Original » DOI: 10.2478/rjaic-2021-0002 + RJAIC 2021;28(1);10-18

Romanian Journal of Anesthaesia and Intensive Care

EVALUATING THE EFFECT OF
DEXMEDETOMIDINE INTRAVENOUS
INFUSION ON LABOUR PAIN MANAGEMENT
IN PRIMIPARA PREGNANT WOMEN:

A NONRANDOMISED CLINICAL TRIAL STUDY

Abasali Delavari, Mahdi Dehgan, Marzieh Lak*

Trauma research center, Bagiyatallah University of Medical Sciences, Tehran, Iran

Abstract

Background and aims: The pain of labour is very severe. Most women prefer painless labour to routine labour if they
are aware of the methods of analgesia. The aim of this study was to evaluate the effect of dexmedetomidine intravenous
infusion on labour pain management in primipara term pregnant women.

Methods: In this nonrandomised clinical trial with control group, all primipara term pregnant women from August 2019
to March 2020 were included. In the intervention group, after the active phase of labour, dexmedetomidine was given
according to the protocol and continued until phase 2 of labour. The control group received no intervention to reduce
pain. Patients in both groups were evaluated for fetal heart rate, Apgar scores, vital signs, pain intensity, and sedation

score.

Results: There were no significant differences in primary fetal heart rate, primary maternal hemodynamics, and mean
Apgar scores at 1 and 5 minutes between the two groups (p > .05). There was no significant difference in the mean
fetal heart rate in different stages between the two groups. Intragroup analysis in the intervention group showed that
mean systolic and diastolic blood pressures were significantly decreased after drug administration but were in the
normal range. The active phase of labour in the intervention group was significantly shorter than in the control group
(p = 0.002). The mean Visual Analogue Scale (VAS) score after dexmedetomidine administration decreased significantly
from 9.25 at baseline to 4.61 after drug administration, 3.88 during labour, and 1.88 after placental expulsion. The mean
Ramsay Sedation Scale score after dexmedetomidine administration increased significantly from 1.00 at baseline to
2.05 after drug administration, 2.22 during labour, and 2.05 after placental expulsion.

Conclusion: Based on the study’s results, the administration of dexmedetomidine to manage labour pain with careful

monitoring of mother and fetus is recommended.
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Introduction

Labour pain generally is very severe. Even the use of
distraction techniques, such as music and video games,
does not delay the time to seek analgesia [1]. Failure to
communicate between a gynaecologist and the patient
leads to obstacles in the patient’s knowledge of the painless
delivery method and therefore the tendency of pregnant
women to have caesarean section [2]. Based on a previous
investigation, it has been reported that most women prefer
these methods instead of routine labour if they are aware
of analgesic alternatives [3]. Using analgesia for delivery
reduces the incidence of elective caesarean section [4]. Most
painless delivery methods accelerate labour by reducing
the duration of active phase [5-8]. In addition, pain relief
is associated with a decreased prevalence of postpartum
depression [9, 10].

E
Corresponding author e-mail: marziehlak@yahoo.com

Although most studies on painless delivery focus on the
epidural method, which has been recognized as a safe
and uncomplicated procedure for the mother and infant
[11-15], this procedure may sometimes fail, or it may be
contraindicated, or the mother may refuse to use the
neuroaxial method [16, 17].

Dexmedetomidine is a specific a, agonist, with sedative
and analgesic effects and the least probable respiratory
depression [18]. It has been used successfully to control
shivering due to spinal caesarean section and has had no
significant hemodynamic complications [19].

Because there are limited studies on this issue and previous
case reports, intravenous (IV) dexmedetomidine was used
in labour and no complication was observed in the mother
and infant [16, 17, 20-23], we aimed to evaluate the effect of
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dexmedetomidine IV infusion on labour pain management in
primipara term pregnant women who are contraindicated or
refused for an epidural procedure.

