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Abstract: Background: Neuropathic pain is associated with many conditions. Pregabalin has demonstrated efficacy in
randomized, controlled trials (RCTs) in peripheral and central neuropathic pain. Observational studies complement
findings from RCTs by enabling an agent to be studied in real-world patients and circumstances.

Methods: Patients with neuropathic pain were treated with pregabalin 150-600 mg/day in this 6 week observational study.
Analyses of subsets of patients with painful diabetic peripheral neuropathy (DPN; n=4633), back pain with a neuropathic
component (n=3800), and cancer-related neuropathic pain (n=345) were undertaken.

Results: The mean pregabalin doses ranged from 219 to 250 mg/day across the disease groups. Mean baseline pain scores
(6.4 to 7.0 across the three disease states) indicated patients had moderate to severe pain. Pregabalin was associated with a
rapid and significant reduction in pain from week 1 to endpoint in all groups. Over 80% in each of the groups had a >30%
pain reduction in their pain at 6 weeks, and over two-thirds had a >50% reduction. Pain-related sleep interference
decreased rapidly and significantly. Most patients (87%) were either very satisfied or satisfied with the action of
pregabalin. General well-being improved significantly over the 6 weeks. Pregabalin was generally well tolerated; the most
common adverse event overall was dizziness (1.4%). Few patients (<6.1%/group) discontinued due to adverse events.

Conclusions: In neuropathic pain patients in day-to-day practice, pregabalin was associated with notable reductions in
pain and sleep interference. The benefits of pregabalin were reflected in the high level of patient satisfaction and

improvement in general well-being.
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INTRODUCTION

Neuropathic pain was initially defined as pain initiated or
caused by a primary lesion or dysfunction in the nervous
system [1]. More recently it has been proposed that neuro-
pathic pain be defined as being pain arising as a direct
consequence of a lesion or disease affecting the
somatosensory system either at peripheral or central level
[2]. It is estimated that as many as 7-8% of the European
general population may experience neuropathic pain [3, 4].
Neuropathic pain is associated with many conditions
including metabolic disorders such as diabetes, surgery,
nerve entrapment, conditions causing central lesions such as
stroke, and with infections, as in the case of post-herpetic
neuralgia [5]. In conditions such as radiculopathy (sciatica)
and cancer-related pain, the pain patients experience may
have both neuropathic and nociceptive components,
sometimes referred to as "mixed pain" [6-8]. Neuropathic
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pain is debilitating, costly and does not respond to
conventional analgesics [5].

Pregabalin 150-600 mg/day has been shown to be
effective at relieving pain and reducing pain-related sleep
interference in numerous well controlled trials of patients
with painful diabetic peripheral neuropathy (DPN) [9] and
post-herpetic neuralgia [10, 11], in a trial in post-traumatic
peripheral neuropathic pain [12], and in a trial in central
neuropathic pain associated with spinal cord injury [13]. In
addition to improving pain-related sleep interference, pre-
gabalin has also shown to improve composite indices of
sleep disturbance in patients with neuropathic pain assessed
using the Medical Outcomes Sleep Scale [12, 13]. Pregabalin
is also effective in relieving pain associated with
fibromyalgia [14], in the treatment of generalized anxiety
disorder [15] and in partial onset seizures [16].

The efficacy of pregabalin across various diseases,
including neuropathic pain, has been attributed to the
modulation of neurotransmitter release from hyperexcited
neurons via binding to the alpha-2-delta subunit, which
modulates calcium influx into the pre-synaptic terminal [17,
18]. The effect of pregabalin in neuropathic pain is also
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linked to impaired anterograde trafficking of alpha-2-delta-1,
resulting in its decrease in presynaptic terminals, which is
also thought to reduce neurotransmitter release and spinal
sensitization, an important factor in the maintenance of
neuropathic pain [19]. It has also been shown to cause su-
praspinal activation of noradrenergic descending inhibition
to reduce neuropathic pain [20]. Pregabalin has linear,
predictable pharmacokinetics and, unlike gabapentin, its
absorption is not saturable [21]. Pregabalin is neither bound
to plasma proteins nor hepatically metabolized [21], and thus
is not subject to any known pharmacokinetic drug-drug
interactions [21, 22]. The pharmacokinetic and drug
interaction profile makes pregabalin quite a straight forward
agent to use in conditions such as neuropathic pain where
polypharmacy is often required, both for pain management
and for the management of concurrent medical conditions.

