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Abstract

Pregabalin is a gamma-amino-butyric acid analog shown to be effective in several models of neuropathic pain, incisional injury,
and inflammatory injury. In this review, the role of pregabalin in acute postoperative pain and in chronic pain syndromes has
been discussed. Multimodal perioperative analgesia with the use of gabapentinoids has become common. Based on available
evidence from randomized controlled trials and meta-analysis, the perioperative administration of pregabalin reduces opioid
consumption and opioid-related adverse effects in the first 24 h following surgery. Postoperative pain intensity is however not
consistently reduced by pregabalin. Adverse effects like visual disturbance, sedation, dizziness, and headache are associated
with higher doses. The advantage of the perioperative use of pregabalin is so far limited to laparoscopic, gynecological, and
daycare surgeries which are not very painful. The role of the perioperative administration of pregabalin in preventing chronic
pain following surgery, its efficacy in more painful surgeries and surgeries done under regional anesthesia, and the optimal
dosage and duration of perioperative pregabalin need to be studied. The efficacy of pregabalin in chronic pain conditions like
painful diabetic neuropathy, postherpetic neuralgia, central neuropathic pain, and fibromyalgia has been demonstrated.
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Introduction

Pregabalin is a lipophilic gamma-amino-butyric acid (GABA)
analog with anticonvulsant, anxiolytic and sleep-modulating
properties. As a successor of gabapentin, pregabalin was
shown to be effective in several models of neuropathic pain,!'!
incisional injury,™ and inflammatory injury.”® Gabapentin
has been found to reduce pain intensity, opioid consumption,
and opioid-related adverse effects after surgery.”8! However,
compared to gabapentin, pregabalin is more rapidly absorbed
(1 hvs. 34 h) and has higher bioavailability (90% vs. 33—
66%).""1 The absorption of gabapentin is saturable, whereas
the absorption of pregabalin increases with the increasing dose
resulting in linear kinetics. Pregabalin requires less frequent
daily dosing and has been shown to provide equivalent efficacy
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to gabapentin at much lower doses, thereby promising less
dose-related adverse effects.!'>'! Pregabalin is a 3—10 times
more potent antiepileptic and 2—4 times more potent analgesic
than gabapentin.['>'¢!

Mechanism of action

"The mechanism of action of pregabalin is similar to gabapentin.
It binds to the ot,-3 subunit of presynaptic, voltage-dependent
calcium channels that are widely distributed throughout the
central and peripheral nervous system.!'72”! Pregabalin binds
to the 0,-0 subunit six times more potently than gabapentin'?'!
and thereby reduces the release of several neurotransmitters
like glutamate, norepinephrine, serotonin, dopamine, and
substance P.?2?7) As with gabapentin, pregabalin is inactive

at GABA N and GABAB receptors, is not metabolically
converted into GABA, and does not alter the GABA uptake

or degradation.?83%

Pharmacology

Pregabalin is available as 50, 75, 100, 150, 200, 225, and
300 mg tablets. Average daily dosing ranges from 50 to 600
mg/day. The elimination half-life is 5.5-6.7 h independent
of dose and repeated administration. It does not undergo
hepatic metabolism and is not bound to plasma proteins.
Nearly 98% of the absorbed dose is excreted unchanged
in urine. Pregabalin elimination is nearly proportional to
creatinine clearance (CLC) and 50% reduction in the daily
dose is recommended for patients with CL,_ < 60 ml/min.""
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Side effects

Pregabalin is generally well tolerated®?! and associated with
transient mild to moderate adverse effects which are dose
dependent. Dizziness and somnolence are most frequently
reported (22—29%). Other less common adverse effects are
dry mouth, peripheral edema, blurred vision, weight gain,
and inability to concentrate.

