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Abstract

Background: The objective of this systematic review and meta-analysis was to assess the effectiveness of hyoscine
n-butylbromide in labor progress.

Methods: The databases including PubMed, the Cochrane Library, Science-Direct, Scopus and Web of Science were
searched for studies published up to December 2019. Articles that published as randomized controlled trials (RCTs),
and full-text articles published in English or other languages were included and participants were primi or
multigravida women who were in active phase of labor. The intervention included HBB compared to placebo
(normal saline) that was used during active phase of labor. Pooled estimates were measured using the fixed or
random effect model, while the overall effect was reported in a mean difference (MD). All data were analyzed using
Review Manager 5.3.

Results: Twenty studies involving 3108 women were included in meta-analysis. Based on subgroup analysis by
parity, use of HBB significantly reduced the duration of the first stage of labor in primigravida women (MD = —
57.73; 95% Cl: [- 61.48, —53.60]) and in multigravida women (MD = —90.74; 95% Cl: [- 97.24, — 84.24]).
Administering HBB could reduce the second stages of labor in primigravidas and multigravidas about 6 min and 4
min respectively. Also, HBB reduced the duration of the third stage of labor in multigravidas about 3 min. APGAR
score at one and 5 min after birth was not affected. The main maternal adverse effect was tachycardia and dry
mouth. Labor duration in studies in which the participants were primi-and multigravida was not presented based
on separate parities except for four papers, and the route of HBB administration was not the same across all studies.

Conclusions: Although, the effect of HBB was minimal when multigravidas and primigravidas women were
considered together, the HBB was clinically effective in primigravida and multigravida women for shortening the
first and the second stages of labor. Also, HBB could reduce the length of the third stage of labor in multigravidas.
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Background

Improving maternal health and decreasing maternal
mortality is one of the main concerns around the globe
[1]. Everyday, about 830 women die from pregnancy or
childbirth-related complications around the world. In
2015, it was estimated that, roughly 303,000 women died
during or following pregnancy and childbirth. Almost all
of these deaths occurred in low-income countries, and
were mostly preventable [2]. Between 1990 and 2015,
the global maternal mortality ratio (the number of ma-
ternal deaths per 100,000 live births) declined by only
2.3% per year. However, a significant decline of maternal
mortality was observed from 2000 onwards. Reduction
of the global maternal mortality ratio to less than 70 per
100,000 births, with no country having a maternal mor-
tality rate of more than twice the global average is one
of the objectives of the Sustainable Development Goals
by the year 2030 [3].

Duration of labor is one the effective factors in maternal
and fetal outcomes [4]. Prolonged labor can lead to in-
creased maternal and neonatal morbidity and mortality
such as rupture of the uterus, postpartum hemorrhage,
puerperal sepsis, and maternal death [5]. Prolonged labor
may be due to maternal age, pre mature rapture of mem-
brane, epidural analgesia and the secretion of high levels
of maternal stress hormones, but it remains unknown in
most cases [6] .The mean duration of the first- and second
stages of labor is approximately nine and 6 hours in nul-
liparous and multiparous women, respectively without re-
gional analgesia. Indeed, cervical dilatation ranges from at
least 1.2 up to 6.8 cm/hr. Cervical dilation in multiparous
women is somewhat faster in the active phase, with the
minimum rate of 1.5 cm/hr. If the total duration of labor
is more than 20h in nulliparous or more than 14h in
multiparous, it is considered prolonged labor [7].

Cervical dilatation and effacement are the two main fac-
tors that determine duration of labor [8]. Several studies
showed that active management of labor could shorten
the duration of labor, and the safety of this method has
been demonstrated [9]. Mechanical, pharmacological and
non-pharmacological factors can facilitate cervical dilata-
tion. Prostaglandins, oxytocin, analgesics, and smooth
muscle relaxants are examples of pharmacological agents.
Several anti-spasmodic agents, including hyoscine n-
butylbromide (HBB), drotaverine hydrochloride, phloro-
glucinol, and valethamate bromide, can shorten the dur-
ation of labor [10]. These medications are commonly used
during labor in both developing and developed countries
[11]. HBB (also known as scopolamine is an anti-
cholinergic and anti-muscarinic medication that has
shown spasmolytic function on the smooth muscle of the
female genital tract, especially the cervico-uterine plexus
[12, 13]. This medication can progresses cervical dilatation
without any effect on contractions of the uterus [12]. The
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hyoscine does not pass the brain barrier and does not have
a central anti-cholinergic effect. It is rapidly distributed
into the tissues after intravenous injection and acts as a
cervical spasmolytic agent in labor. The mechanism by
which HBB acts in labor is unknown [14]. Several clinical
trial studies that describing the effects of HBB on labor
progress. Some trials reported that the mean duration of
the first stage of labor was significantly shorter in HBB
group than that in the placebo group [10, 14-23]. Also, a
Cochrane review reported that antispasmodic drugs re-
duce the duration of the first stage of labor and increased
the cervical dilation rate. The antispasmodics drugs used
in the Cochrane review included valethamate bromide,
hyoscine butyl-bromide, drotaverine hydrochloride, roci-
verine and camylofin hydrochloride [1]. Other studies that
showed conflicting results.

Treveno et al. (2014) and Barau et al. (2018) found no
significant differences in the mean duration of active
phase of labor between HBB and placebo groups [24, 25].

Given the fact that different studies showed different re-
sults, the present systematic review aimed to examine the
effect of hyoscine n- butylbromide on the labor progress.

Methods

This systematic review followed the Systematic Reviews
and Meta-Analyses of Randomized Controlled Trials
(RCTs). The protocol of this systematic review was reg-
istered in the “PROSPERO” with the reference number
of CRD42018108703.

Search strategies

The databases that were searched up to September 2018
included Cochrane Library (Central, 1991), Web of
Science (1990), Scoupus, Science Direct (1997), and
PubMed (1996). The search was updated up to Decem-
ber 2nd 2019. Some of the search terms used were:
Butylscopolammonium Bromide, Bromine, Scopolamine
Derviatives, Acceleration of labor, Obstetric, and First
Stage of Labor (Supplementary material).

Inclusion and exclusion criteria

We included the following articles: a) full-text articles
published in English or other languages, b) Randomized
controlled trials. The studies available only as an abstract
were excluded.

