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Gabapentin and Pregabalin for the Acute Post-operative Pain
Management. A Systematic-narrative Review of the Recent Clinical
Evidences†
Mario Dauri*, Skerdilajd Faria, Antonello Gatti, Ludovica Celidonio, Roberta Carpenedo and
Alessandro F Sabato
Department of Anaesthesiology, Emergency and Intensive Care Medicine, University Hospital of “Tor Vergata”, Rome,
Italy
Abstract: Background: Gabapentin and pregabalin inhibit Ca2+ currents via high-voltage-activated channels containing
the 2-1 subunit, reducing neurotransmitter release and attenuating the postsynaptic excitability. They are antiepileptic
drugs successfully used also for the chronic pain treatment. A large number of clinical trials indicate that gabapentin and
pregabalin could be effective as postoperative analgesics. This systematic-narrative review aims to analyse the most recent
evidences regarding the effect of gabapentinoids on postoperative pain treatment.
Methods: Medline, The Cochrane Library, EMBASE and CINHAL were searched for recent (2006-2009) randomized
clinical trials (RCTs) of gabapentin-pregabalin for postoperative pain relief in adults. Quality of RCTs was evaluated
according to Jadad method. Visual analogue scale (VAS), opioid consumption and side-effects (nausea, vomiting,
dizziness and sedation) were considered the most important outcomes.
Results: An overall of 22 gabapentin (1640 patients), 8 pregabalin (707 patients) RCTs and seven meta-analysis were
involved in this review. Gabapentin provided better post-operative analgesia and rescue analgesics sparing than placebo in
6 of the 10 RCTs that administered only pre-emptive analgesia. Fourteen RCTs suggested that gabapentin did not reduce
PONV when compared with placebo, clonidine or lornoxicam. Pregabalin provided better post-operative analgesia and
rescue analgesics sparing than placebo in two of the three RCTs that evaluated the effects of pregabalin alone vs placebo.
Four studies reported no pregabalin effects on preventing the PONV.
Conclusion: Gabapentin and pregabalin reduce pain and opioid consumption after surgery in confront with placebo, but
comparisons with other standard post-operative regimens are not sufficient. Gabapentin and pregabalin seem not to have
any influence on the prevention of PONV.

INTRODUCTION
Gabapentin (GBP) [1-(aminomethyl)cyclohexaneacetic
acid] – an alkylated analogue of gammaaminobutyric acid
(GABA) was introduced in 1993 in Europe and the
following year in USA. It was first developed as an
anticonvulsant drug and than the GBP potentials as an
analgesic drug for the treatment of the neuropathic pain was
described in mid 1990s [1, 2]. Pregabalin (PGL) [(S)-(+)-3(aminomethyl)-5- methylhexanoic acid] was indroduced in
Europe and USA a decade after the GBP approval and has a
similar pharmacological alkylated GABA analogue structure.
Pharmacology
Similar, in few pharmacological aspects but, different in
others, both GBP and PGL produce several pharmacological
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effects, including interaction with L-amino acid transporter
(important for absorption from gastrointestinal tract and
distribution across blood-brain barrier) [3, 4], inhibition of
Ca2+ currents via high-voltage-activated channels containing
the 2-1 subunit, leading in turn to reduced neurotransmitter release and attenuation of postsynaptic excitability [510]. The decreased Ca2+ influx reduces also the excitatory
aminoacid [ex: glutamate] and substance P release, leading
to suppression of neuronal excitability following nerve or
tissue injury [11]. However, their antinociceptive effects
occur primarily in the setting of neural sensitization after
nerve or tissue injury and it seems to be minimal on normal
physiological pain transmission [12].
A recent study in both laboratory animals and humans
suggest an interaction between GBP and spinal alpha-2adrenergic receptor systems in the rat and, furthermore, that
GBP
administration
reduces
cerebrospinal
fluid
norepinephrine levels in humans [13].
GBP exerts its analgesic action through a negative
indirect interaction with the glycine binding site of NMDA
receptors [14, 15]. SV2A, a ubiquitous synaptic vesicle
glycoprotein that may prepare vesicles for fusion and serves
as the target for levetiracetam and its analog brivaracetam
(which is currently in late-stage clinical development) [16].
© 2009 Bentham Science Publishers Ltd.
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Gabapentin and Pregabalin, Both Similar and Different on Mechanisms of Action, Pharmacokinetics, Interactions with
Other Drugs, Uses, Dosage and Side Effects
Gabapentin

Year of
approval

1993 in UK and Europe,1994 in USA

Structure

2[1(aminomethyl)cyclohexyl]acetic acid (GABA analogue)

Pregabalin
2004 in UK, Europe and USA

•

Mechanisms
of action

Pharmacokinetics

Interactions

Uses

Dosage and
administrati
on

Side effects

Interaction with L-amino acid transporter (important for absorption from
gastrointestinal tract and distribution across blood-brain barrier) [3, 4]
•
Activation of GABAB receptor (controverse) [17-19]
• Inhibition of Ca2+ currents via high-voltage-activated channels containing the 21 subunit, reducing neurotransmitter release and attenuation of postsynaptic
excitability [5-10]. The decreased Ca2+ influx reduces also the excitatory
aminoacid (ex: glutamate) and substance P release, leading to suppression of
neuronal excitability after nerve or tissue injury [11] and decrease AMPA receptor
activation and noradrenaline release in the brain [97]. Interaction with spinal -2adrenergic receptor systems in the rat, and GBP administration reduces
cerebrospinal fluid norepinephrine levels in humans [13].
• GBP exerts its analgesic action through a negative indirect interaction with the
glycine binding site of NMDA receptors [14, 15].
•
SV2A, a ubiquitous synaptic vesicle glycoprotein that may prepare vesicles for
fusion and serves as the target for levetiracetam and its analogue brivaracetam
(which is currently in late-stage clinical development) [16].
•
Kv7/KCNQ/M - K+ channels that mediate the M-current, which acts a brake on
repetitive firing and burst generation [16].
• Available only as oral preparation.
• Absorption dependent by a saturable L-amino acid transport: the bioavailability of
GBP varies inversely with dose: 300 mg= 60%; 600 mg= 40%; 1600 mg=35%
(steady state).
• Plasma peak = 2.7-2.99 mg/l achieved 3-3.2 h after ingestion of 300 mg (because
of the dose-dependent absorption, plasma peak increases less than threefold when
the dose is tripled)
• Volume of distribution: 0.6-0.8 l/Kg; cerebrospinal fluid concentration: 20% of
plasma concentration; brain issue concentration: 80% the plasma level.
• No hepatic metabolism and it is eliminated unchanged in the urine with first order
kinetic mechanism
• Elimination half-life: 4.8-8.7 h.
• No microsomal enzyme induction.
[90, 91, 98-100]
• No pharmacokinetic interaction with anticonvulsivant drugs [90]
• Cimetidine decrease clearance of GBP (because decrease glomerular filtration) of
12% [90]
• Antacids reduce bioavailability of GBP when given until 2h post its administration
[102].
General tonic-clonic seizure, partial seizures, peripheral neuropathic pain, diabetic
peripheral neuropathy, post-herpetic neuralgia and acute pain [22].
•
•
•
•

To give 3 time/day because of the short half-life
Epilepsy in adults 2400 mg/day;
Epilepsy in children 25-35 mg/kg/day
Neuropathic pain: 900-3600 mg/day
•
Somnolence (15,2%), dizziness (10.9%), asthenia (6%), convulsions (0.9%),
reversible acute renal allograft dysfunction and exacerbation of myasthenia gravis
[22]
• More frequent nausea and vomiting than PGL [21]

Kv7/KCNQ/M - K+ channels that mediate the M-current,
which acts a brake on repetitive firing and burst generation
[16]. Activation of GABAB receptor by GBP is almost
controversial [17-19], meanwhile no evidence of interaction
with GABAB receptor is reported for PGL [20]. Inhibitory
modulation of PGL is also exerted in neocortex, amygdale e
hippocampus [21]. A summery of GBP and PGL similarities
and differences on mechanisms of action, pharmacokinetics,
interactions with other drugs, uses, dosage and side effects is
reported in Table 1.

(S)-3-(aminomethyl)-5-methylhexanoic acid
(GABA analogue)
•
Interaction with L-amino acid transporter
(important for absorption from g.i. tract and
distribution across blood-brain barrier) [3,
4]
•
No evidence of interaction with GABA B
receptor [20]
• Inhibition of Ca2+ currents via high-voltageactivated channels containing the 2-1
subunit, leading in turn to reduced
neurotransmitter release and attenuation of
postsynaptic excitability [5-10]
•
The decreased Ca2+ influx reduces
excitatory aminoacid (ex: glutamate) release
leading to decreased AMPA receptor
activation and noradrenaline relase in the
brain [97].
•
Inhibitory modulation in neocortex,
amygdale e hippocampus [21].
• Available only as oral preparation.
• Absorption not saturable (linear
pharmacokinetic profile)
• Plasma peak (0.04–9.46 mg/L) reached in
within 1 h.
• Average bioavailability> 90% independent
of dose.
• Elimination half-life: 5.5-6.7h (independent
of dose).
• No hepatic metabolism and renal excreted
(98% unchanged in urine, 0.9%Nmethylated derivative); elimination
proportional to creatinine clearance.
[92, 93, 101]
• No pharmacokinetic interactions
• Concurrent intake reduces peak plasma
levels by 25–30% and increases the time to
peak by 3 hours
[92, 93, 101]
Peripheral neuropatic pain, partial seizures,
diabetic peripheral neuropathy, posterpetic
neuralgia, general anxiety disorders,
fibromyalgia and acute pain [21].
• Neuropathic pain: 150-600 mg thrice a day
• Acute pain: 50-300 mg/day
• Fibromyalgia: 150-300 mg/day
•

Somnolence (22%), dizziness (29%),
convulsions, weight gain, myoclonus,
aterixis and gynecomastia [21]

Gabapentinoids Indication for Use
These anticonvulsants have been used for the treatments
of a wide variety of disorders including general tonic-clonic
seizure, partial seizures, peripheral neuropathic pain, diabetic
peripheral neuropathy, post-herpetic neuralgia and acute pain
[22]. Furthermore, GBP and PGL seem to be effective on
various forms of pruritus, including uraemic pruritus,
intractable hiccups and hot flushes in post-menopausal
women [23]. With respect to the GBP benefits on phantom
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limb pain the opinions are inconclusive. Bone et al. reported
that GBP was efficacious to treat this syndrome [24] in
discordance with other authors [25, 26]. GBP has been used
also for attenuating haemodynamic response to tracheal
intubation [27, 28] and on reducing postoperative delirium
[28], and like an alternative to benzodiazepines in the
treatment of alcohol withdrawal [29].
The first published PGL randomised clinical trials
(RCTs) in 2001 [30], and the first published GBP RCTs in
2002 [31, 32] reported cheering results for the treatment of
the post-operative pain. The following years, several authors
reported their experiences regarding the use of GBP [33-68]
and PGL [69-76] for the post-operative pain management.
The main objective of this review is focusing the
attention on the recent evidences for the analgesic properties
and the adverse effects of GBP and PGL as treatment for the
post-operative pain.
METHODS
The Selection of the Studies
The articles research was performed using MEDLINE,
Cochrane Controlled Trials Register (CCTR), EMBASE, and
CINAHL databases. Reference lists of the retrieved articles
were also searched. The period of publication were
established from 1990 to 2009. The first studies of PGL use
after major surgery pain management were published in
2006 and furthermore previous systematic narrative [11, 28,
77, 78] or meta-analytic [79-85] reviews reported data from
GBP clinical trials until 2006 (included). A total of three
trials on PGL use for post-operative pain management [30,
69, 71] have been included in only one review [11] and the
other three [77-79] included only one trial on postoperative
dental pain published in 2001 [30]. Thus, we decided to take
in consideration only recent (from 2006-2009) RCTs which
investigated the analgesic effects of GBP or PGL in adult
patients (age range 18 years and above) underwent to
surgical procedures. Trials were included if they were
randomized, double-blind, active or placebo controlled, had
at least 10 subjects per study group, and reported both
analgesic consumption and pain scores. Trials studying both
pre and post - operative GBP or PGL were included, also if
Table 2.
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these drugs were part of a multimodal technique. Works that
reported information about use of GBP and PGL in different
settings (treatment of epilepsy, neuropathic pain, and other
type of pain or that produced by other drugs), nonrandomised or experimental pain studies, case reports, and
clinical observations and editorials were excluded. No
language restrictions were applied and no investigators were
contacted. Abstracts published in congresses acts and
unpublished studies were not considered. The following
search terms were included: gabapentin; pregabalin; postoperative pain; postoperative analgesia; pain measurement;
postoperative nausea and vomiting; postoperative outcome.
The reference lists of the selected studies and reviews were
checked for additional citations. The last search was
performed on 30 April 2009.
Literature Information, Outcome Measures
The following information were collected: 1) publication
details, 2) patient population, number of patients, age, sex
(male/female), settings and surgical procedure, 3) study
design, description of drugs administration and follow-up, 5)
intra- and postoperative analgesics and type of administration, 6) outcome measures, pain and analgesic consumption,
7) withdrawals and adverse effects. Bibliographic research
was performed and data were collected independently by
three investigators (S. F, L. C, R. C) and reviewed by the
others (M. D, A. G., AF. S). In order to measure the likelyhood of bias in pain research reports, the Jadad score
calculation was performed for each of clinical trials included
in the review (Table 2) [86].
RESULTS
Post-surgical Pain
At the time of writing, we found an overall of 50 original
works that reported the gabapentinoids use in 4248 surgical
patients [31-76, 87-89]. Nine of them studied the effects of
PGL [30, 69-76] and the other 41 those of gabapentin [3168, 87-89] in different surgical settings as gynaecological,
abdominal, neurosurgery, musculoskeletal, thoracic, head,
neck and breast. Gabapentin studies involved totally 3343
patients, 1514 of them received gabapentin and were
confronted with 282 patients who received combination of

Jadad Score Calculation (from 0 to 5). Instrument to Measure the Likelihood of Bias in Pain Research Reports
Items (based on randomization, blinding, and dropout)

1

2

3

Was the study described as randomized (this includes words such as randomly, random, and randomization)?
Give 1 additional point if:
the method to generate the sequence of randomization was described and it was appropriate (table of random numbers,
computer generated, etc.)
Deduct 1 point if:
the method to generate the sequence of randomization was described and it was inappropriate (patients were allocated
alternately, or according to date of birth, hospital number, etc.)
Was the study described as double blind?
Give 1 additional point if:
the method of double blinding was described and it was appropriate (identical placebo, active placebo, dummy, etc.)
Deduct 1 point if:
the study was described as double blind but the method of blinding was inappropriate (e.g., comparison of tablet vs. injection
with no double
dummy).
Was there a description of withdrawals and dropouts?