Pregabalin in acute postoperative pain

The multimodal analgesic technique i1s commonly used
for acute postperative pain and it is based on judicious
use of opioids, nonsteroidal anti-inflammatory drugs
(NSAIDs), paracetamol, small dose ketamine, and regional
blocks with local anesthetics. Opioid use is associated with
nausea, vomiting, pruritus, urinary retention, and rarely
respiratory depression.?? Regional analgesia techniques
require additional intervention and have the potential risk of
complications. NSAIDs can lead to gastrointestinal bleeding,
renal toxicity, thromboembolic complications while ketamine
is psychotogenic. The quest for an ideal drug is ongoing
and a drug which has opioid-sparing analgesic effect, an
anxiolytic property without the adverse effects of traditional
analgesics mentioned, can be an attractive adjuvant for acute
perioperative analgesia.[®

The sensitization of dorsal horn neurons has been demonstrated

B435 and possibly plays a role in the

in acute pain models
development of chronic pain after surgery.?**” By reducing
the hyperexcitability of dorsal horn neurons induced by tissue
damage, pregabalin may have a role in postoperative pain
management.?84! The anxiolytic effect of pregabalin and

its ability to prevent opioid tolerance may be beneficial.™*'#?

A total of 14 randomized controlled trials (RCTs), which
included the use of pregabalin in the setting of a heterogenous
group of surgeries performed under general anesthesia, spinal
anesthesia, or daycare surgery were evaluated. The doses
of pregabalin used ranged from 50 to 600 mg/day. Salient
features of studies involving pregabalin in acute pain are
tabulated as Table 1. Studies reviewed have been grouped as
those using pregabalin =300 mg/day and those using <300
mg/day, for ease of discussion.

Studies using pregabalin =300 mg/day

In a double-blind RCT, pregabalin 50 and 300 mg were
compared with placebo and 400 mg of ibuprofen. Study
drugs were administered postoperatively to patients after the
removal of impacted mandibular molar teeth. Statistically
significant differences were observed in pain relief, pain
intensity difference, and pain relief intensity difference between
the 300-mg pregabalin group and placebo. In the 300-mg
pregabalin group, the duration of analgesia was longer than

the ibuprofen group and the patients had the highest score on
the patient global impression of study medication. However,
adverse effects, most commonly dizziness, somnolence, and
vomiting, were reported in 48% patients in the pregabalin
300-mg group.®!

In a RCT, 80 patients undergoing elective spinal fusion
surgery received placebo, celecoxib 400 mg, pregabalin 150
mg, or a combination of celecoxib 400 mg and pregabalin
150 mg orally 1 h before the induction of general anesthesia.
Postoperatively, patients received patient-controlled analgesia
(PCA) using morphine. Twelve hours after initial study drug
administration, patients were given placebo, celecoxib 200 mg,
pregabalin 150 mg, or a combination of celecoxib 200 mg and
pregabalin 150 mg orally. The combination of pregabalin and
celecoxib significantly reduced pain and opioid use compared
with the use of either analgesic alone.**

In another RCT, control of pain after the perioperative
administration of pregabalin 300 or 600 mg was compared
with diazepam 10 mgin 91 women scheduled for laparoscopic
hysterectomy. The patients were randomized to receive either
diazepam 10mg (D10), or pregabalin 150mg (P300) or
300mg (P300) or 300 mg (P600) as premedication, and the
dose was repeated after 12 h, except for the D10 group, in
which the patients received placebo. Analgesia was provided
by oxycodone using patient-controlled analgesia till the first
postoperative morning. T he doses of oxycodone during 0—12
h after surgery were similar in the three groups, whereas the
dose of oxycodone during 12—24 h after surgery was smaller
in the P600 group than in the P300 group (0.09 vs. 0.16
mg/kg; P=0.025). The total dose of oxycodone (0—24 h after
surgery) was smaller in the P600 group than in the D10 group
(0.34 vs. 0.45 mg/kg; P=0.046). However, the incidence of
dizziness (70% vs. 35%; P=0.012), blurred vision (63% vs.
14%; P=0.002), and headache (31% vs. 7%; P=0.041)
was higher in the P600 group than in the D10 group.*”

Another double-blind RCT compared the effect of
premedication with pregabalin 300 mg or lorazepam 0.5 mg
on postoperative morphine consumption in 80 women, aged
18—65 years, and undergoing elective abdominal hysterectomy
with/without salphingo-oophorectomy. Intraoperatively,
patients received intravenous (IV) morphine 100-200 wg/
kg and postoperative analgesia was provided with an IV
morphine-based PCA regimen: bolus | mg, lockout interval
5 min, 4-h limit 40 mg. Compared to the lorazepam group,
patients in the pregabalin group had lower pain scores on the
verbal numerical rating scale (P<0.01) and lower morphine
consumption (7.11%£5.57 mgvs. 21.18+7.12 mg, P<0.01)
in the first 24 h. The incidence of somnolence, dizziness,
nausea, and vomiting were equal among both the groups but
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Table 1: Studies involving pregabalin in acute pain