Pregabalin is recommended as a first-line treatment for
neuropathic pain by the Neuropathic Pain Special Interest
Group (NeuPSIG) of the International Association for the
Study of Pain [23]. It is also recommended as a first-line
treatment for DPN, PHN and central neuropathic pain by the
European Federation of Neurological Societies (EFNS) [24]
and as first-line treatment for DPN by the American
Academy of Neurology [25]. Pregabalin is also
recommended as an adjuvant in cancer pain [26, 27]. It is
licensed for adults in Europe for the treatment of peripheral
and central neuropathic pain, in addition to GAD and as
adjunctive treatment of partial seizures [28]. Thus, in clinical
practice pregabalin is used in a wide variety of patients with
neuropathic pain of a wide variety of etiologies. While
randomized, placebo-controlled, double-blind trials (RCTSs)
provide the level of rigour needed to generate reliable
evidence about the efficacy and tolerability of a drug
treatment, patients included in RCTs are not always
representative of the broader range of patients encountered in
real-life clinical practice. Observational studies in day-to-day
clinical practice are useful to provide additional insight into
how an agent behaves in the real world, and how
generalizable the findings from RCTs might be.

Here we report the results of a post-hoc analysis of a
large, 6-week observational study of pregabalin in the
treatment of neuropathic pain in usual clinical care that has
been reported elsew here [29]. From the large database
created in the execution of this study we analyzed data from
subsets of patients with DPN, back pain with a neuropathic
component, and cancer-related neuropathic pain. The
previous report by Mallison included data on a pain endpoint
in patients according to their primary aetiologies, but no
other endpoints according to aetiology. We were particularly
interested gaining further insight into the effects of
pregabalin in patients with DPN, back pain and cancer pain,
without other concomitant neuropathic pain states, as they
represent three common and troublesome pain conditions.
Back pain with a neuropathic component and cancer pain are
usually not "pure" neuropathic pain states, often being a
combination of neuropathic and nociceptive pain, and thus
present considerable challenges to clinicians. This analysis
provided the opportunity to explore beyond just the effects
on pain itself as assessments of patient-centred outcomes
such as sleep, well-being, and satisfaction were also
included.
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MATERIALS AND METHODS
Patients

Adult patients with peripheral neuropathic pain, with a
diagnosis based on clinical opinion, of any etiology were
allowed to take part. The inclusion of patients was based
entirely on clinical opinion and whatever diagnostic
procedures the physician would normally undertake without
any specified formalised assessment to confirm the presence
of the neuropathic component. Those who were already
taking other analgesics for their neuropathic pain were
allowed to continue doing so and to have pregabalin added to
their current regimen.

Study Design and Treatment

This was a 6-week, open-label, observational study in
standard outpatient settings in Germany. In total 5808
physicians were involved in the study comprising 68%
general practitioners, 16% internal medicine specialists, 4%
psychiatrists, 4% neurologists, 4% orthopedists, 4%
anesthetists, and 2% surgeons. The physicians were free to
prescribe pregabalin 150-600 mg/day as either monotherapy
or add-on therapy, in accordance with the European
Summary of Product Characteristics (SmPC) dosing
schedule [28].