Methods

In this nonrandomised clinical trial with control group, all
primipara term pregnant women, American Society of
Anesthesiologists (ASA) | and Il, who were referred to
Bagiyatallah Hospital in Tehran, Iran, from August 2019
to March 2020 were included. In this study a convenience
sampling method for data gathering was used. Patients with
fetal distress, latent phase of labour, prolonged premature
rupture of membranes, liver failure, renal failure, 2- or
3-degree heart block, neuropsychiatric diseases, and drug
abusers were excluded. Mothers who were candidates for
pain relief through IV drugs, after obtaining written consent,
were included in the intervention group, and mothers who
were not candidates for pain relief and who decided to
experience labour pain entered the control group after
accepting the project.

Inthe active phase of labour (diagnosed by a gynaecologist),
the patients were monitored for systolic blood pressure
(SBP), diastolic blood pressure (DBP), pulse rate (PR),
respiratory rate (RR), and oxygen saturation (SpO2),
and their vital signs were recorded in the questionnaire
every 5 to 15 minutes after placental expulsion. Fetal
heart rate (FHR) monitoring was performed continuously
and recorded every 5 minutes. FHR1, FHR2, and FHR3
were recorded at baseline, during administration of a bolus
dose of dexmedetomidine, and during labour, respectively.
Patients were instructed on how to assess pain. In the
intervention group, after recording the initial effacement
and dilatation, dexmedetomidine was infused intravenously
for 10 minutes at a dose of 1.00 pg/kg (0.4% solution),
followed by infusion of 0.2 to 1.00 pg/kg/h. The dose of
continuous infusion was based on the rate of analgesia
by the Visual Analogue Scale score (VAS < 3) or sedation
by the Ramsay Sedation Scale score (RSS < 5). The
infusion continued until stage 2 of labour, and this period
was recorded as stage 1. In the event of hemodynamic
complications (SBP < 100 or PR < 60 or FHR < 100), the
drug was temporarily discontinued, and IV atropine at a
dose of 0.01 mg/kg and IV ephedrine at an initial dose of
10 mg were administered.

The control group received no intervention to reduce pain.
Routine care was performed in these patients.

The beginning of stage 2 until the birth of the infant was
recorded as stage 2, and stage 3 was indicated from the birth
of the infant until the placental expulsion.

Patients in both groups were evaluated for pain intensity by a
VAS score and sedation by an RSS score up to 15 minutes
after placental expulsion. After birth neonatal Apgar scores
at 1 and 5 minutes were recorded. Fifteen minutes after
placental expulsion, satisfaction of midwives was assessed
in the intervention group using the 5-point Likert index
(1 = highly dissatisfied, 2 = dissatisfied, 3 = no comment,
4 = satisfied, 5 = strongly satisfied).

Ethical Considerations

This research project was approved by the Ethics Committee
of Bagqiyatallah University of Medical Sciences (IR.BMSU.
REC.1397.250; date: 2019-02-15), and it was registered in
the Iranian registry of clinical trials (IRCT20161022030421N5
date: 2019-07-20). Consent letters were obtained from
participants.

Data analysis

The data were analyzed by SPSS-22 software. Quantitative
data were analyzed using descriptive software and
displayed as mean * standard deviation (SD). Chi-square
tests were used to compare percentages or frequencies.
The normality of quantitative data was assessed by the
Kolmogorov-Smirnov test. An independent sample t-test
was used to compare parametric data between the two
groups. A paired t-test was used to compare quantitative
parameters before and after the intervention. In this study a
probability value less than .05 was considered statistically
significant.

Results

A total of 46 patients were studied, including 20 patients
in the intervention group and 26 patients in the control
group. No patient was excluded in the two groups. Two
patients in control group and three in intervention group
underwent cesarean section for different reasons. There
was no significant difference in mean age (p = .79), height
(p = .94), and weight (p = .2) between the intervention and
control groups. Comparison of mean cervical dilatation and
effacement between the two groups showed no significant
difference in mean dilatation (p = .89) and effacement
(p = .87). The comparison of demographic characteristics
between the two groups is shown in (Table 1).

