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Features and properties of pregabalin (Lyrica®, CI-1008)Abstract
▲ Pregabalin, the pharmacologically active S-enanti- Indication

omer of 3-aminomethyl-5-methyl-hexanoic acid,
Painful diabetic peripheral neuropathyhas a similar pharmacological profile to that of its

developmental predecessor gabapentin, but showed Putative mechanism of action
greater analgesic activity in rodent models of neuro-

Binds to the α2-δ protein subunit of voltage-gated calciumpathic pain. channels and reduces excitatory neurotransmitter release
▲ The exact mechanism of action of pregabalin is

Dosage and administrationunclear, although it may reduce excitatory neuro-
transmitter release by binding to the α2-δ protein Recommended dosage 150–600 mg/day
subunit of voltage-gated calcium channels.

Route of administration Oral▲ Oral pregabalin at fixed dosages of 300 and 600 mg/
day, administered three times daily, was superior to Frequency of administration 2 or 3 times daily
placebo in relieving pain and improving pain-relat-

Mean pharmacokinetic parameters (1–300mg single oraled sleep interference in three randomised, double-
dose in healthy volunteers)blind, multicentre studies of 5–8 weeks’ duration in

a total of 724 evaluable patients with painful diabe- Bioavailability ≈90% (no plasma protein
tic peripheral neuropathy (DPN). binding)

▲ Significant reductions in weekly mean pain scores
Peak plasma concentration 0.04–9.46 mg/L(primary endpoint) and sleep interference scores

were observed at 1 week and sustained thereafter. A Time to peak plasma 1.3h
concentrationsignificant reduction in pain was apparent on the

first day of treatment with pregabalin 300 mg/day. Area under the plasma 0.2–66.3 mg • h/L
▲ Twice daily fixed (600 mg/day) or flexible concentration-time curve

(150–600 mg/day) pregabalin was also effective in
Metabolism and elimination Negligible hepatic metabolism,reducing pain and sleep interference in two 12-week with primarily renal elimination

placebo-controlled trials in a total of 733 random- (98% as unchanged drug)
ised DPN patients.

Elimination half-life 4.6–6.8h▲ Pregabalin was well tolerated in DPN patients;
mild-to-moderate dizziness, somnolence and peri- Adverse events
pheral oedema were the most common adverse

Most frequent Dizziness, somnolence andevents.
peripheral oedema
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verse events.[5] Additional rapidly acting, effective
and safe treatments are therefore desirable.

H2N
(S)

HO2C Pregabalin (Lyrica® 1; 3-isobutyl GABA) is the
Pregabalin pharmacologically active S-enantiomer of 3-ami-

nomethyl-5-methyl-hexanoic acid.[6] It was devel-
oped as a follow-up compound to gabapentin, andPainful diabetic peripheral neuropathy (DPN) is
has been shown to be effective in the treatment ofestimated to affect 20–24% of the US diabetic popu-
several disorders, including neuropathic pain [DPNlation or ≈3 million people.[1] Chronic DPN symp-
and postherpetic neuralgia (PHN)], epilepsy (add-ontoms, predominantly to the lower limbs and feet, can
treatment of partial seizures) and generalised anxie-persist for many years and substantially reduce pa-
ty disorder.[6] This profile, however, focuses on thetients’ health-related quality of life through inter-
efficacy and tolerability of oral pregabalin in the

ference with general, social and recreational activi-
treatment of DPN.

