ORIGINAL ARTICLE

OMAN MEDICAL JOURNAL [2021], Vor. 36, No. 2: €250

Comparison of Pain Score and Complications

Following Acetaminophen and Pethidine Injection
During Vaginal Delivery: A Double-blind
Clinical Trial

Masoumeh Mirteimouri', Leila Pourali'*, Mozhgan Soltani', Maryam Salehi?,

Atiyeh Vatanchi® and Akram Zarei Abolkheir®

'Department of Obstetrics and Gynecology, Faculty of Medicine, Mashhad University of Medlical Sciences, Mashhad, Iran
“Department of Socio-medicine, Faculty of Medlicine, Mashhad University of Medlical Sciences, Mashhad, Iran

SFaculty of Medicine, Mashhad University of Medical Sciences, Mashhad, Iran

ARTICLE INFO

Article bistory:
Received: 25 January 2020
Acccptcd: 30 August 2020

Online:
DOI lO.SOOl/oijOZl.SS

Keywords:

Infant, Newborn; Pregnancy;
Ana]gcsics, Opioid: Labor
Pain; Acctaminophcn; Apgar
Score; Pain Management;

Delivery, Obstetric.

ABSTRACT
Objectives: Recently, intravenous acetaminophen has been introduced as an
intervention with analgesic potential similar to that of opioid analgesics in labor pain
management. This study aimed to compare the pain score and maternal and neonatal
complications following acetaminophen and pethidine injections during vaginal delivery.
Methods: This randomized, double-blind clinical trial was conducted on pregnant
women during the first stage of delivery referred to Ghaem and Omolbanin Hospitals
in Mashhad, Iran, from March to December 2017. The subjects were assigned randomly
to one of two groups: acetaminophen and pethidine. The pain intensity was measured
before and 15, 60, 120, 180, and 240 minutes after injection. Results: The pain score and
pain score changes showed no significant difference between the two groups at different
times. The incidence of maternal complications during delivery and the first hour after
delivery was not statistically significant between the two groups, but 15 minutes after
injection, vomiting (p = 0.001), nausea (p = 0.001), and dizziness (p = 0.001) were
significantly higher in the pethidine group. The mean one and five minutes Apgar
scores were significantly higher in the acetaminophen group. Conclusions: Intravenous
acetaminophen led to fewer maternal complications than pethidine, especially during
the first 15 minutes after injection and fewer neonatal complications, especially in the

Apgar score.

abor pain (LP) is one of the most

important causes of concern in pregnant

women during vaginal delivery, and

pain control is an important maternal
consideration."” The management of LP through
decreasing maternal anxiety and fear can lead
to increased maternal collaboration in the labor
progression and reduce the probability of cesarean
delivery.** In addition, pain management not only
reduces the maternal and neonatal complications
secondary to reduced secretion of catecholamines,
but also helps improve fetal oxygenation and Apgar
scores.>® Neuraxial anesthesia, as well as inhalation
and injection interventions, are the main methods
to control LP.® More than 40% of women in many
centers do not receive neuraxial and local anesthesia
due to medical contraindications or self-avoidance
secondary to cultural beliefs and inadequate