Types of participants

Participants with the following criteria were included;
primi- and multigravida women who had a normal
singleton term pregnancy (> 37 weeks of gestation at the
time of delivery; with vertex presentation and intact
membrane; spontaneous onset of labor and presence of
regular uterine contractions. Also included were women
in active phase of labor (cervical dilatation of 3- 4 cm).
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Women with any contraindication for vaginal delivery
and any chronic or pregnancy-induced illnesses were ex-
cluded from the study.

Types of interventions

We included studies where hyoscine n- butylbromide
(HBB) was used during the active phase of labour by any
route of administration (oral, rectal, intramuscular or
intravenous) compared with a placebo.

Types of outcome measures
Primary outcomes
Primary outcomes were as follows

Duration of the first stage of labor

Duration of the second stage of labor
Duration of the third stage of labor

Cervical dilation rate

Need for augmentation of labor with oxytocin

AR e

Secondary outcomes

Maternal
1. Postpartum hemorrhage rate
2. Blood loss after delivery
3. Caesarean section rate
4. Adverse events

Neonatal
1. Apgar score 1 and 5 min after birth
2. Admission to neonatal intensive care unit (NICU)

Study selection

The due databases were searched, then two authors
(ZM) and (AS) independently screened titles and ab-
stracts of search results. The same authors conducted
full text screening. All screening, data extraction and
quality assessment were done using Covidence software.
If there was any disagreement, it was resolved by discus-
sion or getting help from the third author (PA).

Data extraction

We designed a form according to the data extraction
form recommended by the Pregnancy and Childbirth
Cochrane Group. Two authors (ZM and SF) inde-
pendently extracted information on study details in-
cluding; design of the study, inclusion and exclusion
criteria, baseline characteristics, interventions and out-
comes. Data extraction was done using Covidence
software. Data was entered into Review Manager Soft-
ware (RevMan 5.3).
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Assessing the risk of bias in included studies

Two reviewing authors (ZM and SF) independently
assessed the risk of bias for each study using seven cri-
teria that are required by Cochrane guidelines for quality
assessment of randomized controlled trials. The follow-
ing issues were covered: random sequence generation
(selection bias), allocation concealment (selection bias),
blinding of the participants and the personnel (perform-
ance bias), blinding of outcome assessment (detection
bias), incomplete outcome data (attrition bias), selective
reporting (reporting bias) and other risk of bias. If there
was any disagreement, it was resolved by discussion.

Statistical analysis

For continuous data such as duration of the first, second
and third stage of labor, cervical dilatation rate, Apgar
score at one and 5min after birth, we used the mean
and standard deviation with 95% Cls, and for dichotom-
ous data, we presented results as risk ratio or odds ratio
(OR) with 95% confidence intervals. All outcomes were
measured in the same way between trials. Forest plot
was used to demonstrate effect size and CI. Heterogen-
eity between the included studies was assessed by I%. By
default, we used fixed effects for all pooled studies. Ac-
cording to the initial results of heterogeneity, if I* > 50%,
the random effect model was used. Further, we used
sensitivity analysis to discover the potential source of
heterogeneity if heterogeneity across studies was statisti-
cally significant. Sensitivity analyses were performed by
sequentially omitting one single study each time to test
the robustness of uncertainty in the meta-analysis. All
data were analyzed with Review Manager (RevMan 5.3)
statistical software provided by the Cochrane group. The
significance level was set at 0.05.

Subgroup analysis and investigation of heterogeneity

We carried out the following subgroup analyses: primi-
gravida versus multigravida; dosage (20 mg versus 40 mg
HBB) and; dosage and gravidity.

Results

Literature search

In the initial search of databases 1031 articles were
found. After removing the duplicates (n = 808), two re-
viewers (ZM and AS) screened the titles and abstracts
for potentially relevant studies (n =223) independently.
Thirty-eight articles were considered as eligible. For four
articles, we attempted to contact the authors in order to
get the full text versions, but the attempt was not suc-
cessful, so we excluded these studies [26-29]. Eleven
studies were excluded because of study design was dif-
ferent from our inclusion criteria and seven studies were
excluded because of their comparators were different
from the inclusion criteria of this review. In the search
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update on December 2nd 2019 four other studies were
found [30-33] . Finally, 20 studies were included in the
meta-analysis (Fig. 1).

Characteristics and quality assessment of studies

Twenty studies were included in this meta-analysis. The
included studies were published from 2006 to 2019 with
RCT design. The characteristics of the included studies
are shown in Table 1. Six of the studies were conducted
in Iran [19-23, 35]; three in Egypt [16, 18, 36]; three in
Nigeria [17, 24, 32]; two in Iraq [30, 31] and one in each
following countries: Saudi Arabia [34], West Indies
Jamaica [14], Mexico [25], Turkey [10], Puducherry [33]
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and Pakistan [15]. All studies were performed in the
hospital setting, mostly in university hospitals.

In all studies, HBB was used in the intervention group
and normal saline in the placebo group. HBB was ad-
ministered either intravenously (IV), intramuscularly
(IM) or as a rectal suppository. In 14 studies HBB was
administrated with dose of 20mg [10, 14-17, 20, 21,
23-25, 31, 33, 35, 36], and in six studies HBB was ad-
ministrated with dose of 40 mg [18, 19, 22, 30, 32, 34].
In two studies, HBB was administrated on two occasions
with an interval of 1 h or 4-6 h later [19, 25]. Except for
three studies [19, 23, 25], all other studies followed a
protocol for active management of labor, which used
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Fig. 1 Flow diagram of the study
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augmentation with oxytocin, artificial rupture of mem-
branes or both.

Two studies excluded patients from the studies if they
underwent augmentation with oxytocin or cesarean sec-
tion [34, 36]. In one study, patients were routinely given
opioid for analgesia after amniotomy (meperidine hydro-
chloride 100 mg IM and promethazine 25 mg IM) [34].

Eight studies recruited primigravida women [16, 18, 21—
23, 34-36]. Ten studies recruited primi- and multigravida
women [10, 14, 15, 17, 19, 24, 25, 31-33] and two studies
enrolled only multigravida women [20, 30]. In four stud-
ies, the duration of the first stage of labor was reported
separately by primi and multigravidas [10, 31-33].