Score, Yes/No
1/0

1/0

-1/0
1/0
1/0

-1/0
1/0
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GBP - gabapentin
PGL - pregabalin
RCTs - randomised clinical trials

Fig. (1). Flow chart of the review.

gabapentin and other analgesic, 389 patients who received
other analgesics and with 1158 patients receiving placebo as
controls. PGL studies involved totally 905 patients, 323 of
them received gabapentin and were confronted with 194
patients who received combination of PGL and other
analgesic, 137 patients who received other analgesics and
with 251 patients receiving placebo as controls. Furthermore,
we found a total of 4 systematic narrative [11, 28, 77, 78]
and 7 meta-analytic [79-85] reviews reporting information
from RCTs on gabapentin and PGL use for the treatment of
post-operative pain, published from 2004 to 2008. The flow
chart in the Fig. (1) reports generally the selection of the
studies included.
This review focuses particularly the attention to the 25
gabapentin [47-68, 87-89] and 8 PGL [31-76] studies
published from 2006 to 2009, which involved a total of 2668
patients and to the meta-analysis [79-85].
Gabapentin RCTs
Three of the 25 gabapentin studies were not RCTs [8789]. Nissman’s et al. work was a prospective cohort study
that included a total of 141 patients and reported information
about analgesic properties of gabapentin after keratectomy
[88], meanwhile Parsa et al. analyzed the gabapentin and
celecoxib combination in aesthetic surgery (118 patients)
[89]. In all these works the results were then compared with
previous data as control patients concluding that gabapentin
administration significantly reduces postoperative pain and

opioid requirements. Van Elstraete, found that the median
effective dose of pre-emptive gabapentin on postoperative
morphine consumption after posterior lumbar spinal fusion
was 21.7 mg kg-1 (95%CI: 19.9 –23.5 mg kg-1) [87]. More
detailed information regarding each of 22 gabapentin RCTs
(an overall of 1640 patients) included in the review is
reported in Table 3. There has been tested a large modality
of GBP administration for post-surgical analgesia. All the
RCTs administered pre-emptive gabapentin or its
combination with other analgesic drugs. Thirteen of all
presented RCTs evaluated pre (10 RCTs) [50, 52, 54, 56, 58,
61, 63, 64, 67, 68] and both pre/post-operative (3 RCTs) [48,
49, 59] doses of GBP alone vs placebo patients. Eight RCTs
studied gabapentin in confront with other analgesics (dexamethasone, lornoxicam, celecoxib, rofecoxib, acetaminophen, clonidine); five of them used only pre-emptive
analgesia [53, 55, 57, 62, 65] and 3 considered both pre and
post-operative mixture administration [47, 51, 66]. Only one
work confronted different dosages of pre-emptive gabapentin, concluding that increasing the dose of gabapentin (300 to
1200 mg), appears to significantly decrease the severity of
postoperative pain and total fentanyl consumption during the
first 24 hours after myomectomy [60]. Variable GBP preemptive doses from 300 mg to 1600 mg were administered
achieving the highest dosage of 3200 mg/day at the surgery
day in one RCT [59]. No studies considered the comparison
of pre-emptive and post-incisional or post-surgery GBP
administration. The follow up period was no more than 24 h
in thirteen studies [50, 53-58, 60-63, 67, 68]. In the other
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nine studies the patients’ observation varied from 2 to 7 POD
[47-49, 51, 52, 59, 64-66], and four of them inter-viewed the
patients by phone also one month [48, 59, 66] and three
month [47] post-surgery. No studies established the optimal
post surgical GBP treatment duration. Pain assessment has
been performed using a Visual Analogue Scale (VAS) in 18
RCTs [48, 50, 52-67], meanwhile three studies used a 11point [47, 49] or 4-point [51] Verbal Rating Scale (VRS).
One study did not consider pain evaluation but only postoperative PCA fentanyl consump-tion, focusing the attention
to the anti-emetic gabapentin effects [68]. One study
assessed the pain only at rest [56], eleven RCTs evaluated
pain both at rest and on movement [48, 50, 51, 53, 55, 58,
59, 61, 63, 64, 66] and the remaining 9 works did not specify
whether pain was measured at rest or with movement [47,
49, 52, 54, 57, 60, 62, 65, 67]. The total rescue analgesics
consumption has been used as another outcome for the
Table 3.

assessment of the post-operative analgesia efficacy. In nine
works the patients have been instructed to use an i.v. PCA
pump with morphine [47, 48, 53, 55, 59, 62, 65] or fentanyl
[64, 68] without continuous infusion. Seven studies reported
i.v. morphine [50, 52, 56] or fentanyl [54, 60, 66, 67] boluses
on demand administered by the personnel. Two RCTs used
an epidural PCA pump with [61] or without continuous
anaesthetic infusion [49]. Other rescue analgesics have been
administered on demand in 13 studies that was alone [51, 57,
58, 63] or in adjunction to the previous i.v. opioid boluses
[47, 48, 52, 54, 59, 64, 66] or epidural PCA [49, 61].
Furthermore, three RCTs have treated all the patients with a
standard analgesic regimen as well as the on demand therapy
[51, 52, 64]. Three studies [52, 54, 56] registered also the
time elapsed from the end of the surgery to the first analgesic
demand as a further outcome.

Gabapentin for the Postoperative Pain Management. Randomized Clinical Trials

Author, year,
setting,
Jadad score
reference

Demographics,
sample size, dosing, active/control,
follow-up

Anaesthesia,
Intra-operative and postoperative analgesics

Main results

Abdominal and pelvic surgery

Turan,
2006.
Setting
abdominal
hysterectomy.
Jadad score
5
Reference
47

Bartholdy,
2006
Setting
laparoscopic
sterilization
Jadad score
5
Reference
53

Durmus,
2007
Setting
abdominal
hysterectomy:
Jadad score
5
Reference
55

Sex: All females
Age: A, 53±13; B, 50±11
C, 49±14; D, 51±11
Drugs administration:
Orally 1 h before surgery. Than, the
same dosage at the 1st and 2nd POD.
Group A (n=25): GBP 1.2 g + PL,
Group B (n=25): rofecoxib 50 mg +
PL.
Group C (n=25): GBP 1.2 g +
rofecoxib 50 mg
Group D (n=25): PL
Follow up: at 1, 4, 8, 12, 16, 20, 24,
30, 36, 42, 48, 60, and 72 h

Anaesthesia:
General anesthesia.
Intraoperative:
IV fentanyl, 2 g kg-1 and
morphine, 2 mg.
Post-operative:
PCA IV with morphine 2 mg
bolus, 10 min lockout interval.
Oral acetaminophen 500 mg +
codeine 30 mg on demand.

Sex: All females
Age: A, 37 (28–45); B, 38 (27–45)
Drugs administration:
Orally 30 min before surgery.
Group A (n=38): GBP 1.2 g +
lornoxicam 8 mg,
Group B (n=38): lornoxicam 8 mg +
PL
Follow up: 2h and 4h.

Anaesthesia:
General anaesthesia
Intra-operative:
remifentanil 0.4 μg·kg-1 min-1,
alfentanil 0.5 mg i.v.
post-operative:
PCA morphine, 5 mg initial
bolus, supplemental bolus doses
of 2.5 mg, 10 min lock-out.

Sex: All females
Age: A, 48±7; B, 49±6; C, 48±7
Drugs administration:
Orally 1 h before the anaesthesia
Group A (n=25): GBP 1.2 g
Group B (n=25): GBP 1.2 g +
acetaminophen 20 mg kg-1
Group C (n=25): PL
Follow up: 1, 2, 4, 6, 24 h

Anesthesia:
general anesthesia
Intraoperative:
fentanyl 1 g kg-1 at induction, 5
mg morphine 15 min before the
end of surgery
Post-operative:
PCA morphine 2 mg bolus, 15
min lock-out, 35 mg maximum 4
h limit.

Lower pain scores at rest in groups A, B and C vs D
at 4 h, 8 h, 16 h and 20 h (all p<0.05) and in groups
A and C at 12 h (p<0.001) and 24 h (p<0.05). The
pain with movement was lower in group A at 4 h
(p<0.01), in groups A, B and C at 8 h (all p<0.05)
and in groups A and B at 20 h (p<0.05) vs group D.
Reduced morphine consumption in groups A, B and
C at 1, 8, 24, and 30 h after surgery (all p<0.05).
Total PCA morphine use was decreased by 24%,
43%, and 50% in groups A, B and C vs D. Shorter
period of time of opioids requirement in group C vs
D. Less oral analgesic consumption in groups B and
C vs D. At the 72-h follow-up, all of the patients in
group C were completely satisfied vs 32%, 64%,
and 72% in groups D, B, and A. Less nausea in
group C vs group D, (all p<0.05). Ambulation,
hospitalization, and recovery’s quality were not
different.
Thirty-two (84%) patients in group A and 37 (97%)
patients in group B did require morphine, (p=0.049).
No difference in the morphine consumption (group
A, 10.5±7.1 vs B 13.7±7.4 mg, p=0.06) and on
VAS.
VAS at rest:
At 2h: group A 13 (7–28) vs B 22.5 (11–35),
p=0.06; At 4h: group A, 4 (0–10) vs B, 6 (1–11),
p=0.22
VAS on movement:
At 2h: group A 8 (4.5–26) vs B 20(6.5–29), p=
0.26; At 4h: group A, 3 (0–10) vs B, 5 (1–14)
p=0.49. Side-effects were similar between groups.
Higher morphine consumption in group C vs A and
B (p<0.05), and higher morphine consumption in
group A vs B (p<0.05) at all time points. Higher
VAS scores at rest and at movement at all time
points in group C vs A and B (p<0.05). SpO2 at 24 h
was lower in group C vs A and B (p<0.05). Lower
sedation in group C vs A and B until 4 h (p<0.05).
Higher sedation in group C vs A and B at 24 h, the
difference was only statistically significant for group
B (p<0.05). At all time points, the patient
dissatisfaction scores were higher in group C vs
groups A and B (p<0.05). No significant difference
in terms of the side-effects.
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Author, year,
setting,
Jadad score
reference

Fassoulaki 2006;
Setting
abdominal
hysterectomy
Jadad score
5
Reference
48

Fassoulaki,
2007,
Setting
abdominal
hysterectomy.
Jadad score
5
Reference
59

Said-Ahmed 2007
Setting
myomectomy
Jadad score
2
Reference
60

Gilron,
2009
Setting
ambulatory
laparoscopic
cholecystectomy.
Jadad score
5
Reference
66

Demographics,
sample size, dosing, active/control,
follow-up

Anaesthesia,
Intra-operative and postoperative analgesics

Sex: all females
Age: A, 42±5.6; B, 42±6.2
Drugs administration:
orally, starting at 12.00 pm the day
before surgery, than every 6h until the
5th POD
Group A (n=30): GBP 400 mg
Group B (n=30): PL
Follow up: at 2, 4, 8, 24, 48, 72, 96, 120
h, and 1 month by phone.

Anaesthesia:
general anesthesia
Intra-operative:
fentanyl 5 μg kg-1 at induction.
No other analgesics were
described
Post-operative:
PCA with morphine 1mg ml-1,
bolus 1mg, lock out of 7 min;
acetaminophen 300 mg+
codeine 30 mg

Sex: All females
Age: A, 40±7.3; B, 40±7.7
Drugs administration
Group A (n=27): premedication with
GBP 1.6 g, than GBP 400 mg every 6 h,
starting at 12.00 p.m. the day before
surgery till 7th POD
Group B (n=24): PL as group A.
Follow up: at 2, 4, 8, 24 h, the 2th - 7th
POD. Than 1 month by phone.

Anaesthesia:
General anaesthesia.
Intra-operative:
morphine 0.1 mg kg-1,
acetaminophen 1.2 g.
Post-operative:
Continuous wound infusion
with ropivacaine 0.75% (group
A) or normal saline (group B) at
2 mL h-1. PCA morphine 1mg
boluses, 7 min lockout. Oral
acetaminophen - codeine on
demand.

Sex: all female
Age: A, 35 ± 8; B, 39 ± 5; C, 38 ± 6; D,
36 ± 7
Drugs administration:
orally, 2h before surgery,
Group A (n=20): GBP 300 mg
Group B (n=20): GBP 600 mg
Group C (n=20): GBP 1.2 g
Group D (n=20): PL
Follow up: 2, 6, 12, 24 h

Anaesthesia:
general anesthesia
Intra-operative:
fentanyl 2 μg kg-1at induction;
no other analgesic were
described
Post-operative:
fentanyl 2 μg kg-1 on demand

Sex, M/F: A: 6/24; B: 11/19; C: 8/21
Age: A, 41.5 (21–81); B, 49.5 (30–77);
C, 46 (24–81)
Drugs administration:
Group A (n=30): oral meloxicam 15
mg 1 h preoperatively, than the POD 1
and 2
Group B (n=30): oral GBP 1.2 g before
surgery, 400 mg on the evening of
surgery and GBP 400 mg x 3 on POD 1
and 2
Group C (n=29): oral meloxicam 15
mg/day for 3 days+GBP 1600 mg the
day of surgery and GBP 1200 mg daily
on POD 1 and 2.
Follow up: every 30 min until
discharge, at POD 1, 2, and 30.

Anaesthesia:
general anaesthesia and trocar
insertion sites were infiltrated
with up to 15 mL of 0.25%
bupivacaine.
Intraoperative:
IV fentanyl 2–5 g·kg-1
Post-operative:
IV fentanyl 12.5–25 g every 3
min as needed. Upon discharge
from hospital, patients were
prescribed either codeine 30–60
mg or morphine 5–10 mg PO
every 3 h as needed.