education.”® Inhalation interventions have not been
taken into consideration by experts due to multiple
contraindications, the high frequency of nausea and
vomiting, and excessive fatigue after delivery.®
Intravenous opioid analgesics such as morphine
and meperidine (pethidine) are among the
other pain control methods. The ease of use of
intravenous procedures that do not require special
conditions and an anesthesiologist has meant that
this drug category is a desirable way to reduce LP
in maternity hospitals.® However, studies have
shown that the use of opioid analgesics sometimes
causes maternal complications such as nausea and
vomiting, sleepiness, respiratory depression, and
even aspiration.””!! It is also reported that opioid
analgesics may remain in the neonatal bloodstream
for about one week due to their ability to cross the
placenta and may reduce the neonatal Apgar score
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due to respiratory distress.”'>"? Opioid analgesics
can cause changes in variability, accelerations, and
decelerations through altering the fetal heart rate.'
Therefore, efforts are continuing to search for other
intravenous analgesics. Paracetamol (acetaminophen)
is the most commonly used analgesic to control pain
and fever. Recently, several studies have suggested
the use of intravenous acetaminophen to manage
LP.2%!L151¢ Tneravenous acetaminophen through its
high plasma concentrations leads to effective pain
control by inhibiting the synthesis of prostaglandins
in the central nervous system and antagonizing
bradykinin.'” Although in the majority of studies
acetaminophen infusion controlled pain had
comparable efficacy to opioid analgesics, there are
few studies assessing maternal and neonatal safety
of acetaminophen for LP management, and so it
seems necessary to perform further studies in this
regard. Therefore, this study aimed to compare the
pain score and maternal and neonatal complications
following acetaminophen and pethidine injections
during vaginal delivery.

METHODS
This randomized, double-blind clinical trial was
conducted on pregnant women during the first
stage of delivery referred to Ghaem and Omolbanin
Hospitals in Mashhad, Iran, from March to
December 2017.

Before entering the study and after obtaining the
required explanations, the patients completed the
informed consent form. This research proposal (code
No. 941225) was approved by the Ethics Committee
of Mashhad University of Medical Sciences (Code of
Ethics: IRMUMS.FM.REC.1395.96). The patients
were fully supported by the researchers in the event
of any research-related complication, and the
patients were free to leave at each stage of the study.
This study was also registered in the Iranian Registry
of Clinical Trials (IRCT2017100736610N1).

The inclusion criteria were: 1) term pregnancy;
2) singleton pregnancy with cephalic presentation;
3) maternal request for pain relief; 4) no history
of underlying or concurrent illnesses including
hepatic, renal, cardiovascular, or respiratory
diseases, preeclampsia, diabetes, addiction,
allergy to acetaminophen, drug abuse, and G6PD
deficiency, no need for labor induction, no fetal
distress, and no history of cesarean section; 5) non-

use of other painkillers during labor; 6) no growth
impairment or fetal abnormalities; and 7) active
phase of labor. The exclusion criteria included
1) maternal request for withdrawal; 2) taking
other analgesics during the study; and 3) the need
for induction.

Sampling was done in a purposive manner.
Power calculations suggested a sample size of at least
47 patients in each group was necessary based on
the mean comparison of the two populations and
considering two-sided « of 5% and study power
of 80%, according to the results of a previous
study.” Patients were assigned to one of two groups
(acetaminophen or pethidine) in a simple random
allocation method using a random allocation table.
The study was double-blind, meaning the patient and
the obstetrician completing the checklist were blind
to the groups. The envelope containing the code and
the type of drug, which the physician prepared, was
given to the nurse responsible for drug infusion.

At baseline, maternal age, gestational age,
information related to childbirth records, body mass
index (BMI), gestational age based on first-trimester
ultrasound, blood pressure, and cervical dilatation
were recorded in the checklist. The pain intensity
was measured by visual analog scale before and 15,
60, 120, 180, and 240 minutes after injection. A
10-point graded ruler was shown to each patient to
record the pain intensity, with a score of 0 indicating
no pain and 10 the most severe pain possible. The
patient’s presentation of the pain intensity at any
time was recorded. The maternal complications
that were documented were: nausea, vomiting,
dizziness, dry mouth, and respiratory depression.
These were assessed during delivery and 15 and
60 minutes after injection. Additionally, other
recorded data were the Apgar score at one and five
minutes, as well as the need for cardiopulmonary
resuscitation and admission to the neonatal
intensive care unit (NICU) during the first 24 hours
after delivery.