The sample size of all studies ranged from 60 to 300.
A total of 3108 participants were enrolled of whom 1560
were in HBB group and 1548 in the placebo group.

The risk of bias for each study was evaluated using the
risk of bias assessment for RCTs in Cochrane guidelines.
Two individual authors (ZM and SF) evaluated all stud-
ies regarding random sequence generation, allocation
concealment, blinding of participants and personnel,
blinding of outcome assessors, attrition bias, reporting
bias and other sources of bias. The risk of bias assess-
ment graph is presented in Fig. 2.

Overall meta-analysis

Duration of the first stage of labor

As indicated in Fig. 3, 3108 women were included in the
meta- analysis, of whom, 1560 participants were in HBB
group and 1548 in the placebo group. The use of HBB re-
duced the duration of the first stage of labor by 0.74 min
(mean difference — 0.74; 95% confidence interval; —0.81,
- 0.66). While the results indicated a significant difference
between HBB and normal saline, a decrease in labor by
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less than 1 min was found to have no clinically significant
effect. Because of the high level of heterogeneity (P <
0.00001, I* = 96%), we considered sensitivity analysis and
random effect model. Sensitivity analysis was carried out
by removing studies one by one to explore the potential
source of heterogeneity. By eliminating nine studies, the
rate of heterogeneity reduced to 41% (P =0.08) and the
statistical difference regarding the effect of HBB on the
first stage of labor was not significant anymore.

Duration of the second stage of labor
Eighteen studies (involving 2795 women) were included
in the meta analysis for the duration of the second stage
of labor (Fig. 4). There was a decrease in the duration of
the second stage of labor by 1.58 min using HBB (MD =
—1.58; 95% CI: [-2.05, —1.10]), because this reduction
was around 2 min, it has no clinically significant effect.
Because of the high level of heterogeneity (I* = 97%),
sensitivity analysis was utilized and by eliminating six
studies, the level of heterogeneity was reduced to 40%
(MD = - 2.36; 95% CI: [- 3.84, - 0.89]) [10, 16, 17, 21].

Duration of the third stage of labor

Eleven studies (involving 2019 women) were assessed
the third stage of labor and were included in the meta-
analysis (Fig. 5). HBB could decrease the duration of the
third stage of labor by 0.78 min (MD =-0.78; 95% CI:
[-2.14, 0.57]). Because this reduction was less than 1
min, it has no clinically significant effect.

Duration of the first + second stages of labor

Four studies (involving 404 women) assessed the duration
of the first + second stages of labor [14, 19, 24, 34]. There
was an average reduction of 54.66 min in the duration of

~

Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias)
Blinding of outcome assessment (detection bias)
Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

Other bias

0% 25% 50% 75%  100%

Bl Low risk of bias

[ ] unclear risk of bias

[l High risk of bias

Fig. 2 Risk of bias graph: authors’ judgements about each risk of bias item for included studies
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P
HBB Placebo Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl Year IV, Fixed, 95% CI
Iravani2006 166.56 12.85 50 25598 2521 50 1.1% -4.43[-5.17,-3.70] 2006 y
Samuels 2007 156 121.08 60 228 121.08 69  5.0% -0.59-0.94,-0.24] 2007
Makvandi2010 141.02 81.86 65 230.09 169.58 65 5.0% -0.67 [-1.02,-0.31] 2010
Al Qahtani 2011 165 67 52 214 79 45  37% -0.67 [-1.08,-0.26] 2011
Al-Khishali 2012 901 379 50 1956 72 50 2.8% -1.82[-2.29,-1.35) 2012
Sekhavat 2012 1868 1256 94 2604 1209 94 7.3% -0.59-0.89,-0.30] 2012
Hanaa Alani 2012 142,69 443 130 258 23223 130 4.5% -3.25(-3.62,-2.88) 2012
Al-Khishali 2012 167.7 76.2 50 1938 58 50  4.0% -0.38-0.78,0.01] 2012
Kirim 2015 19113 4306 95 24821 6616 85 6.4% -1.03[-1.34,-0.72) 2015
Trevifio-Salinas 2015 151.186 84.657 43 13993 92484 43 35% 0.13[-0.30,0.55] 2015
Edessy 2015 138 37.2 44 186 46.8 42 3.0% -1.13[1.59,-0.67) 2015
Narappagari 2016 89 50 40 13 40 41 3.2% -0.53-0.97,-0.08] 2016
Bashir 2016 17898 9244 54 21474 147.44 54  43% -0.29[-0.67,0.09] 2016
Shirazi 2016 426 279 30 639 2376 30 2.2% -0.81 [-1.34,-0.28] 2016
Narappagari 2016 114 75 60 182 88 59  4.4% -0.83[-1.20,-0.45] 2016
Phahlavani-Sheikhi2017 181 59.1 55 208.2 48.5 50 41% -0.50 [-0.89,-0.11] 2017
Kandil 2017 20816 17.24 55 25816 15.27 55  2.0% -3.05(-3.60,-2.49] 2017
Namaziyan2017 405.36 108 150 35087 210 150 12.0% 0.33[0.10,0.55) 2017
Imaralu 2017 36511 37.32 80 38846 5165 80 6.2% -0.52-0.83,-0.20] 2017
Maged 2018 187.73 20.92 40 23139 3314 40 2.4% -1.56 [-2.06,-1.06] 2018
Barau 2018 2791 134 59 2693 1359 64 50% 0.07 [-0.28,0.43] 2018
Ibrahim2019 344 131 102 412 175 102 8.0% -0.44[-0.72,-0.16] 2019
Total (95% Cl) 1458 1448 100.0% -0.72 [-0.80, -0.64]
Heterogeneity: Chi*= 513.70, df= 21 (P < 0.00001); = 96% + p t t
Test for overall effect: Z=17.82 (P < 0.00001) 7200 =10 HBBUPIaceb;uo 200
Fig. 3 Duration of the first stage of labour in HBB vs placebo group

first + second stages of labor (MD = -54.66; 95% CI:
[- 7844, —30.88], I? = 66%). Because of the high level of
heterogeneity, sensitivity analysis was used and by removing
Barau’s study (2018), the level of heterogeneity was reduced,
but the difference between the groups regarding the total
duration of the labor did not remain significant (MD =

~70.39; 95% CL: [- 97.04, — 43.73], P=0.33; I* = 11%).