Main results
No differences in morphine consumption at each
time point and totally in the first 48h (p=0.09). At
2h: A, 9.0±4.3; B, 9.7±3.5. At 4h: A, 10.5±4.4; B,
13.4±5.1. At 8h: A, 13.5±5.5; B, 16.9±6.3. At 24h:
A, 20.3±7.9; B, 25.7±11.2. At 48h: A, 28.4±12.1;
B, 33.0±15.7. No difference on tablets of
acetaminophen-codeine consumption (p=0.42). At
72h: A, 1.0 (0-4); B, 1.0 (0-4). At 96h: A, 1.0 (03); B: 0.5 (0-2). At 120h: A, 0.0 (0-2); B: 0.0 (0-3).
No differences on pain at rest and after cough
(p=0.46, and p=0.34 respectively). Less painful
patients, (OR=0.16; 95% CI, 0.05-0.53) and lower
pain intensity OR=0.36; 95% CI, 0.16-0.82) 1
month after surgery at group A vs B, p=0.003.
Groups were similar regarding:
VAS values at rest and after cough, p=NS, nausea
or vomiting, dizziness, and sedation during all the
point time follow up. Number of patients who
required analgesics at home the first month after
surgery did not differ between the two groups,
P=NS.
Overall cumulative morphine consumption at 48h,
group A: 31.6±13.2 mg vs group B: 50.6±20.5 mg,
p<0.001. During the postoperative days 3–7, the
group A consumed fewer acetaminophen-codeine
than group B, p=0.011. Fewer patients experienced
pain 1 month after surgery in group A vs group B,
P=0.045).
With increasing the dose of GBP (300 to 1200 mg)
there was a reduction in VAS scores compared to
PL at all time points, which reached significance for
group C.
2h: A, 4.5±1.9; B, 4.4±2.1; C, 3.0±1.4; D, 5.0±1.5
(p= 0.004). 6h: A, 3.1±1.2; B, 2.8±1.3; C, 1.9±1.2;
D, 4.2±1.1, (p<0.001). 12h: A, 2.5±1.1; B, 2.2±1.1;
C, 1.5±0.9; D, 3.3±1.1 (p<0.001). 24h: A, 1.9±1.1;
B, 1.7±0.7; C, 1.3±0.5; D, 2.5±1.2, (p=0.014).
Significantly lower fentanyl consumption in group
C (g): A, 270±90; B, 250±85; C, 190±80; D,
340±95 (p<0.001). No difference in side effects
(p=NS)
Lower rest pain at 60 min in the group B vs A
(p=0.003). Pain decreased from 60 to 120 min
(p=0.0005, 0.005, <0.0001 for pain evoked by peak
expiration, sitting, and cough, respectively), but no
differences between groups (p=0.7, 0.3, 0.3, and
0.08 for shoulder pain, pain evoked by peak
expiration, sitting, and cough pain, respectively).
Lower cough pain at 60 min in the group B vs A
(p=0.01). On POD 1, 2, and 30, no differences
between groups on pain. No differences among
groups in opioid consumption until POD 3. No
significant effect of treatment by time interaction
for any of the spirometric measures (p=0.44, 0.07,
and 0.35 for PEF, FEV1, and FVC, respectively).
All spirometric measures improved from 60 to 120
min (p<0.0003), but groups were not different for
PEF, FEV1, and FVC (p=0.3, 0.9, 0.9,
respectively). PEF was higher in group C vs A at
120 min (p=0.02). Less nausea in the group C vs A
(p=0.016) but not vs B (p=0.8). Median time
(hours) from PACU admission to meeting PACU
discharge criteria was 2.92, 2.83, and 2.75 for group
A, B and C, respectively (p=NS). Mean time (days)
from surgery to return to work was 13.6, 11.7, and
10.6 for groups A, B, and C respectively (p=NS).
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Author, year,
setting,
Jadad score
reference
Pandey, 2006,
Setting
laparoscopic
cholecystectomy
Jadad score
5
Reference
68

Koç,
2007
Setting
varicocele surgery
Jadad score
4
Reference
57

Mohammadi,
2008
laparoscopic
surgery for
reproductive
technologies
Jadad score
3
Reference
67
Mohammadi,
2008
Setting
Abdominal
(gynaecological/ge
neral surgery)
Jadad score
4
Reference
62

Ghafari 2009;
Setting
abdominal
hysterectomy
Jadad score
2
Reference
65

Demographics,
sample size, dosing,
active/control, follow-up
Sex, M/F: A, 25/100; B: 13/107
Age: A, 42.8±11.4; B, 41.8±11.1
Drugs administration:
orally, 2h before surgery,
Group A (n=125): GBP 600 mg
Group B (n=125): PL
Follow up: 2, 6, 12, 24 h.
Sex: All males
Age: A, 39.5±19.3; B, 38.4±17.4;
C, 35.3±18.0; D, 41.1±20.9.
Drugs administration:
1 h before surgery
Group A (n=20): oral 800 mg of
GBP + IV 2 ml saline
Group B (n=20): oral PL + IV 8
mg dexamethasone
Group C (n=20): 800 mg GBP+8
mg dexamethasone
Group D (n=20): oral PL + IV 2
ml saline
Follow up: at 1, 2, 4, 6, 12, and 24
h.

Anaesthesia,
Intra-operative and postoperative analgesics
Anaesthesia:
general anesthesia
Intra-operative:
induction with fentanyl 3g kg-1;
manteinance not described
Post-operative:
fentanyl (dosage not described)

Anaesthesia:
general anesthesia
Intraoperative:
remifentanil 0.5 g·kg-1.min-1 at
induction then it was reduced to
0.25 g·kg-1.min-1.
Post-operative:
When VAS>3, tenoxicam 20 mg
IM was administered

Sex: all female
Age: A, 31.3±5.4; B, 31.9±5.6
Drugs administration:
Orally 1h before surgery
Group A (n=35): GBP 300 mg
Group B (n=35): PL
Follow up: 0, 1, 2h.

Anaesthesia:
general anaesthesia
Intra-operative:
induction wit fentanyl 2g kg-1;
manteinance not described
Post-operative:
Fentanyl as rescue analgesic (dose
not described)

Sex, M/F: A, 24/16; B, 23/17; C:
25/15
Age: A, 39±12; B, 35±13
C, 40 ±12
Drugs administration:
orally 1 h before surgery
Group A (n=40): 300 mg GBP
Group B (n=40): 0.2 mg clonidine
Group C (n=40): PL
Follow up: at 0, 1 and 6 h

Anaesthesia:
general anesthesia
Intra-operative:
fentanyl 3 μg kg-1 for induction;
fentanyl 1 μg kg-1 h-1 for
maintenance.
Post-operative:
In the PACU: iv morphine titrated
2 mg every 10 min in order to
obtain VAS<3; PCA: bolus 1 mg
lockout interval 10 min.

Sex: all female
Age: A, 45±1; B: 44±1; C: 44±1
Drugs administration:
at 10:00 pm the night before and 1
h before surgery
Group A (n=33): 300 mg GBP
Group B (n=33): 100 g clonidine
Group C (n=33): PL
Follow up: 1, 4, 8, 12, 24, and 48
h.

Anaesthesia:
general anesthesia
Intra-operative:
induction with fentanyl 2.5 g kg1
; maintenance with fentanyl 1g
kg-1 every 30 min
Post-operative:
PCA with morphine 1 mg ml-1,
bolus 1 mg, 7 min lock out period.

Main results
Significantly higher fentanyl consumption in group B
vs A. A: 221.2±92.40 g ; B: 505.9±82.0 g (p=0.01)
The incidence of PONV during the first 24 hr was
significantly lower in A group (37.8%) than B (60%), (p
=0.04). No difference in the PONV severity.
A: mild 9 patients, moderate 31 patients, severe 6
patients. B: mild 10 patients, moderate 52 patients,
severe 13 patients. Similar incidence of side effects in
both groups.
Lower HR and MAP in group C at 1, 3, 5, and 10 min
after intubation vs A and B (p<0.05) and D (p<0.001).
Hemodynamics were similar in group A and B, but
lower than group D (p<0.05). Less remifentanil
consumption in group C (249.1±85.7 mg) vs A
(408.5±139.7 mg) and B (409.2±136.6 mg) (p<0.05)
and D (745.7±119.7 mg) (p<0.001). Values in group D
were higher than in group A and B (p<0.05) but A and
B were similar. Similar MAP and HR among groups at
each time point. Less pain in group C at 30 min, 1, 2, 4,
6, and 12 h vs A, B (p<0.05) and D (p<0.001). Values
in group D were higher than in group A and B (p<0.05),
but group A and B were similar. Lower tenoxicam
consumption in group C (0 mg) vs A (80 mg) and B (80
mg) (p<0.05) and vs D (300 mg) (p<0.001). Less
PONV in group C vs the other groups (p<0.001).PONV
in group A and B were similar, but less than in D
(p<0.05). No differences in other side effects.
Significant differences in median VAS score at all time
points (p<0.05)
At 0 h: A: VAS 1 (0-2), B: VAS 2 (1-3)
At 1 h: A, VAS 3 (1-3); vs B, VAS 3 (2-5)
At 2 h: A, VAS 3 (2-3); vs B, VAS 3 (3-5)
One patient (0.02%) in A group and 10 patients (28%)
in B group required additional IV analgesic (p=0.012).
Two patients in A group and 9 patients in B group had
nausea (p=0.022). None patients in A group and 4 pz in
B group had vomiting (p=0.114). No differences in side
effects.
VAS score>3 significantly more frequent in B e C
group than in A. PACU: A, 2%; B, 13%; C, 29%,
(p=0.001). At 1 h: A, 19%; B, 36%; C, 29%, (p=0.001).
At 6 h: A, 33%; B, 37%; C, 39%, (p=0.027)
Morphine consumption at the PACU:
A, 1.56±1.5 mg; B, 1.95±5.5mg; C, 4.75±7.5 mg (A vs
B p=0.045; A vs C p=0.024; B vs C p=0.032).
Morphine consumption during the first 6 h:
A, 12.1±19.9 mg; B, 13.1±12.6 mg; C, 18.0±15.8 mg
(A vs B, p=0.07; A vs C, p=0.023; B vs C, p=0.02.
Side effects were not different between the groups.
Lower VAS scores in groups A e B vs group C at 1, 12,
24 and 48h (p<0.05). At 1h: A, 4.24±0.54; vs B,
4.48±0.58; vs C, 6.39±0.48, (A and B vs C, p<0.05). At
4h: A, 4.25±0.35; vs B, 4.62±0.44; vs C, 5.81±0.40, (A
vs C, p<0.05); At 8h: A, 3.51±0.31; vs B, 4.86±0.41; vs
C, 6.10±0.47, (A vs B and C, p<0.05). At 12h: A,
2.92±0.32, vs B3.43±0.38, vs C, 4.94±0.40 (A and B vs
C, p<0.05). At 24h: A, 1.81±0.30; vs B, 1.76±0.30; C,
3.48±0.40 (A and B vs C, p<0.05). At 48h: A,
0.64±0.19; vs B, 1.12±0.28; vs C, 2.17±0.38 (A and B
vs C, p<0.05). Lower morphine consumption in groups
A and B vs C till 24 h after surgery (p<0.05); no
difference at 48 h. No differences in side effects.
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Author, year,
setting,
Jadad score
reference

Al-Mujadi,
2006
Setting
thyroid surgery.
Jadad score
5
Reference
50

Mikkelsen,
2006
Setting
tonsillectomy in
adults
Jadad score
5
Reference
51

Brogly,
2008
Setting
thyroidectomy
Jadad score
3
Reference
63

Jeon,
2008
Setting
tonsillectomy
Jadad score
3
Reference
64

Huot,
2008
Setting
postthoracotomy
shoulder pain
Jadad score
4
Reference
61

Demographics,
sample size, dosing,
active/control, follow-up

Anaesthesia,
Intra-operative and postoperative analgesics

Main results

Head, neck, thoracic and breast surgery
VAS at rest, at 0 h: group A 3.3±2.8 vs B 4.5±0.9, p<0.01;
Anesthesia:
at 2 h: A, 1.81±1.1 B, 4.4±1.9 p<0.001; at 6 h: group A,
Sex: M/F
General anesthesia
1.40±0.7 vs B, 2.41±1.3, p<0.01; at 12 h: group A,
Intraoperative:
A: 9/26; B: 10/27
1.60±1.3 vs B, 2.60±1.6, p<0.01; at 18 h: group A, 1.1±0.7
-1
fentanyl 2–3 g·kg i.v. at the
Age:
vs B 2.5±1.8, p<0.01; at 24 h: group A, 1.8 ± 1.6 vs B,
A: 45 ± 13; B: 49 ± 15
induction.
2.3±1.3 p<0.01.VAS during swallowing, at 0 h: group A,
Drugs administration:
Post-operative:
4.5±1.3 vs B, 5.1±1.8, p<0.01; at 2 h: group A, 2.6±1.6 vs
Orally 2 h before surgery.
Morphine 3 mg iv bolus doses
B, 5.0±1.7, p<0.001; at 6 h: group A, 2.3±1.2 vs B,
Group A (n=37): GBP 1.2 g
were given every five minutes
3.13±1.5, p<0.01; at 12 h: group A, 2.2±1.2 vs B, 3.8±1.5,
Group B (n=35): PL
until VAS pain scores were 4
p<0.01; at 18 h: group A, 2.5±1.4 vs B, 3.6±1.9, p<0.01; at
Follow up: At 2, 6, 12, 18 and 24 h.
or less at rest, and 6 or less
24 h: group A, 2.3±1.2 vs B, 3.5±1.1, p<0.01. Les
with swallowing.
morphine consumption in group A (15.2 ± 7.6 mg) vs B
(29.5 ± 9.9 mg), (P < 0.001). No differences on PONV.
Sex, M/F: A, 9/14; B, 7/21
Age: A, 31 (18–43); B, 27.5 (18–53)
Drug’s administration:
Group A (n=23): Orally 1 h before
surgery GBP 1.2 g+rofecoxib 50 mg,
than GBP 600 mg x 2 on the day of
operation and GBP 600 mg x 3 for
the next 5 days.
Group B (n=28): rofecoxib 50 mg
before anesthesia and PL as group A.
Follow up: at 2, 4 h and at 1–5 POD

Anaesthesia:
General anaesthesia
Intra-operative:
Sufentanil or alfentanil Postoperative:
rofecoxib 50 mg daily.
Ketobemidone 2.5 mg as
needed. In the PACU, from 0
to 4 h post-operatively, iv
morphine in incremental doses
of 2.5 mg on request

No statistically significant difference between the groups
regarding: pain scores at rest and during swallowing of 50
ml of water, awakenings caused by pain, sedation and
nausea, at any time period. Reduced ketobemidone
consumption in the first 24 h in group A: 2.0±2.0 vs B:
4.5±3.0 mg, p = 0.003. Three-fold more dizziness in group
A vs B, p = 0.002 and gait disturbance four-fold more
frequently in group A, p=0.02, five-fold more vomiting in
group A vs B (p=0.046).

Sex, M/F: A, 3/19; B, 3/18
Age: A, 49 (18–63); B: 49 (25–72)
Drugs administration:
Orally 2h before surgery.
Group A (n=22): GBP 1.2 g
Group B (n=21): PL
Follow up: 1h, 3h, 6h, 9h, 12h, 18h,
24h.

Anaesthesia:
General anaesthesia and
superficial cervical plexus
block
Intra-operative:
IV sufentanil 0.2– 0.3 g·kg-1
at induction than boluses of 510 g
Post-operative:
IV acetaminophen 1 g or 50
mg IV tramadol.

The total (median, range) analgesic consumption
(paracetamol and tramadol) was 3 (0 –5) in group A vs 3
(1–5) in B, p=NS. Tramadol was required in 27.3% patients
in group A vs 23.5% in B (p=NS). No significant
differences between groups for VAS at rest and during
swallowing. After 6 mo, 8 patients presented pain scores <
3 vs 2 patients in the preoperative period (p=0.04). It was
significantly lower in group A. There was a trend toward
greater burning sensation and numbness in group B, but
p=NS.

Sex, M/F: A, 18/14; B, 9/17
Age: A, 27.7±11.5; B, 24.2±6.3
Drugs administration:
Orally, the night before and 1 h
before surgery,
Group A (n=32): GBP 600 mg
Group B (n=26): PL
Follow up: at 1, 2, 4, 8, 12, 24, 36
and 48 h, then for 7 days after
discharge.

Anaesthesia:
General anesthesia
Intraoperative:
No analgesics were reported.
Post-operative:
PCA with 1% fentanyl 2 ml
bolus, 10 min lockout time,
dicolfenac sodium 75 mg i.m.
as needed. Acetaminophen 325
mg and tramadol 37.5 mg daily
for 9 POD.

