IJBCP

Print ISSN: 2319-2003 | Online ISSN: 2279-0780

International Journal of Basic & Clinical Pharmacology

DOI: http://dx.doi.org/10.18203/2319-2003.ijbcp20172229

Original Research Article

Pentazocine versus pentazocine with piroxicam for postoperative pain
relief after cesarean section: an open label, comparative study

Banapura Ambika'*, Mamatha K. R.%, Prabha P.?

!Department of Pharmacology,
2Department of Anaesthesia,
Bangalore Medical College and
Research Institute, Bengaluru,
Karnataka, India

Received: 21 March 2017
Accepted: 22 April 2017

*Correspondence to:

Dr. Banapura Ambika,
Email: ambikabanapural01@
gmail.com

Copyright: © the author(s),
publisher and licensee Medip
Academy. This is an open-
access article distributed under
the terms of the Creative
Commons Attribution Non-
Commercial License, which
permits unrestricted non-
commercial use, distribution,
and reproduction in any
medium, provided the original
work is properly cited.

ABSTRACT

Background: The concept of multimodal analgesia was introduced more than a
decade ago as a technique to improve analgesia and reduce the incidence of
opioid-related adverse events. The rationale for this strategy is the achievement
of sufficient analgesia due to the additive or synergistic effects between
different classes of analgesics. Objectives of the study was to compare the
efficacy and safety of pentazocine and its combination with piroxicam in the
management of post cesarean pain.

Methods: Cases were randomly assigned to 2 groups of 30 cases each. One
group received pentazocine 30mg and another; pentazocine 30mg + piroxicam
20mg. Injections were given intramuscularly, postoperatively after skin closure.
Diclofenac 75mg was the rescue analgesia. Primary outcome measure was
control of pain, assessed by visual analogue scale (VAS). Secondary outcomes
were sedation and time to rescue analgesia. Safety of the drugs was assessed by
adverse drug reactions. Data was analysed by student’s t test, analysis of
variance and post-hoc test.

Results: Multimodal group showed better analgesia compared to unimodal
group (p<0001). Drowsiness was the main adverse effect in both treatment
groups.

Conclusions: Multimodal analgesic combination of pentazocine and piroxicam
showed superior analgesic effect with better pain control and longer duration of
action compared to pentazocine alone.
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INTRODUCTION

The concept of multimodal analgesia was introduced
more than a decade ago as a technique to improve
analgesia and reduce the incidence of opioid-related
adverse events. The rationale is the achievement of
sufficient analgesia by additive effects between different
classes of analgesics. This allows for a reduction in the
doses of individual drugs and thus a lower incidence of
adverse effects from any particular drug used for
management of perioperative pain. A lower incidence of
adverse effects and improved analgesia has been
demonstrated with multimodal analgesia techniques,
which may provide for shorter hospitalization times,
improved recovery and function and possibly decreased
healthcare costs.%? Currently, the American Society of
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Anesthesiologists Task Force on Acute Pain Management
advocates the use of multimodal analgesia.®

According to the WHO ladder, based on increasing pain
severity the combination of nonsteroidal anti-
inflammatory drugs (NSAIDs) with opioids was
considered as the second step in the treatment of pain.*

Pentazocine, a potent analgesic, with agonist-antagonist
action at opioid receptors® is widely used in low resources
countries for postoperative analgesia.

NSAIDs and selective cyclooxygenase-2 inhibitors have
beneficial effect on postoperative analgesia and their
addition has been shown to potentiate opioid effect,
decrease opioid consumption and are devoid of adverse

International Journal of Basic & Clinical Pharmacology | June 2017 | Vol 6 | Issue 6 Page 1393



Banapura A et al. Int J Basic Clin Pharmacol. 2017 Jun;6(6):1393-1398

effects of opioids.®” Piroxicam, NSAID, has long half-
life, extensive protein binding which allows for its once a
day dosing.? Studies comparing the efficacy of
pentazocine and its combination with piroxicam are
limited. Although multimodal analgesic combinations are
well accepted, finding the right combination remains the
key challenge.®

We explored multimodal approach to pain relief after
cesarean section using two different drugs with different
routes of administration and mechanisms of action. We
therefore compared the analgesic and side effect profile
of intramuscular pentazocine alone or in combination
with piroxicam.

METHODS

This study was a prospective, hospital-based, open label,
parallel group, comparative study approved by the
Institutional Ethics Committee of Bangalore Medical
College and Research Institute.