In the acetaminophen group, 1000 mg of
acctaminophen (Amp.Tylophen, 1 g, 6.7 mL, Exir
Company, Iran) was infused in 100 mL of lactate
ringer serum intravenously within 15 minutes. At
the same time, 5 cc distilled water was injected in
angiocath within two minutes. In the pethidine
group, 50 mg of intravenous pethidine (Amp.Petidin
50 mg, lcc, Exir Company, Iran) was diluted with
distilled water to reach a final volume of 5 cc and
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Figure 1: CONSORT flow diagram.

injected slowly over two minutes intravenously.
Simultaneously, 100 cc of lactated ringer was also
slowly injected with micro drape for 15 minutes. The
initial dose was repeated every four hours if needed
according to the patient’s request.

The primary outcome was to compare the pain
levels between the two groups after interventions.
The secondary outcome was comparing the incidence
of maternal and neonatal complications between
the two groups after the administration of the drug
until discharge from the hospital (at least 24 hours
after delivery).

In data analysis, the normal distribution of data
was first examined using a one-sample Kolmogorov-
Smirnov test with Lilliefors correction. The Pearson’s
chi-square test was used to analyze the frequency
distribution of qualitative data between the two
groups. Moreover, the quantitative variables of the
two groups were compared using an independent
t-test. The Fisher’s exact test was used in cases
where > 20% cells had the expected frequency of
<5 (Cochran). Repeated Measure ANOVA test was
used to compare pain intensity changes between the
two groups. The statistical software used in this study
was IBM SPSS Statistics for Windows (IBM Corp.

Released (2010). IBM SPSS Statistics for Windows,
Version 19.0, Armonk, NY: IBM Corp.), and the
significance level in all tests was < 5%.

RESULTS

This study was performed on 134 patients with
a mean age of 25.845.6 years in both groups
(acetaminophen, n = 67 and pethidine, n =
67) [Figure 1]. The two groups did not differ
significantly in terms of age, labor history, delivery
method, BMI, gestational age based on ultrasound,
blood pressure, cervical dilatation, and pain score
before the intervention, and there was no significant
difference in the interval between analgesic infusion
and delivery [Table 1]. In addition, there were no
abortions or stillbirths in either group.

Point-to-point pain scoring before and 15, 60,
120, 180, and 240 minutes after injection showed
that the two groups had no significant difference
[Table 2]. The significance level of Pillai’s trace,
Wilks" lambda, Hotelling’s trace, and Roy’s largest
root tests was 0.031. The results showed a significant
difference between the pain score and the five time
points. However, the trend of pain score changes
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Table 1: Comparison of background variables between pregnant women receiving acetaminophen and pethidine.

Variables Acetaminophen group Pethidine group p-value
(n=67) (n=67)
Age, year' 264+56 252455 0.221
Gravidity** 0.008
1 25(37.3) 44 (65.7)
2 18 (26.9) 12 (17.9)
3 20(29.9) 7 (10.4)
4 4(6.0) 4(6.0)
Parity** 0.010
1 27 (40.3) 45(67.2)
2 22 (32.8) 15 (22.4)
3 15 (22.4) 6(9.0)
4 3(4.5) 1(15)
Parity** 0.002
Primiparous 27 (40.3) 45 (67.2)
Multiparous 40 (59.7) 22 (32.8)
Type of delivery**
Vaginal 60 (89.6) 55 (82.1)
Vacuum 2(3.0) 6(9.0) 0.315
Cesarean section 5(7.5) 6(9.0)
Blood pressure before the intervention, 10.8+0.8 11.0+038 0.189
mmHg*
Dilatation before the intervention, cm* 5.0+0.9 49+0.9 0.581
Time interval between intervention and 170.4 + 106.4 163.7 £97.5 0.703

delivery, minutes*

“Meanxstandard deviation.

“Frequency (%).

between the two groups did not differ significantly
due to the significance level of the tests performed
at 0.105 [Figure 2]. Also, there was no significant
difference in the mean pain score of delivery in the
nulliparous and multiparous groups of pregnant
women receiving acetaminophen and pethidine
[ Table 3]. None of the two groups received additional
doses of analgesics to control pain.

Table 2: Comparison of labor pain score at pre-
and post-intervention between pregnant women
receiving acetaminophen and pethidine.