Fentanyl consumption: group A, 28.1±31.5 ml vs B,
59.7±41.5 ml, p=0.002. Diclofenac injections: group A,
0.1±0.3 vs B, 0.8±0.9, p=0.001. The pain score at rest
(rVAS) was highest at 2 h (group A: 4.1±2.2, group B:
4.5±2.4) and lowest on 9th POD (group A: 2.1±1.3; B:
2.5±2.2) (p always NS). The swallowing VAS (sVAS) in
group B was highest at 1 h: 6.8±2.6 2 and 2h: 6.8±2.4, and
lowest to 3.6±2.1 on the 9th POD. In the group A, the sVAS
was highest at 8 h (5.8±2.0) and lowest on the 9th POD
(3.4±1.5). Lower sVAS in the group A than B only at 2 and
4 h (p= 0.04; p=0.04). No significant differences regarding
patients’ satisfaction, drowsiness, PONV and headache.

Sex M/F: A, 11/12; B, 17/11
Age: A, 60.1±13.6; B, 60.0±8.7
Drugs administration:
Orally 2 hours before surgical
incision.
Group A (n=23): GBP 1.2 g
Group B (n=28): PL
Follow up: At 0, 4, 8, 12, 16, 20 and
24 h.

Anaesthesia:
General anesthesia and
thoracic epidural block.
Intraoperative:
fentanyl 2 - 5 μg·kg-1 or
sufentanil 0.2 - 0.5 μg·kg-1 iv at
induction and further boluses
as needed. Epidural
bupivacaine 0.1% + fentanyl 2
μg·ml-1 at 0.1 ml·kg-1·hr-1
Post-operative:
Epidural bupivacaine 0.1% +
fentanyl 2 μg·ml-1 at 0.1 ml·kg1
·hr-1 + bolus of 0.1 ml·kg–1 of
epidural
solution as needed. S.c.
hydromorphone 1–2 mg.

Similar amount of epidural solution in both groups (group
A: 281.1 ± 75.8 ml vs group B: 318.1 ± 94.8 ml, p=0.06)
and hydromorphone consumption (group A: 2.36 ± 2.5 mg
vs group B: 2.65 ± 3.2 mg, p = 0.36). No differences on
pain intensity at surgical site and at shoulder between
groups, for the entire postoperative period. Twenty-three
patients (82%) in Group B experienced shoulder pain vs 21
(91%) in Group A. Nausea, vomiting, and pruritus were
similar in the two groups. Seven patients in Group A (30%)
and eight patients in Group B (29%) received antiemetic
treatment. At four hours, the incidence of sedation scores >
1 was greater in Group A (21/23 patients), vs Group B
(18/28 patients; p=0.025). At 24 hr, 5/18 patients in Group
B had sedation scores > 1, vs 0/28 patients in Group A (P =
0.05).
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Author, year,
setting,
Jadad score
reference

Demographics,
sample size, dosing,
active/control, follow-up

Anaesthesia,
Intra-operative and postoperative analgesics

Main results

musculoskeletal surgery
Turan,
2006,
Setting
postoperative
epidural
analgesia after
lower limb
surgery
Jadad score
5
Reference
49
Adam,
2006
Setting
arthroscopic
shoulder surgery.
Jadad score
5
Reference
52
Turan,
2007
Setting
tourniquet pain
and I.V. regional
anesthesia.
Jadad score
5
Reference
54
Montazeri,
2007
Setting
lower extremity
orthopaedic
surgery.
Jadad score
4
Reference
56
Prabhakar,
2007
Setting
Surgical brachial
plexus
exploration for
injury
Jadad score
4
Reference
58

Sex: not reported
Age: A, 54 (28–74); B, 50
(25–68)
Drug’s administration:
Orally 1 h before surgery,
than same drugs at 09:00 on
the 1st and 2nd POD
Group A (n=20): GBP 1.2 g.
Group B (n=20): PL
Follow up: at 1, 4, 8, 12, 16,
20, 24, 30, 36, 42, 48, 60, and
72 h.
Sex, M/F: A, 18/9; B: 18/8
Age: A, 43±18; B, 47±15
Drugs administration:
Orally 2 h before surgery
Group A (n=27): GBP 800
mg
Group B (n=26): PL
Follow up: two times the 1st
day and four times the 2nd day
after hospital discharge.
Sex, M/F: A: 15/5; B: 14/6
Age: A, 35±12; B, 39±14
Drugs administration:
Orally 1 h before anesthesia
Group A (n=20): GBP 1.2 g
Group B (n=20): PL
Follow up: at 1, 2, 4, 6, 12,
and 24 h.
Sex, M/F: A, 26/9; B, 28/7
Age: A, 34.7±18.1; B,
34.6±17.8
Drugs administration:
Orally two hours before
induction of anaesthesia.
Group A (n=35): GBP 300
mg
Group B (n=35): PL
Follow up: at 2, 4, 12, and
24 h.
Sex, M/F: A, 10/0; B, 9/1
Age: A, 27.5 (18-33); B, 31
(20-35)
Drugs administration:
Orally 2 hours before surgery.
Group A (n=10): GBP 800
mg
Group B (n=10): PL
Follow up: Every 1 h for 24
h. For the analysis, the mean
values were taken at intervals
of 0 - 6, 6 - 12 h, 12 - 18 h,
and 18 - 24 h.

Anaesthesia:
General anaesthesia
Intraoperative:
Fentanyl, 2 g kg-1 i.v.
Epidural bupivacaine
0.125% 5 ml, with fentanyl 1
g ml-1.
Post-operative:
epidural PCA with
bupivacaine 0.125% and
fentanyl 1 g ml-1, 5 ml
bolus, 10 min lockout, or
oral 500 mg acetaminophen.
Anaesthesia:
brachial plexus block and
general anesthesia
intra-operative:
remifentanil 1 g·kg-1 at
induction.
post-operative:
ketoprofene 150 mg x 2 and
400 mg acetaminophen + 30
mg dextropropoxyphene as
needed.
Anaesthesia:
I.V. regional anaesthesia
with lidocaine, 3 mg kg-1.
Intra-operative:
Fentanyl 0.5 g/kg IV
boluses if tourniquet pain
score > 4
Post-operative:
Diclofenac, 75 mg i.m. as
needed
Anaesthesia:
general anesthesia
Intraoperative:
fentanyl 2 μg kg-1 at
induction and morphine 0.1
mg kg-1before the start of the
surgery
Post-operative:
morphine 0.05 mg kg-1 IV on
demand.

Anaesthesia:
General anesthesia
Intraoperative:
fentanyl 2 μg kg-1 at
induction, than fentanyl
boluses as needed.
Post-operative:
ketorolac iv as demanded by
the patient or if VAS score
was >50.

Greater VRS pain scores at 1, 4, 8, 12, and 16 h after operation in
group B (P<0.001). AUC for the pain scores showed a statistically
significant difference for the first 24 h (P<0.001) but not at 72 h
(P=0.7). Less VAS scores at group A until 20 h (P<0.001). Reduced
PCEA requirements in the group A at 24, 48, and 72 h. Duration of
PCEA usage was shorter in group A (57±9 vs 38±11, p<0.05); less
oral analgesic consumption in the group A. (350±400 vs 700±523
mg, p<0.05). Groups were similar in times to the return of bowel
function, resumption of dietary intake, and length of hospitalization.
Fewer group A patients had motor block (P<0.05). Patient of group
A were more satisfied. More dizziness in group A, p<0.05.
No statistically significant differences in the VAS score. Cumulative
use of supplement analgesics was similar in each group (group A:
6±3, B: 7±3 tablets). Time to the use of the first analgesic tablet was
comparable in the two groups (group A: 768 ± 218 min vs B:
719±199 min). Side effects were comparable in both groups, except
that headaches were more frequent in the group B (P=0.034). About
25%–30% of the patients considered their analgesia insufficient.
However, scores for overall satisfaction were high (about 80 mm in
both groups) and did not differ between the two groups.
Reduced VAS scores for tourniquet pain in group A at 30, 40, 50,
and 60 min after tourniquet inflation. Prolonged time to
intraoperative fentanyl rescue (35±10 min vs 21±13 min, P <0.05),
and total fentanyl requirement during surgery in group A (83±73 vs
35±47 g, p<0.05). Higher quality of anesthesia reported by the
anaesthesiologist (4 [3– 4] vs 2 [1–2]) and the surgeon (3 [3–3] vs 2
([2–3]) in group A (P<0.05). Prolonged time to first postoperative
analgesic request in group A (135±25 min vs 85±19 min, P<0.05).
Lower VAS at 1 and 2 h after surgery (p<0.01) and decreased
diclofenac consumption in group A (30±38 mg vs 60±63 mg,
P<0.05). No differences regarding to adverse effects.
Lower VAS scores in group A vs B
at 2 h: group A, 55.5±15.8 vs B, 72.3±14.0
at 4 h: group A, 57.3±19.3 vs B, 70.5±18.1
at 12 h: group A, 45.7±16.0 vs B, 62.0± 23.3
at 24 h: group A, 44.6±17.6 vs B, 66.5±25.7. All p<0.05. Less
required morphine in group A, 15.4±2.5 mg vs group B 17.9±3.0
mg, p<0.05. Significant difference between the two groups in the
first time of patients’ morphine demand after surgery (group A 31.6
±15.9 min vs group B 26.7±7.1 min, p<0.05). No significant
difference in the recovery duration between the two groups.
Postoperatively, the adverse effects were similar between groups.
Total intraoperative fentanyl requirement, group A: 200 (100-225)
μg vs B: 237.5 (100-400) μg, p= 0.03. Intraoperative and
postoperative hemodynamics was similar in the 2 groups. The VAS
scores at rest: at 0h: A, 31.5±11.6 vs B, 46±14.3, p=0.01. At 6 h: A,
37.5±11.1 vs B, 47.5±14.4, p=0.01. At 12 h: A, 38±10.3 vs B,
49±17.3, p=0.01. At 18 h: A, 34.5± 4.4 vs B, 49±14.5, p=0.007. At
24 h: A, 38.5±10.0 vs B, 54±13.5, p=0.009. The VAS scores during
movement: At 0h: A, 52±14.8 vs B, 67±15.7, p=0.04. At 6 h: A,
52.5±10.9, vs B, 65±19.6, p=0.04. At 12 h: A, 54±11.0 vs B,
66±17.8, p=0.04. At 18 h: A, 50.5±10.1 vs B, 63±12.5, p=0.04. At
24 h: A, 54.5±10.1 vs B, 66.5±16.3, p=0.04. Rescue analgesic doses
in group B, 2.5 (0-4) vs A, 0 (0-3), (p=0.004). No side effects
requiring intervention were noted in both groups.

GBP – gabapentin; PL – placebo; VAS – Visual Analogue Scale; I.V. – intravenous; POD – post-operative day; PCA – patient controlled analgesia; PCEA – patient controlled
epidural analgesia; HR – heart rate; MAP - mean arterial pressure; AUC- area under the curve

GBP provided better post-operative analgesia and rescue
analgesics sparing than placebo in 6 of the 10 RCTs that

administered only pre-emptive analgesia [50, 54, 56, 58, 64,
67, 68]. Three studies reported no GBP effects on pain
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scores or rescue analgesics sparing [52, 61, 63]. One study
that did not assessed pain reported only opioid sparing effect
of GBP [68]. Of the 5 RCTs that measured pain with
movement, 3 demonstrated significantly reduced movementrelated pain in GBP patients [50, 58, 64]. Three RCTs
compared pre and post-operative GBP administration with
placebo. Turan at al found perioperative GBP treatment
useful for pain reduction and epidural PCA solution sparing
and oral acetaminophen reduction [49]. Fassoulaki et al. did
not demonstrate any benefits in early pain management and
analgesics sparing with perioperative gabapentin after
hysterectomy [48]. The same authors reported opioid sparing
but not pain reduction, in the same setting the following year
[59]. However, in both works they found a significant pain
reduction one month after surgery [48, 59]. Several RCTs
compared GBP with other analgesics for post-operative pain
management. In adjunction to dexamethasone [57] or to a
selective COX-2 inhibitor as rofecoxib [47, 51] or
lornoxicam [53] GBP did not seem to offer further benefits
on pain management in comparison with GBP, dexamethasone, rofecoxib or lornoxicam alone. However, there were
reported reduced intra [57] and post surgery [51, 57]
analgesics consumption or number of patients requesting
analgesics [53]. Meanwhile, Gilron et al. did not find
substantial positive effects of GBP-meloxicam mixture with
those of GBP and meloxicam alone on pain control and
opioid sparing after laparoscopic colecystectomy [66].
Mohammadi et al. described positive GBP effects on
reduction of pain and PCA morphine consumption when
compared with clonidine after abdominal and pelvic surgery
[62], but their assertions where not confirmed by Ghafari et
al. after laparoscopic gynaecological surgery [65]. GBPacetaminophen combination provides better pain control and
reduced PCA-morphine consumption in comparison with
GBP alone or placebo after abdominal hysterectomy [55].
Different dosages of gabapentin have been confronted only
by Said-Ahmed that reported increasing the pre-emptive
dose of gabapentin (300 to 1200 mg), significantly decrease
the severity of post-myomectomy pain and total opioid
consumption during the first 24 hours after surgery [60].
Two of the 3 trials that evaluated the time elapsed from the
end of surgery to the first analgesic request, reported that it
was significantly longer in GBP group vs placebo [54, 56]
but the other one did not find difference [52].
Related to a specific antiemetic effect, 14 RCTs
suggested that GBP did not reduce nausea and vomiting
following surgery when compared with placebo [49, 50, 52,
54, 56, 58, 59, 61, 63, 64, 67]. clonidine [62, 65], or
lornoxicam [53]. Three RCTs that studied the gabapentin
alone [68] or its combination with dexamethasone [57] or
rofecoxib [47] reported a significant reduction of PONV in
gabapentin patients vs placebo [47, 57, 68]. Furthermore,
GBP-dexamethasone combination seems to have a synergic
positive effect on PONV reduction in confront with GBP or
dexamethasone alone [57]. Combined with COX-2
inhibitors, GBP seems to have similar incidence of PONV
where confronted with GBP [47, 66] and rofecoxib [47]
alone and less if confronted with meloxicam alone [66].
These findings are in contradiction with those of Mikkelsen
at al who reported five-fold more incidence of PONV in
GBP-rofecoxib group than rofecoxib alone group [51].
Gilron et al. demonstrated that there are not differences on
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lung function during treatment with either GBP, meloxicam
or both after laparoscopic cholecystectomy as assessed by
peak expiratory flow rate [66]. This findings are in
contradiction with a previous work of the same authors
where these improvements were enhanced even further when
GBP was combined with another COX-2 inhibitor for
abdominal hysterectomy [41]. Furthermore, they were not
able to demonstrate benefits of gabapentin on PACU
discharge and return to work [66]. The most frequent other
adverse effects were sedation, dizziness, headache. No
statistical differences regarding the adverse effects have been
observed between GBP, other analgesics, combination or
placebo in 17 RCTs [47, 50, 53, 55-68]. Two studies
reported less headache in gabapentin group [52, 54] and
other two trials found more dizziness with GBP
administration [49, 51]. Meanwhile, Fassoulaki et al.
excluded the patients having PONV or other side effects
from the study [48].
Pregabalin RCTs
More detailed information regarding each of the eight
PGL RCTs (an overall of 707 patients) included in the
review is reported in Table 4. There has been tested a large
modality of PGL administration for post-surgical analgesia.
All the RCTs administered pre-emptive PGL or its
combination with other analgesic drugs. Three RCTs
evaluated pre [70, 75] and both pre/post-operative [73] PGL
alone vs placebo patients. The PGL – other analgesic
[dexamethasone [74], ibuprofen [72], celecoxib [69], and
both acetaminophen-dexamethasone [76], combination has
been studied by four RCTs, three of them used only preemptive analgesia [72, 74, 76] and one considered a second
12 h post-operative administration of the same pre-emptive
drugs [69]. Totally, three different PGL pre-emptive dosages
(75 mg, 150 mg and 300 mg) have been studied. Jokela et al.
confronted different dosages (300 mg and 600 mg) of
perioperative of PGL alone with diazepam 10 mg as control
group after laparoscopic hysterectomy concluding that only
PGL 600 mg, decreases oxycodone consumption postoperatively, and is associated with an increased incidence of
dizziness, blurred vision, and headache [71]. However, when
the same authors tested the pre-emptive PGL 150 or 75 mg
in combination with ibuprofen in a similar setting, they did
not found differences about neither the amount of
postoperative analgesics required, nor the incidence of sideeffects [72]. No studies considered the comparison of preemptive and post-incisional or post-surgery PGL administration. The follow up period was no more than 24 h in 6 RCTs
[69, 70, 72, 74, 75, 76], one trial followed the patients for 72
hours [71] and the the other once a day till 7 POD [73]. No
studies established the optimal post surgical PGL treatment
duration. Five studies assessed pain by using VAS [71, 72,
74-76], one study used both VAS and 4-point VRS [70], and
the other two used an 11-point VRS [69, 73]. Six RCTs
evaluated pain both at rest and on movement [69, 70, 72, 7476] and the remaining 2 works did not specify whether pain
was measured at rest or with movement [71, 73]. All the
PGL-studies used the total rescue analgesics consumption as
an important outcome for testing post-operative analgesia
level. Morphine was delivered by the patients instructed to
use an i.v. PCA pump in three RCTs [69, 74, 76], fentanyl
[75] or oxycodone [71] in one trial respectively, without
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continuous infusion. The other studies reported administration of fentanyl [70, 72] or hydrocodone [73] as needed. In
adjunction to the i.v. opioid boluses other rescue analgesics
have been administered on demand in 3 studies [70-72].
Furthermore, four RCTs have treated all the patients with a
Table 4.

