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ABSTRACT

Objective: To evaluate the efficacy of a single preoperative dose of pregabalin in comparison to celecoxib for
attenuating postoperative pain after open cholecystectomy.

Setup: Department of Anaesthesiology, Bolan Medical Complex Hospital, Quetta.
Design: Randomized, controlled trial.

Methodology: Sixty adult patients, 35-65 years of age, ASA physical status I or II, of either sex, undergoing
elective open cholecystectomy were allocated randomly in this prospective, randomized, controlled study. Patients
were randomly divided into two groups of 30 each, to receive either pregabalin 150 mg or celecoxib 200 orally 1
hour before surgery. Postoperative pain was assessed by a 10cm visual analogue scale, where 0 denoted no pain
and 10 was taken as the worst imaginable pain. Sedation, postoperative nausea and/or vomiting and any other
complication, were assessed periodically throughout the study time. Patients received inj. nalbuphine on demand
during the postoperative period and nausea and vomiting were treated with metocloperamide 10 mg. Results were
statistically analysed.

Results: Cumulative consumption of inj. nalbuphine over 24 hours was 13.5 + 7.4 mg for pregabalin group,
and 13 +6.7mg for celecoxib group (P >0.05). No significant difference was found in frequency and severity of
postoperative nausea and vomiting (PONV) during 24 hours (P > 0.05), although frequency of sedation was higher
in pregabline group (P <0.05).

Conclusion: Preoperative single dose of pregabalin 150 mg provides no better pain relief when compared to
celecoxib 200 mg, and high incidence of adverse effects were found in patients receiving pregabline before open
cholycystectomy.
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INTRODUCTION suggested that pain is inadequately treated in more
o than fifty percent of the surgical patients.* The
Historically, ~open cholecystectomy ~has been  ¢0a] in optimizing postoperative pain management

performed for the diseased gall bladder for more than
100 years,! but with the introduction of laparoscopy
into general surgical practice in 1990,% laparoscopic
cholecystectomy is now considered as the first option
for cholelithiasis.’> Unfortunately, a lack of facilities
and expertise in laparoscopic techniques has restricted
the operative options solely to open cholecystectomy
in the Balochistan province of Pakistan. It has been
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should be to reduce pain, improve the quality of the
patient’s recovery, and facilitate early resumption
of normal activities of daily living.> The increased
cost on prolonged indoor treatment has compelled
anaesthesiologists to use multiple approaches to
achieve these goals. Postoperative pain may result
from diverse aetiologies and mechanisms; therefore, its
management may be difficult to achieve with the use
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of one approach. Multimodal analgesia regimen, with
a combination of opioid and non-opioid analgesics, is
expected to enhance analgesic efficacy and reduce total
opioid requirements and the side effects.®

Pregabalin and its developmental predecessor
gabapentin, were originally developed as spasmolytic
agents and adjuncts for the management of generalized
or partial epileptic seizures resistant to conventional
therapies.” Like gabapentin, pregabalin has a proven
role in treating neuropathic pain and postoperative pain
after breast surgery, splnal surgery, and laparoscopic
cholecystectomy surgeries.®

Recent research indicates that cyclooxygenase-2
(COX-2) inhibitors, a selective class of non-steroidal
anti-inflammatory drugs (NSAIDs), could play an
important role in perioperative pain by reducing
the inflammatory response, modulating peripheral
nociceptors, and attenuating central sensitization.’ The
COX-2 inhibitors provide effective pain control, and a
lesser degree of platelet dysfunction and gastrointestinal
toxicity compared to nonselective NSAIDs.?
Celecoxib, a highly specific drug has shown excellent
efficacy in relieving inflammation and the associated
pain,!! particularly postoperative pain.'?

No trial has compared the efficacy of single-
dose administration of pregabalin and celecoxib
for attenuating postoperative pain after open
cholecystectomy. The aim of the present study was to
fill this void and to compare the analgesic effects of both
drugs and their side-effects as a multimodal analgesia in
this particular setting.

METHODOLOGY

This double blinded, randomized, controlled trial was
conducted at Bolan Medical Complex Hospital, which
is a tertiary care health facility at Quetta (Pakistan),
from July 2010 to July 2011. Departmental ethical
committee approval and written informed consent
from all patients was obtained. The use of visual
analogue scale (VAS) was explained to the patients
during pre- anaesthesia consultation.

