the two groups was
statistically significant (p<.001). The level of
reduced hemoglobin was also lower in the former

which showed to be statistically significant too
(p<.001). No significant difference was observed
between the groups in terms of blood pressure,
heart rate, nausea and vomiting (p>.05). The
same research population and methodology
followed in the two studies can partly account for
the similar findings. Different sample sizes might
be why the findings differed to a certain extent. In
their investigation, Gobbur et al. (2014) worked
on 100 pregnant women who opted for a C-section
and observed that the amount of blood lost in the
treatment group was 71.4+289.4 mmHg and in the
control group 589+328 mmHg which was
statistically significant (p<.05). This finding was
consistent with the present research and
tranexamic acid showed to succeed in reducing
hemorrhage [13]. Gobbur et al. observed no
statistically significant correlation between birth
weight and blood loss in either group which was
similar to the results of the present study. These
divergences can be due to the differing
methodologies followed. On the other hand,
nausea and vomiting showed no significant
correlation in either research group (p>.05) which
was consistent with the present findings. The
delivery type and differing sample sizes stand as
the major differences between these two
investigations. In some other research, Xu et al.
(2013) compared 88 pregnant women (from
among the total number of 174) who received
tranexamic acid to 86 who received a placebo. As
for the hemorrhage upon the extraction of
placenta, the two groups showed no significant
divergence. However, within 2 hours of the
surgery, blood loss was significantly lower in the
treatment group (p<.01). This result was also
confirmed by the present findings and attests to
the effectiveness of tranexamic acid in reducing
PPH [14]. The reduced level of hemoglobin
showed to diverge significantly between the two
groups and was in favor of the treatment group
(p<.01), which was also similar to the findings of
the present research. However, the reduced level
of placket was not significantly different between
the two groups (p>.2) which was unlike the
present findings which showed more reduction in
the treatment group. Blood pressure and heart
rate did not show to be correlated in both groups
(p>.05) which was similar to the present research.
No significant correlation was observed between
nausea and vomiting which was again consistent
with present findings (p>.05).

Evidently, the abovementioned research showed
to be similar to the present research in many
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ways. This similarity can be to a great extent
explained by the similar sample size and target
research population. Among the differences,
mention can be made of ethnic/racial differences
and the type of delivery. In another investigation
by Mehmet et al. (2012), 223 pregnant women
with a C-section were included. 101 belonged to
the treatment group while 122 formed the control
group for the sake of comparison. The intensity of
hemorrhage showed to be significantly more in
the control group (p<.001) [15]. The two groups
showed to be significantly different in terms of the
reduced level of hemoglobin (p<.05). It revealed a
significantly lower level of hemoglobin in the
control group. In the present research, a similar
finding was reported. These similarities can be
justified by the similar sample size as well as
racial/ethnic convergences. The slight differences
could be due to the differing type of delivery. In
their research on 1144 women who had natural
delivery, Bouthors et al. used tranexamic acid in
the treatment 6 hours prior to their delivery [16].
This group showed to have much less hemorrhage
than the control group that only received a
placebo (p<.05). This finding is also similar to that
of the present research. Howeevr, the level of
reduced hemoglobin in this research was reported
to be less in the treatment group than the control.
This divergence was statistically significant
(p<.05). A similar finding was obtained in the
present study. The duration of hemorrhage was
shorter in the treatment group than the control
group (p<.05) which was also statistically
significant. This variable was not, however,
measured in the present research. The similarities
between these two investigations can be their
similar design while the slight differences might
be due to the racial/ethnic variances.

In Turkey, Gungorduk et al. (2010) conducted
their research on 660 pregnant women who had a
C-section. The treatment group with 330
participants received tranexamic acid while the
control group received a placebo. The amount of
blood lost showed to be significantly lower in the
former (p=.03). This has been in line with the
observations of the present research. Hemoglobin
showed to be lower in the control group than the
treatment group after the surgery which was
statistically significant (p<.001). This finding was
also consistent with that of the present research.
In this investigation, such factors as the heart rate,
blood pressure, nausea and vomiting showed no
statistically significant divergence between the
two research groups (p>.05). These factors did not

reveal any significant divergence between the
groups in the present study either. These common
findings can be due to the similar designs as well
as racial/ethnic similarities. The type of delivery
can account for the differences.

In 2013, Halder et al. performed their research on
100 pregnant women with a C-section [17]. The
treatment group in this study received tranexamic
acid prior to the surgery while the control
received none. The intensity of hemorrhage since
the placental extraction till the following 2 days
showed to be significantly lower in the treatment
group (p<.05). This observation was similar to
that of the present study. Similar findings were
also reported for the reduced level of hemoglobin
in the two works of research (p<.05). No
significant divergences were observed between
the two groups in terms of the heart rate and
blood pressure (p>.05). This was also consistent
with the observation in the present research.
Similar findings were reported concerning nausea
and vomiting (p>.05).

The similar research design as well as variables
under investigation in both investigations can at
least partly justify the similar findings. A number
of variables did not match between the two and
were not investigated in both. The differences can
be partly due to the small sample size and
demographic divergences. In their research in
India, Goswam et al. (2013) divided their 90
subjects (with elective C-section) into three
groups. The first group received 10 mg of
tranexamic acid in dextrose while the second
group 15 mg of tranexamic acid in dextrose and
the third group received a placebo [18]. The
amount of blood lost in the second group showed
to be significantly less than the first and the third
groups. The amount of blood lost in the first group
was similarly much lower than the third one
(p<.05). This observation was similar to that of the
present research. The three research groups
showed no statistically significant divergences in
terms of tachycardia, blood pressure and vomiting
(p>.05). This was similar to the present findings.
The point of departure has been the division of
three research groups and the sample size while
the similarities between the two studies could be
explained by racial/ethnic similarities.

In some other research, Gungorduk et al. (2013)
investigated 454 pregnant women with vaginal
delivery in Turkey. Two research groups were
involved, one with tranexamic acid and the other
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with a placebo (dextrose 5%). The intensity of
hemorrhage showed to be significantly lower in
the treatment group than the control (p<.05). This
finding accounted for a similarity to the present
research [19]. Tranexamic acid showed to be
effective in reducing the level of hemoglobin to a
significant degree (p<.05). The two groups did not
diverge significantly in terms of the heart rate,
tachycardia or blood pressure which was similar
to what the present research observed (p>.05).
The type of delivery and research design can be
considered the commonalities of the two
investigations whereas the sample size accounted
for the differences.

In some other investigation, Simonazzi et al
(2015) conducted a meta-analysis of more than 9
clinical trials with a sample size of over 2,365 that
looked into the effect of tranexamic acid on PPH in
C-section [20]. In all treatment groups, tranexamic
acid managed to reduce PPH to a significant extent
(p<.05). The present research was not an
exception with this regard. All the studies included
in the meta-analysis showed a significant
reduction of hemoglobin in the group receiving
tranexamic acid (p<.05). The same observation
was made in the present study. Such side effects as
tachycardia, lowered blood pressure, nausea and
vomiting accounted for no significant differences
between the research groups (p>.05). This finding
was also similar to the present research. These
commonalities can be explained by the similar
research designs followed while the differences
can be partly due to the ethnic/racial divergences
or the delivery type.

CONCLUSION

As the review of the related literature revealed,
the majority of findings attest to the effectiveness
of tranexamic acid in reducing PPH either surgical
or vaginal. Prescription of tranexamic acid,
similarly, showed a highly significant effect on
reducing PPH and confirmed the previous
findings.
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