The mean duration of the first stage of labour in the two
intervention and control groups was 81.23 + 75.83 minutes
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Table 1. Comparison of demographic characteristics between the two groups

groups N Minimum Maximum Mean Std. Deviation p-value
intervention 20 22 38 27.9000 4.51
Age (year) 0.79
control 26 18 36 26.5385 4.76
intervention 20 157 170 162.7500 4.35
Height (cm) 0.94
control 26 147 173 162.6154 7.40
intervention 20 59 88 77.0000 13.79 0.2
Weight (kg) ’
control 26 51 98 72.1154 11.77
intervention 20 4 8 5.42 5.42
Dilatation (cm) 0.89
control 26 4 7 5.38 5.38
intervention 20 30 90 53.15 53.15
Effacement (%) 0.87
control 26 30 80 53.84 53.84
Table 2. Comparing mean duration of labor stages (minutes) between the two groups
groups N Minimum Maximum Mean Std. Deviation p-value
intervention 17 10 300 81.23 75.83
Stage | 0.002
control 24 33 402 192.75 120.76
intervention 17 10 90 42.47 27.58
Stage Il 0.95
control 24 10 93 41.95 23.87
intervention 17 4 10 5.94 1.71
Stage Il 0.47
control 24 4 50 7.58 9.16

and 192.75 + 120.76 minutes, respectively (p = .002). There
was no significant difference in the mean duration of the
second (p = .95) and third (p = .47) stages of delivery between
the groups (Table 2).

Two patients (8.33%) in the intervention group and no patients
in the control group needed assisted delivery device, and no
significant difference was noted between the groups (p = .22).
The need for oxytocin in the control and intervention groups
was 10 out of 26 patients (38.46%) and 8 out of 20 patients
(40%), respectively. There was no significant difference
in the frequency of patients who were in need o oxytocin
administration between the two groups (p = .91).
Furthermore, there was no significant difference in FHR1
between the groups (p = .98). Mean FHR1 was 132.55 + 9.11
in the intervention group and 132.50 + 9.88 in the control
group. The mean FHR1, FHR2, and FHR3 in the intervention
group were 132.55 + 9.11, 134.38 + 8.40, and 133.44 + 8.02,
respectively. There was no significant difference in the mean
of FHR1 and FHR2 (p = .31), mean of FHR1 and FHR3
(p = .42), and mean of FHR2 and FHR3 (p = .51) in the
intervention group. Mean FHR1 and FHR3 in the control
group were 132.50 + 9.88 and 135.08 + 8.84, respectively.
There was no significant difference in the mean of FHR1 and
FHRS in the control group (p = .51).

Mean baseline DBP in the intervention and control groups
was 81.88 + 6.39 and 81.00 + 8.82, respectively. There was
no significant difference in mean baseline DBP between the
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two groups (p = 0.72), indicating the homogeneity of samples
before the study.

The mean of the first, second, third, and fourth DBP in the
intervention group was 81.88 + 6.39, 79.11 £ 12.8, 77.50 +
10.47, and 73.0 + 8.01, respectively (Figure 1).

There was no significant difference in the mean of the first
and second DBP (p = .16). However, there was a significant
difference between the mean of the first and third DBP
(p = 0.039) and the mean of the first and fourth DBP (p =
.023). There was no significant difference in the mean of the
second and third DBP (p = .31), second and fourth DBP (p =
.11), and third and fourth DBP (p = .09; Figure 1).

The mean of the first, third, and fourth DBP in the control group
was 81.00 + 8.82, 83.22 + 6.07, and 80.81 £ 6.27, respectively.
There was no significant difference between the mean of the
first to third DBP in the control group (p = .25; Figure 2).

Mean baseline SBP in the intervention group was 134.70 +
10.68 and in the control group, 132.88 + 10.77. There was
no significant difference in mean baseline SBP between
the two groups (p = .34), indicating that the samples were
homogeneous before drug intervention.