Labor pain  Acetaminophen Pethidine group p-value
score group (n =67) (n=67)

B§f0r§ 14492 0.7+£95 0.109
injection

15 minutes 83+ 1.8 83+1.6 0.880
60 minutes 82+19 8.0+2.0 0.599
120 minutes 85420 8.6+2.0 0.801
180 minutes 8.6+22 92+ 14 0.251
240 minutes 8.6+22 93+14 0.272

Data weregizwz as mmnixz/mdar/jdeviﬂti{m.

The incidence rate of maternal complications
during the first hour after injection was significantly
different between the two groups, and 15 minutes
after the injection, vomiting, nausea, and dizziness
were significantly higher in the pethidine group

—@— Paracetamol ——@— Petedin
95

9.0

8.5

Pain score

8.0

75

7.0
1 2 3 4 5

Time (minute)
Figure 2: Labor pain score at 15, 60, 120, 180,
and 240 minutes after injection between pregnant
women receiving acetaminophen and pethidine.

OMAN MED J, VOL 36, NO 2, MARCH 2021



MASOUMEH MIRTEIMOURI, ET AL.

Table 3: Comparison of labor pain score after intervention in the nulliparous and multiparous groups of
pregnant women receiving acetaminophen and pethidine.

Labor pain Nulliparous Multiparous
score
Acetaminophen  Pethidine group p-value Acetaminophen Pethidine group p-value
group (n=27) (n=45) group (n = 40) (n=22)
15 minutes 88+13 84+15 0.313 79+19 81+17 0.713
60 minutes 82+17 79421 0.139 79+2.0 83+138 0.468
120 minutes 9.1+ 14 8.6+2.1 0.391 78+23 85+ 14 0.472
180 minutes 92+17 91x15 0.790 7.6+2.6 10.0 £ 0.0 0.250
240 minutes 91+1.9 92+15 0.829 7.6+25 10.0 £ 0.0 0.271

Data ZL’é’Vt’gl‘l!fﬂ as ﬂffﬂﬂijlﬂﬂhjﬂﬂl(jt’l’iﬂ[i()7l.

Table 4: Comparison of maternal complications during delivery, 15th minute, and the first hour after

delivery in pregnant women receiving acetaminophen (n = 67) and pethidine (n = 67).

Variables During delivery 15 minutes after delivery First hour after delivery
Acetamino- Pethidine p-value Acetamino- Pethidine p-value Acetamino- Pethidine p-value
phen group group phen group  group phen group group

Vomiting 0(0.0) 1(1.5) 0.315 0(0.0) 10 (14.9)  0.001 2(3.0) 2(3.0) 0.999

Nausea 1(1.5) 3 (4.5) 0.310 4(6.0) 22(32.8) 0.001 1(1.5) 6(9.0) 0.052

Dizziness 0(0.0) 2(3.0) 0.154 2(3.0) 23(34.3)  0.001 2(3.0) 6(9.0) 0.145

Dyspnea 0(0.0) 0(0.0) 0.001 0(0.0) 1(1.5) 0.315 0(0.0) 2(3.0) 0.154

Blurring 0(0.0) 0(0.0) 0.001 0(0.0) 3 (4.5) 0.080 0(0.0) 0(0.0) -

vision

Dry 1(1.5) 0(0.0) 0.001 6(9.0) 8(11.9) 0.574 4(6.0) 5(7.5) 0.730

mouth

Data were given as n(%).

[Table 4]. Mean one and five minutes Apgar score
were significantly higher in the acetaminophen group
than in the pethidine group (first minute: 8.8+0.6
vs. 7.540.9; p = 0.033 and fifth minute: 9.940.5 vs.
8.740.5; p = 0.004). Also, the number of newborns
admitted to the NICU, needed cardiopulmonary

Table 5: Comparison of neonatal complications
within the first 24 hours after delivery in the groups
receiving acetaminophen and pethidine.