ASSESSMENTS

Patients visited the clinic for assessment at baseline,
week 1, week 3 and week 6 (or upon early discontinuation).
At each visit the case report form was completed; patients
did not keep daily diaries as is typically done in RCTs. At
each visit patients were asked to rate their average pain
intensity on an 11-point numerical rating scale (NRS) from
0=no pain to 10=worst imaginable pain. At baseline the pain
characteristics were evaluated as either intermittent or
persistent. The extent to which pain interfered with sleep was
also rated on an 11-point NRS from O=not impaired to
10=severely impaired. Patients also rated the extent of
impairments in general well-being on the same NRS. To
further evaluate well-being, patients were asked how often
during the past week they felt "calm and relaxed", "full of
energy", and "discouraged and sad", rated on a 6-point Likert
scale from l=always to 6 = never. Some patients also
completed the Pittsburgh Sleep Quality Index (PSQI )
questionnaire [30] at each visit. The PSQI is a self-rated
questionnaire which assesses sleep quality and disturbances
over a 1-month time interval. The global score is the sum of
seven component scores: subjective sleep quality, sleep
latency, sleep duration, habitual sleep efficiency, sleep
disturbances, use of sleeping medication, and daytime
dysfunction, which are derived from 19 individual items. At
each visit, the level of patient satisfaction with the "action of
pregabalin” and the "tolerability of pregabalin” were each
rated as very satisfied, satisfied, moderately satisfied or
dissatisfied. The reasons for early discontinuation were
recorded and all adverse events, regardless of presumed
causal relationship with pregabalin, were recorded and coded
using the coding symbols for thesaurus of adverse reaction
terms (WHOCODE). Adverse events were actually elicited by
the physician rather than relying on spontaneous reports. The
presence of depression or a sleep disorder was indicated using a
check-box, but no diagnostic or symptom rating scales were
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Table 1. Patient Baseline Characteristics and Concomitant
Neuropathic Pain
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Analgesic Use According to Primary Diagnosis of Cause of

DPN Back Pain with Neuropathic Cancer-related Neuropathic

(n=4633) Component (n=3800) pain (n=345)
Women, n (%) 2103 (46) 2044 (54) 169 (50)
Age, mean (SD), years 64 (10) 58 (13) 62 (12)
Age range, years 21-95 19-94 24-89
>65 years, n (%) 2343 (52) 1213 (32) 141 (42)
Duration since first diagnosis of NeP
- Mean (SD) years 4.4 (4.5) 3.9(4.9) 2.2 (3.6)
- Median years 3.6 23 0.9
Intermittent pain, n (%) 1638 (42) 1197 (37) 95 (33)
Persistent pain, n (%) 2256 (58) 2055 (63) 193 (67)
Pain score, mean (SD) 6.4 (1.6) 6.9 (1.6) 7.0(1.7)
Sleep interference score, mean (SD) 5.7 (2.4) 6.0 (2.5) 6.3 (2.6)
Depression, n (%) 519 (11) 720 (19) 91 (26)
Sleep disorder 1129 (24) 1076 (28) 101 (29)
Pregabalin monotherapy, n (%) 2900 (63) 1618 (43) 152 (44)
Concomitant analgesics (pregabalin add-on Tx), n (%) 1733 (37) 2182 (57) 193 (56)
- NSAIDS/COX-2 1207 (26) 1524 (40) 110 (32)
- Analgesics for mild or moderate pain 457 (10) 607 (16) 62 (18)
- Narcotic analgesics for moderate to severe pain 197 (4) 455 (12) 63 (18)
-TCA 175 (4) 322 (8) 33 (10)
-SNRI 1(0.02) 2(0.05) 0
- SSRI 65 (1) 97 (3) 8(2)
Previous gabapentin treatment, n (%) 396 (9) 233 (6) 37 (11)
Concomitant gabapentin, n (%) 101 (2.2) 57 (1.5) 12 (3.5)

For some assessments occasional data were missing. The presence of anxiety, depression and sleep disorder were recorded as a check box on the case report form, not identified
using diagnostic or symptom rating scales. Analgesics for mild or moderate pain include paracetamol and compound analgesics containing paracetamol and aspirin. COX-2-cyclo-
oxygenase-2 inhibitor; NSAID - nonsteroidal anti-inflammatory drug; TCA - tricyclic antidepressant; SSRI - selective serotonin reuptake inhibitor, SNRI - serotonin noradrenalin

reuptake inhibitor. Previous gabapentin treatment in the last 14 days.

employed to further evaluate the presence or severity of these
conditions. Other concomitant disorders were also recorded.