Mean baseline in the second, third, and fourth SBP in the
intervention groupwas 134.70+10.68, 128.0+16.32,126.05 +
10.66, and 121.44 + 9.90 mmHg, respectively. Significant
differences were observed in the mean of the first and second
SBP (p = .034), first and third SBP (p = .028) and first and
fourth SBP (p = .019). There was no significant difference in
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Figure 1. Comparison of mean systolic and diastolic blood pressure (mmHg) in the intervention group during the study.
| = Primary SBP and DBP; Il = during bolus dose of dexmedetomidine; Il = during labour; IV = after placental expulsion.
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Figure 2. Comparison of mean systolic and diastolic blood pressure (mmHg) in the control group during the study.

| = Primary SBP and DBP; Il = during labour; IV = after placental expulsion.

the mean of the second and third SBP (p = .42), but there was
a significant difference in the mean of the second and fourth
SBP (p = .043) and third and fourth SBP (p = .047; Figure 1).
The mean of the first, third, and fourth SBP in the control
group was 132.88 + 10.77, 135.00 + 7.63, and 132.68 + 7.42,

respectively. There was no significant difference between the
mean of first and third SBP (p = .14; Figure 2).

Mean baseline PR in the intervention group was 98.05 + 20.12
minutes and in the control group, 92.53 + 17.41 minutes.
There was no significant difference in the mean baseline PR
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Figure 3. Comparison of the mean VAS score in the intervention group during the study.
VAS1 = primary VAS; VAS2 = after bolus dose of dexmedetomidine; VAS3 = during labour;

VAS4 = after placental expulsion.

between the two groups (p = .32), indicating that the samples
were homogeneous before drug use.

Mean first, second, third, and fourth PR in the intervention
group was 98.05 + 20.12, 93.44 + 19.43, 92.66 + 16.74, and
93.11 £ 13.86, respectively. There was no significant difference
in the mean PR during the different stages. Mean first,
third, and fourth PR in the control group was 92.53 + 17.41,
93.33 £ 12.82, and 92.70 + 12.16, respectively. There was
no significant difference in the mean PR at different stages
(p = .45).

No patients in either group needed treatment with atropine or
ephedrine.

Mean baseline RR was 14.55 £ 1.23 in the intervention group
and 14.34 + 1.29 in the control group. There was no significant
difference in the mean baseline RR between the two groups
(p =.59), indicating that the samples were homogeneous prior
to drug intervention.

Mean baseline, second, third, and fourth RR in the intervention
group was 14.55 + 1.23, 13.88 + 1.18, 13.44 + 1.09, and
13.27 + 0.89, respectively. Mean first, third, and fourth RR
in the control group was 14.34 + 1.29, 13.75 £+ 0 3.02, and
13.58 + 3.02, respectively. There was no significant difference
between the mean of the first to third RR (p = .21). Also, no
patient in the two groups had SpO2 < 94.

Mean baseline VAS score was 9.25 + 1.37 in the intervention
group and 9.46 + 1.14 in the control group. There was no
significant difference in the mean baseline VAS score between
the two groups (p = .57), indicating that the samples were
homogeneous before drug intervention.

Mean baseline, second, third, and fourth VAS scores in the
intervention group were 9.25 + 1.37, 461 £ 1.75, 3.88 %
1.45, and 1.88 + 0.47, respectively. There were significant
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differences in the mean of the first and second VAS (p <.001),
first and third VAS (p < .001), first and fourth VAS (p < .001),
second and fourth VAS (p < .001), and third and fourth VAS
scores (P<0.001), but the mean of the second and third VAS
scores was not significant (p = .38; Figure 3).

Mean first and third VAS scores in the control group were
9.46 +1.14 and 9.45 + 1.17, respectively. However, the fourth
VAS score was 3.12 = 2.25 significantly lower than the first
and third VAS score (p <.001).

Mean baseline RSS score was 1.00 + 0.00 in intervention
group and 1.11 = 0.32 in the control group. There was
no significant difference in the mean baseline RSS score
between the two groups (p = .12), indicating that the samples
were homogeneous before drug intervention.

Mean baseline, second, third, and fourth RSS scores in
the intervention group were 1.0 + 0.00, 2.05 + 0.63, 2.22 +
0.54, and 2.05 + 0.23, respectively. There was a significant
difference between the mean of the first and second RSS
scores (p < .001), first and third RSS scores (p < .001), and
first and fourth RSS scores (p < .001), but there was no
significant difference in the mean scores of the second and
third RSS, and second and fourth RSS, and third and fourth
RSS (p = .36).