standard analgesic regimen as well as the on demand therapy
[71, 72, 74, 76]. Two RCTs registered the time elapsed from
the end of the surgery to the firs analgesic demand as a
further outcome [72, 73].

Pregabalin for the Postoperative Pain Management. Randomized Clinical Trials

Author, year,
setting,
reference

Demographics,
sample size, dosing, active/control,
follow-up

Anaesthesia,
Intra-operative and postoperative analgesics

Main results

Abdominal and pelvic surgery
Paech,
2007,
Setting
Day-case minor
gynaecological
surgery
Jadad score
5
Reference
70
Jokela,
2008,
Setting
laparoscopic
hysterectomy
Jadad score
5
Reference
71

Agarwal,
2008,
Setting
laparoscopic
cholecystectomy
Jadad score
5
Reference
75
Jokela,
2008
Setting
day-case
gynaecological
laparoscopic
surgery
Jadad score
5
Reference
72
Mathiesen,
2009,
Setting
abdominal
hysterectomy.
Jadad score
5
Reference
76

Sex:
All females
Age:
A: 44±11; B: 45±13
Drugs administration:
Pre-medication with:
Group A (n=45): PGL 100 mg,
Group B (n=45): PL
Follow up: at 1, 2, and 24 h
Sex: All females
Age: A: 50±6; B: 48±8; C: 52±9
Drugs administration:
Pre-medication with:
Group A (n=27): PGL 150 mg,
Group B (n=29): PGL 300 mg,
Group C (n=29): diazepam 10 mg
Than 12 h after the premedication groups
A and B received the same dose of the
pre-medication whereas group C received
PL
Follow up: at 1, 2, 4, 6, 8, 12, 24, 48, and
72 h.
Sex: A: 23/7; B: 18/12
Age: A, 46.6 (25–76); B, 44.6 (22–69)
Drugs’ administration:
1 h before anesthesia
Group A (n=30): PGL 150 mg
Group B (n=30): PL
Follow up: every 2 h till 24 h after
surgery.
Sex:
All females
Age: A, 36±12; B, 37±10; C: 35±9
Drugs administration:
Pre-medication with:
Group A (n=28):
PGL 75 mg + ibuprofen 800 mg
Group B (n=30):
PGL 150 mg + ibuprofen 800 mg
Group C (n=26):
diazepam 5 mg + ibuprofen 800 mg
Follow up: at 1, 2, 4, 6, 8, 12, and 24 h.
Sex: All females
Age: A, 47 (44–52); B, 46 (43–50); C, 46
(42–51)
Drugs administration:
Pre- medication with:
Group A (n=43): acetaminophen 1 g
+ PL + PL
Group B (n=43): acetaminophen 1 g +
PGL 300 mg + PL
Group C (n=42): acetaminophen 1 g +
PGL 300 mg + dexamethasone 8 mg.
Follow up: at 2, 4 and 24 h.

Anesthesia:
General anesthesia
Intraoperative:
fentanyl 1 g kg-1 at
induction, acetaminophen 1
g, boluses of fentanyl 25 g.
Post-operative:
i.v. boluses 20 or 30 g of
fentanyl, tramadol 50 mg, or
oral diclofenac 50 mg.
Acetaminophen as needed at
home.
Anesthesia:
General anesthesia
Intraoperative:
Remifentanil infusion, 0.2
mg kg-1min-1 at induction
than adjusting to as needed.
Post-operative:
PCA oxycodone 1 mg ml-1,
0.04 mg kg-1 bolus, lock-out
8–10 min. POD 1st stop PCA
and oral ibuprofen 800 mg
twice a day, acetaminophencodeine as needed.
Anaesthesia:
General anaesthesia
Intra-operative:
fentanyl 3 g kg-1 at
induction. No other intraoperative analgesic
Post-operative: PCA
fentanyl 20 g, lockout 5
min, max. dose 2 g kg-1 h-1

No clinical and statistical differences on: VAS between
groups at rest and on movement during all the
assessment times; the use of postoperative analgesics;
the incidence of nausea (A: 20% vs B: 20%) or vomiting
(A: 10% vs B: 2%, P = 0.13); the need for antiemetics
(A: 22% vs B: 16%, P = 0.45); sedation scores, the
Quality of Recovery Score, satisfaction scores. Group A
higher incidence of light- headedness (A: 59% vs B:
33%, p= 0.03), visual disturbance (A: 22%, B: 2%, p=
0.01) and difficulty with walking (A: 45% vs B: 20%,
p=0.02)
Groups were similar regarding: VAS at rest and on
movement, anxiety; times to the 1st rescue dose, and
fentanyl doses in the recovery room; oxycodone doses
during 0–12 h; patients taking acetaminophen-codeine;
PONV, anti-emetics use; other side effects; pain and
patients’ satisfaction. Less oxycodone use during 12–24
h after surgery in group B vs group A (P = 0.025). Less
total oxycodone dose (0–24 h) in group B vs group C (P
= 0.046;). More headache in group B vs C during 1-3
POD (P = 0.04). More dizziness in the group B vs C (P
<0.05). More blurred vision in group A and B vs C
during 0–24 h (p=0.02, p=0.002). Less pruritus in group
B vs C (p=0.047)
Pain reductions during all follow up group A vs B, 0 h:
static 30±20 vs 50±28, dynamic 30±25 vs 70±20; 0–4 h:
static 30±20 vs 40±38, dynamic 40±20 vs 50±28; 4–8 h:
static 30±10 vs 40± 10, dynamic 40±20 vs 50±30; 8–12
h: static 20±10 vs 30± 18, dynamic 30±15 vs 40±10;
12–24 h: static 20±20 vs 35±40, dynamic 20±10 vs
30±30. All p<0.05. Less PCA fentanyl consumption in
the group A (555.2 ± 124.8 g) vs B (757.5± 99.3 g),
(P<0.05). No difference on headache, sedation, PONV,
antiemetic use and respiratory depression.

Anesthesia:
General anesthesia
Intraoperative:
Remifentanil 0.2 mg kg-1min1
at induction, than as
needed. Fentanyl 75 g i.v.
bolus the end of the surgery.
Post-operative:
ibuprofen 800 mg twice a
day. Fentanyl 25 g i.v. and
oral acetaminophen-codeine
if needed.

The groups were similar regarding: the patients’ score
(0–10) for anxiety; the times to the first rescue fentanyl
dose, the doses of fentanyl in the RR; and the number of
patients taking acetaminophen-codeine. The AUC
values for VAS at rest 1–8 h after surgery (P=0.048) and
in motion (P=0.046) were lower in the group B than in
the group C. The AUC values for VAS at cough, the
degree of drowsiness, the incidence of side effects, the
patients’ satisfaction with anaesthesia and pain
management did not differ in the three groups.

Anaesthesia:
General anaesthesia
Intraoperative:
remifentanil 0.5 g kg-1 min1
, morphine 0.2 mg/kg 30
min before the end of the
surgery.
Post-operative:
Oral acetaminophen 1 g
every 6 h, PCA morphine 2.5
mg bolus, 10 min lockout

The groups were similar regarding:
morphine consumption (group A: 42 ± 20 mg; group B:
40 ± 22 mg; group C: 38 ± 24 mg; pain scores either at
rest or during mobilization; sedation and dizziness
Less nausea score in group C vs. group A (P=0.002).
Less total number of vomits in group B vs. group A
(P=0.04) and in group C vs. group A (P=0.001), less
total number of patients vomiting in group B vs. group
A (P=0.038) and in group C vs. group A (P=0.001).
Less ondansetron use in group C vs. group A (P<0.001)
and B (P=0.001)
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Author, year,
setting,
reference

Demographics,
sample size, dosing, active/control,
follow-up

Anaesthesia,
Intra-operative and postoperative analgesics

Main results

neurosurgery
Reuben,
2006
Setting
decompressive
lumbar
laminectomy
with posterior
spinal fusion.
Jadad score
5
Reference
69

Sex, M/F: A, 13/7; B, 12/8; C, 13/7; D,
11/9
Age: A: 43±14; B: 46±18; C: 42 ± 12;
D: 44±16
Drugs administration:
1 h before anaesthesia than 12 h after
surgery
Group A (n=20): PGL 150 mg + PL
than PGL 150 mg + PL
Group B (n=20): celecoxib 400 mg +
PGL 150 mg than celecoxib 200 mg +
PGL 150 mg
Group C (n=20): celecoxib 400 mg +
PL than celecoxib 200 mg + PL.
Group D (n=20): 2 PL capsules
Follow up: at 0, 4, 8, 12, 16, 20, 24 h

Anesthesia:
General anesthesia
Intraoperative:
morphine 0.3 mg kg-1 at
induction. No other analgesic are
reported
Post-operative:
PCA morphine bolus, 2 mg;
lockout 8 min; 40 mg 4-h limit.
Increasing to 2.5 or 3.0 mg bolus,
and 50 mg or 60 mg 4-h limit, as
needed.

The group B consumed the least PCA morphine (43.0
± 1.3 mg) than the groups A (77.4 ± 1.7 mg), C (88.0
± 2.4 mg), and D (134.0 ± 3.3 mg), p<0.001. Groups
A and C vs D also reduced morphine consumption
(p<0.01). Less pain on rest (p<0.001), and on
movement (p<0.05) in group B. Hemodynamics and
respiratory rate did not differ among groups.
Significantly less nausea in the group B vs D
(p<0.05). Drowsiness was less frequent in B and C
groups than D group, p<0.017. Less sedation in the
group B and C vs A and D, p<0.05

Breast surgery
Freedman,
2008,
Setting
mammaplasty
Jadad score
1
Reference
73

Sex:
All females
Age: A: 31±8; B: 31±8
Drugs administration:
Orally twice daily beginning 2 h before
surgery for 7 days.
Group A (n=40): PGL75 mg
Group B (n=40): PL
Follow up: once a day till 7 days

Anesthesia:
Local anaesthesia and iv sedation
with meperidine, thiopenthal, and
midazolam.
Intraoperative:
meperidine, dosage non reported.
Post-operative:
5-mg hydrocodone tablets as
needed.

Less VAS pain in group A (3.4 ± 1.2 vs 5.3 ± 1.3,
p<0.05). Less hydrocodone consumption in group A
34 ± 27 mg vs B,115 ± 32 mg, (p<0.05). Patients in
group A reported nausea on a total of 76 PODs vs 41
days in group B, p<0.05. Eighty percent of patients in
group A reported less than expected pain, vs 40% in
group B. In group A 25% of patients described pain
as sharp and burning vs 78% in group B. Likewise,
75% of patients in group A and 22% in group B
described their pain as dull and aching. All p<0.05.

Muscoloscheletal

Mathiesen,
2008,
Setting
Hip arthroplasty
Jadad score
5
Reference
74

Sex:
A: 18/20; B: 14/26; C: 22/20
Age: A: 66 (63–71); B: 67 (62–71); C:
68 (64–71)
Drugs administration:
Oral acetaminophen 1 g 1 h before
anaesthesia and:
Group A (n=38): PL + PL;
Group B (n=40): PGL 300 mg + PL;
Group C (n=42): PGL 300 mg + 8 mg
dexamethasone
Follow up: at 2, 4, and 24 h.

Anesthesia:
Spinal anaesthesia
Intraoperative:
No intraoperative analgesics.
Post-operative:
Oral acetaminophen 1 g every 8
h, initiated 4 h after operation,
PCA morphine 2.5 mg bolus, 10
min lockout time.

No significant differences between groups on:
morphine consumption for the first 2 and 4 h after
operation; total morphine consumption between
groups B and C; VAS pain scores at rest and on
movement; nausea; ondansetron consumption;
sedation at 24 h; dizziness. Less total 24 h morphine
consumption in groups B (24 ± 14 mg) and C (25 ±
19 mg) vs A (47 ± 28 mg), (P<0.003); less number of
vomits and number of patients vomiting in group A
vs B. Less number of vomits and patients vomiting in
group C vs B (P=0.03), but not different vs A; more
sedation in group B vs A (p<0.003) and C (p=0.02).