Author/year

Surgery/patient

Group/study medication

Results

Hill, 200153

Reuben, 200644

Joleka, 200845

Ittichaikulthol, 2009149

Mathiesen, 2009148

Agarwal, A 200853

Chang, 2009

Saraswat, 200859

Mathiesen 200852

Buvanendran 201051

Kim 201017

Paech 200754

Freedman 200855

Peng 201056

Third molar extraction

Spinal fusion

Laparoscopic hysterectomy

Abdominal hysterectomy

Abdominal hysterectomy

Lap cholecystectomy

Post-lap cholecystectomy
shoulder pain (PLSP)

Infraumbilical surgery
under spinal anesthesia
Total hip arthroplasty in
spinal anesthesia

Total knee arthroplasty
under spinal anesthesia

Robot-assisted endoscopic
thyroidectomy

Daycare minor
gynecological surgery

Daycare augmentation
mammoplasty
Daycare lap
cholecystectomy

4 groups — P 50 mg, P 300 mg, ibuprofen
400 mg, placebo single dose after surgery
4 groups — celecoxib 400 and 200 mg, P
150 and 150 mg, both celecoxib and P and
placebo (1 h before surgery and after 12 h)
3 groups — P 150 mg BD, P 300 mg BD,
diazepam 10 mg OD

2 groups — P 300 mg vs. lorazepam 0.5 mg
1 h before surgery

Significant pain relief in P 300 vs. placebo

Significant reduction in pain and opioid
use in the combined group

P300 vs. D10 — | postop. (0-24 h)
oxycodone requirement, T dizziness and
blurred vision in the P300 group

1 24-h VNRS pain score and | 24-h
morphine consumption

3 groups: Gr. A-PCM 1 g BD, Gr. B- PCM 1No difference in the pain score and
¢ + P 300 mg, Gr. C—PCM 1 g + P 300 mg analgesic consumption; | nausea in Gr.

+ dexamethasone 8 mg
P 150 mg vs. placebo 1 h before surgery

P 300 mg BD vs. placebo

Gabapentin 1200 mg vs. P 300 mg

3 groups: Gr. A-PCM 1g BD, Gr. B —
PCM1g+ P300mg, Gr. C-PCM1g + P
300 mg + dexamethasone 8 mg

P 300 mg 1 h before surgery and then P
150-50 mg BD till 14 days

P 150 mg BD vs. placebo 1 h before s
urgery

P 100 mg vs. placebo 1 h before surgery

Postdischarge P 75 mg BD + hydrocodone
5 mg SOS vs. only hydrocodone 5 mg SOS
3 groups — P 50 mg, P 75 mg, placebo (1 h
before and then every 12 h after surgery,
total 3 doses)

Cvs. Gr. A and | vomiting in Gr. C and B
vs. Gr A

1 24-h pain score and fentanyl
consumption

No difference in the incidence and severity
of PLSB rescue analgesic consumption T
sedation for 2 h in the P300 group

T Time to first analgesia in the P group
compared to the gabapentin group

| 24-h IV morphine consumption in Gr.
B and C vs. Gr. A; | vomiting in Gr. C vs.
Gr. B

| Neuropathic pain at 3 and 6 months,

| postop. opioid requirement, T range of
knee flexion at day 30

1 24-h VNRS pain score and analgesic
consumption and T dizziness and sedation
in P 150

No difference in PACU pain/fentanyl
requirement, T postdischarge light-
headedness, visual disturbance, and
difficulty in walking

{ Pain, narcotic use, and nausea in the P75
group

T Pain in the P50 group at 30 and 45

min, | pain in the P75 group for 90 min
following surgery

P=Pregabalin, PCM=Paracetamol, Gr.=Group, VNRS =Verbal numerical rating scale, T= Increased, 1 = Decreased.

the satisfaction score was higher in the pregabalin group.

