linical Medici iews i |
Clinical Medicine Reviews in Therapeutics ﬂ liberias Amderios

™M

REVIEW Clinical Medicine Reviews

A Review of Pregabalin for the Treatment of Peripheral
and Central Neuropathic Pain and Its Place in the Treatment
of Chronic Pain

C. Pérez', C. Margarit? and R. Galvez?

"Pain Unit, Hospital Universitario de la Princesa, Madrid, Spain. 2Pain Unit, Hospital General de Alicante, Spain. *Pain and
Palliative Cara Unit, Hospital Virgen de las Nieves, Granada, Spain. Corresponding author email: cperez.hlpralud.madrid.org
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Introduction

Neuropathic pain is defined as pain arising from
a lesion or disease affecting the somatosensory
pathways within the peripheral or central nervous
system.! Neuropathic pain is frequently encountered
in clinical practice because it affects 7% to 8% of
the population.*® Due to its severity, chronicity,
co-morbidities, and impact on the individual and
society, neuropathic pain is particularly challenging.
Neuropathic pain significantly reduces quality of life
in affected patients,* and it is associated with high
societal costs.®” Anxiety, sleep and mood disorders are
frequently present among patients with neuropathic
pain,®® and the presence of these symptoms may
increase the severity of the pain.!*!?

Neuropathic pain is difficult to treat because the
patients are frequently resistant to treatment and/or
unable to tolerate the medications.”* Furthermore,
patients with neuropathic pain often receive subopti-
mal treatment (ie, inappropriate drug therapy and/or
use of subtherapeutic doses),”'*!> which increases
the disease burden.'®'® Although there are several
treatments available for the management of neu-
ropathic pain,’* only the tricyclic antidepressants
and calcium channel o, - ligands (gabapentin and
pregabalin) are considered for first-line treatment by
most clinical guidelines."

In this review, we will focus on pregabalin, an
anticonvulsant that has been shown to be effective in
randomized clinical trials for a wide array of painful
neuropathic conditions. Pregabalin is indicated the
USA for the treatment of neuropathic pain associated
with diabetic peripheral neuropathy and postherpetic
neuralgia; in Canada it is indicated for for the man-
agement of neuropathic pain associated with diabetic
peripheral neuropathy, postherpetic neuralgia, and
spinal cord injury; and in Europe it is indicated for the
treatment of peripheral and central neuropathic pain.

Pharmacology

Pharmacodynamics

Pregabalin is the S-enantiomer of 3-(aminomethyl)-
5-methylhexanoic acid. Although the mechanism of
action of pregabalin has not been fully elucidated, it
binds with high affinity to the o,-0 site (an auxiliary
subunit of voltage-gated calcium channels) in central
nervous system tissue, and this binding is considered
to be responsible for pregabalin’s anti-nociceptive

and antiseizure effects.”” Recent research findings
suggest that the o -0, subunit plays an important role
in neuropathic pain development.”! The binding of
pregabalin and gabapentin, its parent compound, to
the 0,,-8, subunit of the voltage-gated calcium chan-
nels leads to a reduction in the release of multiple
neurotransmitters (including glutamate, noradrena-
line, serotonin, dopamine, and substance P), which,
in turn, is responsible for the efficacy and tolerability
of these drugs in patients with neuropathic pain.?"-*
Despite pregabalin’s structural similarity to gaba-
pentin and identical mechanism of action, its affin-
ity for the o,-0, subunit of the voltage-gated calcium
channel is six-fold higher than that of gabapentin,”
and this higher affinity may explain why pregabalin is
clinically more effective at lower doses.?'-**

Pharmacokinetics

Pregabalin is rapidly absorbed after oral administra-
tion, is eliminated largely by renal excretion, and
has a relatively short elimination half-life (about
6 hours).”* The oral bioavailability is =90%, inde-
pendent of the dose. Following single- (25 to 300 mg)
and multiple-dose (75 to 600 mg/day) administra-
tions, the maximum plasma concentrations (Cmax)
and area under the plasma concentration-time curve
(AUC) values increase linearly.?® Pregabalin also dif-
fers from gabapentin in its absorption. Both drugs
are absorbed across the gastrointestinal tract using
the system-L transporter. However, the absorption of
gabapentin is only mediated by the system-L trans-
porter and is limited by this saturable, active and
dose-dependent transporter, which results in non-
linear pharmacokinetics;**?* therefore, higher doses
and more frequent administration may be required
to optimize the absorption of gabapentin. By con-
trast, pregabalin absorption appears to be mediated
by an additional pathway, which is not saturable,
and this results in linear pharmacokinetics.”*** The
rate of absorption of pregabalin is 3-fold higher than
that of gabapentin; it attains a peak blood concen-
tration at 1 hour post-dose, compared to 3 hours for
gabapentin.?>*

Pregabalin undergoes negligible metabolism
in humans and is not bound to plasma proteins.
Following a dose of radiolabeled pregabalin, approxi-
mately 90% of the administered dose is recovered in
the urine as unchanged pregabalin. The N-methylated
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derivative of pregabalin, the major metabolite of
pregabalin found in urine, accounts for 0.9% of the
dose.?’ Pregabalin is renally excreted, and its clearance
is reduced in patients with renal function impairment;
therefore, dose adjustments are required in this popu-
lation (Table 1).

Pregabalin can be administered without regard to
to timing of meals, and its pharmacokinetics are not
significantly affected by race or gender.® Consistent
with declining renal function, pregabalin’s oral clear-
ance tends to decrease with increasing age, and a dose
reduction may be required in elderly patients.?

In vitro studies have shown that pregabalin does
not inhibit or induce the major isoenzymes of the
cytochrome P450 system.*® Therefore, drug-drug
interactions at this level are unlikely, and the genetic
polymorphisms of these isoenzymes would not
be expected to affect the pharmacokinetics of the
compound.”* In vivo studies suggest that the coad-
ministration of pregabalin does not affect the phar-
macokinetics of gabapentin, oral contraceptives,
lorazepam, oxycodone, ethanol, and, with the pos-
sible exception of tiagabine, other antiepileptic drugs
to a relevant extent.?*?

Clinical Efficacy

In this section we will review the efficacy of pregaba-
lin in several neuropathic conditions using data from
randomized clinical trials and metaanalysis. Then,
we will discuss the information available on the use
of pregabalin in patients with treatment-refractory
neuropathic pain, its use in combination regimens,
and the experience with pregabalin in the clini-
cal practice setting. Although there are arguments
favoring the notion that fibromyalgia is a neuro-
pathic pain syndrome, this issue is still controversial.

Table 1. Pregabalin dosage adjustment based on renal
function.

Creatinine Total pregabalin daily dose Dose

clearance (mg/day)* regimen
(CLcr)

(mL/min)

=60 150 300 450 600 BIDorTID
30-60 75 150 225 300 BID or TID
15-30 25-50 75 100-150 150 QD or BID
<15 25 25-50 50-75 75 QD

Note: *Total daily dose (mg/day) should be divided as indicated by dose
regimen to provide mg/dose.?°

Therefore, we have not included data on pregabalin
and fibromyalgia in our review.