ANALYSIS

All calculations and analyses were undertaken for each of
the three subsets of patients according to the primary
neuropathic pain etiology, DPN, back pain with neuropathic
component, and cancer-related neuropathic pain. As this was
a non-comparative, observational study no formal statistical
analysis plan was developed. The mean changes from
baseline at each weekly assessment in pain intensity and the
pain-related sleep interference scores were analysed using a
paired t-test to determine if the changes from baseline were
statistically significant at the P<0.05 level. The proportions
of patients with mild (0-3), moderate (4-6) and severe (7-10)
pain and pain-related sleep interferences were also
determined from the scores at baseline and week 6. Response
rates, defined as the proportions of patients with a >30% or
>50% reduction from baseline to week 6 in their pain and

sleep interference scores were also calculated. Patients with a
baseline and a post-baseline assessment were included in the
analyses. For patients who discontinued after one post-
baseline assessment the last observation was carried forward
(LOCF) in the analyses. The PSQI was not completed
satisfactorily by all patients at all sites.

RESULTS
Patients and Disposition

In total 15,301 patients with neuropathic pain were
enrolled in the study [29]. From these, patients with DPN
(n=4633), back pain with a neuropathic component (h=3800)
and cancer-related neuropathic pain (n=345) were included
in this post hoc analysis. The demographic and illness
characteristics are shown in Table 1. The characteristics are
consistent with what would be expected for the specific
diseases being examined in terms of their age, and illness
duration. Approximately half the sample was women. The
mean age of patients ranged from 58 to 64 years across the
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Table 2. Completion Rates and Reasons for Discontinuation n (%)
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DPN (n=4633) Back pain with Neuropathic Component (n=3800) | Cancer-related Neuropathic Pain (n=345)
Completed, n (%) 4129 (89) 3215 (85) 287 (83)
All discontinued, n (%) 504 (11) 585 (15) 58 (17)
Lack of efficacy, n (%) 86 (1.9) 130 (3.4) 4(1.2)
Adverse event, n (%) 161 (3.5) 153 (4.0) 21(6.1)
Patient defaulted, n (%) 36 (0.8) 37 (1.0) 5(1.4)
Other reasont, n (%) 221 (4.7) 265 (9.6) 28 (8.1)

T Other reason includes 1 patient who died in the DPN group, 3 in the back pain group, and 6 in the cancer pain group.

109
9

Mean pain score

=0~ Cancer pain (n=345)
87 -m- Back pain (n=3790)
A~ DPN (n=4622)

14 *P<0.05 vs. baseline at weeks 1, 3 and 6 for all 3 disease groups

0 T
0 1

Week

Fig. (1). Mean pain score in all patients

Each patient rated average pain intensity on an 11-point NRS from 0=no pain to 10=worst imaginable pain. P values for change from

baseline based on paired t test.

three disease groups. A notable proportion of patients in each
of the three disease groups was aged at least 65 years (32-
52%) across groups. The mean duration since diagnosis of
DPN and back pain was 4.4 and 3.9 years, respectively, with
patients with cancer-related pain being diagnosed on average
2.2 years before the study. Among those patients with back
pain and cancer-related pain approximately twice as many
patients reported having persistent pain than intermittent
pain (Table 1). Mean baseline pain scores were consisted
with patients having moderate pain, and mean sleep
interference scores reflected moderate pain-related sleep
interference. Concomitant analgesics were being taken by
37% to 57% of patients across the three disease groups. Few
patients had been exposed to gabapentin in the past 14 days
(<11% in any group) and even fewer with DPN and cancer-
related pain were on concomitant gabapentin when
pregabalin was commenced. In total 1.5% with back pain
were taking concomitant gabapentin.

Most patients completed the 6-weeek treatment period
(Table 2). Few patients (<3.4%) in any disease group
discontinued due to lack of pregabalin efficacy and
discontinuations due to adverse events were also relatively
infrequent (<6.1% across groups). The main reason for
discontinuation was "other" which typically includes lost to
follow-up and administrative reasons.

Pregabalin Dosing

The mean (SD) pregabalin dose in all patients with DPN
was 229 (96) mg/day, for those on pregabalin monotherapy it

was 228 (95) mg/day, and for those who added pregabalin to
existing analgesics the dose was 231 (97) mg/day. Among
patients with DPN, 10% took more than 300 mg/day as their
last dose (i.e. 450 or 600 mg/day). For patients with back
pain with a neuropathic component the mean (SD)
pregabalin dose for all patients was 219 (95) mg/day, for
those on pregabalin monotherapy it was 215 (97) mg/day,
and for those who added pregabalin to existing analgesics
the dose was 222 (94) mg/day. Among patients with back
pain 9.8% took more than 300 mg/day as their last dose. In
patients with cancer-related neuropathic pain the mean (SD)
pregabalin dose for all patients was 250 (121) mg/day, for
those on pregabalin monotherapy it was 230 (115) mg/day,
and for those who added pregabalin to existing analgesics
the dose was 266 (124) mg/day. Among patients with
cancer-related pain, 21% took more than 300 mg/day as their
last dose.