We included 60 adult patients of either sex, of ages
30-60 years, ASA physical status I or II, undergone
open cholecystectomy under general anaesthesia.
Patients with the following conditions were excluded
from the study; kidney or liver dysfunction, asthma,
coagulopathies, history of drug or alcohol abuse,
history of chronic pain or routine intake of analgesics,
uncontrolled medical disease like diabetes mellitus and
hypertension, and intake of NSAIDS within 24 hours
before surgery.

A sample size of twenty five by group was calculated
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to detect a significant difference of 2 cm VAS with
power of 80% and significance level of 5 %. To take
care of drop outs we enrolled thirty patients in each
group. Sixty patients meeting the inclusion criteria
were randomly assigned into two groups of thirty
each, to receive either celecoxib 200 mg or pregabalin
150 mg, the doses suggested by previous studies. All the
medications were identical, and administered orally 1
hour before the start of anaesthesia with sips of water
by a staff nurse who was not involved in the study.

A standardized anaesthesia technique was used in both
groups. Patients were induced with propofol 2 mg/
kg, orotracheal intubation facilitated by atracurium
0.5 mg/ kg, nalbuphine 0.2 mg/kg was used for
analges1a Anaesthesia was maintained with isoflurane
in 66% nitrous oxide and oxygen. All patients
were monitored according to American Society of
Anesthesiologist (ASA) recommendations. At the end
of surgery, neuromuscular paralysis was reversed with
neostigmine and glycopyrrolate. After satisfactory
recovery, the patients were extubated and shifted to
the post-anaesthesia care unit (PACU). In the PACU,
nalbuphine 5 mg IV bolus was used as rescue analgesia,
if pain score on VAS was four or more.

Primary outcomes were severity of postoperative pain
and postoperative analgesic requirement. Secondary
outcomes were incidence and severity of side-effects
such as postoperative nausea and vomiting (PONV),
headache, sedation, visual disturbances and respiratory
depression if any. The outcomes were assessed by an
anaesthetist blinded to group allocation.

Assessment of pain was done by a 10 cm VAS, marked
0 (no pain) at one end and 10 (the worst imaginable
pain) on the other. Assessment of pain was done on
arrival of patient to the PACU (0 hr) and then after
1 hr, 2hr, 4hr, 8hr, 16 hr, and 24 hr after operation.
Pain scores at different time intervals for each patient
were considered for statistical analysis. The severity
of PONV was graded on a three-point ordinal scale (0
= no nausea or vomiting; 1 = nausea; and 2 = severe
nausea with vomiting) and recorded in two phases of
12 hours each. Metocloperamide 10 mg IV was used in
patients with PONV of grade 2. A four-point verbal
scale (0 = none; 1 = slight; 2 = moderate and 3 =
severe) was used to assess the sedation; patients with a
sedation score of 2 or more were considered as sedated.
Sedation was also recorded in two phases of 12 hours
each. Respiratory depression was defined as respiratory
rate < 8 bpm and oxygen saturation <90% without
oxygen supplementation. Occurrence of headache and
visual disturbances was also noted.

SPSS 14.0 (SPSS Inc., Chicago, IL, USA) was used for
statistical analysis. Descriptive statistics were used to
describe the data. Patient characteristics were analysed
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with student’s t-test for continuous variables and chi
square for categorical variables. The VAS pain scores
were analysed with Mann-Whitney U-test; frequency
of side-effects were analysed with Fisher’s exact test. P
<0.05 was considered significant.

RESULTS

A total of 60 patients were included in these clinical
trails, 6 patients were dropped due to absence of
designated nurses on those particular days and these
subjects were replaced by new study patients to make
the number in both groups equal. Subjects received
study medication after randomization and the study
was completed in twenty four of them.

There was no difference in demographic characteristics
among the groups with regard to age, weight, sex,
duration of anaesthesia, and duration of surgery (Table
1). Postoperative pain scores were not significantly
different in the pregabalin group when compared to
celecoxib group (P>0.05) (Fig 1). Consumption of
nalbuphine in each group was statistically not different;
13.5 + 7.4 mg vs. 13 + 6.7mg respectively (P >0.05).

