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Background: Pregabalin is an 0,6 ligand indicated in the USA for treatment of a number of
chronic pain conditions, including diabetic peripheral neuropathy, postherpetic neuralgia, pain
associated with spinal cord injury, and fibromyalgia. A greater understanding of when patients
first respond to treatment with pregabalin and when adverse events emerge, or worsen, could
aid design of new proof-of-concept studies and help guide treatment of patients.

Methods: This was an analysis of five randomized, placebo-controlled, double-blind trials
(between 8 and 16 weeks in duration) of flexible-dose pregabalin (150-600 mg/day). Individual
patient data were pooled into three groups by disease condition: diabetic peripheral neuro-
pathy or postherpetic neuralgia (n=514), spinal cord injury (n=356), and fibromyalgia (n=498).
Responders were classified as having a =30% and/or =50% reduction in mean pain score from
baseline; once a patient responded, they were not scored subsequently (and were excluded from
the responder analysis). The emergence of adverse events at each week was also recorded.
Results: The majority of the 30% and 50% responders emerged within the first 3—4 weeks
with pregabalin, but were more uniformly distributed across the 6 weeks of the analysis with
placebo. The majority of common adverse events also emerged within the first 3—4 weeks of
pregabalin treatment.

Conclusion: These data suggest that the majority of pain responders and common adverse
events emerge within 3—4 weeks of treatment with pregabalin. These data could advise new
proof-of-concept studies and guide clinical management.

Keywords: neuropathic pain, fibromyalgia, clinical trial design

Introduction
Pregabalin is an o, ligand that is indicated in the USA for the treatment of neu-
ropathic pain associated with diabetic peripheral neuropathy (DPN), postherpetic
neuralgia (PHN), spinal cord injury (SCI), and fibromyalgia (FM), and as adjunctive
therapy for partial onset seizures.! Painful DPN and PHN are peripheral neuropathic
pain syndromes affecting up to 20%—-30% of patients with diabetes? or herpes zoster
infection.** Patients with SCI typically experience some form of chronic pain, with
up to 40% experiencing neuropathic pain 5 years after injury.® FM is a chronic pain
disorder, with widespread pain and tenderness being the characteristic symptoms.*’
Estimates of the incidence of FM in the adult US population range from 2% to more
recent estimates of 6%.5°

Each of these chronic pain conditions have a substantial impact on patients’ health-
related quality of life.''? They are also often challenging to treat, particularly so in
patients who may not respond immediately to treatment due to subtherapeutic doses
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or being unable to tolerate therapy.'>'s Physicians treating
these patients with pregabalin would benefit from a better
understanding of when patients are most likely to respond
in order to better plan their treatment strategy. Similarly, a
greater understanding of when the most common adverse
events (AEs) emerge or worsen could aid physicians and
patients, particularly in cases where anticipation of mild AEs
could facilitate improved medication adherence. Researchers
designing proof-of-concept studies for new pain conditions
could be guided by information on how quickly a treatment
effect with pregabalin could be observed. Such information
could help researchers avoid conducting unnecessarily long
proof-of-concept studies. This is important, as guidelines
for improving assay sensitivity in chronic pain clinical trials
recommend shorter durations for proof-of-concept studies
in order to maximize assay sensitivity.'® At the same time,
shorter duration proof-of-concept studies would be less
expensive and would reduce the exposure of patients to a
potentially ineffective therapy.

This study aimed to investigate the treatment response
over the first 6 weeks of clinical trials of flexible-dose pregab-
alin in all chronic pain conditions for which pregabalin is an
approved treatment option to determine when patients first
respond to treatment and when new AEs emerge or worsen.
In these trials, it was decided on a weekly basis over the first
3—4 weeks of the trial if each patient’s dose should be adjusted
based on pain relief and AEs, after which patients completed
the trial receiving their optimal dose. As the pregabalin dose
was tailored to the patient’s needs, this type of study design is
a better representation of real-world clinical practice!’" than
a fixed-dose design, used to establish, typically for regulatory
purposes, an effective dosing range for a population rather
than an individual.