[46]

B (paracetamol+ pregabalin + placebo), or group C (parace

The perioperative administration of pregabalin 150 mg |
h before surgery and repeated after 12 h was effective in
reducing early postoperative pain (48 h) but not chronic
pain and chest hypoesthesia in a placebo-controlled RCT
done in 90 patients undergoing robot-assisted endoscopic
thyroidectomy. However, the incidence of sedation and
dizziness was significant.™”]

In a double-blind RCT, combinations of paracetamol and
pregabalin, or paracetamol, pregabalin, and dexamethasone
did not reduce the pain score and morphine consumption
compared with paracetamol alone for patients undergoing
abdominal hysterectomy. A total of 116 patients were randomly
divided into either group A (paracetamol+ placebo), group
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tamol + pregabalin +dexamethasone). The patients received
paracetamol | g, pregabalin 300 mg, dexamethasone 8
mg, or placebo according to the group allocated 1 h before
general anesthesia. Postoperative analgesia was provided
with paracetamol | g in every 6 h and IV morphine-based
PCA. The 24-h morphine consumption and pain score,
both at rest and during mobilization, were not significantly
different between treatment groups. The mean nausea score
(P=0.002) was reduced in group C as compared to group
A. The number of vomits was significantly reduced in both
groups B (P=0.041) and C (P=0.001) as compared to
group A. The consumption of ondansetron was reduced in
group C as compared to groups A and B (P<0.001). Other

side effects were not different between groups.®!

309



Baidya, et al.: Pregabalin in pain

Postlaparoscopic shoulder pain (PLSP) is not uncommon
following laparoscopic surgery. In a placebo-controlled study,
two doses of pregabalin 300 mg were administered 12 h apart.
The frequency and severity of PLLSPE, need for postoperative
rescue analgesia, and side effects were assessed for 48 h
postoperatively. In both the groups, the overall incidence of
PLSP, pain score for PLSP time to first rescue analgesia, and
cumulative ketorolac consumption did not differ significantly.
However, the patients in the pregabalin group had increased
sedation 2 h after surgery.*”!

Pregabalin and spinal anesthesia

One study compared the preemptive analgesic efficacy of
gabapentin and pregabalin for postoperative pain after surgeries
done under spinal anesthesia. Sixty patients were randomized
to receive either gabapentin 1200 mg or pregabalin 300 mg
1 h prior to spinal anesthesia. Postoperative analgesia was
provided with intramuscular diclofenac 1 mg/kg when the
VAS score for pain was >3. Time to first analgesia was

8.98 h in the gabapentin group and 14.17 h in the pregabalin
group (P<0.001).5%

In a placebo-controlled, double-blind RCT, the efficacy of
the perioperative treatment with pregabalin to reduce chronic
pain following total knee arthroplasty (TKA) was studied.
Pregabalin (300 mg) was administered before TKA and for
14 days after TKA (150 mg BD for 10 days, 75 mg BD
on days 11-12 and 50 mg BD on days 13—14). Patients
were screened for the presence of neuropathic pain at 3 and 6
months postoperatively. A combined spinal epidural technique
was used for intraoperative anesthesia, and patient-controlled
epidural analgesia (PCEA) with bupivacaine and fentanyl was
used for postoperative analgesia. No patient in the pregabalin
group had neuropathic pain whereas 8.7% and 5.2% patients
had neuropathic pain in the placebo group, after 3 and 6
months, respectively (P=0.001 and P=0.014). During
the hospital stay, patients in the pregabalin group consumed
less epidural opioids (P=0.003) and less oral opioids
(P=0.005), and had greater active flexion at postoperative
day 30 (P=0.013). However, the increased incidence of
sedation and confusion was noted in the pregabalin group in

the first 24 h following surgery.P"

In a RCT, premedication with pregabalin 300 mg or pregabalin
300 mg+ dexamethasone 8 mg provided significant reduction
in 24-h postoperative morphine consumption following total
hip arthroplasty (THA) done under spinal anesthesia in 120
patients. The addition of dexamethasone did not provide any
added advantage on pain control, but reduced the incidence

of vomiting.P?

Out of the three studies involving the use of pregabalin

in spinal anesthesia, oneP'’ focused on chronic pain after
surgery. Among the other two, only one study®®?! was placebo
controlled. This study reported a decrease in the postoperative
narcotic use but not pain scores, and sedation was significantly
increased as well.