Table 1: Patients demographics and clinical data

. Pregabalin Celecoxibe
Variables =30 =30 P value
Age 47.87 £9.52 | 48.33 £ 10.61 P>0.05
Gender [n(%)]
Male 10 (33.33%) 6 (20%)
P>0.05
Female 20 (66.7 % ) 24(80%)
Weight 61.81+835 | 66.8+114 P>0.05
(DI‘_J{;Z;'W ofanesthesia | 4974 161 | 136028 | P>0.05
Baseline Blood Pressure
Systolic 118+ 11.45 M7+£11.3
- P>0.05
Diastolic 71+11.37 71+11.84
Rescue analgesia
consumed in 24 hours’ 13574 13£6.75 P>0.05

original article

Table 2: Complications in postoperative period

* Nalbuphine 5mg IV bolus used as rescue analgesia
Data presented as mean +SD unless specified otherwise.

No significant difference was found in frequency and
severity of PONV at recovery and during next 24 hours
(P > 0.05). Frequency and severity of sedation were
higher in pregabline group (P <0.05) in first 12 hours
but later on no significant differences were observed
between the groups (Table 2). Number of patients
requiring antiemetics for PONV was not significantly
different (P > 0.05). Respiratory depression was not
noted in any patient, but incidence of headache was
higher in celecoxib group, whereas incidence of visual
disturbance was higher in pregabalin group (P <0.05)
(Table 2).
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Pr lin lecoxi
eﬁ:‘gg Cehf:;’O b pyalue
PONV (in PACU)
Nau§§a 8 (26 %) 7 (3.33 %) P 5005
Vomiting 6 (20 %) 5(16.6 %)
PONV first 12 hours
Nau§§a 9 (30 %) 7 (23.3 %) P>005
Vomiting 7(23 %) 3 (10 %)
PONV next 12 hours
Nausea 5 (16 %) 3 (10 %)
Vomiting 3 (10 %) 2 (6.6%) P>0.05
Total Anti emetic used 16(53.7%)| 10(30%)
Sedation first 12 hours
None 8 (26.6 %) 12 (40)
Mild 10(33.3%) | 12 (40 %) P<0.05
Moderate 9 (30%) 6 (20 %)
Sever 3(10%) nil
Sedation next 12 hours
None 17 (56 %) | 23 (76.6%)
Mild 8 (%) 5(16.6%) P> 0.05
Moderate 5 (%) 2 (6.6%)
Sever 0 0
Visual disturbance 6 (20 %) 0
Headache 1(3 %) 5 (16 %) P<0.05
Headache+ Visual disturbance 1(3 %) 0

The data presented as numbers with percentages and the data was
analyzed by Fisher’s Exact Test. No significant difference was observed
for PONV, P > 0.05. Signficance was present for sedation, visual
disturbance, beadache and headache plus visual disturbance, P <0.05

Postoperative pain (VAS)

-
o

VAS
O AN W H OO N ® ©
S A

0 hrs 1 hrs 2 hrs 4 hrs 8 hrs 16 hrs 24 hrs

‘l Pregabalin O Celecoxib ‘

Figure 1: Mean pain scores on VAS in two groups (Mann Whitney
U test)

DISCUSSION

The results of our study demonstrated that no significant
effect was made on postoperative nalbuphine analgesia
by pregabline as compared to celecoxib given one hour
before surgery in open cholycystectomy. Patients
receiving pregabalin were more likely to experience side
effects such as feeling light-headed or drowsy.

Prevention of post surgical pain early and late is an
important challenge for anaesthesiologists.”” Although

139



comparison of preoperative dose of pregabalin

parenteral opioids remain the most widely used
analgesics for the treatment of moderate to severe pain,'*
adequate analgesia can only be achieved with associated
risk of significant adverse events (e.g., nausea, vomiting,
drowsiness, and respiratory depression).'® Postoperative
pain involves multiple mechanisms; a multimodal
analgesic regimen involving a combination of opioids,
nonopioid analgesics, and regional analgesia has become
the preferred choice.!® Concerns regarding the potential
effects of nonselective NSAIDs on coagulation profile
and the COX-2 inhibitors to increase prothrombotic
complications after major surgery, lead investigators to
use non-opioid analgesics, which are devoid of these side
effects, as alternative analgesics.”