Sub-group analysis by gravidity
All twenty studies, including 3180 participants, were
sub-grouped by the gravidity of the participants. Eleven

studies included 1407 primigravida women, five studies
included 831 multigravida women and seven studies in-
volved 870 primi-multigravida women. Overall the dur-
ation of the first stage of labor was decreased by 63.36
min (MD =-63.36; 95% CI: [- 66.59, - 60.12]). Among
primigravida participants, there was a decrease by 57.73
min in the first stage of labor (MD = -57.54; 95% CI:
[- 61.68, - 53.78]), (Fig. 6). Multigravida women, as seen
in Fig. 6, had the highest reduction in the first stage of
labor (MD = -90.74; 95% CI: [- 97.24, — 84.24]). Because
of the high level of heterogeneity (I* = 91%), sensitivity

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl Year IV, Fixed, 95% CI
Iravani2006 2857 6.54 50 4726 1119 50 1.6% -18.69[-22.28,-15.10] 2006 -
Samuels 2007 15 155 60 20 155 69 0.7% -5.00 [-10.36, 0.36) 2007 =
Makvandi2010 38.77 2426 65 5169 2378 65 03% -1292[21.18,-4.66) 2010 =
Al Qahtani 2011 28 20 52 40 34 55 0.2% -12.00[-22.50,-1.50] 2011 —
Al-Khishali 2012 234 1086 50 226 103 50 1.3% 0.80 [-3.30,4.90] 2012 T
Hanaa Alani 2012 15.07 3.063 130 1838 3.153 130 37.0% -3.31 [-4.07,-2.55] 2012 u
Sekhavat 2012 20 81 94 258 9.4 94  3.4% -5.80[-8.31,-3.29] 2012 -
Al-Khishali 2012 103 67 50 9.7 48 50 4.0% 0.60 [-1.68,2.88] 2012 T
Trevifio-Salinas 2015 314 718 44 339 7.4 42 2.2% -2.50-5.58,0.58] 2015 ~
Kirim 2015 1324 451 197 1416 386 185 29.9% -0.92 [-1.76,-0.08] 2015 L
Edessy 2015 13.186 6.351 43 15581 9.334 43 1.9% -2.39[-5.77,0.98] 2015 B
Shirazi 2016 576 258 30 46.2 306 30 01% 11.40[-2.92,25.72) 2016 S
Phahlavani-Sheikhi2017 2046 1046 80 2238 1895 80 0.9% -1.92 [-6.66,2.82] 2017 =T
Namaziyan2017 56.7 21.67 55 635 208 55 03% -6.80[-14.74,1.14] 2017 =
Imaralu 2017 47.53 7 150 3506 422 150 124% 12.47[11.16,13.78] 2017 o
Kandil 2017 382 247 55 387 224 50 0.3% -0.50 [-9.51,8.51] 2017 -
Maged 2018 36.76 9.98 40 3755 1057 40 1.0% -0.79-5.29,3.71] 2018 . i
Barau 2018 336 181 59 341 182 64  05% -0.50-6.92,5.92] 2018 T
Ibrahim2019 34 112 102 379 13 102 1.9% -3.90[-7.23,-0.57] 2019 =
Total (95% Cl) 1406 1404 100.0% -0.74 [-1.20, -0.28] |
Heterogeneity: Chi*= 575.88, df= 18 (P < 0.00001); F=97% ! + t {
Testfor overall effect: Z=3.16 (P = 0.002) ~100 =90 HBBUPIacebo 50 100
Fig. 4 Duration of the second stage of labour in the HBB vs placebo group
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P
HBB Placebo Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Samuels 2007 10 86 60 8 8.6 69 B7% 2.00([-0.98 4.98] 2007 B
Al-Khishali 2012 17  B7 A0 9.7 5.2 80 7% 200[-0.35 435 2012 I
Al-Khishali 2012 998 645 A0 4984 6.8 50 7.3% D13[2.48 274 2012 T
Hanaa Alani 2012 7A4 2399 130 1235 1803 130 98% -4.81[533,-429) 2012 '
Sekhavat 2012 54 12 94 6.1 2 94 98% -070[F1.17,-023] 2012 b
Trevifio-Salinas 2015 6.581 3724 43 6418 3.265 43 B89% D16[1.32,1.64 2015
Kirim 2015 16.88 381 197 1876 463 185 96% -1.88[273,-1.03] 2015 "
Marappagari 2016 9 35 100 g 3 100 95% D.00[-0.90,0.90) 2016
Kandil 2017 1531 812 45 1754 &N 85 73%  -223[4.79,033] 2017 Il
Imaralu 2017 896 433 80 923 442 80 8% -0.27[1.88,1.34] 2017 1
Phahlavani-Sheikhi2017 78 1089 55 101 101 0 53%  -230[6.32,1.72) 2017 1
Ibrahim2019 6.9 4 102 7.6 4 102 93% -0.70[-1.80,0.40] 2019 1
Total (95% Cl) 1016 1008 100.0% -0.78[-2.14,0.57] [
ity: Tau®= CChit= = = f t f {
Heterogeneity: Tau = 4.80;, Chi*=199.55 df=11 (P = 0.00001}; F= 94% o0 20 ) 20 100
Testfor overall effect Z=1.13 (P=0.26) HBB Placeho
Fig. 5 Duration of the third stage of labour in HBB vs. placebo group
A\
HBB Placebo Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl Year IV, Fixed, 95% CI
11.1.1 primigravidas
Iravani2006 166.56 12.85 50 25598 2521 50 17.2% -89.42 [-97.26,-81.58) 2006 —*—
Makvandi2010 141.02 81.86 65 230.09 169.58 65 0.5% -89.07 [134.85,-43.29] 2010 ¥———
Al Qahtani 2011 165 67 52 214 79 45  1.2% -49.00 [-78.40,-19.60] 2011
Al-Khishali 2012 167.7 76.2 50 1938 58 50 1.5% -26.10[-52.64,0.44] 2012
Edessy 2015 138 37.2 44 186 46.8 42 33% -48.00 [-65.92,-30.08] 2015 I
Kirim 2015 18113 43.06 95 24821 66.16 85 3.9% -57.08 [-73.60,-40.56) 2015 —_—
Narappagari 2016 114 75 60 182 88 59  1.2% -68.00 [-97.40,-38.60] 2016
Phahlavani-Sheikhi2017 181 591 55 208.2 485 50 2.5% -27.20[-47.81,-6.59] 2017 e
Namaziyan2017 405.36 108 150 35087 210 150  07% 54.49[16.70,92.28] 2017
Kandil 2017 20816 17.24 55 25816 1527 55 28.5% -50.00 [-56.09,-43.91] 2017 -
Maged 2018 187.73 2092 40 23139 3314 40  7.2% -43.66 [-55.81,-31.51] 2018 —_—
Ibrahim20189 352 191 44 345 166 48  0.2% 7.00[-66.42,80.42] 2019
Subtotal (95% CI) 760 739 67.8% -57.54 [-61.48, -53.60] ¢
Heterogeneity: Chi*= 128.55, df= 11 (P < 0.00001); F=91%
Test for overall effect: Z= 28.59 (P < 0.00001)
11.1.2 Primig-and multigravidas
Samuels 2007 156 121.08 60 228 121.08 69  0.6% -72.00[-113.89,-30.11) 2007 —
Kirim 2015 19113  43.06 95 24821 66.16 85  3.9% -57.08 [-73.60,-40.56) 2015 _—
Trevifio-Salinas 2015 151.186 84.657 43 13993 92.484 43 0.8% 11.26 [-26.22, 48.73] 2015 —
Kirim 2015 1701 50.87 102 22406 53.76 0 Not estimable 2015
Bashir 2016 17898 92.44 54 21474 14744 54 0.5% -35.76 [-82.17,10.65) 2016 —
Narappagari 2016 0 0 0 0 0 0 MNot estimable 2016
Shirazi 2016 426 279 30 639 2376 30 01% -213.00[-344.13,-81.87) 2016 +—
Imaralu 2017 36511 37.32 80 38846 5165 80 5.4% -23.35[-37.31,-9.39] 2017 —
Barau 2018 27941 134 59 269 13589 64 0.5% 1010 [-37.62,57.82] 2018 —
Ilbrahim2019 344 131 102 412 175 102 06% -68.00 [-110.42,-25.58] 2019 &————
Subtotal (95% CI) 625 527 12.2% -36.60 [45.89, -27.31] e
Heterogeneity: Chi*= 31.11, df=7 (P < 0.0001), F=77%
Test for overall effect: Z=7.72 (P < 0.00001)
11.1.3 Multigravida
Sekhavat 2012 1868 1256 94 2604 1209 94 09% -73.60 [-108.84,-38.36) 2012 ——
Hanaa Alani 2012 142,69 443 130 258 23223 130 14.3% -115.31[123.91,-106.71) 2012 ¢
Al-Khishali 2012 901 3795 50 1956 72 50  21% -105.50[-128.06,-82.94] 2012 +—
Narappagari 2016 89 50 40 113 40 41 2.7% -24.00[-43.75,-4.25) 2016 e
Subtotal (95% CI) 314 315 19.9% -100.09 [-107.38, -92.81]
Heterogeneity: Chi*= 71.46, df= 3 (P < 0.00001); F= 96%
Test for overall effect: Z= 26.94 (P < 0.00001)
Total (95% ClI) 1699 1581 100.0% -63.45 [-66.70, -60.20] ¢
Heterogeneity: Chi*= 369.13, df= 23 (P < 0.00001); F=94% R0 20 s 2 700