Painful diabetic peripheral neuropathy
Diabetic peripheral neuropathy (DPN) is a common
and late complication of diabetes mellitus. It is esti-
mated that DPN affects almost 30% of patients with
diabetes.? Between 3% to 25% of patients with dia-
betes experience neuropathic pain,?” which substan-
tially impairs their quality of life and productivity.?®
The treatment of DPN includes tight glycemic control
and the use of medication to manage pain.”

The efficacy and tolerability of pregabalin in
patients with painful diabetic neuropathy have been
investigated in seven randomized, double-blind
clinical trials (Table 2). All but one were parallel,
fixed-dose, placebo-controlled trials that evaluated
pregabalin at doses of 75, 150, 300 and 600 mg/day.
In one randomized study, pregabalin flexibly dosed at
150 to 600 mg/day was compared with amitriptyline
(at 10 to 50 mg/day) using a cross-over design.*® The
main results of these trials are presented in Table 2.
Fixed-dose, placebo-controlled trials indicate that
pregabalin is effective for the treatment of painful
diabetic neuropathy at doses of 300 and 600 mg/day.
Doses of pregabalin of 150 mg/day or lower are con-
sistently negative; although not identified in individ-
ual studies, the results of a pooled analysis (see below)
has shown that doses of 150 mg/day of pregabalin are
also better tha placebo.’” The response rates (ie, the
proportion of patients showing a reduction in their
pain score of 50% or greater at the study endpoint) are
over 40% in most trials, with pregabalin 600 mg/day
showing slightly better response rates.

Although the proportion of responders was
numerically higher with pregabalin (48% vs. 34%)
in the only active-comparator trial, pregabalin
(150-600 mg/day) did not significantly differ from
amitriptyline (10-50 mg/day) in terms of efficacy.
In this trial, pregabalin was better tolerated than ami-
triptyline; the proportion of drop-outs due to adverse
events was higher among the amitriptyline-treated
patients (36.2% vs. 12.5%, a difference that, according
to our estimation, is statistically significant and cor-
responds to a relative risk 0of 2.9 [95% CI, 1.3 to 6.7]).
This trial also suggested that doses over 150 mg/day
of pregabalin are usually required for treating patients
with painful diabetic neuropathy since most patients
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Table 2. Randomized clinical trials of pregabalin for the treatment of painful diabetic neuropathy.

Reference Design' and Study No. randomized Primary outcome
author study duration groups patients measure
Definition/analysis
Lesser® DB PGB 75 77 Mean pain score/
5-week PGB 300 81 Difference from PBO
PGB 600 82 (ANCOVA)
PBO 97 ITT
Rosenstock® DB PGB 300 76 Mean pain score/
8-week PBO 70 Difference from PBO
(ANCOVA)
ITT
Richter3? DB PGB 150 79 Mean pain score/
6-week PGB 600 82 Difference from PBO
PBO 85 (ANCOVA)
ITT
Tolle3® DB PGB 150 99 Mean pain score/
12-week PGB 300 99 Difference from PBO
PGB 300/600? 1012 (ANCOVA)
PBO 96 ITT
Arezzo* DB PGB (150—600) 82 Mean pain score/
13-week PBO 85 Difference from PBO
(ANCOVA)
ITT
Bansal® DB PGB (150—600) 48 Median pain score/
Cross-over AMT (10—50) 47 WILCOXON
14-week
Satoh®* DB PGB 300 136 Mean pain score/
14-week PGB 600 45 Difference from PBO
PBO 136 (ANCOVA)
ITT

(68%) from this study required doses of 300 mg/day
of pregabalin.*®

Three meta-analyses or pooled analyses have
provided separate data for pregabalin in the treat-
ment of painful diabetic neuropathy.’’** The first
meta-analysis included data from only three clinical
trials**3? and showed that pregabalin was associated
with a significant decrease in pain scores compared
to placebo. It also found that the response rate and
patient’s global impression of change were better
than those for placebo (Hurley 2008).%

Freeman et al performed a pooled analysis
using data from seven randomized clinical trials of
pregabalin.’” Six of these trials were from the 7 trials
reviewed above, and the other trial* included both
patients with diabetic neuropathy and patients with
postherpetic neuralgia. This pooled analysis showed
that pregabalin is superior to placebo for pain reduction

at all the studied doses (150, 300, and 600 mg/day).
The results for the secondary efficacy measures were
similar, except for the response rate with pregabalin at
150 mg/day.’” However, the clinical relevance of the
pregabalin 150 mg/day results is doubtful; the number
needed to treat (NNT) for the proportion of responders
was 19.06 (CI not calculated), compared to NNTs of
4.04(95%CI, 3.3t0 5.3)and 5.99 (95% CL, 4.2 to 10.4)
for pregabalin 600 and 300 mg/day, respectively.’” This
pooled analysis also showed that the effect of pregaba-
lin on pain seems to be dose-dependent and that the
median time to onset of sustained improvement in pain
is 4-5 days.*’ A retrospective analysis of nine placebo-
controlled trials of pregabalin in patients with painful
diabetic neuropathy or postherpetic neuralgia showed
that patients who will respond to pregabalin usually
obtain significant and sustained pain relief by the end
of the second day of treatment.*!
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% Responders-50%

% Drop-outs Mean final dose

(P-value) due to AEs
Results (95% Cl) [P-value] (P-value)
~0.15 (~0.76, 0.46) [0.6267] - 2.6 (NA) -
~1.26 (~1.86, —0.65) [0.0001] 46 (S) 3.7 (NA)
~1.45 (~2.06, —0.85) [0.0001] 48 (S) 12.2 (NA)
18 3.1
~1.47 (-2.19, -0.75) [0.0001] 40 (0.001) 10.5 (NA) -
14.5 2.9
~0.440 (~1.080, 0.199) [0.1763] 20 (NS) 2.5 (NA) -
~1.264 (~1.890, —0.639) [0.0002] 39 (0.002) 8.5 (NA)
15 4.7
~0.27 (~0.87, 0.34) [0.7481] 34.4 (NS) 5.1 (NA) -
~0.10 (~0.70, 0.50) [0.7481] 33.3 (NS) 11.1 (NA)
~0.91 (-1.51, -0.31) [0.0093] 45.9 (0.036) 12.9 (NA)
30.1 3.1
~1.36 (~2.20, —0.52) [<0.01] 49 (<0.001) 17.1 (NA) -
23 11.8
40 (30-60)° 48 (NA) 12.5 (NA) 218
42.5 (30-57)? 34 36.2 16
[0.87]
~0.63 (~1.09, —0.17) [0.0075] 29.1 (NS) 7.5 -
0.74 (~1.39, -0.09) [0.0254] 35.6 (NS) 26.7
21.5 4.4

Notes: 'AMT, Amitriptyline; DB, double-blind; NA, not available; ITT, Intention to treat; NS, non-significant difference; OL, open-label; PBO, placebo; PGB,
pregabalin; S, significant difference; ?Patients with CLcr > 60 mL/min received PGB 600 (N = 88); patients with CLcr 30-60 mL/min received PGB 300

(N = 13); *Median pain score (IQR).