Materials and methods
Study design

This was a pooled analysis of patient level data from five
randomized, placebo-controlled, parallel-group, double-blind
trials of flexible-dose pregabalin. Two trials were in patients
with DPN or PHN (n=514). One, a 12-week study, consisted
of 141 patients on pregabalin (150—600 mg/day in which
dosage adjustments, based on efficacy and tolerability, were
allowed for the first 3 weeks after which the patient remained
on their optimized dose for the remainder of the trial) and
65 on placebo.? The second was an 8-week study consist-
ing of 206 patients on pregabalin (150-600 mg/day, dosage
adjustments for the first 4 weeks and optimized dose for the
remainder of the trial) and 102 on placebo (ClinicalTrials.gov

identifier NCT00301223).?! Two trials were in patients with
neuropathic pain associated with SCI (n=356). The first was
a 12-week study consisting of 70 patients with SCI receiving
pregabalin (150—600 mg/day, dosage adjustments for the first
3 weeks) and 67 on placebo.?? The second was a 17-week
study of 112 patients with SCI receiving pregabalin (150-600
mg/day, dosage adjustments for the first 4 weeks) and 107 pla-
cebo (ClinicalTrials.gov identifier NCT00407745).% Finally,
there was a 15-week study in patients with FM (n=498), in
which 250 patients were treated with pregabalin and 248
with placebo (ClinicalTrials.gov identifier NCT00830167).%
The FM trial included a 3-week dose-escalation/optimization
phase where, after escalation from 150 mg/day to either 300
or 450 mg/day, the dose could be further adjusted (increased
or decreased between 300 and 450 mg/day) for an additional
2 weeks. Patients then continued on their optimized dose for
a 12-week, fixed-dose treatment period. These trials were
selected as their flexible dosing design is a closer represen-
tation of the optimal treatment approach, where pregabalin
should be carefully titrated to the highest tolerable dose in
order to maximize efficacy.!”*

All patients in these studies were =18 years of age and
had an average pain score of =4 on the 11-point numeric
rating scale, where 0 is no pain and 10 is worst possible
pain, during the study screening period, with =4 pain dia-
ries completed. Patients with DPN were diagnosed with
type 1 or type 2 diabetes mellitus and painful, symmetrical
sensorimotor polyneuropathy for =6 months. Patients with
PHN had neuropathic pain for =3 months following heal-
ing of the herpes zoster viral rash. Patients with SCI had
a complete or incomplete SCI of =12 months’ duration,
with chronic pain experienced continuously for =3 months
or with remissions and relapses for =6 months. Patients
with FM had a primary diagnosis of FM according to the
1990 American College of Rheumatology criteria for FM
(widespread pain present for =3 months and pain in =11
of 18 tender points).

In one study in patients with DPN/PHN, the mean
patient age was 62.2 years and the mean duration of DPN
and PHN was 37.2 months and 4.7 years, respectively.?
In the second study in patients with DPN/PHN, the mean
age was 60.0 years (placebo) and 60.1 years (pregabalin)
and the mean duration of DPN was 3.0 years (placebo) and
2.8 years (pregabalin), and PHN was 1.3 (pregabalin and
placebo) years.?! In the two studies of patients with SCI, the
combined mean age was 47.2 and 47.7 years and the mean
duration of pain was 107.8 and 108.1 months, for placebo
and pregabalin, respectively.?® In the study of patients with
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FM, the mean age was 46.7 and 47.9 years and the mean
duration since onset of FM was 62.0 and 69.6 months, for
placebo and pregabalin, respectively.*

In one study of patients with DPN/PHN, the average
daily pregabalin dose over the full treatment period was
372.2 mg/day.® In patients with SCI, the average daily dose
of pregabalin over both studies was 370.0 mg/day.” In the
study of patients with FM, the majority (178 of 250 [71.2%])
received the higher dose of pregabalin (450 mg/day) during
the maintenance phase.?*

Pain responders

New responders were classified as having a =30% and/
or =50% reduction in mean pain score from baseline.?® Once
a patient responded, they were not scored subsequently and
were excluded from the ongoing analysis. Mean pain score
was determined as the mean score over the past 7 days as
recorded by patients in a daily pain diary and measured
using the 11-point numeric rating scale scored from 0 (no
pain) to 10 (worst possible pain). At each week for the first
6 weeks, the numbers of new 30% and 50% responders
were determined and the proportion was compared with the
total number of patients remaining (ie, those who had not
responded in previous weeks or were withdrawn from the
trial) was calculated.

Adverse events

AEs were recorded for the full duration of each trial. In this
analysis, AEs were assessed weekly where an emerging AE
was scored if it appeared for the first time, or if it increased
in severity. Data are shown as the percentage incidence at
each week for the first 6 weeks, given that the majority of
common AEs emerged within this time frame.