Variables Acetaminophen Pethidine p-value

group (n=67)  group

(n=67)

Admitted to 3 (4.5) 8(11.9)  0.116
NICU
Cardiopulmonary 2(3.0) 8(11.9) 0.049
resuscitation
One minute 2(3.0) 11(164)  0.009
Apgar score <7
Five minute 2(3.0) 13(194)  0.003

Apgar score <7

Data were given as n(%).
&
NICU: neonatal intensive care unit.

resuscitation, and with Apgar scores <7 were higher

in the pethidine group [Table 5].

DISCUSSION

Despite the absence of clinically and statistically
significant differences between the two pain
management methods, intravenous acetaminophen
seems to have fewer complications than pethidine in
terms of maternal complications, especially during
the first 15 minutes after injection and for neonatal
complications, especially in the Apgar score.

The primary finding of our study investigated the
effectiveness of acetaminophen on LP management,
which has already been confirmed in other
studies.>”!1>1¢ However, our study also included
multigravida women, had a larger sample size, used
more advanced statistical methods, and examined a
wider range of maternal and neonatal complications
making our findings more remarkable. On the other
hand, only one clinical trial has been conducted on
the efficacy of acetaminophen with pethidine in
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controlling LP in Iranian primigravida women in a
small population sample.'® The effectiveness of an
analgesic drug may be associated with racial variations
with different influences, so we recommend another
study in the Iranian population to increase the
generalizability of the results.”” In our study, in
addition to point-to-point comparison of the pain
intensity at follow-up times of 15, 60, 120, 180,
and 240 minutes after injection, pain score changes
were also compared between the two therapeutic
methods that no statistically significant difference
was observed between the two groups. Interestingly,
there was no significant change in the pain intensity
in the acetaminophen group during the follow-up
period, so that the pain score varied between 8.3
and 9.3 in most of the time intervals, while the pain
intensity of the pethidine group was in the larger
range, between 8.0 and 9.6, and was associated with
more changes.

It seems that no sudden changes in pain intensity
is a benefit of acetaminophen. In other words,
although the reduction in primary pain was higher in
the pethidine group, it decreased quickly. In contrast,
in the case of acetaminophen, the reduction trend in
primary pain was less, but the effect of pain relief was
more stable. There was at least equal effectiveness of
acetaminophen compared to an opioid compound
in controlling pain score in our study, and this has
also been reported in other studies.>'*!* However,
few studies have compared acetaminophen with
pethidine in the control of LP;*"*'¥ and in the
majority of studies, the effects of acetaminophen
have been evaluated in comparison with morphine
or tramadol.'**~** Among these studies, Abdollahi
et al,'® was the most similar in terms of design
and intervention type. In this study, the efficacy
of 50 mg of pethidine was compared with 1000
mg acetaminophen.' The results indicated that
pethidine was not superior to acetaminophen in
controlling acute pain after injection, consistent
with our findings. However, this study compared a
single degree of pain score after injection between
the two groups, while our study compared the pain
intensity between the two groups at five time points
after the intervention. In addition to point-to-point
comparison, the course of the pain changes was also
compared. Another advantage of the current study
was that we compared specifically the neonatal
and the maternal complications between the two

groups, while Abdollahi et al, studied the maternal

complications individually, and the Apgar score was
not compared between the two groups.'® Similarly,
Elbohoty et al conducted a study to compare
injectable acetaminophen and pethidine in reducing
LP, which, as in our study, showed a similar decrease
in pain in the two groups.2

Pain intensity was compared between the
multigravida and primigravida subgroups. The
results showed no difference in the effect of gravidity
on pain intensity between the two groups.

The study of Aimakhu et al,** with a relatively
long-term follow-up, showed that intravenous
acetaminophen could have long-term pain control
for at least four hours following vaginal delivery; this
finding is similar to the results of our study.