Finally, a recent meta-analysis provided data for an
indirect comparison of pregabalin and duloxetine.*
This meta-analysis included data from 3 trials with
duloxetine and 6 trials with pregabalin and found no
difference between the two drugs in the reduction of
24-hour pain severity, but pregabalin was superior
to duloxetine when evaluated by the patient’s global
impression of change. Duloxetine produced a signifi-
cantly lower incidence of dizziness.*

Aside from the improvement in pain, pregabalin
provides other benefits in patients with painful dia-
betic neuropathy. Pregabalin improves pain-related
sleep interference.*” The improvement of sleep in
pregabalin-treated patients may be, at least par-
tially, a direct effect as it has been shown in patients
with fibromyalgia*® or patients with generalized
anxiety disorder.* In addition, a placebo-controlled
trial showed that pregabalin improves heart rate

variability, a measure that is associated with a high
risk of mortality and morbidity in patients with car-
diovascular diseases.*

Postherpetic neuralgia
Postherpetic neuralgia is a common complication of
herpes zoster infection. It refers to pain lasting lon-
ger than 3 months after the healing of a herpes zoster
rash.* Using this definition, the proportion of patient
with herpes zoster infection who develop postherpetic
neuralgia ranges from 9% to 24%.* This condition is
debilitating, has an important impact on quality of
life, and is difficult to manage because no interven-
tions reliably relieve the associated pain.**®

Several randomized, controlled trials have been
conducted with pregabalin in patients with pos-
therpetic neuralgia, and the results are presented in
Table 3. Four trials have compared pregabalin at fixed
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Table 3. Randomized clinical trials of pregabalin for the treatment of postherpetic neuralgia.

Reference Design' and Study groups No. randomized Primary outcome
author study duration patients measure
Definition/analysis
Dworkin* DB PGB 300/6002 892 Mean pain score/
8-week PBO 84 Difference from PBO
(ANCOVA)
ITT
Sabatowski*® DB PGB 150 81 Mean pain score/
8-week PGB 300 76 Difference from PBO
PBO 81 (ANCOVA)
ITT
Van Seventer* DB PGB 150 87 Mean pain score/
13-week PGB 300 98 Difference from PBO
PGB 300/600* 904 (ANCOVA)
PBO 93 ITT
Stacey®® DB PGB 150—600 91 Median time to onset
4-week PGB 300 88 pain relief/
PBO 90 Kaplan Meier
ITT
Achar®’! (<) AMT 25 15 % satisfactory
8-week PGB 150 15 improvement of pain
AMT 25 + PBG 150 15 (>75%)/
Chi-squared test
Barbarisi® oL (A) PGB 300 + TENS(B) PGB 8 Mean pain score/
4-week 300 + TENS-PBO 876 Difference between
(C) PGB 600 + TENS groups (Multiple pair
(D) PGB 600 + TENS-PBO comparisons;
Bonferroni, P < 0.05)
Baron® oL 5% LDC 50 Percentage of response
4-week PGB (150—600) 48 ({ from BL = 2 points or
score =4 points in
NRS)/FAS®
Rehm5* oL 5% LDC?® 25 Mean pain score
8-week® 5% LDC + PGB (150—600)8 18 (SF-MPQ)°/Difference
PGB (150—600)8 14 from combination
PGB (150—600) + 5% LDC? 17 phase BL®
330 Clinical Medicine Reviews in Therapeutics 2011:3
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% Responders-50% % Drop-outs due Mean final dose
(P-value) to AEs (P-value)
Results (95% CI) [P-value]
-1.69 (-2.33, —1.05) [0.0001] 50 (0.001) 31.5 (NA) -
20 4.8
-1.20 (-1.81, -0.58) [0.0002] 26 (0.006) 11.1 (NA) -
-1.57 (-2.20, —-0.95) [0.0001] 28 (0.003) 15.8 (NA)
10 9.9
—-0.88 (-1.53, —-0.23) [0.0077] 26.4 (0.001) 8.0 (NA) -
-1.07 (-1.70, —-0.45) [0.0016] 26.5 (0.001) 15.3 (NA)
-1.79 (-2.43, -1.15) [0.0003] 37.5(0.001) 21.1 (NA)
7.5 54
3.5 days 46.7 (0.001) 4.4 (NA) 396.1 mg/d
1.5 days 39.8 (0.002) 18.2 (NA) 295.4 mg/d
Not achieved 18.4 4.4
[<0.0001]
13.4° - - -
53.3°
73.3°
[<0.05]°
(A-B): -13.88 (—15.22; —12.55) - 0 -
[<0.0001] 0
(A—C): 1.53 (0.15; 2.92) [0.02] 0
(A-D): —7.55 (-8.99; —-6.11) 0
[<0.0001]
(B—C): 15.42 (14.01; 16.84)
[<0.0001]
(B-D): 6.33 (4.85; 7.81)
[<0.0001]
(C-D): -9.09 (-10.61; -7.57)
[<0.0001]
63.3 35.6 (NA) 6 (NA) 1.71 plasters
46.8 20.9 6.257
-11.8 (16.03)? - 4 (NA)
-27.8 (21.60)° 16.67 (NA)
-5.4 (10.83)® 7.14 (NA)
—33.7 (22.75)° 11.76 (NA)

Notes: 'AMT, Amitriptyline; BL, baseline; DB, double-blind; ITT, Intention to treat; LDC, lidocaine; NA, not available; NRS, Numerical rating
scale; NS, non-significant difference; OL, open-label; PBO, placebo; PGB, pregabalin; S, significant difference; SF-MPQ, Short Form McGill Pain
Questionnaire; TENS, transcutaneous electric nerve stimulation; ?Patients with CLcr > 60 mL/min received PGB 600 (N = 59); patients with CLcr
30-60 mL/min received PGB 300 (N = 30); *Mean difference in pain score from baseline (Standard Deviation); “Patients with CLcr > 60 mL/min
received PGB 600 (N = 64); patients with CLcr 30-60 mL/min received PGB 300 (N = 26); 5Statistically significant satisfactory improvement (>75%)
in pain perception was noticed in the combined group (AMT 50 + PBG 150) compared to the monotherapy groups (AMT 50 and PGB 150); ¢FAS, Full
analysis set defined as all randomised patients who received at least one dose of the study medication and for whom at least one post-BL efficacy
assessment was available; ’Data obtained from Rehm 2010, where the extension phase of the trial (combination phase) was published; ®Extension
phase of Baron 2009 (combination phase): patients previously treated with monotherapy (either PGB or LDC) with NRS = 4 continued in monotherapy,
whereas those with NRS > 4 initiated combination therapy with either PGB or LDC (whatever drug they were not in); °For the combination phase
the percentage of response based on NRS score is not provided. Instead the media and standard deviation of SF-MPQ, together with other scales,
are provided.
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doses of 150, 300 and 600 mg/day to placebo,*’° one
trial used lidocaine 5% as active comparator,™ and three
trials evaluated the combination of pregabalin with
other interventions, such as amitriptyline,’' transcuta-
neous electric nerve stimulation* and 5% lidocaine.**

In the placebo-controlled trials, all tested doses of
pregabalin were efficacious.”° The response rates
were 26% with 150 mg/day of pregabalin, 26%—39%
with 300 mg/day, and 47%—50% with 300—-600 mg/day
(in some cases, the trial dose was adjusted to 300
or 600 mg of pregabalin depending on renal func-
tion, but most patients received 600 mg/day).*”*° In
the comparison with 5% lidocaine, the subgroup of
patients with postherpetic neuralgia showed better
efficacy results with lidocaine.* Combined treatment
with pregabalin and amitriptyline,”’ transcutaneous
electric nerve stimulation®> or 5% lidocaine** was
superior to treatment with pregabalin alone.