ties, as well as with work, mobility, mood and
sleep.[1] The pathophysiology of DPN is still un- 1. Pharmacodynamic Profile
clear;[2] however, duration of diabetes mellitus and
poor glycaemic control appear to be important risk ● Pregabalin has a similar pharmacological profile
factors for the development of this condition.[1] to that of gabapentin.[7,8] It demonstrated antial-

lodynic and antihyperalgesic activities in variousTreatment of DPN, like that of neuropathic pain
rodent models of neuropathic pain, including: vin-associated with other specific syndromes, is chal-
cristine-,[9] streptozocin-[10] and nerve injury-in-lenging.[2] In the absence of a curative therapy,
duced[11-13] mechanical allodynia; formalin-,[14] car-management relies mainly on pharmacological con-
rageenan-,[14,15] substance P-,[16] NMDA-,[16] andtrol of pain symptoms in conjunction with good
thermal injury-[17,18] induced hyperalgesia; and sur-

glycaemic control and other appropriate diet and
gically-induced mechanical allodynia.[19] The antial-

lifestyle interventions.[2] Prior to duloxetine, a dual
lodynic and antihyperalgesic effects of pregabalin

serotonin and noradrenaline (norepinephrine) reup- were observed at dosages 2- to 4-fold lower than
take inhibitor, becoming the first agent to be specifi- those of gabapentin.[7]

cally approved for use in this indication by the US
● The exact mechanism of action of pregabalin is

FDA,[3] suggested first-line medications included unclear.[6] It is a structural analogue of GABA, like
tricyclic antidepressants (TCAs; e.g. nortryptyline, gabapentin, although neither compound interacts
imipramine) and topical treatments (e.g. capsaicin) with GABA-A or -B receptors, or influences GABA
for patients with mild-to-moderate DPN; the an- uptake.[8,20]

ticonvulsant gabapentin for patients with moderate
● Pregabalin (and gabapentin) may, however,

to severe pain; and opioid analgesics (e.g. codeine, modulate the presynaptic release of excitatory
tramadol, oxycodone) for intermittent/severe/break- neurotransmitters, such as glutamate and noradrena-
through pain only.[2,4] However, drawbacks with line (norepinephrine), by selectively binding with
some of these agents include a slow onset of analge- high affinity to α2-δ protein, an auxiliary subunit of
sic action (TCAs, capsaicin), a potentially limiting voltage-gated calcium channels[21-23] (see also re-
adverse effect profile (TCAs; to a lesser extent opi- view by Lauria-Horner and Pohl[7]). Recent struc-
oids) and possible dependency related to long-term ture-activity studies as well as results with a mutant
use (opioids).[2,5] Moreover, most patients require a mouse model of neuropathic pain indicate that bind-
combination of these drugs for adequate pain re- ing to α2-δ protein is a prerequisite for the analgesic
lief,[4] which increases the risk of drug-related ad- actions of pregabalin.[24]

1 The use of trade names is for product identification purposes only and does not imply endorsement.
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● Both pregabalin and gabapentin modulated the ● Renal excretion is the primary route of elimina-
release of the sensory neuropeptides substance P and tion of pregabalin; 98% of the administered dose is
calcitonin gene-related peptide from rat spinal tis- eliminated as unchanged drug in the urine.[31] Urin-
sues, but only under conditions that correspond to ary recovery of pregabalin was independent of the
significant inflammation-induced sensitisation of dose, although it was slightly higher after multiple-
the spinal cord.[25] than single-dose administration.[27] The elimination

half-life (t1/2) was ≈6 hours (range, 4.6–6.8 hours
2. Pharmacokinetic Profile following a single 1–300mg dose[28]), and was inde-

pendent of the dose.[27]

The pharmacokinetics of pregabalin have been The pharmacokinetics of a single 50mg oral dose
examined in healthy volunteers (data only available of pregabalin have been investigated in 26 otherwise
as abstracts[26-29]), in otherwise healthy subjects with healthy subjects aged 18–75 years with various de-
various degrees of renal function[30] and in patients grees of renal function.[30] For the purposes of mak-
with end-stage renal failure (ESRF).[30] Additional ing pregabalin dosage recommendations, subjects
information is available from earlier reviews of the were stratified according to the following creatinine
drug,[6,7] as well as a recent summary of pharmaco- clearance (CLCR) groups: >60 mL/min (n = 11);
kinetic studies published as an abstract.[31] Mean 30–60 mL/min (n = 7); 15–29 mL/min (n = 7); and
pharmacokinetic parameters are reported throughout <15 mL/min (n = 1). An additional 12 patients with
this section. ESRF (urinary output ≤200 mL/24h) who required
● Pregabalin was rapidly absorbed and displayed three times weekly haemodialysis were also studied;

linear pharmacokinetics after oral administration in pregabalin was administered ≈24 hours before the
a total of 86 healthy volunteers.[27,28] The time to next scheduled dialysis session.[30]

peak plasma concentration (Cmax), was 1.3 hours.[28]
● Pregabalin oral clearance was directly propor-