EFFICACY

The mean pain scores in each of the three disease groups
decreased significantly from baseline over the course of the
6-week study (Fig. 1). The magnitude of the improvement
was similar in each of the three groups, with the greatest
improvement being observed at week 1, with further
improvement thereafter until the week 6 endpoint. The
magnitude of the pain at baseline, and the temporal
improvement observed in all patients was similar in those
treated with pregabalin monotherapy and those treated with
pregabalin add-on therapy (data not shown).



Pregabalin in Neuropathic Pain Related to DPN, Cancer and Back Pain

>30% responders
1007

90

89
80

70
60
50

% of patients

40+
30+
20
104

0 T
DPN
(n=4616)

Cancer
pain
(n=343)

Back pain
(n=3787)

% of patients

The Open Pain Journal, 2012, Volume 5 5

>50% responders
100

90
80

77
704

60
50
40+
30
204
104

0 T
DPN
(n=4616)

Cancer
pain
(n=343)

Back pain
(n=3787)

Fig. (2). Pain responder rates at 6-week endpoint (LOCF) Percentages of patients with >30%, and >50%, reduction in pain from baseline

to endpoint (week 6).
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Fig. (3). Percentages of patients with mild, moderate and severe pain at baseline and 6-week endpoint (LOCF)

Mild = 0-3, moderate = 4-6, severe = 7-10.

The mean (SE) change at endpoint in the pain score in
the DPN, back pain and cancer-related pain groups,
respectively, was -3.9 (0.03), -4.0 (0.03), and -3.8 (0.11).
These reductions represented improvements of 61%, 58%,
and 55%, respectively. In the analysis of responder rates in
all patients over 80% in each of the groups had a >30% pain
reduction in their pain at 6 weeks, and over two-thirds had a
>50% reduction (Fig. 2). In patients taking pregabalin
monotherapy, the >30% responder rates were 92%, 89%, and
84% in the DPN, back pain and cancer-related pain groups,
respectively. The >50% responder rates were 81%, 79%, and
71%, respectively. In patients taking pregabalin add-on
therapy the >30% responder rates were 85%, 81%, and 85%
in the DPN, back pain and cancer-related pain groups,
respectively. The >50% responder rates were 70%, 65% and
64%, respectively. The substantial improvement in pain was
also evident in the change in the distribution of patients
according to baseline pain severity (Fig. 3). In the DPN
patients 49% had severe pain at baseline, as did 63% and
64% of those with back pain and cancer-related pain,
respectively. At the week 6 endpoint very few patients in

each of the groups (<7%) had severe pain and the majority
reported mild or no pain.

In the evaluation of pain-related sleep interference, the
mean change in each of the three disease groups was similar
to the changes observed in the pain score, with significant
improvements being observed from week 1 (Fig. 4A). The
magnitude of the pain-related sleep interference at baseline,
and the temporal improvement observed in all patients was
similar in those treated with pregabalin monotherapy and
those treated with pregabalin add-on therapy. The analysis of
the severity of pain-related sleep interference at baseline and
endpoint was also similar to the analysis of pain, with
substantial percentages of patients reporting severe sleep
interference at baseline and most reporting no or mild sleep
interference at endpoint (Fig. 4B).

The PSQI was evaluated in a subset of patients. The
improvement in the mean total score between baseline and
endpoint was 45% in the DPN group, 47% in the back pain
group and 44% in the cancer-related pain group (Table 3).
The percentage of patients with a sleep disorder at baseline,
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Fig. (4). (A) Mean sleep inference score and (B) percentages of patients with mild, moderate and severe sleep interference at baseline

and week 6.