Results
Efficacy

The emergence of 30% and 50% responders was similar
across disease groups with, responders typically being appar-
ent within the first 3—4 weeks of the analysis.

In patients with DPN/PHN, the number of 30% respond-
ers peaked at week 3 with pregabalin (15.0%, 22.1%, 26.8%,
and 19.1% by week for weeks 14, respectively) and week 4
with placebo (5.4%, 15.6%, 19.5%, and 24.2% for weeks 14,
respectively, Figure 1A). In total, 231 patients (66.8%) with
pregabalin and 87 (52.4%) with placebo were 30% respond-
ers after 6 weeks. The number of 50% responders peaked
at 3 weeks with pregabalin (5.5%, 9.1%, 12.9%, and 10.6%
for weeks 1-4, respectively) and 4 weeks with placebo

A
304
[} = Pregabalin Placebo
c
[
= 254
©
o
4
T 204
o
4
o 154
o
Y
[5)
o 104
=]
8
& 54
<
&
0-
1 2 3 4 5 6
Weeks
B 25
== Pregabalin Placebo
2
c 204
2
=
©
o
o 154
(7]
L
o
g, 10
S
c
@
S 5-
[
o
0- L
1 2 3 4 5 6
Weeks
C 5.
=== Pregabalin === Placebo
2
c 204
2
=
©
[}
s 154
™
Y
[5)
2 10
g
c
@
e 54
[
o
0- I L
1 2 3 4 5 6
Weeks

Figure | Thirty percent responders by week with pregabalin and placebo.
Responders had a 30% reduction in mean pain score. Once a patient responded,
they were not scored subsequently and were excluded from the analysis. Data are
shown for patients with (A) DPN/PHN, (B) SCI, and (C) FM.

Abbreviations: DPN, diabetic peripheral neuropathy; FM, fibromyalgia; PHN,
postherpetic neuralgia; SCI, spinal cord injury.

(0.6%, 4.9%, 8.2%, and 12.6% for weeks 1-4, respectively,
Figure 2A). In total, 144 patients (41.6%) with pregabalin
and 51 (30.7%) with placebo were 50% responders in the
6-week analysis.

In patients with SCI, the majority of 30% responders
emerged within the first 3 weeks of the SCI trials with pregab-
alin (19.0%, 16.3%, and 21.0% by week for weeks 1-3,
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Figure 2 Fifty percent responders by week with pregabalin and placebo. Responders
had a 50% reduction in mean pain score. Once a patient responded, they were
not scored subsequently and were excluded from the analysis. Data are shown for
patients with (A) DPN/PHN, (B) SCI, and (C) FM.

Abbreviations: DPN, diabetic peripheral neuropathy; FM, fibromyalgia; PHN,
postherpetic neuralgia; SCI, spinal cord injury.

respectively), but were more uniformly distributed across
the duration of this analysis with placebo (6.9%, 10.2%,
and 6.5% for weeks 1-3, respectively, Figure 1B). In total,
103 patients (59.2%) with pregabalin and 56 (32.4%) with
placebo were 30% responders in the 6-week analysis, with
most of these emerging in the first 4 weeks. The majority
of 50% responders emerged with the first 4-5 weeks of the

trials with pregabalin (8.6%, 5.7%, 6.8%, 6.9%, and 5.9%
for weeks 1-5, respectively) but were, again, more uni-
formly distributed across the duration of this analysis with
placebo (0.6%, 3.6%, 2.5%, 2.1%, and 3.7% for weeks 1-5,
respectively, Figure 2B). In total, 53 patients (30.5%) with
pregabalin and 24 (13.9%) with placebo were 50% respond-
ers in the 6-week analysis.

In patients with FM, the proportion of patients who were
30% responders peaked at week 2 with pregabalin (9.6%,
19.9%, and 18.0% by week for weeks 1-3, respectively) and
weeks 2—4 with placebo (4.0%, 7.7%, 7.4%, and 7.7% for
weeks 1-4, respectively, Figure 1C). In total, 131 patients
(52.4%) with pregabalin and 80 (32.3%) with placebo were
30% responders in this 6-week analysis, most of which
emerged within the first 4 weeks. The proportion of patients
who were 50% responders peaked at week 3 with pregabalin
(2.0%, 4.5%, and 13.1% for weeks 1-3, respectively) and
weeks 4-6 (1.2%, 1.6%, 1.3%, and 3.1% for weeks 1-4,
respectively) with placebo (Figure 2C). In total, 60 patients
(24.0%) with pregabalin and 26 (10.5%) with placebo were
50% responders in this 6-week analysis.