Both Cmax and the area under the plasma concentra- tional to CLCR in patients not on dialysis; it was
tion-time curve (AUC) increased in proportion to 56.5, 30.6, 16.7 and 8.3 mL/min in the >60, 30–60,
the dose following single rising (1–300mg) or multi- 15–29 and <15 mL/min CLCR groups, respectively.
ple rising (25–300mg every 8 hours then 300mg In line with this, t1/2 was prolonged and AUC0–∞ was
every 12 hours) doses.[27] Values for Cmax and the increased. Pregabalin was effectively cleared in pa-
AUC following a single 1–300mg dose are listed in tients with ESRF undergoing dialysis, with each
the Features and Properties table. 4-hour haemodialysis session removing ≈50–60%
● The oral bioavailability of pregabalin was of the amount of drug initially present in the circula-

≈90%.[28] Food delayed the rate, but not extent, of tion.[30]

pregabalin absorption.[31] The drug undergoes negli-
gible hepatic metabolism after oral administration in 3. Therapeutic Trials
healthy volunteers[6] and does not bind to plasma
proteins.[7] The lack of hepatic metabolism (and of The efficacy of pregabalin in treating neuropathic
pregabalin activity at cytochrome P450 enzymes) pain due to DPN has been evaluated in five random-
was reflected in an absence of pharmacokinetic ised, double-blind, placebo-controlled, multicentre
drug-drug interactions in relevant studies.[31] How- studies (n = 146–395).[32-36] Four trials enrolled ex-
ever, no further details are available.[6,7,31] clusively DPN patients and evaluated fixed dosages
● Similarly, no pharmacokinetic drug interactions of pregabalin administered twice daily for 12

between pregabalin (dosage unspecified) and oral weeks[36] or three times daily for 5–8 weeks (studies
antidiabetic agents or insulins were observed in a 1008-014,[33] 1008-029[34] and 1008-131[32]). The
population pharmacokinetic (meta)analysis of 1099 fifth trial (hereafter referred to as the ‘fixed-flexible
healthy volunteers, subjects with renal impairment dosage study’) assessed both fixed and flexible dos-
and patients with chronic pain.[29] ages of the drug administered twice daily for 12

© 2004 Adis Data Information BV. All rights reserved. Drugs 2004; 64 (24)
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weeks in predominantly DPN patients.[35] Two of and 69 patients randomised to pregabalin 300 mg/
these studies have been published in full (1008- day and placebo in study 1008-131.[32]

131[32]) or are in press (1008-029[34]); the remaining In the fixed-dosage twice daily trial,[36] 99, 99,
three studies are only available as abstracts.[33,35,36]

101 and 96 patients were randomised to pregabalin
Also reported in abstracts are additional data from 150 mg/day, 300 mg/day, 600 mg/day and placebo;
two[33,34,37] or all three[32-34] of the fixed-dosage three the corresponding ITT populations are not, how-
times daily trials,[38-40] and an analysis of six follow- ever, available. Patients assigned to the 600 mg/day
on, open-label extensions of controlled trials in pa- dosage group received pregabalin 600 mg/day only
tients with neuropathic pain (DPN or PHN).[41]

if their CLCR was normal (>60 mL/min; n = 88);
Patients aged ≥18 years with a diagnosis of DPN those with a low CLCR (>30–≤60 mL/min; n = 13)

for ≥6 months[35] or 1–5 years[32-34,36] were consid- received a clinically equivalent dosage of pregabalin
ered eligible if: (i) they had completed at least four 300 mg/day.[36]