Test for overall effect: Z= 38.27 (P < 0.00001)
Test for subgroup differences: Chi*= 138.01, df= 2 (P < 0.00001), F= 98.6%

HBB Placebo

Fig. 6 Duration of the first stage of labour in primigravida versus primi-and multigravidas' and multigravida women
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analysis was used and by eliminating of nine studies the
level of heterogeneity was reduced to 44% (MD = - 47.80;
95% CI: [- 52.24, — 43.57], P=0.04) [17, 19, 21, 23, 24, 30,
35]. In studies which did not distinguish between
multigravida and primigravida, the effect was less than
those only involving primi- or multigravida women. The
duration of labor in these studies decreased by 27.13 min
(MD = - 27.13; 95% CI: [- 38.36, — 15.90]).

Subgroup analysis for the duration of the second stage
of the labor showed that the use of HBB reduced the
duration of this stage of labor between primigravidas vs.
primi-and multigravidas, and multigravidas, but had no
clinical significant effect (MD = -1.58; 95% CI: [- 2.05, -
01.10]) (Fig. 7). Furthermore, in primipara women, the
duration of this stage was reduced by 6.02 min (MD = -
6.02; 95% CI: [- 7.64, — 4.40]).

Also, subgroup analysis of the duration of the third
stage of labor showed significant differences between
primigravidas vs. primi-and multigravidas and multigra-
vidas (MD =-1.84; 95% CL [-2.12, - 1.57]) (Fig. 8)).
Because of the high level of heterogeneity (I* =59%),
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sensitivity analysis was used, and by eliminating of two
studies, the level of heterogeneity was reduced to 22%
(MD = -0.43; 95% CI: [- 0.78, - 0.09], P = 0.23) [10, 30].

Sub-group analysis by dosage

Subgroup analysis was performed for 20 studies contain-
ing 3108 participants based on 20 mg and 40 mg HBB
dosage. Fourteen studies, including 2272 women, were
in the 20 mg HBB dosage subgroup, while six studies in-
cluding 836 women were in the 40 mg HBB dosage sub-
group. Overall, the first stage of labor decreased by
64.74 min (MD: - 64.74, 95% [- 67.97, — 61.50]). Because
of the high level of heterogeneity (I> = 94%), sensitivity
analysis was used and by eliminating of twelve studies
the level of heterogeneity was reduced to 43% (MD =
-49.23; 95% CI: [- 55.97, — 42.48]) [10, 15, 17-19, 21, 24,
25, 30, 31, 33, 35]. A dosage of 20 mg HBB decreased
labor by 61.01 min (MD: - 61.01, 95% [- 65.44, — 56.58]).
A dosage of 40 mg HBB decreased the duration of the
first stage of labor by 68.99 min (MD: -68.99, 95%
[-73.73, — 64.26]).