The maternal and neonatal complications were our
secondary outcome. The first significant issue among
our findings was that all maternal complications in
the pethidine group at three injection times (before,
15 minutes, and the first hour after injection) had
equivalent or higher prevalence than acetaminophen.
The only exception in this regard was the occurrence
of dry mouth in the acetaminophen group during
labor, while this complication was not observed in
the pethidine group; however, this difference was
not statistically significant clinically. In other studies,
like ours, a lower incidence of vomiting was found in
the acetaminophen group compared to opioids.”****
However, the interesting point is that our study
investigated a greater range of complications than
other studies. Unlike other studies that reported
complications only during follow-up, our study
reported the complications during labor, and 15
minutes and 24 hours after childbirth. It seems
that our study findings, for the first time, have
looked at a more comprehensive view of maternal
complications as an important outcome. In some
previous studies, complications including nausea,
vomiting, orthostatic hypotension, and respiratory
distress have alower incidence in the acetaminophen

%10 some of which

group than the opioid analgesics,
were confirmed in our study. Our findings showed
that blurring vision and dry mouth are other
possible complications that are less common in the
acetaminophen group. Another point is that, > 30%
of women experienced nausea and dizziness in the
pethidine group, but the frequency of these two
complications in the acetaminophen group was < 6%
in the same period, which is clinically very important.

Another interesting point is that vomiting did not

OMAN MED J, VOL 36, NO 2, MARCH 2021
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occur in the first minute after delivery in any of the
patients in the acetaminophen group, while this
unpleasant event occurred simultaneously in about
15% of patients in the pethidine group. Therefore, it
seems that acetaminophen may be safer than opioid
analgesics in terms of maternal complications.
Among the neonatal complications, our
evidence was also in favor of the higher safety of
acetaminophen, so that quantitative and qualitative
analyses showed that the Apgar score was significantly
higher in the acetaminophen group one and five
minutes after delivery compared to pethidine.
However, few studies examined quantitatively and
qualitatively the Apgar score between the groups
of acetaminophen and opioid analgesics, whose
findings also showed higher safety of acetaminophen
than opioid analgesics or the absence of the
difference between the two groups.'®**** Mohan et
al,** compared acetaminophen with tramadol and
found no differences in the Apgar score at one and
five minutes. In our study, the higher frequency of
infants admitted to NICU in the pethidine group
had no statistically significant difference with
the acetaminophen group, but since the studied
variable is a death-related outcome, we believe
that the clinical differences are very important.
Aimakhu et al,” also concurred with our study and
showed that the frequency of infants admitted to
the NICU was lower in the acetaminophen group
than in the tramadol group (5.6% vs. 0%, p = 0.12).
Acetaminophen seems to have fewer neonatal
complications than opioid analgesics, although more
studies are needed to address the generalizability of
these findings, similar to the maternal complications.
There were several limitations in our study. The
cervical position at the onset of labor and the size and
position of the fetal head are other factors affecting
the severity and duration of LP that in our study were
not specifically compared between the two groups,
but according to random allocation, these factors
do not seem to be as the important confounding
factors in our outcomes. Another limitation of our
study was the failure to compare the state of fetal
heart rate as an important factor in controlling
the side effects of the drug, and so we were unable
to directly investigate the effect of acetaminophen
and pethidine on fetal heart rate pattern. Another
limitation was the lack of maternal satisfaction
evaluation in the two groups. The strength of the
current study is the large sample size in primigravida

and multigravida women compared with some other
studies. In addition, the longer follow-up seems to
be one of the advantages of our study design over
other studies. Considering the very low side effects
observed with acetaminophen, we suggest that
future studies should compare the different doses of
acetaminophen to achieve the highest level of pain
control and maternal satisfaction along with the least
maternal and neonatal complications.

CONCLUSION

According to the results obtained from the present
study, acetaminophen appears to be equally effective
as pethidine in controlling pain due to vaginal
delivery in nulliparous and multiparous women.
However, the prevalence of maternal complications,
especially nausea, vomiting, and dizziness, was
significantly lower in the acetaminophen group than
in the pethidine group. In addition, based on the one
and five minutes Apgar scores, as well as the need for
cardiopulmonary resuscitation in newborn infants,
acetaminophen seems to be a safer drug in terms of
neonatal complications.
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