Sixty patients of ASA (American Society of
Anesthesiologists’  Classification) 1 and [l status
undergoing elective caesarean section, willing to give
written informed consent were included.

Exclusion criteria were refusal to participate in the study,
opioid use for the past month, history of selective
serotonin reuptake inhibitors use, significant pulmonary
or cardiovascular disease, cases of eclampsia/ pre-
eclampsia, history of peptic ulcer disease or gastro
intestinal bleeding, those with any intraoperative
complications and hypersensitivity or any systemic
contraindications to the use of study medications. All
patients had cesarean section under spinal anaesthesia.
The spinal was performed using a 25-gauge Quincke
needle with hyperbaric bupivacaine 5mg/ml. No other
intraoperative analgesia was given. The patients were
allocated into two groups with 30 cases in each. One
group received intramuscular pentazocine 30mg and
another group received pentazocine 30mg and piroxicam
20 mg. The study drug was administered immediately
after surgery, intramuscularly on the operating table, after
the skin closure by the attending anesthetist.
Demographic data, history, clinical and obstetrical
examination findings were recorded.

Assessment tools

Primary outcome measure

Control of postoperative pain - assessed every 2 hours for
a period of 12 hours after surgery by visual analogue
scale (VAS) (Figure 1).

Secondary outcomes

e  Sedation: Assessed by Ramsay sedation score
(Table 1).

Time to rescue analgesia: Time for first rescue
analgesia (diclofenac 75mg)

e  Safety: Monitoring the adverse drug reactions i.e.,
maternal and neonatal adverse outcomes.

VISUAL ANALOGUE SCALE (VAS)
0 10

Without

Figure 1: Visual analogue scale used to measure pain.

Table 1: Ramsay sedation score.

Points Level of activity

1 Anxious and agitated or restless, or both

2 Cooperative, oriented, and calm

3 Responsive to commands only

4 Exhibiting brisk response to light glabellar

tap or loud auditory stimulus
Exhibiting a sluggish response to light
glabellar tap or loud auditory stimulus
Unresponsive

Statistical analysis
The sample size was 30 in each arm.

Between the two treatment groups the statistical
comparison of different parameters was done using
student's independent sample t test.

Within each treatment group the data analysis and
comparison between mean VAS scores at different points
was done by analysis of variance (ANOVA) followed by
post hoc test.

RESULTS

The baseline characteristics like age, weight, mean BP,
pulse rate, type of spinal anesthesia used (hyperbaric
bupivacaine) were similar in both the unimodal and
multimodal study groups (Table 2).

This eliminated the possible confounding influence of
these factors.

VAS pain scores over 12 hours duration, reduced in both
the treatment groups and the reduction was statistically
significant (p<0.0001 by repeated measure ANOVA).
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Table 2: Baseline characteristics. Table 3: Comparison of Pentazocine versus
Pentazocine+piroxicam.

. Pentazocine
Pentazocine P

+Piroxicam  value . Pentazocine
Age in years Pentazocine +Piroxicam przie
Mean (SD) 25.41(3.94) 26.41(3.4) 0.2 Mean VAS
Weight in Kg score 5.2(0.6) 3(0.48) 0.001
Mean (SD) 58(5.75) 60(5.14) 0.15 Mean (SD)
Systolic BP Time to
(mm of Hg) 116(3.2) 118 (4.9) 0.06 first rescue
Diastolic BP analgesia 2.5(0.38) 6 (1.72) <0.05
(mm of Hg) 74(2.2) 72.9(4.2) 0.2 in hours
Pulse rate Mean (SD)
Mean(SD) 90.12(12.9) 94(15.1) 0.9 Mean
Respiratory rate sedation 5 70504y  25(04302)  0.1037
Mean(SD) 148(1.4)  147(117)  0.06 score 7(0.504) 5(0.4302) :
Mean (SD)
—&—Pentazocine == Pentazocine and Piroxicam Mean VAS score with the multimodal group
91 8 (pentazocine+piroxicam) was 5.2 and that with unimodal
° 8 1 group (pentazocine alone) was 3, VAS scores showed
§ 7 5.8 statistically significant difference (p<0.001).
o 61 Pentazocine+Piroxicam showed better reduction in pain
<>t 5.1 6.1 . 4.09 4.09 compared to pentazocine alone (Table 3).
C 4 i
g 3 Time to first rescue analgesia in pentazocine group was
2.5 hours and in pentazocine + piroxicam group it was 6
21 hours (Table 3). Multimodal group (pentazocine
1 1.7 1.7 1.7 +piroxicam) showed a longer time to rescue analgesia
0 - - - - - compared to unimodal group (pentazocine alone) and the
2hours 4 hours 6hours 8hours 12hours difference was statistically significant (p<0.001).
Time

Sedation score with pentazocine was 2.7 and that with
pentazocine+piroxicam was 2.5, mean sedation score was

Figure 2: VAS scores in Pentazocine and .
comparable in both the groups.