HBB Placebo Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl Year IV, Fixed, 95% CI
12.1.1 primigravidas
Iravani2006 2857 6.54 50 4726 1119 50 1.7% -18.69[-22.28,-15.10] 2006 -
Makvandi2010 38.77 2426 65 5169 2378 65 03% -1292[21.18,-4.66) 2010 =
Al Qahtani 2011 28 20 52 40 34 55 0.2% -12.00[-22.50,-1.50] 2011 =
Al-Khishali 2012 234 106 50 226 103 50 1.3% 0.80[-3.30,4.90] 2012 T
Edessy 2015 13.186 6.351 43 15581 9.334 43 1.9% -2.39[-5.77,0.98] 2015 =
Kandil 2017 382 247 55 387 224 50 0.3% -0.50[-9.51,8.51] 2017 5
Phahlavani-Sheikhi2017 20.46 10.46 80 2238 1895 80 1.0% -1.92[-6.66,2.82] 2017 =T
Namaziyan2017 56.7 21.67 55 635 208 55 03% -6.80 [-14.74,1.14] 2017 -
Maged 2018 36.76 9.98 40 3755 1057 40 11% -0.79[-5.29,3.71] 2018 T
Ibrahim2019 37 12 44 37 12 48  09% 0.00[-4.91,4.91] 2019 o
Subtotal (95% CI) 534 536 9.0% -5.21 [-6.77, -3.65] ]
Heterogeneity: Chi*= 81.06, df= 9 (P < 0.00001), *= 89%
Test for overall effect: Z= 6.56 (P < 0.00001)
12.1.2 Primi-and Multigravidas
Samuels 2007 15 155 60 20 155 69 08% -5.00 [-10.36, 0.36) 2007 -
Kirim 2015 1324 451 197 1416 386 185 30.9% -0.92[1.76,-0.08] 2015 L
Trevifio-Salinas 2015 314 718 44 339 7.4 42 23% -2.50[-5.58,0.58] 2015 =
Bashir 2016 0 0 0 0 0 0 Not estimable 2016
Shirazi 2016 576 258 30 462 306 30 01% 11.40[-2.92,25.72] 2016 T
Imaralu 2017 47.53 7 150 3506 422 150 128% 12.47[11.16,13.78] 2017 .
Barau 2018 336 181 59 341 182 64 05% -0.50-6.92,5.92] 2018 S [
Ibrahim2019 34 112 102 379 13 102 2.0% -3.90[-7.23,-0.57] 2019 =1
Subtotal (95% Cl) 642 642 49.3% 2.32[1.65, 2.98] |
Heterogeneity: Chi*= 320.66, df= 6 (P < 0.00001); F=98%
Test for overall effect: Z=6.83 (P < 0.00001)
12.1.3 Multigravida
Hanaa Alani 2012 1507 3.063 130 18.38 3153 130 38.2% -3.31 [-4.07,-2.55] 2012 u
Sekhavat 2012 20 81 94 258 9.4 94 35% -5.80[-8.31,-3.29] 2012 o
Subtotal (95% ClI) 224 224 41.7% -3.52[-4.24,-2.79] |
Heterogeneity: Chi*= 3.47, df=1 (P = 0.06); F=71%
Test for overall effect: Z=9.53 (P < 0.00001)
Total (95% CI) 1400 1402 100.0% -0.79 [-1.26, -0.32] |
Heterogeneity: Chi*= 574.60, df= 18 (P < 0.00001); F=97% t t J
Testfor overall effect: Z= 3.32 (P = 0.0009) s HBBUPIacebo %0 100
Test for subgroup differences: Chi*= 169.42, df= 2 (P < 0.00001), F=98.8%

Fig. 7 Duration of the second stage of labour in primigravidas versus primi-and multigravida and multigravida women
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P
HBB Placebo Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl Year IV, Fixed, 95% CI
13.1.1 : primigravidas
Al-Khishali 2012 1.7 6.7 50 9.7 5.2 50 1.3% 2.00[-0.35,4.35] 2012 "
Phahlavani-Sheikhi2017 78 109 55 101 101 50 05% -230[-6.32,1.72] 2017
Kandil 2017 1531 812 55 1754 53 55 11% -2.23[-4.79,0.33] 2017 =
Ibrahim2019 7 4 44 7 4 48 28% 0.00[-1.64,1.64) 2019 I
Subtotal (95% CI) 204 203 5.7% -0.16 [-1.30,0.98]
Heterogeneity: Chi*=6.87, df= 3 (P = 0.08), F= 56%
Test for overall effect: Z=0.27 (P=0.79)
13.1.2 Primi-and Multigravidas,
Samuels 2007 10 8.6 60 8 8.6 69 0.8% 2.00[-0.98, 4.98) 2007 B
Kirim 2015 16.88 381 197 1876 463 185 10.2% -1.88[2.73,-1.03] 2015 -
Trevifio-Salinas 2015 6.581 3.724 43 6418 3.265 43 34% 016[1.32,1.64] 2015
Narappagari 2016 9 35 100 9 3 100 91% 0.00[-0.90,0.90) 2016
Imaralu 2017 896 433 80 923 592 80 29% -0.27[-1.88,1.34] 2017
Barau 2018 0 0 0 0 0 0 Not estimable 2018
Ibrahim2019 69 4 102 76 4 102 6.2% -0.70[-1.80,0.40) 2018
Subtotal (95% CI) 582 579 32.7% -0.68 [-1.15,-0.20] |
Heterogeneity: Chi*=14.39, df=5 (P = 0.01); F=65%
Test for overall effect: Z= 2.78 (P = 0.005)
13.1.3 Multigravida
Hanaa Alani 2012 754 2399 130 1235 1803 130 280% -4.81[533,-429) 2012 -
Sekhavat 2012 54 1.2 94 6.1 2 94 335% -070[1.17,-0.23] 2012 L
Subtotal (95% CI) 224 224 61.6% -2.57[-2.92,-2.22) |
Heterogeneity: Chi*=132.85, df=1 (P < 0.00001); F= 99%
Test for overall effect: Z=14.48 (P < 0.00001)
Total (95% CI) 1010 1006 100.0% -1.81[-2.09,-1.54]
Heterogeneity: Chi*= 202.17, df= 11 (P < 0.00001); F= 95% L + + i
Test for overall effect: Z=13.01 (P < 0.00001) 1o =0 HBBuPlacebo = s
Test for subgroup differences: Chi*= 48.06, df= 2 (P < 0.00001), F=95.8%
Fig. 8 Duration of the third stage of labour in primigravidas versus primi-and multigravidas and multigravida women