PGL – pregabalin; PL – placebo; PCA – patient controlled analgesia; POD – post-operative day; PONV – post-operative nausea and vomiting

PGL provided better post-operative analgesia and rescue
analgesics sparing than placebo in two [73, 75] of the three
RCTs [70, 73, 75] that evaluated the effects of PGL alone vs
placebo. The other one [73] did not find any differences
between PGL and placebo on VAS and PCA opioid
consumption. Mathiesen et al. studied the triple combination
of 300 mg of PGL with dexamethasone and acetaminophen
and did not find VAS reduction in confront of PGLacetaminophen and acetaminophen alone after hip
arthroplasty [74] and hysterectomy [76]. The post-surgery
morphine consumption was similar in groups after
hysterectomy [76] but higher in acetaminophen patients than
PGL-acetaminophen and PGL-dexamethasone-acetaminophen patients after total hip arthroplasty [74]. Jokela et al.
did not demonstrate VAS differences during all the 24 h
post-hysterectomy follow up period between peri-operative
administration of 300 mg or 600 mg of PGL and 10 mg of
diazepam as control group [71]. The overall oxycodone

consumption was lower in 600 mg PGL group vs 300 mg
PGL group at 12-24 h period and in PGL 300 mg group vs
diazepam at 24 h after surgery [71]. In adjunction to
ibuprofen and diazepam, 150 mg of PGL provides better
analgesia than PGL 75 mg-ibuprofen-diazepam and
ibuprofen-diazepam association, but the rescue analgesic
consumption was similar between groups [72]. No
differences regarding the time elapsed from the end of the
surgery and the first analgesic request has been observed
both above-mentioned RCTs [71, 72] .Reuben at al reported
as the peri-operative PGL-rofecoxib association reduced pain
and opioid consumption regarding PGL or rofecoxib alone,
after spinal fusion surgery [69]. Four studies reported no
PGL effects on preventing the PONV [70-72, 75]. Mathiesen
et al. [74] and Freedman et al. [73] findings suggest that
PGL administration increases the incidence of PONV,
meanwhile two other trials reported a reduction of PONV in
PGL patients [69, 76]. PGL caused significantly more other
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side effects than placebo in two trials [70, 71]. In other two
RCTs the adverse effects in patients who received PGL were
similar with those of the other groups [72, 75, 76].
Mathiesen et al. reported more sedation in PGL-acetaminophen group in confront of PGL-dexamethasone-acetaminophen combination and acetaminophen alone [74]. Meanwhile
Reuben et al. findings suggested that PGL receiving patients
reported higher incidence of sedation vs patients who
received the combination of PGL-rofecoxib or rofecoxib
alone [69]. Freedman et al. did not report data about side
effects [73].
Meta-analysis
An overall of 7 meta-analysis regarding gabapentin use
for apost-operative pain management [79-85] has been
included in this review and the most important data of these
studies are reported in the Table 5. All these works findings
are in accordance each other regarding the analgesic effects
of GBP on the post operative setting. Statistically significant
reduction of pain and rescue analgesic consumption has been
reported by all the meta-analysis with GBP administration vs
placebo during the perioperative period [79-85]. The most
Table 5.

8 RCTs,
Reference
83

Ho,
2006
16 RCTs
reference
80

Hurley,
2006
12 RCTs
Reference
81

DISCUSSION
Both past and recent evidences (included in this review)
with respect to the benefits of GBP/PGL administration for
post-operative pain management are generally in favour of
these drugs when confronted with placebo. Especially, due to
the large number of the RCTs currently available, the GBP
vs placebo efficacy on pain reduction and opioid sparing is
clear. However, the meta-analysis included in the Table 5

Gabapentin and Pregabalin for the Postoperative Pain Management. Meta-Analysis

Author, year,
trials included,
reference

Seib,
2006

studied adverse effects were nausea and/or vomiting,
sedation and dizziness. GBP effects on PONV reduction are
not conclusive. Both Hurley et al. [81] and Seib et al. [83]
did not find statistically significant difference with GBP
administration with respect to reduction of incidence of
PONV, in discordance with the other authors who described
a significant reduction of nausea and vomiting [79, 80, 82,
84, 85]. The GBP-related sedation is reported in 5 of the 7
meta-analysis [79-82, 84]. The other two authors did not find
any increase of the sedation incidence associated with GBP
administration [83, 85]. More dizziness has been described
by three authors in GBP patients [84, 79, 82] in discordance
with Hurley et al. [81] who did not find any difference.

Patients included,
outcome measures,
dosages

Main results

Conclusions

Outcome measures
Pain scores, analgesic
consumption, and side
effects.
Patients included
A total of 663 subjects, 333
of whom received GBP,
GBP dosages
from 300 to 1200 mg,
generally pre-operative
single dose.

Statistically significant lower pain scores at rest in the GBP groups
(WMD, 11.9; 95% CI: 8.4–15.5). This difference was most pronounced
at 12–18 hr postoperatively (WMD 15.9; 95% CI 7.1–24.7). Significant
reduction in pain scores on mobilization during the first 24 hr
postoperatively (WMD, 11.0; 95% CI: 6.7–15.3).
Lower opioid consumption (P < 0.05) in the GBP treatment arm (WMD
13.7; 95% CI 8.9–18.5).
The incidence of GBP-related side effects (dizziness, light headedness,
visual disturbance and headache) was similar in the GBP and control
groups. There were no significant differences with respect to the
incidence of opioid related adverse effects (nausea, vomiting, sedation,
constipation, urinary retention, pruritus, and respiratory depression)
between the GBP and control groups.

Preoperative GBP is
effective in reducing
postoperative opioid
consumption in the first
24 hr after surgery and
the pain scores a rest and
with mobilization. Doses
of 1200 mg are more
effective in reducing
analgesic consumption
than doses of 300 or 400
mg. GBP treatment did
not reduce the incidence
of opioid related side
effects.

Outcome measures
Pain scores, analgesic
consumption, and side
effects.
Patients included
Overall of 1151 patients,
614 of them received GBP.
GBP dosages
from 300 to 1200 mg,
generally pre-operative
single dose.

Preoperative GBP 1200 mg reduced significantly the pain scores at 6 h:
WMD, -16.55 (95%CI: -25.66, -7.44) and 24 h: WMD, -10.87 (95%CI: 20.90, -0.84). Total: WMD, -14.17 (95%CI: -21.1, -7.22) and also the
morphine consumption at 24 h: WMD, -27.9 mg (95%CI: -31.52, 24.29). The time to first analgesic was reduced by 7.42 minutes, (WMD,
7.42 min; 95%CI: 0.49, 14.34)
Preoperative GBP <1200 mg reduced significantly pain scores at 6 h:
WMD, -22.43 (95%CI: -27.66, -17.19) and 24 h: WMD, -13.18 (95%CI:
-19.68, -6.68), and also the morphine consumption at 24 h: (WMD, 15.98 mg (95%CI: -23.45, -8.50). Significant lower nausea: OR, 0.72
(95%CI: 0.51-1.01), vomiting: OR 0.58 (95%CI: 0.39-0.86) and
pruritus: OR 0.27 (95%CI: 0.10-0.74) and more sedation: OR 3.86
(95%CI: 2.5-5.94) in GBP groups.

The perioperative
administration of GBP is
effective in reducing pain
scores, opioid
requirements and opioidrelated adverse effects in
the first 24 h after
surgery. Sedation was
associated with its use
but no serious adverse
effects were observed.

Outcome measures
Pain scores, analgesic
consumption, and side
effects.
Patients included
Overall of 896 patients, 449
of them received GBP.
GBP dosages
from 300 to 1200 mg
generally given as a single
dose 1-2 h before surgery.

Oral GBP was associated with a statistically significant reduction in
post-operative pain at 0 to 4 hours (WMD -1.57, 95% CI: -2.14, -0.99)
and at 20 to 24 hours (WMD -0.74, 95% CI: -1.03, -0.45) compared with
the placebo. GBP was also associated with a statistically significant
reduction in post-operative analgesic use (WMD -17.84, 95% CI: 23.50, -12.18) and a significantly increased incidence of sedation OR
3.28; 95% CI: 1.21-8.87) compared with placebo. There was no
statistically significant difference between GBP and control in nausea
(WMD, 0.9; 95% CI, 0.43-1.89), vomiting (OR=0.71; 95% CI, 0.431.16), or dizziness/lightheadedness OR=1.27; 95% CI, 0.67-2.41).

Perioperative oral GBP
appears to be a useful
adjunct for the
postoperative analgesia
through a different
mechanism than other
available analgesic
agents. As a part of a
multimodal treatment
plan, GBP may provide
synergistic analgesic
effects with other agents.
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Author, year,
trials included,
reference

Tiippana,
2007
22 CRTs,
Reference
79

McQuay,
2008
18 RCTs,
Reference
82

Mathiesen
2007
23 RCTs
Reference
85

Patients included, outcome measures,
dosages

Outcome measures
Pain scores, analgesic consumption, and side
effects.
Patients included
A total of 1909 patients, 786 received GBP,
and 99 received PGL.
GBP dosages
from 300 to 1200 mg. In the PGL study the
dose was 50 or 300 mg. Thirteen of the
studies were single-dose trials and 9 with
multiple dosing of GBP or PGL.

Outcome measures
Pain scores, analgesic consumption, and side
effects. Trials with similar pain scores
between the groups within a predetermined
time interval were classified as category A
and those reporting different pain scores
between the groups within the same time
period as category B.
Patients included
A total of 1217 patients.
GBP dosages
from 300 to 1200 mg. All trials used a
placebo, except one using oxazepam. All
trials, except one, administered one or more
doses of GBP before operation, 5 of these
continued GBP after operation.

Outcome measures
Pain scores, analgesic consumption, side
effects
Patients included
Overall of 1529 patients
GBP dosages
from 300 mg/day to 1.200 mg/day

Main results
There was wide variation in pain at rest after different
types of surgery. The overall VAS pain difference
between GBP and control groups ranged from 5 mm
to 35 mm during the first 12 h post surgery and from 0
mm to 28 mm during 12h-24 h post-surgery.
The opioid-sparing effect during the first 24 h after a
single preoperative dose of GBP 300–1200 mg,
administered 1–2 h before surgery, ranged from 20%
to 62%, (WMD -2.0, 95% CI: -2.5, -1.4). The
combined effect of a single dose of GBP on opioid
consumption was equivalent to reduction of 30 ± 4 mg
of morphine consumed during the first 24 h after the
surgery. Heterogeneity among the studies was
significant (P<0.0001). The NNT to prevent nausea,
vomiting, or urinary retention were 25, 6, and 7,
respectively. The NNH for GBP to produce excessive
sedation or dizziness were 35 and 12, respectively.
There were no significant differences in any other
adverse effects.
In Category A trials, the pain scores in the placebo
groups at 4 h were all 30/100 mm VAS or equivalent.
This was achieved even though baseline pain scores
were greater than 30/100 mm with one exception. This
may reflect an effective analgesic delivery system,
which a valid analgesic consumption outcome
measure should have. Most Category B trials failed to
achieve a similar reduction in pain score at 4 h. In
some trials, it was not achieved even at later time
points, and this may reflect a failing of analgesic
delivery. This suggests that Category B trials were less
robust than category A. Of the seven category A trials,
four reported reduced analgesic consumption with
GBP compared with placebo at one or more time
points and three trials reported no difference between
GBP and placebo. The weighted mean analgesic
consumption for GBP compared with placebo (24 h
where available, or longest time) was 71% in Category
A trials. All 11 Category B trials reported a decrease
in analgesic consumption with GBP at one or more
time points. The weighted mean analgesic
consumption of GBP compared with placebo was 59%
for Category B trials. Combining all 18 trials, the
weighted mean consumption was 62%, a reduction in
analgesic consumption in the GBP group of 38%.
There were a statistically significant increase in the
incidence of sedation (RR, 2.2; 95%CI: 1.7–3.0) and
dizziness (RR, 1.6; 95%CI: 1.1–2.2) and a statistically
significant decrease in the incidence of vomiting (RR,
0.7; 95%CI: 0.5–0.9) but not nausea with GBP
compared with control group.
The reported 24-hour opioid consumption was
significantly reduced with gabapentin administration.
Quantitative analysis of five trials in abdominal
hysterectomy showed a significant reduction in
morphine consumption (WMD, – 13 mg; 95% CI: -19,
-8 mg), and in early pain scores, VAS at rest (WMD, –
11 mm; 95% CI: -12, -2 mm) and VAS during activity
(WMD, -8 mm; 95% CI: -13, -3 mm), favouring
gabapentin. In spinal surgery, (4 trials), analyses
demonstrated a significant reduction in morphine
consumption (WMD, -31 mg; 95% CI: -53, -10 mg)
and pain scores, VAS early (WMD -17 mm; 95 % CI:
- 31, -3 mm) and VAS late (WMD, -12 mm; 95% CI: 23, -1 mm) also favouring gabapentin treatment.
Nausea was improved with gabapentin in abdominal
hysterectomy (RR, 0.7; 95 % CI: 0.5, 0.9). Other sideeffects were unaffected.

Conclusions

GBP is effective in
reducing pain intensity,
opioid consumption and
opioid-related adverse
effects after surgery. It
has very few adverse
effects. Because of the
heterogeneous data of
these studies, no
conclusions about the
optimal dose and duration
of the treatment can be
drawn.

The analgesic
consumption outcome
measure, comparing
consumption in different
treatment groups after
test and control
interventions, is valid
only when the groups
have achieved similar
pain scores. It is not clear
about whether or not
perioperative GBP is a
useful part of
perioperative care. Where
the pain scores in the
treatment and control
groups did not come
down to similar levels,
should make the reader
sceptical.

perioperative use of
gabapentin has a
significant 24-hour
opioid sparing effect for
both abdominal
hysterectomy and spinal
surgery patients, whereas
the reduction in pain
score is more
inconsistent. Nausea may
be reduced in abdominal
hysterectomy. All the
other side effects were
not significantly different
between treatment
groups.
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Author, year,
trials included,
reference

Peng,
2007
18 RCTs
reference
84

Patients included, outcome
measures, dosages

Outcome measures
Pain scores, analgesic
consumption, and side effects.
Patients included
Overall of 1181 patients.
GBP dosages
from 300 mg/day to 1,800
mg/day

Main results
Reduce of analgesic consumption in the first 24 h: (ratio of means
0.65, 95% CI: 0.59, 0.72, p<0.001) and delayed time to first
analgesic by 7.9 minutes (WMD 7.9, 95% CI: 4.2, 11.6, p<0.001).
GBP significantly reduced post-operative pain at rest by 27% (95%
CI: 6.8 mm, 15.8 mm) at 2 h and by 39% (95% CI: 8.5 mm, 20.2
mm) at 4 h and maintain this reduction at 12 and 24 h. With the
exception of 24 h after surgery, GBP use was also associated with a
significant reduction in pain with movement, ranging from 18 to
28%. GBP was associated with more dizziness (RR 1.40, 95% CI:
1.06, 1.84, p<0.02) and less pruritus (RR 0.30, 95% CI: 0.13, 0.70,
p<0.005) and vomiting (RR 0.73, 95% CI: 0.56, 0.95, p<0.02).
Borderline increased risk of sedation with GBP (RR 1.65, 95% CI:
1.00, 2.74, p=0.05) and no significant impact on the occurrence of
respiratory depression or nausea.

Conclusions

GBP improves the
analgesic efficacy of
opioids at rest and with
movement, reduces
analgesic consumption
and reduces opioidrelated adverse events.
However, it is also
associated with an
increased risk of
dizziness and sedation.