Pentazocine+Piroxicam.

Table 4: Comparison of pain scores over different time points.

2 Hours 4 Hours 6Hours 8 Hours 12 Hours p value
Mean (SD) Mean (SD) Mean(SD) Mean (SD) Mean (SD) ANOVA

Pentazocine 8(0.6) 5.8(0.8) 4.09(0.85) 4.09(0.85) 4.09(0.85) <0.001
Pentazocine+Piroxicam 6.1(1.15) 3.8(0.8) 1.7(0.48) 1.7(0.48) 1.7(0.48) <0.001
‘t’ 8.1 9.44 12.6 12.6 12.6
p value” (t test) <0.001 <0.001 <0.001 <0.001 <0.001
Table 5: Results of post-hoc test (applied to mean VAS scores).

2 Hours 4 Hours O [0]U] 8 Hours 12 Hours value

Mean (SD) Mean (SD) Mean(SD) Mean (SD) Mean (SD) P
Pentazocine 8 (0.60) 5.82* (0.78) 4.08* (0.85) 4.08* (0.85) 4.08* (0.85) <0.001

Pentazocine+Piroxicam 6.09 (1.15) 3.86* (0.8) 1.68* (0.4) 1.68*(0.48) 1.68*(0.48) <0.001
*In both the groups there was significant difference when any of the VAS Scores was compared with the corresponding 2hours VAS
Score by post-hoc test.

When VAS scores were compared between the two there was significant difference in the pain scores at all
groups at 2 hours, 4 hours, 6 hours, 8 hours and 10 hours, time points.
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In pentazocine and pentazocine +piroxicam group when
pain scores were compared within the groups, there was
significant decrease in pain score over 12 hours duration
(by repeated measures ANOVA). In both the groups,
when any of the mean VAS scores was compared with
the corresponding 2hours VAS score by post-hoc test,
significant difference was noted (Table 5).

Table 6: Adverse drug reactions.

Adverse drug Pentazocine

Pentazocine

reaction + piroxicam
Nausea 6.67% 20%
Drowsiness 10% 26.6%
Cough 6.67% 0%

Pain at injection site  3.33% 0%

No ADR 73.3% 53.4%

The most common adverse drug reaction in the study was
drowsiness.

DISCUSSION

Cesarean section patients have compelling reasons to
achieve optimal postoperative pain relief, because they
are expected to recover expeditiously and to care for their
newborns within a few hours following surgery.
Consequently, it is necessary that pain relief is safe and
effective, that it does not interfere with the mother's
ability to care for her infant, and that it results in no
adverse neonatal effects in breast-feeding women.
However, although research in this field is increasing,
there is no ‘gold standard’ for post-caesarean pain
management.®

Postoperative pain is a complex and multifactorial
symptom that requires a thoughtful approach using a
variety of treatment modalities to obtain an optimal
outcome after surgery. Multimodal (or ‘balanced’)
analgesia represents an approach to preventing
postoperative pain where the patient is administered a
combination of opioid and non-opioid analgesic drugs
that act at different sites within the central and peripheral
nervous systems in an effort to minimize opioid use and,
therefore, to decrease opioid-related side effects.*!

Today at the dawn of the 21st century, the best available
evidence indicates a major gap between an increasingly
sophisticated understanding of the pathophysiology of
pain and widespread inadequacy of its treatment.*?

In this study, after parenteral administration of the drugs
mean VAS  scores  with  pentazocine  and
pentazocine+piroxicam groups were 52 and 3
respectively, the average VAS score was lesser in the
multimodal group compared to unimodal group and
hence, multimodal analgesic combination showed
superior analgesic property. Combination of opioid and
NSAID might have led to the synergistic action in pain
reduction as these two analgesics act by different

mechanisms of action and at different sites in nervous
systems resulting in additive or synergistic analgesia with
lowered adverse effects. Combination of NSAID i.e.,
piroxicam with pentazocine showed longer time to rescue
analgesia compared to the pentazocine given alone. Both
the groups showed similar sedation with no statistical
difference.