Emergence of adverse events
Similar to the analysis of responders, the majority of common
AEs emerged within the time frame of this analysis and, for
the most part, within the first 3—4 weeks.

In patients with DPN/PHN, the most common AEs (and
their incidences) with pregabalin over the entire duration of
the trials were dizziness (14.4%), peripheral edema (9.2%),
somnolence (7.2%), and increased weight (6.3%).2%2! The
majority of these instances of AEs emerged within 3—4 weeks
of treatment with pregabalin, with the exception of peripheral
edema, where the incidence was similar at each week from
weeks 2—6 (Figure 3A).

In patients with SCI, the most common AEs (and their
incidences) with pregabalin across the duration of the trials
were somnolence (35.7%), dizziness (20.9%), dry mouth
(11.0%), fatigue (11.0%), and peripheral edema (10.4%).%
The majority of these AEs emerged, or worsened, within the
first 4 weeks of the trials. The incidence of most AEs peaked
in the first week, with the exception of peripheral edema,
which peaked at week 3 (Figure 3B).

In patients with FM, the most common AEs with pregaba-
lin across the entire 15-week trial were somnolence, dizzi-
ness, increased weight, and constipation, with incidences of
46.4%,29.6%, 15.6%, and 14.4%, respectively.?* The major-
ity of the total incidences of these AEs emerged within the
first 4 weeks in this analysis. The incidence of somnolence
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Figure 3 Incidence of common adverse events with pregabalin. Numbers of the
most common adverse events, either appearing for the first time or worsening in
severity, by week for the first 6 weeks. Data are shown for patients with (A) DPN/
PHN, (B) SCI, and (C) FM.

Abbreviations: DPN, diabetic peripheral neuropathy; FM, fibromyalgia; PHN,
postherpetic neuralgia; SCI, spinal cord injury.

and dizziness peaked at week 1, with a lower incidence at
weeks 2 and 3, by which point the majority of incidences
had emerged (Figure 3C). Constipation occurred at a simi-
lar incidence for each of the first 4 weeks, after which the
incidence reduced.

Discussion
This analysis of five clinical trials of flexible-dose pregabalin
for the treatment of those chronic pain conditions for which

pregabalin is an approved therapy revealed that the majority
of patients respond to treatment within the first 3—4 weeks of
treatment. Similarly, the majority of the most common AEs
in these trials had emerged within the first 3—4 weeks.

The total proportion of responders to emerge within the
first 6 weeks in this analysis was similar to the proportion of
responders reported at endpoint in each of the trials included
in this analysis. For instance, the proportion of 30% respond-
ers at endpoint reported in the FM trial included in this analy-
sis was 40.4% with pregabalin and 30.6% with placebo.*
This is slightly lower than the proportion reported here,
presumably as not all patients maintained a 30% response
for the entire 15 weeks of the trial. Similarly, proportions
of 30% responders at endpoint in the SCI (42% pregabalin,
16% placebo® and 45.7% pregabalin, 31.4% placebo*) and
DPN/PHN (59.0% pregabalin, 37.1% placebo® and 64.0%
pregabalin, 52.0% placebo?') trials were similar to the total
proportion after 6 weeks in this analysis.

These data suggest that new proof-of-concept studies
could be limited to as little as 3 weeks in duration as this
time frame would be sufficient to capture the majority of
responders and the most common AEs. For clinical practice,
these data indicate that while most patients who will respond
do so within the first 3—4 weeks, smaller numbers of new
responders continue to emerge at weeks 5 and 6. Physicians
treating patients with therapeutic doses of pregabalin can
expect that if a patient will respond, it will likely be within the
first 4 weeks; however, in some cases, it may be worthwhile
to continue treatment for 6 weeks. This finding is not dis-
similar to the reported time to onset for some antidepressants
when improvement in depression is the primary endpoint. For
example, while most patients who will ultimately respond to
fluoxetine treatment do so within the first 2 weeks, approxi-
mately 25% of patients who respond only do so after 4 weeks
of treatment.?” Thus, if a patient has demonstrated a minimal
or partial pattern of response to treatments for pain in the
past, it would be important to observe the patient for a full
6 weeks on pregabalin, in order not to miss a pain response
that could occur late in treatment.