A recent meta-analysis of randomized, controlled
trials of pregabalin for acute and chronic pain sup-
ports the efficacy of pregabalin for the treatment of
postherpetic neuralgia and highlights that the lowest
NNT to produce one patient with at least 50% pain
relief was obtained with 600 mg pregabalin.” Other
benefits observed with pregabalin in this population
were significant improvements in the mental compo-
nent of health-related quality of life** and in sleep.*’#

Low-back pain

Low-back pain is the most common form of
chronic pain,*® affecting 15%-45% of the general
population.’’>* Epidemiological studies have shown
that there is a neuropathic component in 20%—35% of
the patients with low-back pain.*

Two randomized, controlled trials evaluating the
efficacy and tolerability of pregabalin in patients
with low-back pain have been fully published.®®®! In
the first trial, the efficacy and tolerability of 12-week
treatments with pregabalin, celecoxib or their com-
bination in patients with chronic low-back pain sec-
ondary to a disc prolapse, lumbar spondylosis, and/or
spinal stenosis were compared using a double-blind
design.® Forty-two patients were randomly assigned
to receive consecutive treatment with these three
regimens in different orders: celecoxib-pregabalin-
celecoxib+pregabalin, celecoxib+pregabalin-celecoxib-
pregabalin, and pregabalin-celecoxib+pregabalin-
celecoxib.®” Pregabalin monotherapy significantly

alleviated self-reported pain in the patients with
greater severity, according to the Leeds Assessment
of Neuropathic Symptoms and Signs (LANSS) pain
scale, while celecoxib significantly reduced pain in
those with less severe pain; overall, when the data
were pooled according to LANSS score, the combina-
tion of celecoxib and pregabalin was more effective
than either treatment alone.*

Using a double-blind, placebo-substitution design,
Baron et al evaluated the time to loss of response in
patients with low-back pain due to lumbosacral radic-
ulopathy who had been responders to a single-blind,
4-week course of pregabalin.®’ In the double-blind
phase of the study, pregabalin and placebo did not
differ in the time to loss of response.®!

Aside from these two trials, there are two other tri-
als that have not been fully published and that did
not find pregabalin to be effective in the treatment of
chronic low-back pain, with or without radiculopathy
(cited by Baron 2010).%!

It has been suggested that low back pain in some
patients with radiculopathy may be a mixed-pain syn-
drome that consists of both neuropathic and nocicep-
tive pain.>*** This hypothesis may explain the positive
results obtained with the combination of pregabalin
and celecoxib in the trial mentioned above and the
negative results with pregabalin monotherapy in
other trials.

Central neuropathic pain
Central neuropathic pain arises from lesions of
the central nervous system, such as those derived
from spinal cord injury, multiple sclerosis or stroke.®
In some instances, this type of chronic pain produces
greater impairment of daily activities and quality of
life than that caused by the disease itself.®

This pain is extremely difficult in its treatment. This
difficult is maybe doubt to complex pathophysiology
and numerous mechanisms, receptors, etc implicated.
There are only few drugs and studies with positive
results in this pain.

Two out of the three available studies have shown
a significantly greater reduction in the mean pain
scores of central neuropathic pain patients treated with
pregabalin than in the mean scores of those receiv-
ing placebo (Table 4).°% In both studies, pregabalin
was flexibly dosed from 150 mg/day to 600 mg/day.
One of the studies consisted of patients with spinal
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cord injury,® and the other enrolled patients with
a variety of diagnoses, mainly spinal cord injury
and post-stroke pain.®® The response rates were
22%—-35% with pregabalin and 5%—8% with placebo.
Unfortunately, only one of these studies provided the
mean final dose of pregabalin, which was 483 mg/day
in the patients with spinal cord injury.®

In a recently published randomized, placebo-
controlled trial of pregabalin (also flexibly dosed at
from 150 to 600 mg/day) in patients with post-stroke
pain, the drug was not significantly different from pla-
cebo for the primary outcome (the mean pain over the
last week).®” However, pregabalin was significantly
superior to placebo for several secondary outcomes,
including sleep, anxiety and the clinician’s global
impression of change.®’

Given the high refractoriness of naturopathic pain
associated with spinal cord injury,*® the positive effi-
cacy results found for pregabalin in the two trials
involving patients with this condition are encourag-
ing. In one of the trials, moreover, the number needed
to treat was 3,% indicating a clinically relevant effect
of pregabalin on this type of pain.

As it will be discussed below, an indirect compari-
son from a review of the literature suggests that the
benefits obtained from pregabalin in patients with spi-
nal cord injury are greater than those obtained from
gabapentin.”” Pregabalin is the only drug in Europe
approved for the treatment of central neuropathic
pain.

final
dose
483

% Drop-outs Mean
due to AEs
(P-value)

21 (NA)

13

15 (NA)
2 (NA)
7

15

% Responders-50%

(P-value)
22 (0.05)
35 (NA)

5
(NS)

2.18 (0.57, 3.80) [0.01]
0.2 (0.7, 0.4) [0.578]

Results (95% CI)

[P-value]
1.53 (0.92, 2.15)

[<0.001]

Primary outcome measure

Definition/analysis
Mean pain score/
Mean pain score/
Difference from
Mean pain score/
Difference from

Difference from
PBO (ANCOVA)

ITT
PBO (ANCOVA)

ITT

PBO (Student’s
Abbreviations: DB, double-blind; NS, non-significant difference; NA, not available; PGB, pregabalin; PBO, placebo.

t-test)

ITT

Other painful neuropathic conditions
Several randomized clinical trials have been per-
formed for pregabalin in various other painful neu-
ropathic conditions (Table 5). In a mixed population
of patients with diabetic peripheral neuropathy or
postherpetic neuralgia,* the results with pregabalin
were similar to those reviewed above. In the same
population, the combination of pregabalin and oxy-
codone was not superior to pregabalin alone,”" and
the combination of pregabalin and 5% lidocaine
appeared to provide better results than either treat-
ment alone.”

In other populations, pregabalin was superior to
placebo in patients with traumatic peripheral neuro-
pathic pain” or patients with severe burn injury pain,’
there was a trend towards significantly higher response
rates than placebo in patients with chronic pelvic pain

randomized
110
109

patients

No.
70
20

150—600 20

150—-600 67
PBO

PBO
150—600

Study
groups
PGB
PGB
PGB
PBO

and study
Central post-
stroke pain

duration
neuropathic

pain

Spinal cord
DB

injury

diagnosis
DB

Design’
DB
12-week
4-week
Central
13-week

Table 4. Randomized clinical trials of pregabalin for the treatment of central neuropathic pain.