daily pain diaries and had a minimum daily score of In the fixed-dosage three times daily trials, pre-
≥4 on an 11-point numerical pain rating scale[42] (0 = gabalin dosages of 150 and/or 600 mg/day were
no pain to 10 = worst possible pain) during the force-titrated over the first 6 days[34] or 2 weeks[33] in
baseline week preceeding randomisation; and (ii) studies 1008-014[33] and 1008-029,[34] whereas dos-
they had pain equivalent to ≥40mm on the 100mm ages of 75 and/or 300 mg/day in studies 1008-029[34]

visual analogue scale (VAS) of the Short-form Mc- and 1008-131[32] were not titrated. In the fixed-
Gill Pain Questionnaire (SF-MPQ) at baseline and dosage twice daily trial,[36] pregabalin dosages of
randomisation visits. Exclusion criteria included 150, 300 or 600 mg/day were titrated over 1 week;
CLCR <30[36] or ≤60[32-35] mL/min and failure to no other details are available.
respond to previous treatment with gabapentin

DPN patients (n = 96) in the fixed-dosage arm of≥1200 mg/day.[32]

the fixed-flexible dosage study[35] received pre-
The primary efficacy measure was the endpoint gabalin 300 mg/day for the first week followed by

weekly mean pain score on the 11-point pain rating 600 mg/day for the remainder of the study. DPN
scale[42] from patients’ daily pain diaries.[32-36] A patients (n = 105) in the flexible-dosage arm had
supplementary analysis of the primary efficacy their dosage optimised between 150 and 600 mg/day
parameter was the responder rate (i.e. proportion of during an initial 4-week dosage adjustment period
patients with a ≥50% reduction in mean pain score before continuing on that dosage for the remainder
from baseline to endpoint).[32,35,36,38]

of the study. There were 48 DPN patients in the
Secondary measures included: SF-MPQ;[32-34,36] placebo group. This study also included 89 (26%)

daily/weekly sleep interference score;[32-36] Short- patients with PHN; however, separate results for the
form (SF)-36 questionnaire;[32-34] and patient/clini- DPN and PHN populations are not available.[35]

cian global impression of change (PGIC/ ● In the three fixed-dosage three times daily trials,
CGIC).[32-35]

pregabalin 300 and 600 mg/day, but not 75 and 150
All efficacy analyses were performed on the in- mg/day, were effective in reducing pain associated

tent-to-treat (ITT) population, defined as all patients with DPN.[32,38] The endpoint least squares (LS)
who received at least one dose of study med- mean pain scores were 4.29 with pregabalin 600 mg/
ication.[32,35,38] For the fixed-dosage three times day in study 1008-014 (p = 0.0002 vs placebo
daily trials, the ITT populations consisted of the [5.55]),[33] 3.80 and 3.60 with pregabalin 300 and
following: 79, 82 and 82 patients randomised to 600 mg/day in study 1008-029 (p ≤ 0.0002 vs place-
pregabalin 150 mg/day, 600 mg/day and placebo in bo [5.06])[34] and 3.99 with pregabalin 300 mg/day
study 1008-014;[33] 77, 81, 82 and 97 patients ran- in study 1008-131 (p = 0.0001 vs placebo [5.46]).[32]

domised to pregabalin 75 mg/day, 300 mg/day, 600 Baseline LS mean pain scores were between ≈6 and
mg/day and placebo in study 1008-029;[34] and 75 7 for all treatment groups in all three studies.[32-34]