Both the groups showed reduction in pain score over 12
hours; however, combination of pentazocine and
piroxicam group showed significant difference in pain
reduction at all time points compared to the unimodal
group i.e., pentazocine alone.

Pentazocine is a potent analgesic, with both agonist and
antagonist action at opioid receptors; it has no anti-
inflammatory or antipyretic function, it is a weak
antagonist at p opioid receptors. Its analgesic action is
derived from an agonist action on K receptors, which
interrupts pain pathways in the spinal cord.*3

Combination therapy of analgesics from different groups
is advantageous in targeting both peripheral and central
pain pathways and hence, helps in production of
analgesia at lower and more tolerable doses of the
constituent drugs. Combination therapies can have a
positive influence on the ability of individual components
to minimize pain, with better tolerability and reduced
recovery time.**

The additive analgesic effects of opioids and NSAIDs are
well documented.’®> Non-steroidal anti-inflammatory
drugs (NSAIDs) like paracetamol, diclofenac and
oxicams widely used in ambulatory surgery are beneficial
in mild to moderate pain and have a well recognized
opioid sparing role and effective when administered pre-,
peri- and post-operatively.'®

Similar results were seen in a previous study by Adeniji
and Atanda, to compare the effectiveness of
intramuscular pentazocine (60 mg) and tramadol (100
mg) as single analgesic agents and combinations of
tramadol or pentazocine with intramuscular piroxicam 20
mg, for the management of post-cesarean section pain.
The author concluded that the multimodal approach was
better than the unimodal approach, tramadol had a faster
onset of action, but pentazocine had a longer duration of
action and provided better control of pain. The author
also concluded, among the multimodal groups, the
combination of pentazocine with piroxicam was superior
to the tramadol with piroxicam combination.*’

This finding is also consistent with the report of the study
by Kuti et al, in which pentazocine was compared with
tramadol for pain relief in the intrapartum period. This
study showed that both pentazocine and tramadol were
safe for the relief of labour pain. Pentazocine however
provided better pain relief than tramadol in labor, but it
was associated with higher incidence of drowsiness.
These findings were similar to our study because the
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most common adverse effect seen with pentazocine was
drowsiness. In pentazocine group incidence of
drowsiness was 10% and it was 26.6% with pentazocine+
piroxicam group.

It is also possible that the better pain control seen with
pentazocine might be related to its sedative effects on the
postoperative anxieties often exhibited in many patients-
as sedative effect could diminish the anxiety associated
with the outcome and processes of labor.2819

However, it is noteworthy that most reports in the
literature have not extended the comparison of the
efficacy of these two agents beyond the first 6-hour
postoperative period. In our study, the VAS scores were
recorded every 2 hours upto 12 hours after giving the
drug and, comparison of VAS scores between different
study groups was done at all time points i.e., 2,4,6,8 and
12 hours.

A randomised controlled trial done by Adamou et al, to
compare pentazocine versus combined pentazocine and
diclofenac for pain relief in the first 48 hours after
caesarean section showed that the use of combined
analgesia (pentazocine and diclofenac) compared to
single-agent analgesia was safe, significantly reduced
pain and improved patient satisfaction during post-
operative period following caesarean section.?

The sedative effect of pentazocine was maintained across
all groups and was greater in the pentazocine+piroxicam
group with no untoward adverse reaction. No adverse
reaction was recorded in any breastfed neonates, which is
similar to the findings of another study.'’

Both the drugs were safe and there were no serious
adverse drug events with any of the drugs. Drowsiness
was the main adverse drug reaction.

The limitation of this study is the possible confounding
influence of the spinal analgesia agent (bupivacaine) on
the observed analgesic effects of all agents studied,;
however, we reason that since all the patients had the
same drug and dosage for the spinal analgesia, except for
individual patient peculiarity, this effect should balance
out. Long term adverse effects with the drugs could not
be assessed as adverse drug reactions were recorded only
for 12 hours after giving the single dose of the study
drug. Opioid analgesic sparing action of NSAID could
not be assessed as the doses of tramadol and pentazocine
were same both in unimodal groups and in combination
groups.

CONCLUSION

In conclusion, in a resource-poor setting like India, where
more potent opioids are not readily available and
affordable, this study has shown that a multimodal
approach of combining pentazocine with a NSAID, such

as piroxicam, would achieve better pain relief and
maternal satisfaction following cesarean section.
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