Reference
author
Siddall®®
Vranken®®
Kim®”
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Table 5. Randomized clinical trials of pregabalin for the treatment of other neuropathic painful conditions.

Reference Design and study Study groups No. randomized Primary outcome
author duration diagnosis patients measure
Definition/analysis

Freynhagen* DB PGB 150—600 141 Mean pain score/
12-week PGB 600 132 Difference from
Peripheral PBO 65 PBO (ANCOVA)
neuropathy pain ITT
(DPN, PHN)

Baron™ oL 5% LDC’ 79 Mean change score
12-week’ 5% LDC + PGB (150—600)' 60 during the
Peripheral PGB (150—600)' 63 combination phase’/
neuropathy pain PGB (150—600) + 5% LDC! 48 Per-protocol
(DPN, PHN)

Zin™ DB PGB 75—600 + OXC 10° 24 Percentage of
4-week/ PGB 75—600 + PBO?® 29 response®/
Peripheral Chi-squared test
neuropathy pain
(DPN, PHN)

Pontari™ DB PGB 150—600 218 Percentage of
6-week PBO 106 response’/
Chronic Comparison
prostatitis/Chro between groups
nic pelvic pain (Mantel-Haenszel)
syndrome ITT

Van Seventer™ DB PGB 150—600 127 Mean pain score/
8-week PBO 127 Difference from
Post-traumatic PBO (ANCOVA)
peripheral ITT
neuropathic
pain

Simpson™ DB PGB 150—600 151 Mean pain score/
14-week PBO 151 Difference from
HIV PBO (ANCOVA)
neuropathy ITT

Moon DE™ DB PGB 150—600 162 Mean pain score/
10-week PBO 78 Difference from
Peripheral PBO (ANCOVA)
neuropathic ITT
pain

Gray’ DB PGB 150—600 46 Mean change in
4-week PBO 44 sharp and hot pain
Severe burn (NPS)/
injury pain t-test
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% Responders-50% % Drop-outs due Mean final dose
(P-value) to AEs (P-value)

Results

[P-value = 0.01]? 48.2 (<0.001) 17.0 (NA) 372.2

[P-value = 0.01}? 52.3 (<0.001) 25.0 (NA) 481.5
24.2 7.7

-0.7 (SD 1.2) - 1.3 -

-2.5(SD 1.6) 11.7

—-0.6 (SD 1.3) 1.6

-1.7 (SD 1.8) 10.4

69 58 (0.551) 4.2 (NA) -

76 66 3.4

[P-value 0.581]

47.2 - — -

35.8

[P-value 0.07]

—-0.62 (-1.09, -0.15) [0.01] 39.7° (<0.05) 20 (NA) 326
25.43 7

—0.25 [P-value 0.3914]* 38.9 (0.5003) 6 (NA) 385.7
42.8 2.6

—0.50 (-1.00, 0.00) [0.049] 26.1 (0.041) 5 (NA) 480
14.3 7.7 513

PGB > PBO (“sharp pain” - 6.52 (NA) 520

P =0.04; “hot pain” 6.82 574

P=0.01)

Notes: '4-week comparative phase (5% LDC vs. PGB) followed by 8-week combination phase (patients with NRS = 4 continued in monotherapy, whereas
those with NRS > 4 initiated combination therapy with either PGB or LDC, whatever drug they were not in); 2Results are presented in a figure. Only
P-value is provided; *Percentage of responders with =30% reduction in pain from baseline to the end-point; 95% Confidence Interval is not provided;
Patients were randomized one week before to double-blinded oxycodone or placebo. After 1 week, open-label pregabalin was added in both groups for
4 weeks; ®Response defined as at least a 2 cm reduction in the pain-intensity score and a pain-intensity score <4 cm measured by a visual analogic scale
from baseline, following PGB dose escalation; "Response defined as a decrease in the National Institutes of Health Chronic Prostatitis Symptom Index
(NIH-CPSI) score of at least 6 points from baseline to week 6; ®When correcting for multiplicity (using P < 0.025) only “hot pain” is significantly improved
in PGB group compared with PBO group.

Abbreviations: DB, double-blind; DPN, Diabetic polineuropathy; LDC, lidocaine; NS, non-significant difference; NA, not available; NPS, Neuropathic
Pain Scale; OXC, oxycodone; PBO, placebo; PHN, Post-herpetic neuralgia; PGB, pregabalin.
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syndrome secondary to a chronic prostatitis,” and
there were no significant differences from placebo in
patients with HIV neuropathy.’™

Treatment of refractory

neuropathic pain

Despite the availability of several effective drugs for
the treatment of neuropathic pain, many patients are
resistant or intolerant to treatment.”” However, there
are no reliable data on the prevalence of treatment-
refractory neuropathic pain, probably because there
is no standard definition for refractoriness, although
some attempts have been recently made.” Several
surveys performed in Europe and the USA among
patients with neuropathic pain have reported that,
despite the patients receiving several drugs for pain
treatment, moderate to severe levels of pain are com-
mon and are associated with a significant burden from
poor quality of life, loss of productivity and elevated
use of health resources.!”7*#° Suboptimal treatment of
neuropathic pain is frequent'”*' and may contribute to
these poor treatment results.

Several studies have been published on the use or
pregabalin in patients with treatment-refractory neu-
ropathic pain.*>*” However, none of these studies was
a randomized clinical trial; therefore, the data we are
presenting below should be interpreted with caution.

Freynhagen et al reported a 4-week, non-
comparative, prospective trial of pregabalin in
55 patients with several painful neuropathic condi-
tions refractory to their previous treatments.® In this
study, there was a significant 25% reduction in the
pain score, and a significant and rapid improvement
was observed in the sleep interference score and qual-
ity of life.%? Using a design which alternated periods
of 3-month treatments with pregabalin and drug-
holiday periods of 3 to 28 days, Stacey et al showed
that pregabalin (150-600 mg/day) was associated
with clinically meaningful and sustained improve-
ment of pain in patients with postherpetic neuralgia
or painful diabetic peripheral neuropathy that was
refractory to other treatments.®® In one of the two
comparative studies, 197 patients with chronic neu-
ropathic pain of several origins who had shown
unsatisfactory responses to other treatments were
assigned, according to a neurologist’s decision, to
either receive pregabalin (add-on or monotherapy)
or change the dose and/or combinations that the

patients were receiving previously.® After 4 weeks,
the patients assigned to pregabalin showed a signif-
icantly greater pain reduction than the patients on
the other regimens.? The second comparative study
consisted of a secondary analysis of a prospective,
naturalistic 12-week study in which 683 patients
with refractory low-back pain, 83% of whom had
received pregabalin, were analyzed.®® The authors
found a 62% response rate in the pregabalin-treated
patients and a 37% rate in those patients under usual
care (P < 0.001).%6 Similar results were observed
in another secondary analysis of a naturalistic study
in 312 patients with refractory neck pain.*” In this
latter analysis, patients who were added pregabalin
to their current regimen exhibited a higher response
rate than patients under usual care (55% vs. 38%,
P < 0.001).% Interestingly, in 29 gabapentin non-
responders with peripheral neuropathy who com-
pleted the 12-month follow-up period, switching to
pregabalin was associated with a significant 24%
reduction in pain and a significant improvement in
the quality of life.®