Studies using pregabalin <300 mg/day

A single dose of pregabalin 150 mg administered 1 h before
surgery was found to be effective in reducing pain scores and
postoperative fentanyl consumption in the first 24 h following
laparoscopic cholecystectomy in a randomized placebo-
controlled trial conducted in 60 patients.?!

Pregabalin in daycare surgery

The efficacy of pregabalin has been evaluated in ambulatory
daycare surgeries. In a double-blind, parallel-group, placebo-
controlled RCT, 90 women having minor gynecological
surgery involving the uterus received either oral pregabalin
100 mg or placebo approximately 1 h before surgery. The
primary outcome was the pain score in the recovery unit, and
patients were followed for 24 h. There was no significant
difference between groups for pain in the recovery room or
thereafter, nor for the recovery room fentanyl requirement or
the quality of recovery at 24 h postoperatively. The incidence
of posthospital discharge light-headedness, visual disturbance,
and difficulty with walking was significantly higher in the
pregabalin group.P¥

In a randomized placebo-controlled trial, pregabalin 75 mg
BD was used for 7 days along with hydrocodone 5 mg SOS
following daycare augmentation mammoplasty in 80 patients.
There was 70% reduction in the postoperative narcotic use,
significantly less reported pain, and a 46% reduction in nausea
in the pregabalin-treated group.?”!

The effect of low-dose pregabalin was evaluated in 162 patients
undergoing laparoscopic cholecystectomy in a prospective
randomized double-blind study. The patients received either
pregabalin 50 mg or pregabalin 75 mg or placebo 1 h before
surgery and then every 12 h for three doses. Compared to the
placebo group, lower pain scores were observed till 90 min
postoperatively in the pregabalin 75 mg group and for 45 min
postoperatively in the pregabalin 50 mg group (P<0.05).
However, postoperative analgesic consumption, recovery
scores and side-effects were similar in all three groups.®!

Six of the 14 RCTs reported a decrease in postoperative
pain scores in the first 24 h, when compared to placebo, after
the perioperative use of pregabalin, and 7 RCTs reported a
significant decrease in opioid consumption in the first 24 h.
However, in a recent meta-analysis it was found that the pain
intensity is not significantly reduced by pregabalin in the first
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24 h after surgery, though opioid consumption in the first 24
h was significantly reduced with an associated reduction in the
incidence of postoperative vomiting.””! However, pregabalin
increased the incidence of visual disturbances in most of
the studies along with increased sedation, dizziness, and
headache suggesting that it should be used more cautiously in
daycare surgeries. Most of the studies showing the benefit of
pregabalin are laparoscopic surgeries, daycare surgeries, and
minor gynaecological surgeries, which are not very painful.
The efficacy of pregabalin in more painful surgeries is yet to
be determined.

Pregabalin and perioperative anxiety and
sedation

Pregabalin possesses an anxiolytic property and has been
found effective in the treatment of generalized anxiety disorder
(GAD) or social anxiety disorder (SAD).’85 A dose
ranging study was conducted to find out the effect of pregabalin
as premedication on acute state anxiety and sedation in 108
patients undergoing elective surgery. The patients were
randomly divided to receive any of the following four drugs:
placebo, pregabalin 75 mg, pregabalin 150 mg, and pregabalin
300 mg. The level of anxiety, sedation, and pain were assessed
at baseline, 30 min, and 60 min after drug administration,
before the induction of anesthesia and every 30 min in the
postanaesthesia care unit (PACU) on an [ 1-point scale
(0=no effect, 10=maximal effect). Postoperative fentanyl
requirement, PACU and hospital discharge time, early
recovery score, and late recovery outcome (e.g., recovery of
the bowel function and resumption of the oral intake) were all
assessed. Anxiety levels were not affected in the preoperative
period and did not differ among the groups. However, in
the pregabalin 300 mg group, sedation scores were higher
compared to the control group during the preinduction period
and at 90 and 120 min postoperatively. Postoperative fentanyl
requirement, and PACU and hospital discharge time were
not significantly different among the groups.”

Pregabalin and chronic pain
The approved uses of pregabalin for the treatment of chronic
pain are shown in Table 2.