Other outcomes

Six studies (involving 986 women) investigated cervical
dilatation [10, 16, 18, 20, 24, 34]. Results of meta-
analysis showed a significant increase in the rate of cer-
vical dilatation (MD = 0.21; 95% CI: [0.18, 0.24]). Because
of the high level of heterogeneity (I*> = 94%), sensitivity
analysis was used. By eliminating four studies, two stud-
ies (involving 505 women) remained and showed no sig-
nificant effect of HBB on the rate of cervical dilatation
(MD = 0.12; 95% CI: [0.05, 0.19], P = 0.19; I* = 42%).

Four studies (involving 840 women) were included in
the meta- analysis dealing with the effect of HBB in case
of labor augmentation with oxytocin [10, 17, 18, 20].
There was no significant difference in performing aug-
mentation of labor with oxytocin between intervention
and control groups (OR: 0.85; 95% CI: [0.64, 1.13]).

Nine studies (involving 1430 women) were included in
the meta-analysis for assessing the rate of caesarean
section [14, 16, 18, 23, 30—-34]. HBB had no significant
effect on the rate of caesarean section (OR =0.77; 95%
CL [0.52, 1.16]).

Four studies with 640 participants reported postpar-
tum hemorrhage rate [17, 18, 22, 30]. However, only the
study by Imaralu et al. reported the actual frequency of
PPH (OR: 0.11; 95% CI: 0.01, 0.93). Two studies with
289 women reported the amount of blood loss after

delivery [14, 17]. There was more blood loss in the pla-
cebo group by 9.01 mL) MD: 9.01, 95% [- 46.23, 64.24]).

Maternal adverse events with HBB reported across stud-
ies were as follows: tachycardia, mouth dryness, headache,
nausea, vomiting, dizziness, cervical laceration, face flush-
ing and postpartum hemorrhage. Meta-analysis was con-
ducted for tachycardia, mouth dryness and blood loss. Six
studies involving 1054 women were included in the meta-
analysis for the effect of HBB on mouth dryness (OR: 2.15;
95% CI: [1.51, 3.07]) [17, 18, 31, 32, 35, 36]. Because of the
high level of heterogeneity (I = 71%), sensitivity analysis
was utilized and by eliminating.

one study, the level of heterogeneity was reduced to
0% (MD =1.25; 95% CI: 0.84, 1.87]), but the difference
was not significant [35].

Six studies involving 910 women were included in the
meta-analysis for the adverse effect of tachycardia [17-
19, 31, 35, 36]. There was an increased relative risk for
tachycardia for participants receiving HBB (OR: 6.10;
95% CI: [3.01, 12.35]). Because of high level of hetero-
geneity (I* = 66%), a sensitivity analysis was utilized, and
by eliminating two studies, the level of heterogeneity
was reduced to 0% (MD = 1.42; 95% CI: 0.55, 3.68]), but
the difference was not significant.

Neonatal adverse events were reported using different
approaches including admission to neonatal intensive
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care unit (NICU), fetal tachycardia, need to resuscitation
and Apgar score one and 5 min after delivery.

Five studies involving 703 babies were included in the
meta-analysis for assessment of admission to NICU [16,
18, 20, 22, 31]. There was no significant difference be-
tween HBB and placebo in the ratio of admission to
NICU (OR: 0.99; 95% CI: [0.35, 2.75]). In 11 studies in-
volving 1682 participants, there was no significant differ-
ence in the Apgar score at 1 min between HBB and
control groups (MD = - 0.04; 95% CI: [- 0.09, — 0.01]).

[10, 14, 16-18, 20, 21, 23-25, 30, 36]. Meta-analysis of
Apgar score at 5 min after birth in 12 studies showed a
significant difference between HBB and control groups
(MD =- 0.05; 95% CI: [-0.10, —0.00]) [11, 15, 17-19,
21, 22, 24-26, 32, 30)]. Because of the high level of het-
erogeneity, sensitivity analysis was used and after elimin-
ating foure studies, results of seven studies (involving
1453 babies) showed no significant effect of HBB on
APGAR score at 5 min after birth (MD = - 0.03; 95% CI:
[-0.08, 0.03]) [14, 16, 18, 24, 25].

Discussion

This systematic review aimed to investigate the effect of
hyoscine on the progression of labor. In this systematic
review, 20 studies were included. The studies mostly
have been conducted in Iran or low or middle-income
countries. Hyoscine is a drug belonging to the anti-
cholinergic anti-spasmodic group, which exerts its relax-
ing effects directly on the smooth muscles of the digest-
ive as well as urogenital systems [23].

Studies conducted on the use of HBB to shorten the
active stage of labor showed conflicting results. Overall,
HBB shorten labor by almost an hour at both 20 mg and
40 mg doses in primigravida and multigravida women.

Subgroup analysis between primigravida, multigravida
and prim- multi-gravida indicated that the duration of
the first stage of labor was decreased by 63.45 min.
Multigravida women had the highest reduction in the
first stage of labor by 90.74 min, and this stage of labor
in primigravida participants was decreased by 57.73 min.
In Kirim 2015 [11], Al-khishali 2012 [32], Narappagari
2016 [35] and Alani 2012 [31], the duration of the first
stage of labor was reported per parities, and we consid-
ered this in analysis of the subgroups. Since the rate of
labor progression is different between multigravida and
nulliparous women, this can affect the overall results of
the investigation. In this regard, in subgroup analysis, we
observed that use of HBB decreases the duration of the
first stage of labor in primigravida women, in compari-
son to primi- multigravida and multigravida by 57.73,
27.13 and 90.74 min respectively. Further, the total dur-
ation of labor showed a significant difference between
the three groups (p=0.00001). However, use of HBB
could reduce the total duration of the first stage of labor
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about 63.36 min, and after sensitivity analysis the signifi-
cance changed to 47.80 min.