GBP – gabapentin; PGL – pregabalin; RCTs – randomised clinical trials; WMD – weighted mean difference; NNT - numbers-needed-to-treat; NNH - numbers-needed-to-harm; RR relative risk; 95%CI - 95% confidence interval

[79-85] and the other systematic-narrative reviews [11, 28,
77, 78] demonstrated a large heterogeneity of the published
double blind randomized clinical trials currently available.
Due to this heterogeneity especially with respect to surgical
procedure, patient population, trial design and quality,
gabapentinoids dose and their combination with other
analgesics and duration of treatment, it would be very
cautious on expressing definitive conclusions on the specific
clinical utility of gabapentin and PGL for postoperative pain.
Furthermore, the critical point of view of McQuay et al. with
respect to the use of post-operative opioid consumption as a
major outcome for RCTs on post- surgery pain management,
arise an important interrogative-point regarding an important
methodological aspect of this kind of studies.
Nevertheless, a large number of published placebocontrolled,
double-blind,
randomized
trials
have
demonstrated the postoperative analgesic efficacy with GBP
and PGL, the RCTs that take in consideration gabapentinoids’ analgesic and opioid-sparing efficacy with respect to
other analgesic drugs are very heterogeneous [47, 51, 53, 55,
57, 62, 65, 66, 69, 70, 72, 74, 76]. Gabapentinoids are
perhaps superior to celecoxib [69] and meloxicam [66] and
border line with respect to lornoxicam [53]. Gilron et al. in a
study published in 2005 described as GBP and rofecoxib
provided better analgesia than either single agent and also
PCA-morphine consumption is more reduced with GBProfecoxib treatment [41]. Studying GBP-rofecoxib
association, Mikkelsen et al. found only opioid sparing
effects in confront of rofecoxib alone [51] in discordance
with Turan et al. results who did not report substantial
differences between GBP-rofecoxib combination and
rofecoxib or GBP alone with respect to VAS reduction and
opioids sparing [47]. Meanwhile, in confront with clonidine,
GBP is more efficacious as Mohammadi et al. [62] or similar
as Ghafari et al. findings [65]. GBP-acetaminophen was
more effective than GBP alone with respect to overall opioid
consumption and on VAS reduction till 4 h post-surgery,
however the groups were than similar for each other during
the remaining follow up period [55]. No more data that
tested this combination are available at the moment. The
gabapentinoids-dexamethasone association did not offer
further benefits on VAS reduction in confront of GBP [57],

acetaminophen [74, 76], or dexamethasone alone [57] and a
significant opioid sparing has been reached only in one of
these three studies [57]. No other RCTs that studied this kind
of combination are available in the literature at the best of
our knowledge.
The optimal dose of the gabapentinoids for the postoperative pain management is not clear. Said-Ahmed
reported that increasing the pre-emptive dose of gabapentin
(300 to 1200 mg), significantly decrease the severity of postmyomectomy pain and total opioid consumption during the
first 24 hours after surgery [60]. These findings are in
discordance with Pandey et al. results after lumbar
discectomy setting, published on 2005, that demonstrated
pain reduction with 600mg was better than with 300 mg but
no additional benefits were observed at doses of 900 or
1200mg [44]. However, further work is needed to better
define the optimal GBP dose for specific surgical
procedures.
The GBP Elimination half-life is 4.8-8.7 h [90, 91] and
the PGL elimination half-life is 5.5-6.7h [92, 93]. The likely
time during which the clinical effect of GBP/PGL should be
maximally present is 4–12 h after surgery. Beyond 24 h, no
residual effect of single dose GBP was expected. as
confirmed by several authors who administered only preemptive GBP/PGL did not find analgesic or opioid sparing
effects over than 24 h [47, 64, 65, 71]. However, Fassoulaki
et al. in two different studies [48, 59] found analgesic
benefits after peri-operative GBP administration 1 month
after surgery. A possible answer could be that treating acute
postoperative pain preoperatively may prevent or attenuate
persistent postsurgical pain [94] but further investigation are
needed to elucidate this aspect.
The mechanism of gabapentin in the prevention of
PONV is unknown but it could possibly be due to the
indirect effect of opioid sparing or a direct effect on
tachykinin activity [95]. Two RCTs published in 2004 are
discordant about GBP effects on PONV. Pandey et al.
reported more sedation and nausea [34], whereas Turan et al.
reported less nausea/vomiting and less urinary retention with
gabapentin [39]. The majority of the RCTs that considered a
direct gabapentinoids-placebo-confront (18 of 24) reported
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opioid-sparing effects with GBP or PGL administration vs
placebo. However, only two of these trials reported a
concurrent reduction in opioid-related nausea or vomiting in
GPB-alone group vs placebo group [57, 68]. Due to the wellknown antiemetic effect of dexamethasone [104] [96] when
it was administered in combination with GBP a significant
PONV reduction has been reported [57, 74]. Turan et al.
reported as the highest morphine sparing effect was achieved
in GBP-rofecoxib group registering also the lowest PONV
incidence in those patients after hysterectomy [47]. Two
studies reported higher incidence of PONV with GBP [51] or
PGL [71] administration. Generally our data on PONV
incidence are in accordance with those of Seib et al. [83] and
Hurley et al. [81] meta-analysis and in discordance with the
other authors who described a significant reduction of nausea
and vomiting [79, 80, 82, 84, 85]. Meanwhile, the
information reported from the other systematic-narrative
reviews regarding PONV are inconclusive [11, 28, 77, 78]
Furthermore, it would be considered that RCTs included in
the previous reviews and those included in the present one
are partially different.
CONCLUSION
In conclusion, gabapentin and pregabalin are effective in
reducing pain intensity and opioid consumption after surgery
in confront with placebo. The analgesic potentials of
gabapentinoids in comparison with other standard postoperative regimens are still not clear. There are not
exhaustive evidences about the optimal dose and duration of
the post-operative treatment with GBP/PGL. Since only a
little number of RCTs has followed the patients for a long
post-operative period, the efficacy of gabapentinoids in
preventing chronic post-operative pain needs to be elucidated
in future studies. Gabapentin and pregabalin seem not to
have any influence on the prevention of post-operative
nausea and vomiting.

Current Drug Targets, 2009, Vol. 10, No. 8
[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]
[21]
[22]
[23]

REFERENCES
[1]
[2]
[3]

[4]

[5]
[6]

[7]

[8]

Zapp JJ. Postpoliomyelitis pain treated with gabapentin. Am Fam
Physician. 1996 Jun;53(8):2442-5.
Rosner H, Rubin L, Kestenbaum A. Gabapentin adjunctive therapy
in neuropathic pain states. Clin J Pain. 1996 Mar;12(1):56-8.
Belliotti TR, Capiris T, Ekhato IV, Kinsora JJ, Field MJ, Heffner
TG, et al. Structure activity relationships of pregabalin and
analogues that target the a2-d protein. J Med Chem 2005;48:2294307.
Schwarz JB, Gibbons SE, Graham SR, Colbry NL, Guzzo PR, Le
VD, et al. Novel cyclopropyl b-amino acid analogues of pregabalin
and gabapentin that target the a2d protein. J Med Chem
2005;48:3026-35.
Taylor CP. The biology and pharmacology of a2-d proteins. CNS
Drug Rev 2004, 10:183-8.
Fink K, Meder W, Dooley DJ, Gothert M. Inhibition of neuronal
Ca2+ influx by gabapentin and subsequent reduction of
neurotransmitter release from rat neocortical slices. Brit J
Pharmacol 2000;130:900-6.
Oka M, Itoh Y, Wada M, Yamamoto A, Fujita T. Gabapentin
blocks L-type and P/Q-type Ca2+ channels involved in
depolarization-stimulated nitric oxide synthase activity in primary
cultures of neurons from mouse cerebral cortex. Pharmaceut Res
2003;20:897-9.
Bayer K, Ahmadi S, Zeilhofer HU. Gabapentin may inhibit
synaptic transmission in the mouse spinal cord dorsal horn through
a
preferential
block
of
P/Q-type
Ca2+
channels.
Neuropharmacology 2004; 46:743-9.

[24]

[25]

[26]

[27]

[28]
[29]

[30]

[31]

731

Schumacher TB, Beck H, Steinhauser C, Schramm J, Elger CE.
Effects of phenytoin, carbamazepine, and gabapentin on calcium
channels in hippocampal granule cells from patients with temporal
lobe epilepsy. Epilepsia 1998;39:355-63.
Brown JT, Randall A. Gabapentin fails to alter P/Q-type Ca2+
channel-mediated synaptic transmission in the hippocampus in
vitro. Synapse 2005;55:262-9.
Gilron I. Gabapentin and pregabalin for chronic neuropathic and
early postsurgical pain: current evidence and future directions. Curr
Opin Anaesthesiol. 2007 Oct;20(5):456-72.
Dooley DJ, Taylor CP, Donevan S, Feltner D. Ca2 channel
alpha2delta ligands: novel modulators of neurotransmission.
Trends Pharmacol Sci 2007;28:75–82.
Hayashida K, DeGoes S, Curry R, Eisenach JC. Gabapentin
activates spinal noradrenergic activity in rats and humans and
reduces hypersensitivity after surgery. Anesthesiology 2007;
106:557–62.
Yoon MH, Choi JI, Jeong SW. Spinal gabapentin and
antinociception: mechanisms of action. J Korean Med Sci.
2003;18:255–61.
Cheng JK, Chen CC, Yang JR, Chiou LC. The antiallodynic action
target of intrathecal gabapentin: Ca2+ channels, KATP channels or
N-methyl-d-aspartic acid receptors? Anesth Analg. 2006;102:182–
7.
Rogawski MA, Bazil CW. New molecular targets for antiepileptic
drugs: alpha(2)delta, SV2A, and K(v)7/KCNQ/M potassium
channels. Curr Neurol Neurosci Rep. 2008 Jul;8(4):345-52.
Taylor CP. Gabapentin: mechanisms of action. In Antiepileptic
drugs. Edited by Levy RH, Mattson RH, Meldrum BS. Raven
Press; 1995:829-41.
Lanneau C, Green A, Hirst WD, Wise A, Brown JT, Donnier E, et
al. Gabapentin is not a GABAB receptor agonist.
Neuropharmacology 2001;41:965-75.
Jensen AA, Mosbacher J, Elg S, Lingenhoehl K, Lohmann T,
Johansen TN, et al. The anticonvulsant gabapentin (Neurontin)
does not act through g-aminobutyric acid-B receptors. Mol
Pharmacol 2002;61:1377-84.
Sills GJ. The mechanisms of action of gabapentin and pregabalin.
Curr Opin Pharmacol 2006;6:108–13
Gajraj NM. Pregabalin: its pharmacology and use in pain
management. Anesth Analg 2007; 105:1805-15
Rose MA, Kam PC. Gabapentin: pharmacology and its use in pain
management. Anaesthesia. 2002 May;57(5):451-62.
Zylicz Z, Krajnik M. The effect of gabapentin and pregabalin on
symptoms other than pain and seizures. A review of the evidence.
Adv. Pall. Med. 2008;7:179–84
Bone M, Critchley P, Buggy DJ. Gabapentin in postamputation
phantom limb pain: a randomized, double-blind, placebocontrolled, cross-over study. Reg Anesth Pain Med. 2002 SepOct;27(5):481-6.
Smith DG, Ehde DM, Hanley MA, Campbell KM, Jensen MP,
Hoffman AJ et al. Efficacy of gabapentin in treating chronic
phantom limb and residual limb pain. J Rehabil Res Dev. 2005
Sep-Oct;42(5):645-54.
Nikolajsen L, Finnerup NB, Kramp S, Vimtrup AS, Keller J,
Jensen TS. A randomized study of the effects of gabapentin on
postamputation pain. Anesthesiology. 2006 Nov;105(5):1008-15.
Memi D, Turan A, Karamanliolu B, Seker S, Türe M.
Gabapentin reduces cardiovascular responses to laryngoscopy and
tracheal intubation. Eur J Anaesthesiol. 2006 Aug;23(8):686-90.
Kong VK, Irwin MG. Gabapentin: a multimodal perioperative
drug? Br J Anaesth. 2007 Dec;99(6):775-86.
Myrick H, Anton R, Voronin K, Wang W, Henderson S. A doubleblind evaluation of gabapentin on alcohol effects and drinking in a
clinical laboratory paradigm. Alcohol Clin Exp Res. 2007
Feb;31(2):221-7.
Hill CM, Balkenohl M, Thomas DW, Walker R, Mathé H, Murray
G. Pregabalin in patients with postoperative dental pain. Eur J Pain.
2001;5(2):119-24
Dirks J, Fredensborg BB, Christensen D, Fomsgaard JS, Flyger H,
Dahl JB. A randomized study of the effects of single-dose
gabapentin versus placebo on postoperative pain and morphine
consumption after mastectomy. Anesthesiology 2002;97:560–4.

732
[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

Current Drug Targets, 2009, Vol. 10, No. 8
Fassoulaki A, Patris K, Sarantopoulos C, Hogan Q. The analgesic
effect of gabapentin and mexiletine after breast surgery for cancer.
Anesth Analg 2002;95:985–91.
Dierking G, Duedahl TH, Rasmussen ML, Fomsgaard JS,
Møiniche S, Rømsing J, et al. Effects of gabapentin on
postoperative morphine consumption and pain after abdominal
hysterectomy: a randomized, double-blind trial. Acta Anaesthesiol
Scand 2004;48:322–7.
Pandey CK, Priye S, Singh S, Singh U, Singh RB, Singh PK.
Preemptive use of gabapentin significantly decreases postoperative
pain and rescue analgesic requirements in laparoscopic
cholecystectomy. Can J Anaesth 2004;51:358–63.
Pandey CK, Sahay S, Gupta D, Ambesh SP, Singh RB, Raza M, et
al. Preemptive gabapentin decreases postoperative pain after
lumbar discoidectomy. Can J Anaesth 2004;51:986 –9.
Rorarius MG, Mennander S, Suominen P, Rintala S, Puura A,
Pirhonen R, et al. Gabapentin for the prevention of postoperative
pain after vaginal hysterectomy. Pain 2004;110:175– 81.
Turan A, Karamanliolu B, Memi D, Usar P, Pamukçu Z, Türe M.
The analgesic effects of gabapentin after total abdominal
hysterectomy. Anesth Analg 2004;98:1370 –3.
Turan A, Memi D, Karamanliolu B, Yaiz R, Pamukçu Z, Yavuz
E. The analgesic effects of gabapentin in monitored anesthesia care
for ear-nose-throat surgery. Anesth Analg 2004;99:375– 8.
Turan A, Karamanliolu B, Memi D, Hamamcioglu MK,
Tükenmez B, Pamukçu Z, et al. Analgesic effects of gabapentin
after spinal surgery. Anesthesiology 2004;100:935– 8.
Fassoulaki A, Triga A, Melemeni A, Sarantopoulos C. Multimodal
analgesia with gabapentin and local anesthetics prevents acute and
chronic pain after breast surgery for cancer. Anesth Analg
2005;101:1427–32.
Gilron I, Orr E, Tu D, O'Neill JP, Zamora JE, Bell AC. A placebocontrolled randomized clinical trial of perioperative administration
of gabapentin, rofecoxib and their combination for spontaneous and
movement-evoked pain after abdominal hysterectomy. Pain
2005;113:191–200.
Radhakrishnan M, Bithal PK, Chaturvedi A. Effect of preemptive
gabapentin on postoperative pain relief and morphine consumption
following lumbar laminectomy and discectomy: a randomized,
double-blinded, placebo-controlled study. J Neurosurg Anesthesiol
2005;17:125– 8.
Tuncer S, Bariskaner H, Reisli R, Sarkilar G, Cicekci F, Otelcioglu
S. Effect of gabapentin on postoperative pain: a randomized,
placebo-controlled clinical study. Pain Clin 2005;17:95–9.
Pandey CK, Navkar DV, Giri PJ, Raza M, Behari S, Singh RB, et
al. Evaluation of the optimal preemptive dose of gabapentin for
postoperative pain relief after lumbar diskectomy: a randomized,
double-blind placebo-controlled study. J Neurosurg Anesthesiol
2005;17:65– 8.
Pandey CK, Singhal V, Kumar M, Lakra A, Ranjan R, Pal R,, et al.
Gabapentin provides effective postoperative analgesia whether
administered pre-emptively or post-incision. Can J Anaesth
2005;52:827–31.
Ménigaux C, Adam F, Guignard B, Sessler DI, Chauvin M.
Preoperative gabapentin decreases anxiety and improves early
functional recovery from knee surgery. Anesth Analg
2005;100:1394 –9.
Turan A, White PF, Karamanlioglu B, Memis D, Tasdogan M,
Pamukçu Z. Gabapentin: an alternative to the cyclooxygenase-2
inhibitors for perioperative pain management. Anesth Analg
2006;Jan;102(1):175-81
Fassoulaki A, Stamatakis E, Petropoulos G, Siafaka I, Hassiakos D,
Sarantopoulos C. Gabapentin attenuates late but not acute pain after
abdominal hysterectomy. Eur J Anaesthesiol. 2006 Feb;23(2):13641.
Turan A, Kaya G, Karamanlioglu B, Pamukçu Z, Apfel CC. Effect
of oral gabapentin on postoperative epidural analgesia. Br J
Anaesth. 2006 Feb;96(2):242-6
Al-Mujadi H, A-Refai AR, Katzarov MG, Dehrab NA, Batra YK,
Al-Qattan AR. Preemptive gabapentin reduces postoperative pain
and opioid demand following thyroid surgery. Can J Anaesth. 2006
Mar;53(3):268-73
Mikkelsen S, Hilsted KL, Andersen PJ, Hjortsø NC, Enggaard TP,
Jørgensen DG, et al. The effect of gabapentin on post-operative