© 2004 Adis Data Information BV. All rights reserved. Drugs 2004; 64 (24)
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● The proportion of responders among patients was sustained during treatment for 5–8
treated with pregabalin 300 or 600 mg/day three weeks.[32,38,39] Of note, daily mean pain scores were
times daily (39–48%) was more than double that for significantly improved compared with placebo be-
placebo-treated patients (15–18%) [figure 1].[32,37] ginning on the first day of treatment in the untitrated

pregabalin 300 mg/day dosage groups in studies● Patients receiving pregabalin 300 or 600 mg/day
1008-029 and 1008-131 (p ≤ 0.0004), and beginningthree times daily also experienced significantly less
on the second and seventh day of treatment in thesleep disturbance than placebo recipients. The end-
titrated pregabalin 600 mg/day dosage groups inpoint LS mean sleep interference scores were 2.90
studies 1008-029 (p = 0.004; initial dosage 75 mg/with pregabalin 600 mg/day in study 1008-014 (p =
day) and 1008-014 (p = 0.006; initial dosage 1000.0004 vs placebo [4.05]),[39] 2.86 and 2.62 with
mg/day), respectively.[40]

pregabalin 300 and 600 mg/day in study 1008-029
(p = 0.0001 vs placebo [4.17])[39] and 2.78 with ● Other secondary endpoints significantly im-
pregabalin 300 mg/day in study 1008-131 (p < proved with pregabalin 300 or 600 mg/day three
0.0001 vs placebo [4.32]).[32] Baseline LS mean times daily compared with placebo included the SF-
sleep interference scores were between ≈4.5 and 6 MPQ (in all three studies[32-34]), PGIC and CGIC
for all treatment groups in all three studies. scores (in all three studies[32-34]) and bodily pain
● Both weekly mean pain and sleep interference domain of the SF-36 (in studies 1008-014[33] and

scores were significantly (p < 0.05) improved with 1008-131[32]) [p ≤ 0.036[32] or not reported[33,34]].
pregabalin 300 or 600 mg/day three times daily

● Twice daily administration of pregabalin was
versus placebo at 1 week (i.e. at the first clinical also effective in reducing pain and sleep interference
assessment) in all three studies; the improvement associated with DPN or PHN.[35,36] Significant re-

ductions in pain levels were observed at 1 week and
sustained during treatment for 12 weeks in the 600
mg/day dosage group in the fixed-dosage twice
daily trial (endpoint LS mean pain scores and p-
values vs placebo not available).[36] The treatment
response rate with pregabalin 600 mg/day was also
higher than that with placebo (46% vs 30%; p =
0.036). Pregabalin (all dosages) significantly im-
proved sleep interference scores (p-values vs place-
bo not available).[36]

● The endpoint LS mean pain scores were 3.81 and
3.60 with fixed and flexible pregabalin dosages in
the fixed-flexible dosage study (p ≤ 0.002 vs place-
bo [4.98]).[35] Baseline LS mean pain scores were
between 6.50 and 7.00 for all three treatment groups.
Treatment response rates with fixed (52%) and flex-
ible (48%) dosages of pregabalin were at least doub-
le that with placebo (24%) [p < 0.001 for both
comparisons].[35] Significant (p < 0.05) improve-
ments in weekly mean pain scores versus placebo
were seen at 1 week (fixed-dosage arm) or 2 weeks
(flexible-dosage arm); sleep interference scores
were significantly (p ≤ 0.01) improved at 1 week in
both treatment arms.[35]
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Fig. 1. Efficacy of pregabalin (PRB) in the treatment of painful
diabetic peripheral neuropathy (DPN). The proportion of respond-
ers (i.e. those experiencing a ≥50% reduction in pain from baseline
to endpoint, based on endpoint change in weekly mean pain score
[primary endpoint]) among patients with DPN receiving fixed dos-
ages of PRB 300 or 600 mg/day, or placebo (PL), administered
three times daily, for 5–8 weeks in three, double-blind, multicentre
trials.[32,37] Number of evaluable patients is shown above the bars.
Data for patients receiving PRB dosages of 75 mg/day in study
1008-029 and 150 mg/day in study 1008-014 that were ineffective
based on endpoint change in weekly mean pain score are not
shown. * p = 0.001 vs PL. 
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● Pregabalin 150–600 mg/day (dosage frequency ● Discontinuation rates due to adverse events ap-
not specified) appeared to be an effective long-term peared to be dose-dependent; they were 3% and 9%
maintenance therapy based on an ad hoc analysis of with pregabalin 150 and 600 mg/day in study 1008-
a subset of 217 DPN or PHN patients (relative 014;[33] 3% and 12% with pregabalin 75 and 600 mg/
proportions not specified) who received the drug for day in study 1008-029;[34] and 11% with pregabalin
≥420 days in open-label extensions of six random- 300 mg/day in study 1008-131.[32] Discontinuation
ised clinical trials.[41] Moreover, tolerance to flexible rates due to adverse events with placebo ranged
dosages of pregabalin (range 75–600 mg/day; dos- from 3–5% across all three studies.[32-34]