Plested et al performed a systematic review
of pregabalin, a lidocaine plaster and duloxetine
in patients with refractory neuropathic pain.®® It
included four of the 5 studies with pregabalin
mentioned above and 3 studies published only as
abstracts. According to the authors, significant pain
reduction was reported in all 7 of the studies involv-
ing pregabalin, while only one study using lidocaine
reported a significant reduction; there was only one
study with duloxetine.®

Pregabalin in combination therapy

In clinical practice, it is common for patients with
neuropathic pain to require treatment with more than
one drug to obtain adequate pain control."* In addi-
tion, drug treatment for psychological distress or for
the side effects of the main treatment is sometimes
needed and contributes to the frequent polypharmacy
in these patients. '

Information from randomized clinical trials on the
use of combination therapies in patients with neu-
ropathic pain has only recently become available.
Interestingly, most of these trials involve the use of
gabapentin or pregabalin, probably because of their
pharmacodynamic and pharmacokinetic advantages:
a novel mechanism of action for pain relief and an
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almostcomplete lack of drug-druginteractions. Abrief
review of those trials can be found elsewhere.'?

Randomized trials of pregabalin in combination
therapy have been discussed above. Overall, the avail-
able data suggest that some combinations involving
pregabalin may be useful, including combinations
with amitriptyline for the treatment of painful dia-
betic neuropathy,” with 5% lidocaine for the treat-
ment of postherpetic neuralgia® and with celecoxib
for the treatment of low-back pain.®® By contrast, the
combination of pregabalin with oxycodone was not
useful in a randomized clinical trial in patients with
peripheral neuropathic pain.”' In a non-randomized
trial, however, this combination showed improved
pain relief at lower doses than either treatment
alone.¥

When using a combination strategy, principles
of rational poplypharmacy should be bear in mind
which include take the advantage of complemen-
tary mechanism of action (eg, using pregabalin or
gabapentin with serotonin norepinephrine reuptake
inhibitors [SNRIs], opiods or other drugs), avoid
additive adverse events (eg, avoiding the use of a
SNRI with another antidepressant or tramadol) or
decrease the risk of drug-drug interactions, among
others.”

Table 6. Main differences between pregabalin and gabapentin.

Experience with pregabalin

in the clinical practice setting

Besides to the previously commented naturalistic
studies in patients with refractory pain, we have run
a series of studies and analyses of pregabalin for the
treatment of various neuropathic conditions in the
clinical practice setting.”’ Two of these studies were
run with a similar design: 12-week studies in patients
with chronic pain treated in the primary care setting
with a diagnosis of neuropathic pain®* or painful
radiculopathy.®*** In addition, we performed a specific
analysis of patients with trigeminal neuralgia.’>%

In patients with chronic pain due to diabetic neu-
ropathy, post-herpetic or trigeminal neuralgia we
found that treatment with pregabalin, either as mono-
therapy or add-on therapy, was associated with large
effect on pain and associated symptoms such as sleep
disturbance and mood disorders, improving disabil-
ity and quality of life.”’ This improvement in patients
receiving pregabalin was associated to reductions in
health resources and cost as compared with patients
receiving a non-pregabalin treatment regimen.”
We observed almost identical results in clinical and
pharmacoeconomic outcomes in patients with pain-
ful lumbar or cervical radiculopathy.”** Finally, in
an analysis of patients with trigeminal neuralgia,

Characteristic Pregabalin

Gabapentin

Indications — Peripheral neuropathy — Peripheral neuropathy®
— Central neuropathy? — Adjunctive therapy in the treatment
— Adjunctive therapy for adult patients with of partial seizures.
partial onset seizures
— Management of fibromialgia®
— Generalized anxiety disorder?
Absorption Not saturable Saturable
Linear pharmacokinetics Yes No
Bioavailability >90% Drops from 60% to 33% as the
dosage increases
Tmax 1 hour 3—-4 hours

Dosage frequency

Effective dose

Clinical result: number of
positive (+) and negative (-)

Every 8-12 hours
150-600 mg/day

RCTs¢:

— PDN 6+

— PHN 4+

— HIV neuropathy 1-

— Central neuropathic pain 2+/1—

Every 8 hours
1.200-2.400 mg/day

3+/1-
2+
1+/1-
1—

Notes: 2Only in Europe; *Only in USA; °In USA only indicated for postherpetic neuralgia; “Data for gabapentin from reference 115.
Abbreviations: HIV, human immunodeficiency virus; PDN, painful diabetic neuropathy; PHN, postherpetic neuralgia; RCTs, randomized clinical trials.
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Table 7. Most common (>5%) adverse reactions in premarketing clinical trials of pregabalin in the treatment of painful

diabetic neuropathy and postherpetic neuralgia.

Body system- Painful diabetic neuropathy
preferred term 75mglday 150 mg/day 300 mg/day 600 mg/iday  All PGB* Placebo
[N=77] [N =212] [N =321] [N = 369] [N =979] [N = 459]
% % % % % %
Dizziness 8 9 23 29 21 5
Somnolence 4 6 13 16 12 3
Peripheral edema 4 6 9 12 9 2
Dry mouth 3 2 5 7 5 1
Infection - - - - - -
Headache - - - - - -
Asthenia 4 2 4 7 5 2
Constipation 0 2 4 6 4 2
Weight gain 0 4 4 6 4 0
Accidental injury 5 2 2 6 4 3
Edema 0 2 4 2 2 0
Neuropathy 9 2 2 5 4 3
Ataxia 6 1 2 4 3 1
Confusion 0 1 2 3 2 1
Thinking abnormalf 1 0 1 3 2 0
Abnormal gait 1 0 1 3 1 0

treatment with pregabalin was associated with a
significant and clinically relevant reduction of pain,
anxiety and depressive symptoms, sleep disturbance
and an improvement in patient functioning and health
related quality of life.”” Again, this clinical effect was
accompanied by a reduction in health resource utili-
zation and an improvement in work productivity.*

Pregabalin or Gabapentin: Does It
Make a Difference from the Clinical

Perspective?
We have previously commented on the differences
in the pharmacology of pregabalin and gabapentin.
Briefly, a higher affinity for the o -6, subunit, a grea-
ter rate of absorption and linear pharmacokinetics,
among others, distinguish pregabalin from its par-
ent compound. A summary of these differences is
presented in Table 6. Do these pharmacological dif-
ferences translate into any differences in clinical ben-
efits? Although there are no head-to-head randomized
clinical trials comparing pregabalin with gabapentin,
the data from some observational studies and other
designs suggest that pregabalin may be somewhat
superior to gabapentin.