The mean of the first, third, and fourth RSS scores in the
control group were 1.11 £ 0.32, 1.12 + 0.33, and 1.12 £ 0.33,
respectively. There was no significant difference in the mean
of the first, third, and fourth RSS scores (p = .16).

Comparing the mean Apgar scores of the two groups showed
no significant difference at 1 minute (p = .09) and 5 minutes
(p = .34). Mean Apgar scores at 1 and 5 minutes in the
intervention group were 9.06 + 0.25 and 9.87 = 0.34,
respectively. Mean Apgar scores at 1 and 5 minutes in the
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control group were 8.84 + 0.47 and 9.32 £ 0.68, respectively.
The mean score of midwifery satisfaction of the patients in
the intervention group was 4.00 + 0.91 based on the 5-point
Likert scale.

Discussion

In this study we assessed the effect of IV dexmedetomidine
infusion on pain score and neonatal Apgar score in primipara
term pregnant women in two groups, intervention and control.
Intragroup analysis in the intervention group showed that
mean SBP and DBP were significantly decreased after drug
administration but were in the normal range, and no patient
needed treatment. The first stage of labour in the intervention
group was significantly shorter than in the control group.
There was a significant difference in mean duration of the first
stage of labour between the intervention and control groups,
but there was no significant difference between the mean
duration of the second and third stages of labour between the
two groups. There was no significant difference in the mean
baseline VAS score between the two groups, but intragroup
studies showed that the mean pain score decreased
significantly after dexmedetomidine administration, during
labour, and after placental expulsion. There was no change
in the mean pain score in the control group until delivery.
The Ramsay Sedation Scale score increased significantly
after drug administration, during labour, and after placental
expulsion.

The administration of dexmedetomidine, without any
complications in mother and neonate, significantly reduced
labour pain and accelerated the first stage of labour.

In a review of related articles, there were no clinical studies
regarding the use of dexmedetomidine to manage labour
pain, and there were only a few case studies that reported
the use of dexmedetomidine in pregnant women for a
variety of reasons (16, 17, 20-23). In these case studies,
dexmedetomidine was proven safe for the fetus and newborn.
This study was consistent with studies by Palanisami
(16), Mendoza (17), Souza (20), Abu-Halaweh (21), El
Tahan (22), and Newman (23) and showed that maternal
dexmedetomidine infusion had no complication on the fetus
or neonate.

In a review of articles on labour pain management, there
are many findings related to different epidural methods
that consider these methods of analgesi suitable for
labour pain management. In a study by Deshmukh et al
on pregnant women, investigators compared the effect of
epidural analgesia with a control group and concluded that
epidural analgesia had no effect on labour duration, but with
excellent analgesic effect, along with an improved neonatal
Apgar score. They suggested that the epidural method was

suitable for painless delivery [24]. Karn et al also considered
the epidural as the most effective method of analgesia for
labour [2].

However, this procedure had some complications, as Uemura
et al reported prolonged sensory dysfunction in a perineal area
following epidural analgesia in a 36-year-old pregnant mother,
due to ropivacaine neurotoxicity [25]. In recent studies simpler
methods comparable to the epidural method of pain control
have been recommended. Faied et al in 2019 conducted a
study comparing intradermal injection of distilled water with
epidural bupivacaine in the first phase of labour. The analgesia
in both the epidural and sterile water groups was good
compared to normal saline. The analgesia was comparable
in the epidural and sterile water groups. Complications were
more common in the epidural group than in normal saline
and distilled water. The authors suggested that distilled water
injection was a safe and effective method for reducing first-
stage labour pain similar to that of bupivacaine [26]. Even the
epidural method for controlling postoperative pain in painful
surgeries such as knee arthroplasty and sternotomy has
been questioned due to the complications of this method;
researchers prefer to use simpler regional methods and even
local anesthetic infiltration [27-30].