age frequency not specified) did not develop based
● No cardiovascular, ophthalmological, renal or

on another ad hoc analysis of all 517 DPN or PHN hepatic concerns were noted in studies 1008-014
patients (relative proportions not specified) who re- and 1008-029; no neurological concerns were noted
ceived the drug for ≥420 days in open-label stud- in study 1008-131.[32]

ies.[41]

● Regarding diabetes control, pregabalin had no
effect on glycosylated haemoglobin A1c levels in4. Tolerability
study 1008-131[32] (relevant data for studies 1008-

Unless otherwise indicated, the following prelim- 014 and 1008-029 not available). Three pregabalin
inary tolerability profile of pregabalin is based on 300 mg/day recipients (4.3%) versus one placebo
728 patients with painful DPN who were evaluated recipient (1.4%) in study 1008-131 experienced a
for safety in three randomised, placebo-controlled weight gain of ≥7% from baseline to study end;
fixed dosage-only trials of pregabalin 150–600 mg/ however, mild weight gain as an adverse event was
day administered three times daily for 5–8 only reported by one pregabalin recipient (who did
weeks[32-34] (section 3). not withdraw from treatment).[32]

● Pregabalin was well tolerated;[32] double-blind
● Twice daily administration of fixed (600 mg/

treatment completion rates ranged from 85–94% day)[35,36] or flexible (150–600 mg/day)[35] pre-
with dosages of 300 or 600 mg/day (vs 85–92% with gabalin dosages for 12 weeks was generally well
placebo).[32-34]

tolerated in populations of exclusively[36] or pre-
● The most commonly reported treatment-emer- dominantly[35] DPN patients. Most adverse events

gent adverse events included dizziness, somnolence, were of mild-to-moderate intensity;[35,36] no new
peripheral oedema, headache, blurred vision and safety concerns were noted.[35]

constipation. The majority (85%) of these (and oth-
er) adverse events were of mild-to-moderate intensi-

5. Dosage and Administrationty in study 1008-131.[32]

● The three most frequently occurring treatment-
Based on EU approval (see section 6), the recom-related adverse events appeared to be dose-depen-

mended pregabalin dosage range for the treatment ofdent. The incidence of dizziness ranged from
neuropathic pain, which includes that associated27–39% with pregabalin dosages of 300 or 600 mg/
with DPN and PHN, is 150–600 mg/day adminis-day (three studies[32-34]) versus 10% with pregabalin
tered in two or three divided doses (with or without150 mg/day (one study[33]); the incidence of dizzi-
food).[43] An initial dosage of 150 mg/day may beness with placebo ranged from 2–11% (three stud-
increased to 300 mg/day after 3–7 days, based onies[32-34]). The respective results for somnolence and
individual patient response and tolerability; if neces-peripheral oedema were 20–27% and 7–17% with
sary, the dosage can be increased to 600 mg/daypregabalin 300 and 600 mg/day versus 5% and 4%
after an additional 7 days.[43] Pregabalin dosagewith pregabalin 150 mg/day; the respective inci-
adjustment should be considered in cases of renaldences of somnolence and peripheral oedema with
impairment (section 2).[30]placebo ranged from 3–4% and 1–5%.[32-34]

© 2004 Adis Data Information BV. All rights reserved. Drugs 2004; 64 (24)
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