The only prospective, direct comparison of
pregabalin and gabapentin is a post-hoc analysis of

two multicenter, prospective, 12-week studies that
were conducted to evaluate the costs associated with
neuropathic pain secondary to diabetic neuropathy,
postherpetic neuralgia, trigeminal neuralgia and
radiculopathy.”” From these two studies, we selected
all the patients treated with gabapentin (n = 44)
and a matched group of pregabalin-treated patients
(n = 88). At the end of the study, we found a signifi-
cantly greater reduction in the last-week mean pain
score with pregabalin. The pain control was also sig-
nificantly greater with pregabalin, which had a 61%
response rate versus 41% for gabapentin; we con-
sider this difference to be clinically relevant.”” We
also found that the patients who received pregabalin
showed a greater reduction in the number of medi-
cal visits and in the consumption of other analgesics,
particularly opiates, which supports the hypothesis
of better pain control with pregabalin.”’ In a retro-
spective evaluation of the use of these two drugs in
patients with postherpetic neuralgia, Gore et al found
that opioid use increased after initiating treatment
with gabapentin and decreased after initiating pregab-
alin, which supports our results.”® The differences in
the pharmacokinetics of pregabalin and gabapentin
may also account for the differences in efficacy. In
these two studies, a greater proportion of the patients
treated with pregabalin reached the therapeutic dose
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Postherpetic neuralgia

75 mg/d 150 mg/d 300 mg/d 600 mg/d All PGB~ Placebo
[N =84] [N =302] [N=312] [N = 154] [N =852] [N = 398]
% % % % % %

1 18 31 37 26 9

8 12 18 25 16 5

0 8 16 16 12 4

7 7 6 15 8 3

14 8 6 3 7 4

5 9 5 8 7 5

4 5 5 5 5 2

1 2 5 7 4 0

4 3 3 5 3 2

0 1 2 6 2 1

1 2 5 9 5 1

1 2 3 7 3 0

0 2 1 6 2 2

0 2 4 8 4 1

than those treated with gabapentin.””?® Due to its
pharmacokinetic characteristics, gabapentin requires
high doses to achieve therapeutic levels (ie, 1,800 to
3,600 mg/day) but should be started at a relatively
low dose (ie, 300 mg/day),” while pregabalin can be
started at 150 mg/day, which is the lower limit of
the therapeutic dose range.”*® However, based in our
experience, in order to minimize tolerability prob-
lems, we recommend starting pregabalin at a dose of
75 mg/day for 2-3 days and then increased the dose
up to 150 mg/day.

Again, there are no data from randomized clini-
cal trials that support the superiority of pregabalin
over gabapentin. Using simulation models based on
the results from clinical trials, however, it has been
reported that treatment with pregabalin resulted
in more days with no or mild pain and more days
with 50% reduction in pain intensity than did treat-
ment with gabapentin'®'?! In addition, in a systematic
review of the literature on the efficacy of pregaba-
lin and gabapentin for the treatment of neuropathic
pain in spinal cord injury, Tzellos et al reported that
results from randomized trials support the superior
efficacy of pregabalin when compared to gabapentin
using several important outcome variables, although
pregabalin is associated with more side effects than
gabapentin.®’

Data from other therapeutic areas also support
this potential superiority of pregabalin over
gabapentin. In a meta-analysis of randomized-
controlled trials of pregabalin and gabapentin in
patients with partial epilepsy, Delahoy et al reported
that pregabalin shows a significantly higher response
rate at a dose of 300 mg and 600 mg versus gaba-
pentin at 1200 mg and 1800 mg, respectively.'*
An analysis of a prescription database showed that,
among psychiatric patients, benzodiazepine use was
reduced by 48% in patients treated with pregaba-
lin, compared to a 14% reduction in patients who
received gabapentin.'® In another analysis of a data-
base of patients with fibromyalgia, patients who were
newly prescribed pregabalin showed a significant
decrease in the consumption of nonsteroidal anti-
inflammatory drugs, anticonvulsants and combina-
tion therapies, while patients treated with gabapentin
showed a significant increase in the use of opioids,
SNRIs, anticonvulsants, benzodiazepines and com-
bination therapies.'®

Finally, switching from gabapentin to pregabalin
was associated with a 25% reduction of pain for both
gabapentin responders and non-responders in a cohort
study.® Some authors believe that the efficacy of
pregabalin in gabapentin non-responders suggests the
presence of an additional analgesic mechanism that is
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specific to pregabalin.'®® In the clinical practice, the
development of tolerance to gabapentin is not uncom-
mon and might also explain the response to pregabalin
in patients unsuccessfully treated with gabapentin.

Tolerability and Safety

Pregabalin was generally well tolerated in premarket-
ing clinical trials, with most of the adverse reactions
being of mild to moderate severity, dose-dependent
and self-limited. In clinical trials in patients with
neuropathic pain associated with diabetic peripheral
neuropathy or postherpetic neuralgia, 9%—14% of
patients treated with pregabalin and 4%—7% of those
treated placebo discontinued treatment prematurely
due to adverse reactions.” In these populations, the
most frequent adverse reactions were dizziness, som-
nolence and peripheral edema (Table 7). The most
frequent adverse reactions leading to drug discon-
tinuation were dizziness (3%—4%) and somnolence
(2%-3%).

In controlled clinical trials, 0.5% of the pregabalin
patients and 0.2% of the placebo patients withdrew
due to peripheral edema. Importantly, there was no
apparent association between peripheral edema and
cardiovascular complications, such as hypertension or
congestive heart failure. In addition, peripheral edema
was not associated with laboratory changes sugges-
tive of deterioration in renal or hepatic function.?

Pregabalin treatment may cause weight gain. In
controlled clinical trials of pregabalin use for up to
14 weeks, a gain of 7% or more over the baseline
weight was observed in 9% of the pregabalin-treated
patients and 2% of the placebo-treated patients. Few
of the patients treated with pregabalin (0.3%) with-
drew from the controlled trials due to weight gain.
The pregabalin-associated weight gain was related to
dose and duration of exposure, but did not appear to
be associated with baseline BMI, gender, or age. The
weight gain was not limited to patients with edema.
While the effects of pregabalin-associated weight
gain on glycemic control have not been systemati-
cally assessed, in controlled and longer-term open-
label clinical trials with diabetic patients, pregabalin
treatment did not appear to be associated with loss of
glycemic control (as measured by HbA, ).

Following the abrupt or rapid discontinuation of
pregabalin, some patients have reported symptoms
that include insomnia, nausea, headache, and diarrhea.

As with other psychotropic medications (eg, most
antidepressants), therefore, pregabalin should be
tapered down gradually over a minimum of 1 week
rather than discontinued abruptly.