The results of the study by Rohwer et al. [1] on the effect
of anti-spasmodic agents including hyoscine, Valethamate
bromine, and durtavirine on labor including 17 studies in
the meta-analysis showed that overall, the use of these
medications significantly decrease the duration of labor by
73.34 min. The discrepancy between Rohwer et al. and the
present study may be because the distribution of parity in-
cludes 1407 primipara women, 870 primi-multigravida
and 831 multigravidas and type of the interventions per-
formed were different among studies. Also, six anti-
spasmodic agents were used for the labor improvement
among studies in the Rohwer et al’s study. Ranjbaran et al.,
in a review study found that HBB could significantly re-
duce the first and the second stages of labor, but not the
third stage of labor. Their review included 10 studies that
published in the English language [37].

Measurement of the duration of labor can be challen-
ging and subjective because of the following reasons.
First, differences in measuring the cervical dilatation rate
can be potentially affected by detection bias. Secondly,
due to individual differences in women, the labor pro-
gress varies considerably between women [1]. Thus, in
most studies, the first stage of labor is considered as the
starting point of interventions. In the present study, the
time of administration of hyoscine was at 3—4 cm dilata-
tion with effacement of 50% or more. Meta-analysis of
six studies indicated that cervical dilatation had in-
creased significantly with using HBB. In investigation of
subgroups, hyoscine was useful for cervical dilatation in
primgravida women as 0.21cm/h and 0.12cm/h for
primi-multigravida women. In Rohwer study, the admin-
istration of antispasmodic agents significantly increased
the rate of cervical dilatation by an average of 0.61 cm/
hour (MD 0.61 cm/hour; 95% CI: 0.34 to 0.88) [1].

In the present systematic review, HBB could signifi-
cantly decrease the duration of the second stage of labor
across all studies by 1.58 min. Further, in investigation of
subgroups, the duration of this stage decreased signifi-
cantly in primi gravida women by 5.80 min.

The duration of the third stage of labor in eleven stud-
ies in the HBB group was reduced by 0.78 min. Never-
theless, the difference between the two groups did not
remain significant after sensitivity analysis. Further, in
the analysis of subgroups, the duration of this stage
decreased significantly by 1.79 min.

The aim of the active management of labor is shorten-
ing the duration of labor without increasing maternal
and neonatal risks [10]. If the uterus does not have a
proper function and is hypotonic, i.e. the number of
contractions is less than three times per 10 min, or the
duration of contraction is less than 40 s, amniotomy and
induction with oxytocin are recommended for active
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management of labor. In the present meta-analysis four
studies which used amniotomy and oxytocin induction
in cases with lack of labor progression indicated that the
use of amniotomy and oxytocin augmentation did not
differ significantly between the two groups.

The results of nine studies in this meta-analysis re-
vealed that use of HBB reduces the rate of cesarean, but
the difference was not significant.

Adverse maternal and neonatal outcomes using HBB
were not reported completely in all studies. Mouth dry-
ness and tachycardia were among the conditions reported
in most studies. In six studies, use of hyoscine significantly
increased the risk of mouth dryness, and in six studies, it
increased the risk of tachycardia significantly. Differences
about mouth dryness and tachycardia disappeared after
sensitivity analysis. Regarding neonatal adverse effects,
most studies have reported APGAR score in one and 5
min after birth, and there was no significant differences
between the two groups. Another neonatal adverse event
that was reported in five studies was the rate of admission
in the neonatal intensive care unit, which was not statisti-
cally different between the two groups.

Only in the study by Makvandi et al, the effect of
hyoscine had been examined on labour pain, which indi-
cated that hyoscine had no effect of the intensity of labor
pain [23].

It is believed that shortening the duration of the first
stage of labor has many potential benefits including di-
minished chorioamnionitis, neonatal sepsis, post-labor
sepsis, and the decreased demand for using repeated
doses of opioids and sedatives, which are associated with
neonatal respiratory depression. Also, the use of safe in-
terventions that result in a shortened duration of labor
and pain could significantly increase the sense of satis-
faction in mothers [14]. Most studies of this meta-
analysis have been performed in low- to middle-income
countries. In Iran, according to the national guidelines,
the provision of midwifery and obstetric services include
the use of adjuvant therapies of labor analgesia including
opioids and sedatives. However, hyoscine is not one of
the drugs recommended in the national protocol [38].
Nevertheless, it is used in some hospitals to shorten the
duration of labor. In India, although the use of anti-
spasmodic agents are recommended in the the national
protocol, it seems that use of these drugs especially their
safety is still under debate [14].

Quality of studies

Random sequence generation was high-risk, unknown,
and low-risk in two, eight, and ten studies, respectively.
All studies except for seven specified the allocation con-
cealment. Many studies were judged as unclear risk of
bias, especially for detection bias, as 14 studies did not
discuss whether their outcome assessors were blinded.
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Only one study did not blind participants and personnel
and juged as a high risk of performance bias. Nine stud-
ies did not determine whether they were sponsored by a
drug company or had any conflicts of interests.

Limitations of this study

Several limitations existed in this systematic review: 1)
labor duration in studies in which the participants were
primi-and multigravida was not presented based on sep-
arate parities except for four paper; 2) the route of HBB
administration was not the same across all studies; 3)
the maternal and neonatal outcomes have not reported
completely; 4) in one study, in addition to HBB, opioids
have also been used. These limitations could have con-
tributed to heterogeneity.

Conclusion
Although, the effect of HBB was minimal when multigra-
vidas and primigravidas women were considered together,
the HBB was clinically effective in primigravida and multi-
gravida women for shortening the first and the second
stages of labor. The effect of HBB on shortening the dur-
ation of the third stage of labor was significant only in
multigravidas. Adverse maternal and neonatal outcomes
are negligible, especially at the 20 mg HBB dose.
Considering the limited resources of low or middle in-
come countries, administering of HBB may be recom-
mended for shortening labor.

Implications for research

A truly rigorous RCT must still be conducted on this
topic, especially controlling for augmentation of labor
with other factors like oxytocin. Also, since many studies
did not report the adverse maternal or neonatal events,
future research should be conducted to determine the
safety of HBB during labor.
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