DPN, PHN, neuropathic pain due to SCI, and FM are
distinct diseases with only broad similarities as chronic
pain conditions. This analysis looked at each of these con-
ditions as they represent all of the chronic pain conditions
for which pregabalin is approved by the US Food and Drug
Administration as a treatment option.! As such, this analy-
sis may offer guidance to physicians treating patients with
pregabalin as an approved option. At the same time, the
emergence of new responders and the majority of common
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AEs within 3—4 weeks in each of the conditions included
in this analysis will give greater confidence to researchers
planning a proof-of-concept study of pregabalin for another
chronic pain condition that they will be able to observe most
responses within this time frame.

The IMMPACT (Initiative on Methods, Measurement,
and Pain Assessment in Clinical Trials) considerations for
improving assay sensitivity in chronic pain clinical trials
recommend shorter durations for proof-of-concept studies
in order to maximize assay sensitivity.'® At the same time,
results from a proof-of-concept trial with too short a duration
may become a limitation when it comes to designing a longer
duration confirmatory trial.'® As such, finding the appropriate
length for a new proof-of-concept trial in chronic pain can
be challenging. Any data that can guide the decision-making
process would be of great benefit. These analyses support the
use of a 3- to 4-week proof-of-concept trial for pregabalin in
chronic pain conditions.

These analyses included pregabalin data only from
studies and treatment arms with a flexible dosing design, as
this design is a closer representation of the recommended
approach in clinical practice where pregabalin should be
carefully titrated to the highest tolerable dose.!'”"! The
recommended dosing for pregabalin in the USA is up to a
maximum of 300 mg/day for DPN, between 300 and 600 mg/
day for PHN, up to a maximum of 600 mg/day for SCI, and
between 300 and 450 mg/day for FM.! For all conditions,
it is recommended that treatment start at 150 mg/day and
escalate to 300 mg/day within 1 week based on individual
efficacy and tolerability.! Each of the trials in this analysis
started with all patients receiving 150 mg/day before escala-
tion to higher doses each week. As such, the emergence of
30% responders in this analysis after 1 week (15.0% with
DPN/PHN, 19.0% with SCI, and 9.6% with FM) suggests a
small degree of effectiveness of pregabalin, in some patients,
before the optimal dose is reached. However, not all patients
will respond to pregabalin at 150 mg/day, as also indicated
here with higher numbers of responders at weeks 2 and 3.
Current clinical guidelines support careful escalation to the
highest tolerable approved dose,"'7'° with the reported aver-
age maintenance dose in the studies included in this analysis
being =370 mg/day.

Consistent with previous studies,'*?® these analyses
demonstrated that the most common AEs with pregabalin
(somnolence and dizziness) typically emerge within the
first 2 weeks. Other common AEs in these trials also tended
to emerge within the 6 weeks of this analysis. One possible
exception was increased weight in patients with FM (with 14

of 39 total instances® emerging in the first 6 weeks). This
observation is consistent with previous analyses indicating
that increased weight typically emerges following a longer
period of pregabalin treatment (>56 days).”

The ability to anticipate which AEs may emerge, and
when, could potentially improve adherence to pregabalin, by
managing patient expectations. Some observational studies
of pregabalin have reported lower rates of AEs and this has
been credited to ongoing discussions between physicians and
their patients regarding potential AEs.*" It could be that this is
related to a reduction in the patient’s anxiety, which then alters
how they would perceive the occurrence of a mild AE."

A prior analysis of 31 clinical trials of pregabalin in
patients with peripheral neuropathic pain conditions dem-
onstrated that the majority of incidences of some common
AEs were transient and resolved prior to the end of their
study.” For dizziness and somnolence, respectively, median
times to resolution were 9.0 and 14.0 days, with 74.5% and
64.8% of incidences resolving prior to the end of the study.”
Although it was not a part of the current analysis, this sug-
gests that the majority of cases of somnolence and dizziness
would emerge, and then improve or resolve, within the first
4-6 weeks of treatment.

The data in this analysis suggest that the majority of new
responders and new AEs emerge within the first 3—4 weeks of
treatment with pregabalin. These data could advise research-
ers planning new proof-of-concept studies of pregabalin
in pain conditions and also guide clinical management of
patients with DPN, PHN, neuropathic pain due to SCI,
and FM.
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