"Tassone et al. reviewed the efficacy of pregabalin in neuropathic

pain, partial seizures and GAD or SAD. Data of a total 1068

Table 2: Approved usage of pregabalin

Clinical condition Approval

Peripheral neuropathic pain European Commission 2004

Diabetic peripheral neuropathy =~ USFDA 2004
(DPN)

Postherpetic neuralgia (PHN) USFDA 2004
Fibromyalgia USFDA 2007

patients of diabetic peripheral neuropathy were reviewed from
four clinical trials and pregabalin was found to be effective.
Patients in the pregabalin group (300-600 mg/day) had
significantly better pain relief than the placebo group (P <
0.01). Pregabalin 450-600 mg/day showed a significant
improvement in pain relief and pain-related sleep interference
than placebo in patients with postherpetic neuralgia (P
< 0.002). In three studies which evaluated the efficacy of
pregabalin in GAD and SAD, the use of pregabalin 200—600
mg/day showed a significant reduction in pain scores on the
Hamilton Anxiety Scale compared to placebo groups (P <
0.01). Most common adverse effects reported across all these
clinical trials were somnolence (<50%), dizziness (<49%),
and headache (=29%) which resulted in withdrawal from the
study in <32% patients.®"

The Cochrane database reviewed the double-blind RCT
reporting on the analgesic effect of pregabalin, with subjective
pain assessment by the patient as either the primary or a
secondary outcome. A total of 19 studies involving 7003
patients were reviewed. It was found that pregabalin doses
>300 mg/day were effective analgesics in postherpetic
neuralgia, diabetic neuropathy, central neuropathic pain, and
fibromyalgia whereas doses <150 mg/day were generally
ineffective. The lowest number needed to treat (NNT)
for a substantial benefit (at least 50% pain relief over
the baseline) for pregabalin 600 mg/day compared to
placebo were 3.9 (95% confidence interval, 3.1-5.1) for
postherpetic neuralgia, 5.0 (4.0—6.6) for diabetic peripheral
neuropathy, 5.6 (3.5—-14) for central neuropathic pain,
and 11 (7.1-21) for fibromyalgia. Higher rates of the
substantial benefit were found in postherpetic neuralgia and
painful diabetic neuropathy, but not in central neuropathic
pain or fibromyalgia. A high incidence of side effects was
reported with pregabalin dose 600 mg/day with somnolence
in 15-25% patients and dizziness in 27—46% patients,
and discontinuation of treatment was observed in 18-28%
of patients.®” To have a substantial benefit (at least 50%
pain relief over the baseline), NNTs for pregabalin 600
mg/day compared to placebo were 3.9 (95% confidence
interval 3.1-5.1) for postherpetic neuralgia, 5.0 (4.0-6.6)
for diabetic peripheral neuropathy, 5.6 (3.5—14) for central
neuropathic pain, and 11 (7.1-21) for fibromyalgia.®*

Roth et al. conducted a review of a double-blind, placebo-
controlled RCT of pregabalin in painful diabetic neuropathy
and postherpetic neuralgia. A total of nine RCTs which
reported pain as well as sleep measures as end points were
included in the review. It provided data of a total 2399 patients
who were treated two to three times a day with pregabalin

(dose 75—-600 mg/day) or placebo on a fixed or flexible
schedule. Pregabalin at doses 150—600 mg/day provided
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significant analgesic benefit as well as improved pain-related

sleep interference.

Conclusions

Based on available data (RCTs and meta-analysis), there
is no clear evidence that the perioperative use of pregabalin
reduces the post-operative pain intensity. However, pregabalin
exhibits a significant opioid-sparing effect in the first 24 h
and a significant reduction in opioid-related adverse effects
(vomiting). The incidence of visual disturbance is significant
with pregabalin; other side effects like sedation and dizziness
are also increased. Due to heterogeneity of data, a conclusion
on the optimal dose and duration of the therapy cannot be
drawn. No studies have evaluated pregabalin in chronic
nociceptive pain, like arthritis. However, pregabalin 150—
600 mg/day has a proven efficacy under chronic neuropathic
pain conditions (painful diabetic neuropathy, postherpetic
neuralgia, central neuropathic pain) and fibromyalgia.
Pregabalin is a valuable addition to the limited options
for the treatment of neuropathic pain. It may be more
cost-effective than high-dose gabapentin'®*! and may be
effective in patients who have previously failed to respond
to gabapentin.®®
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