Dauri et al

[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

pain following tonsillectomy in adults. Acta Anaesthesiol Scand
2006 Aug;50(7):809-15.
Adam F, Ménigaux C, Sessler DI, Chauvin M. A single
preoperative dose of gabapentin (800 milligrams) does not augment
postoperative analgesia in patients given interscalene brachial
plexus blocks for arthroscopic shoulder surgery. Anesth Analg.
2006 Nov;103(5):1278-82
Bartholdy J, Hilsted KL, Hjortsoe NC, Engbaek J, Dahl JB. Effect
of gabapentin on morphine demand and pain after laparoscopic
sterilization using Filshie clips. A double blind randomized clinical
trial. BMC Anesthesiol. 2006 Nov 3;6:12.
Turan A, White PF, Karamanlioglu B, Pamukçu Z. Premedication
with gabapentin: the effect on tourniquet pain and quality of
intravenous regional anesthesia. Anesth Analg. 2007
Jan;104(1):97-101.
Durmus M, Kadir But A, Saricicek V, Ilksen Toprak H, Ozcan
Ersoy M. The post-operative analgesic effects of a combination of
gabapentin and paracetamol in patients undergoing abdominal
hysterectomy: a randomized clinical trial. Acta Anaesthesiol Scand.
2007 Mar;51(3):299-304.
Montazeri K, Kashefi P, Honarmand A. Pre-emptive gabapentin
significantly reduces postoperative pain and morphine demand
following lower extremity orthopaedic surgery. Singapore Med J.
2007 Aug;48(8):748-51.
Koç S, Memis D, Sut N. The preoperative use of gabapentin,
dexamethasone, and their combination in varicocele surgery: a
randomized controlled trial. Anesth Analg. 2007 Oct;105(4):113742.
Prabhakar H, Arora R, Bithal PK, Rath GP, Dash HH. The
analgesic effects of preemptive gabapentin in patients undergoing
surgery for brachial plexus injury--a preliminary study. J
Neurosurg Anesthesiol. 2007 Oct;19(4):235-8.
Fassoulaki A, Melemeni A, Stamatakis E, Petropoulos G,
Sarantopoulos C. A combination of gabapentin and local
anaesthetics attenuates acute and late pain after abdominal
hysterectomy. Eur J Anaesthesiol. 2007 Jun;24(6):521-8.
Said-Ahmed HA-F. Dose ranging study of gabapentin for
postoperative pain after myomectomy. Acta Anaesth Italica
2007;58(1):23-34.
Huot MP, Chouinard P, Girard F, Ruel M, Lafontaine ER, Ferraro
P. gabapentin does not reduce post-thoracotomy shoulder pain: a
randomized, double-blind placebo-controlled study. Can J Anaesth.
2008 Jun;55(6):337-43.
Mohammadi SS, Seyedi M. Comparing oral gabapentin versus
clonidine as premedication on early postoperative pain, nausea and
vomiting after general anesthesia. Int J pharmacol 2008. Jul
15;11(14):1878-80.
Brogly N, Wattier JM, Andrieu G, Peres D, Robin E, Kipnis E, et
al. gabapentin attenuates late but not early postoperative pain after
thyroidectomy with superficial cervical plexus block. Anesth
Analg. 2008 Nov;107(5):1720-5.
Jeon EJ, Park YS, Park SS, Lee SK, Kim DH. The effectiveness of
gabapentin on post-tonsillectomy pain control. Eur Arch
Otorhinolaryngol. 2008 Dec 20. [Epub ahead of print]
Ghafari MH, Akrami M, Nouraishahi B, Sadegh A. Preoperative
gabapentin or clonidine decreases post-operative pain after
abdominal hysterectomy. Res J Biol Sci. 2009;4(4)458-463.
Gilron I, Orr E, Tu D, Mercer CD, Bond D. A randomized, doubleblind, controlled trial of perioperative administration of gabapentin,
meloxicam and their combination for spontaneous and movementevoked pain after ambulatory laparoscopic cholecystectomy.
Anesth Analg. 2009 Feb;108(2):623-30.
Mohammadi SS, Seyedi M. Effects of gabapentin on early
postoperative pain, nausea and vomiting in laparoscopic surgery for
assisted reproductive technologies. Pak J Biol Sci. 2008 Jul
15;11(14):1878-80.
Pandey CK, Priye S, Ambesh SP, Singh S, Singh U, Singh PK.
Prophylactic gabapentin for prevention of postoperative nausea and
vomiting in patients undergoing laparoscopic cholecystectomy: a
randomized, double-blind, placebo-controlled study. J Postgrad
Med. 2006 Apr-Jun;52(2):97-100.
Reuben SS, Buvanendran A, Kroin JS, Raghunathan K. The
analgesic efficacy of celecoxib, pregabalin, and their combination
for spinal fusion surgery. Anesth Analg. 2006 Nov;103(5):1271-7.

Gabapentin-pregabalin for Post-operative Pain
[70]

[71]

[72]

[73]

[74]

[75]

[76]

[77]

[78]

[79]

[80]

[81]

[82]

[83]
[84]

[85]

Current Drug Targets, 2009, Vol. 10, No. 8

Paech MJ, Goy R, Chua S, Scott K, Christmas T, Doherty DA. A
randomized, placebo-controlled trial of preoperative oral
pregabalin for postoperative pain relief after minor gynecological
surgery. Anesth Analg. 2007 Nov;105(5):1449-53.
Jokela R, Ahonen J, Tallgren M, Haanpää M, Korttila K. A
randomized controlled trial of perioperative administration of
pregabalin for pain after laparoscopic hysterectomy. Pain. 2008
Jan;134(1-2):106-12.
Jokela R, Ahonen J, Tallgren M, Haanpää M, Korttila K.
Premedication with pregabalin 75 or 150 mg with ibuprofen to
control pain after day-case gynaecological laparoscopic surgery. Br
J Anaesth. 2008 Jun;100(6):834-40.
Freedman BM, O'Hara E. Pregabalin has opioid-sparing effects
following augmentation mammaplasty. Aesthet Surg J. 2008 JulAug;28(4):421-4.
Mathiesen O, Jacobsen LS, Holm HE, Randall S, AdamiecMalmstroem L, Graungaard BK, et al. Pregabalin and
dexamethasone for postoperative pain control: a randomised
controlled study in hip arthroplasty. Br J Anaesth. 2008
Oct;101(4):535-41.
Agarwal A, Gautam S, Gupta D, Agarwal S, Singh PK, Singh U.
Evaluation of a single preoperative dose of pregabalin for
attenuation
of
postoperative
pain
after
laparoscopic
cholecystectomy. Br J Anaesth. 2008 Nov;101(5):700-4.
Mathiesen O, Rasmussen ML, Dierking G, Lech K, Hilsted KL,
Fomsgaard JS, et al. Pregabalin and dexamethasone in combination
with paracetamol for postoperative pain control after abdominal
hysterectomy. A randomized clinical trial. Acta Anaesthesiol Scand
2009 Feb;53(2):227-35.
Gilron I. Review article: the role of anticonvulsant drugs in
postoperative pain management: a bench-to-bedside perspective.
Can J Anaesth. 2006;Jun;53(6):562-71.
Dahl JB, Mathiesen O, Moiniche S. “Protective premedication”: an
option with gabapentin and related drugs? A review of gabapentin
and pregabalin in the treatment of post-operative pain. Acta
Anaesthesiol Scand 2004;48:1130–6.
Tiippana EM, Hamunen K, Kontinen VK, Kalso E. Do surgical
patients benefit from perioperative gabapentin/pregabalin? A
systematic review of efficacy and safety. Anesth Analg. 2007
Jun;104(6):1545-56.
Ho KY, Gan TJ, Habib AS. Gabapentin and postoperative pain--a
systematic review of randomized controlled trials. Pain 2006 Dec
15;126(1-3):91-101.
Hurley RW, Cohen SP, Williams KA, Rowlingson AJ, Wu CL.
The analgesic effects of perioperative gabapentin on postoperative
pain: a meta-analysis. Reg Anesth Pain Med. 2006 MayJun;31(3):237-47.
McQuay HJ, Poon KH, Derry S, Moore RA. Acute pain:
combination treatments and how we measure their efficacy. Br J
Anaesth. 2008 Jul;101(1):69-76.
Seib RK, Paul JE. Preoperative gabapentin for postoperative
analgesia: a meta-analysis. Can J Anaesth. 2006 May;53(5):461-9.
Peng PW, Wijeysundera DN, Li CC. Use of gabapentin for
perioperative pain control -- a meta-analysis. Pain Res Manag.
2007 Summer;12(2):85-92.
Mathiesen O, Møiniche S, Dahl JB. Gabapentin and postoperative
pain: a qualitative and quantitative systematic review, with focus
on procedure. BMC Anesthesiol. 2007 Jul 7;7:6.

Received: May 04, 2009

[86]

[87]

[88]

[89]

[90]
[91]

[92]

[93]

[94]

[95]

[96]

[97]

[98]

[99]

[100]

[101]
[102]

Revised: May 14, 2009

733

Jadad AR, Moore A, Carrol D, Jenkinson C, Reynold DJ,
Gavaghan DJ, et al. Assessing the quality of reports of randomized
clinical trials: Is blinding necessary? Control Clin Trials.
1996;17:1-12.
Van Elstraete AC, Tirault M, Lebrun T, Sandefo I, Bernard JC,
Polin B, et al. The median effective dose of preemptive gabapentin
on postoperative morphine consumption after posterior lumbar
spinal fusion. Anesth Analg. 2008 Jan;106(1):305-8.
Nissman SA, Tractenberg RE, Babbar-Goel A, Pasternak JF. Oral
gabapentin for the treatment of postoperative pain after
photorefractive keratectomy. Am J Ophthalmol. 2008
Apr;145(4):623-9.
Parsa AA, Sprouse-Blum AS, Jackowe DJ, Lee M, Oyama J, Parsa
FD. Combined preoperative use of celecoxib and gabapentin in the
management of postoperative pain. Aesthetic Plast Surg. 2009
Jan;33(1):98-103.
Richens A. Clinical pharmacokinetic of gabapentin. London: Royal
society of medicine 1993;41-6
Blum RA, Comstock TJ, Sica DA, Schultz RW, Keller E, Reetze P,
et al. Pharmacokinetics of gabapentin in subjects with various
degrees
of
renal
function.
Clin
Pharmacol
Ther.
1994;Aug;56(2):154-9
Bockbrader HN, Hunt T, Strand JC, Posvar EL, Sedman A.
Pregabalin pharmacokinetics and safety in healthy volunteers:
results from two phase 1 studies. Neurology. 2000; 54(Suppl.
3):A421.
Busch JA, Strand JC, Posvar EL, Bockbrader HN, Radulovic LL.
Pregabalin (CI-1008) single-dose pharmacokinetics and
safety/tolerance in healthy subjects after oral administration of
pregabalin solution or capsule dose. Epilepsia 1998;39(Suppl. 6):
58.
Brennan TJ, Kehlet H. Preventive analgesia to reduce wound
hyperalgesia and persistent postsurgical pain: not an easy path.
Anesthesiology 2005; 103: 681–3.
Maneuf YP, Hughes J, McKnight AT. Gabapentin inhibits the
substance P-facilitated K evoked release of [3H]glutamate from
rat caudal trigeminal nucleus slices. Pain 2001; 93: 191–6
Henzi I, Walder B, Tramer MR. Dexamethasone for the prevention
of postoperative nausea and vomiting: a quantitative systematic
review. Anesth Analg 2000;90:186–94.
Dooley DJ, Mieske CA, Borosky SA. Inhibition of K(+)-evoked
glutamate release from rat neocortical and hippocampal slices by
gabapentin. Neurosci Lett. 2000 Feb 18;280(2):107-10.
Stewart BH, Kugler AR, Thompson PR, Bockbrader HN. A
saturable transport mechanism in the intestinal absorption of
gabapentin is the underlying cause of the lack of proportionality
between increasing dose and drug levels in plasma. Pharm Res
1993;Feb;10(2):276-81.
Hooper WD, Kavanagh MC, Herkes GK, Eadie MJ. Lack of a
pharmacokinetic interaction between phenobarbitone and
gabapentin. Br J Clin Pharmacol. 1991;Feb;31(2):171-4
Vollmer KO, von Hodenberg A, Kölle EU. Pharmacokinetics and
metabolism of gabapentin in rat, dog and man.
Arzneimittelforschung. 1986;May;36(5):830-9
Lyrica (pregabalin) package insert. NewYork: Pfizer; 2005 Jul.
Bosch JA. Effect of Maloox Tc of single dose pharmacokinetics of
gabapentin capsules in healthy subjects. Pharm Res
1992;9(suppl.)S:315.
Accepted: May 18, 2009