The overall adverse event profile of pregabalin was
similar between women and men®’ and between young
adults and elderly patients.'” Among elderly patients
with diabetic peripheral neuropathy or postherpetic
neuralgia, moreover, the proportion of patients with any
of the most common adverse reactions (ie, dizziness,
somnolence, peripheral edema, asthenia, dry mouth,
weight gain) did not differ in patients aged 75 years or
older and patients aged 65 to 74 years.'%

The Place of Pregabalin in the

Pharmacotherapy of Neuropathic Pain
With the exception of some randomized clinical trials
comparing pregabalin with amitriptyline, oxycodone
and lidocaine for a few neuropathic conditions, there
are no head-to-head comparisons of pregabalin with
other pharmacological treatments for neuropathic
pain. Therefore, it is difficult to establish the relative
place of pregabalin in particular, and of calcium chan-
nel 0,-8, ligands in general, in the treatment of neu-
ropathic pain conditions. However, recommendations
and/or guidelines prepared by scientific societies do
provide valuable information in this regard.

In Table 8, we provide a summary of the rec-
ommendations of several scientific associations
or groups on the treatment of neuropathic pain in
general»1%1"! and on the treatment of specific con-
ditions, such as painful diabetic neuropathy'"’-'"> or
postherpetic neuralgia.'® Together with tricyclic
antidepressants, pregabalin (and in most guide-
lines gabapentin as well) is considered the first line
pharmacological treatment for both peripheral and
central neuropathic pain. Serotonin and noradrena-
line reuptake inhibitors, especially duloxetine, are
also considered a first-line option for the treatment
of painful diabetic neuropathy. In addition, topical
lidocaine is also considered a first-line treatment for
postherpetic neuralgia. Finally, the standard first-
line treatment for trigeminal neuralgia is carbam-
azepine or oxcarbazepine. As has been suggested
for peripheral neuropathic pain,''* calcium channel
o,,-8, ligands may be better options than tricyclic
antidepressants, if we take tolerability into account.
Again, comparative data for the various drugs in the
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treatment of neuropathic pain are scarce; therefore,
firm conclusions on this subject are not possible.
There have been two comparisons between pregab-
alin and amitriptyline in the treatment of painful
neuropathic conditions,*>! but only one provided
sufficient tolerability information.* In that study, as
has been previously mentioned, amitriptyline (at a
mean dose of 16 mg/day) was associated with a sig-
nificantly higher risk of withdrawal due to adverse
reactions than was pregabalin.® In our view, the tol-
erability advantages of pregabalin over the tricyclic
antidepressants are likely to exist in elderly patients,
but they should be further evaluated in young adults.
Overall, pregabalin accounts for the largest body
of evidence for the treatment of neuropathic pain,
regarding both the number of randomized clinical
trials performed and the indications evaluated.

In addition to efficacy and overall tolerability issues,
certain other factors should be considered when select-
ing a drug for the treatment of neuropathic pain. Elderly
patients are particularly sensitive to the anticholinergic
side effects of tricyclic antidepressants, such as tachy-
cardia, urinary retention, constipation, dry mouth,
blurred vision, and exacerbation of narrow-angle
glaucoma. The central nervous system anticholinergic
effects include cognitive impairment, psychomotor
slowing, confusion, sedation, and delirium, and they
may be associated with an increased risk for falls.
Overall, tricyclic antidepressants patients should be
started on low doses, and elderly patients should be
observed closely during treatment; in many patients,
they should be avoided. The main contraindications
and precautions of the first-line drugs for the treatment
of neuropathic pain are presented in Table 9.

Table 9. Main contraindication and precautions for first-line medications for the treatment of neuropathic pain.

Comorbidity/factor Avoid Use with caution

Glaucoma TCA, duloxetine Venlafaxine

Suicidality Tramadol Duloxetine, Gabapentin, Pregabalin,
TCA, Venlafaxine

Abuse/dependence Tramadol'

Hypertension

Orthostatic Hypotension and Syncope
Cardiovascular disease (eg, heart failure,
myocardial infarction)

Cholesterol

Risk of bleeding (use of NSAIDs, aspirin
or other drugs that alter coagulation)
History of seizures

Hyperthyroidism

Weight gain

Renal impairment

Duloxetine, Venlafaxine
TCA, Duloxetine?

TCA3 Venlafaxine, Pregabalin®

Venlafaxine
Duloxetine, Venlafaxine

Tramadol®, Duloxetine, Venlafaxine
Venlafaxine

Pregabalin

Duloxetine®, TCA, venlafaxine

TCA, venlafaxina, Lidocaine®
Tramadol
Tramadol

Hepatic impairment Duloxetine’
Risk of respiratory depression

Patients receiving CNS depressants such as alcohol,

opioids, anesthetic agents, narcotics, phenothiazines,

tranquilizers or sedative hypnotics

Patients using opiods

History of angioedema

Gabapentin®
Pregabalin

Notes: 'Proper assessment of the patient and periodic re-evaluation of therapy are appropriate measures that help to limit the potential abuse of this
product; 2The risk of blood pressure decreases may be greater in patients taking concomitant medications that induce orthostatic hypotension (such as
antihypertensives) or are potent CYP1A2 inhibitors; *These drugs are not recommended for use during the acute recovery phase following myocardial
infarction. Patients with any evidence of cardiovascular disease require cardiac surveillance at all dosage levels of the drug; “Because there are limited
data on congestive heart failure patients with New York Heart Association (NYHA) Class lll or IV cardiac status, exercise caution when using pregabalin
in these patients; °Risk of convulsions may increase in patients with epilepsy, those with a history of seizures, in patients with a recognized risk for
seizure (such as head trauma, metabolic disorders, alcohol and drug withdrawal, CNS infections) or in patients receiving antidepressants; éDuloxetine
should ordinarily not be used in patients with end-stage renal disease or severe renal impairment (creatinine clearance <30 mL/min). Increased plasma
concentration of duloxetine, and especially of its metabolites, occur in patients with end-stage renal disease (requiring dialysis); "Duloxetine should not
be prescribed to patients with substantial alcohol use or evidence of chronic liver disease; éPatients with severe hepatic disease are at greater risk of
developing toxic blood concentrations of lidocaine, because of their inability to metabolize lidocaine normally; °Patients who require concomitant treatment
with morphine may experience increases in gabapentin concentrations. Patients should be carefully observed for signs of CNS depression, such as
somnolence, and the dose of Neurontin or morphine should be reduced appropriately.
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Conclusions

Neuropathic pain is a difficult to treat chronic condition.
Pregabalin, an 0,,-0 ligand, has demonstrated to be
effective in several peripheral neuropathic painful
conditions such as diabetic peripheral neuropathy,
post-herpetic neuralgia and trigeminal neuralgia, as
well as central neuropathic pain. In fact, pregabalin
is the only drug in Europe approved for the treatment
of central neuropathic pain. An important advantage
of pregabalin, shared with gabapentin, is the lack of
hepatic metabolism and lack of interaction with cyto-
chrome P450 that confers these two drugs a reduced
risk for drug-drug interactions. This latter character-
istic and the distinctive mechanism of action make
pregabalin an attractive drug for use in combination
for the treatment of neuropathic pain. Most common
adverse reactions with pregabalin are dizziness, som-
nolence, weight gain and peripheral edema. Central
nervous system adverse reactions (eg, dizziness and
somnolence) can be minimized with a slower dose
titration. Overall, these characteristics of pregabalin
explain why it has been placed among first-line treat-
ments for neuropathic pain in most evidence-based
clinical guidelines.
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