Preliminary studies using pregabalin have reported
similar beneficial effects to the COX-2 inhibitors, so this
was the base of our study. Pregabalin reduces the release
of several neurotransmitters, including glutamate,
noradrenaline, calcitonin gene-related peptide, (CGRP)
and substance P. Modulation in neurotransmitter
release is presumed to account for pregabalin analgesic
actions.'®"

Our study could not confirm the hypothesis that
pregabalin would demonstrate prolonged and additive
analgesia. In a previously described study by Hill et al®,
significant pain-relieving properties of pregabalin were
demonstrated for patients in dental surgery with longer
duration of analgesia when compared to ibuprofen.
It was the first trial to report on the use of pregabalin
for treating pain after surgery. They investigated the
postoperative analgesic effect of pregabalin in a dose of
300 mg with ibuprofen 400 mg. Jokela et al*' observed
that perioperative administration of pregabalin 300 mg
before and after laparoscopic hysterectomy decreases
oxycodone consumption, but is associated with an
increased incidence of adverse effects. We observed
no significant differences in postoperative nalbuphine
consumption in both the groups, but our observations
confirmed the findings of the study regarding incidence
of adverse effects.’>?

Sedation scores in our study were high during first 12
hours in pregabalin group, a limiting factor for their use
in day case set up. A recent meta-analysis** confirmed
the analgesic efﬁcacy of the gabapentin compounds in
the postoperative period but data regarding pregabalin
is not convincing. In this regard a study by Paech and
colleagues® also supported our data, where they reported
that a single preoperative dose of 100 mg pregabalin
was ineffective in reducing acute postoperative pain
or improving recovery after minor surgery involving
only the uterus. Most of the trials used placebo for
comparison; we used celecoxib to compare the analgesic
effects of pregabalin.

The classical NSAIDS e.g., diclofenic, ketorolac
and naproxen, nonselective at COX-1 and COX-2

140

receptors, can produce significant opioid-sparing
effects; but producing their side effects (e.g., bleeding
complications, renal dysfunction, gastrointestinal
distress).?? Peters et al?® used COX-2 inhibitors as a part
of multimodal analgesic regimen in patients undergoing
total joint arthroplasty procedures and reported early
mobilization, shortened length of stay, and improved
pain control with less opioid use. We selected celecoxib
for the same reasons; good analgesia with minimal risk
of bleeding in open cholycystectomy, which is associated
with more tissue trauma compared to laparoscopic
cholecystectomy. Placebo-controlled studies
evaluating the effects of preoperative administration
of a COX-2 inhibitor reported no significant
increase in intraoperative bleeding, the likelihood
of a reoperation due to hematoma formation (29) or
serious cardiovascular complications.”*® Analogous to
celecoxib, pregabalin reduced postoperative opioid usage
compared with a placebo. The optimal dosing regimen
remains unresolved, many trials have mentioned that
it can be started at an effective dose of 150 mg/day
preoperatively,’! the dose and timing of pregabalin used
in the present study. Reuben et al used a larger dose of
150 mg given on two separate occasions where as we
used single dose preoperatively; Chang et al used 300mg
of pregabalin in their study.’>* The established side
effects of pregabalin are somnolence, dizziness, diplopia,
and confusion.” We particularly wished to avoid these
side effects in our population where postoperative care
is suboptimal. Nevertheless, we found that these and
similar effects would affect discharge time and patient
satisfaction adversely, particularly in public hospitals
where few nurses are available to care for a large number
of patients.

Limitations of the study: The primary limitation of
this study was the lack of a placebo group to compare
the opioid sparing effects of the trial drugs, as neither
drug was found to reduce opioid-related side effects
in the postoperative period. More clinical trials for
perioperative pain management are needed till an
optimum regimen is finally established.

CONCLUSION

In patients who underwent open cholycystectomy,
preoperative single dose of pregabalin 150 mg and
celecoxib 200 mg oral administration used as an adjuvant,
resulted in equivalent pain scores, but frequency of
adverse effects observed was more in pregabalin group.
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