Another factor, considered more important than pain
reduction, was patient satisfaction. In this regard, Richardson
et al performed a study on pregnant women who underwent
epidural analgesia, nitrous oxide, or nitrous oxide initiation
followed by epidural analgesia. While 92% of the neuroaxial
group reported a good analgesic effect with this method, only
52% of the nitrous oxide group reported a good analgesic
effect. Overall satisfaction of the nitrous oxide group was 93%;
in the neuroaxial group, 97%. Despite the great difference in
the analgesic rate of the nitrous oxide method, the rate of
satisfaction was close to that of the neuroaxial method. The
authors stated that factors other than the extent of pain relief,
such as maintaining a sense of childbirth, mobility, and force,
seem to influence mothers’ satisfaction with analgesia [3]1).
In a study by Sia et al, the efficacy of clonidine and
dexmedetomidine on human pregnant myometrial stripes
was obtained from 6 patients during elective caesarean
section. Their results showed that dexmedetomidine
increased uterine contractility at plasma concentrations of
1 x 10° g/mL [32]. Another study by Sia and Sng found that if
dexmedetomidine was used correctly during labour, it could
cause hemodynamic relaxation and stability with minimal risk
of respiratory depression in the pregnant woman [33]. Like
both Sia studies, the current study showed that administering
dexmedetomidine led to a significant change in the first stage
of labour, and hemodynamic changes were in the normal
range; no maternal respiratory depression was observed.

In 2018 Jia et al compared three groups of 40 women
candidates for painless labour. Patient-controlled intravenous
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(PCIV) analgesia with remifentanil, patient-controlled epidural
analgesia, and routine labour. The active phase was shorter in
the two intervention groups than in the control group. Stages 2
and 3 did not differ in the three groups [5].

In 2019 Garg et al compared IV tramadol with IV paracetamol
in labour analgesia. The paracetamol group showed better
analgesia with less labour duration [6].

Zutshi etal studied 200 pregnantwomen in two groups to control
labour pain. One hundred women received acetaminophen,
and 100 women received normal saline. The duration of labour
was shortened in both groups without any complications in
mother and fetus [7]. Analgesia for labour, either epidural or IV
(remifentanil, paracetamol, acetaminophen, or normal saline)
was associated with a decrease in the active phase of labour,
which was consistent with the current study.

Nguyen et al used PCIV analgesia with fentanyl in patients
with a relative contraindication for epidural analgesia. In
the control group, nalbuphine bolus was administered
in alternate doses. The authors concluded that drug-
related complications were very uncommon on infants and
mothers, and IV fentanyl was a good option for women who
have epidural contraindications. Patients’ pain score was
reduced by this method (reached about 8 at 2 and 3 hours)
but returned to baseline after 3 hours [34]. In this method,
the same as the current study, maternal and neonatal
complications were uncommon, but decreased pain with
fentanyl was not as good as in this study, and the pain score
reached at least 8 but was not persistent. In the current
study, the mean pain score was less than 5, and analgesia
continued until delivery.

In a nationwide survey of obstetricians, anaesthesiologists,
and midwives, Logtenberg et al investigated the incidence of
serious complications associated with remifentanil infusion
for painless delivery at 60 hospitals in the Netherlands
over a 10-year period. Cases of insufficient pain control,
maternal apnea, and even maternal cardiac arrest and
neonatal respiratory depression were reported; however,
all complications were treated. The authors therefore
suggested that remifentanil should be used under the
supervision of a trained professional [35]. In this study, none
of the complications reported with remifentanil infusion were
observed, as it was performed under the guidance of a
trained anaesthesiologist, and the patients and fetuses were
fully monitored.

Many patients in the medical centerin this current study did not
have consentto use neuroaxial pain managementtechniques;
thus, in patients with refusal for epidural analgesia [21],
spinal cord disorder [16], or contraindications to the regional
analgesia [17], the use of dexmedetomidine which is an a2
agonist drug with appropriate sedative and analgesic effects,
and no maternal or neonatal complications, were indicated.
Dexmedetomidine accelerated the first stage of labour, and

16

patients maintained a sense of childbirth, mobility, and force.
Furthermore, dexmedetomidine is associated with fewer
maternal and neonatal complications than other IV drugs
used to manage labour pain. More extensive studies on the
effect of dexmedetomidine on labour pain management and
maternal and neonatal complications are needed.

Conclusion

Based on the results of this study, the administration of
dexmedetomidine to manage labour pain with careful
monitoring of mother and fetus is recommended. Further
larger, multicentre studies are needed.
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