Each patient rated the extent to which pain interfered with sleep on an 11-point NRS from 0=not impaired to 10=severely impaired. P values
for change from baseline based on paired t- test.. Mild = 0-3, moderate = 4-6, severe = 7-10.

Table 3. Summary of Pittsburgh Sleep Quality Index Results at Baseline and Week 6 Endpoint

DPN Back Pain with Neuropathic Component Cancer-Related Neuropathic Pain
(n=775) (n=587) (n=63)
Mean (SD) score
Baseline 10.0 (4.8) 10.6 (5.0) 11.9 (5.1)
Week 6 5.4 (3.3) 5.6 (3.9) 6.7 (3.8)
Bad sleeper/sleep disorder, n
(%)
Baseline 605 (78) 469 (80) 55 (87)
Week 6 326 (42) 240 (41) 36 (57)
PSQI total score ranges from 0-21
Sleep disorder: PSQI total score >5
based on having a PSQI total score >5, was high in all in all three disease groups, with adverse events being

disease groups, and highest (87%) in the cancer-related pain
group. In all three groups there was a substantial reduction
from baseline in the percentages of patients classified as
having a sleep disorder at week 6 (Table 3).

Tolerability

The most common adverse events are summarized in
Table 4. The nature and frequency of adverse events was low

reported most frequently in patients with cancer-related pain
(10.4%) and least in patients with DPN (5.4%). The most
common adverse events were dizziness, fatigue and
somnolence.

Satisfaction and Well-Being

In the global evaluation of satisfaction with the
tolerability of pregabalin, the overwhelming majority of
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Table 4. Overall Frequency of Adverse Events and Those Adverse Events Reported in >1% of Patients within Any of the Three

Disease Categories

DPN Back pain with neuropathic component Cancer-related neuropathic pain
(n=4633) (n=3800) (n=345)
Any adverse event, n (%) 249 (5.4) 282 (7.4) 36 (10.4)
Dizziness, n (%) 58 (1.3) 62 (1.6) 3(0.9)
Fatigue, n (%) 39 (0.8) 49 (1.3) 4(1.2)
Somnolence, n (%) 28 (0.6) 37 (1.0) 1(0.3)

Satisfaction with tolerability

Satisfaction with action

1001 1001
O Very satisfied
90 90 23 O Satisfied
801 49 46 3 80 43 42 E Moderately satisfied
704 70- M Dissatisfied
[2] 12}
T 601 € 60
0 K9]
8 504 g 50
B ] 5 ] 50
< 40 o < 40 . i
304 | 44 45 304
204 204
10 10
04
DPN Back pain Cancer pain DPN Back pain Cancer pain
(n=4630) (n=3798)  (n=345) (n=4631) (n=3798)  (n=345)
Fig. (5). Patient rating of satisfaction with the tolerability of pregabalin and the action of pregabalin.
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Fig. (6). Mean general well-being impairment score

Each patient rated if they experienced any impairments in general well-being in the last week on an 11-point NRS from 0=not impaired to

10=severely impaired. P values for change from baseline based on pal

patients in each disease group said they were either very
satisfied or satisfied (Fig. 5). Most patients also rated
themselves as being very satisfied or satisfied with the action
of pregabalin at endpoint (Fig. 5). In the evaluation of
general well-being there was a notable and significant
improvement from baseline to endpoint in the level of
impairment reported by patients in all three disease groups
(Fig. 6). The rate of improvement was greatest in the first
week, with further improvement observed until the 6 week
endpoint. In the specific domains of well-being, there were
dramatic increases between baseline and the week 6 endpoint

ired t- test.

in the percentages of patients in each of the disease groups
who rated themselves as being at last often “calm and
relaxed" and "full of energy", and a notable decrease in the
percentages who felt "discouraged and sad" (Table 5).

DISCUSSION

This 6-week, open-label, observational study in a large
sample of patients with neuropathic pain afforded the
opportunity to evaluate pregabalin in day-to-day clinical
practice in Germany. Pregabalin has undergone rigorous
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Table 5. Percentages of Patients Rating Well-Being in the Past Week as Always, Most of the Time, or Fairly Often at Baseline and

Week 6
DPN Back Pain with Neuropathic Component Cancer-Related Neuropathic Pain

Calm and Relaxed (n=4599) (n=3776) (n=343)
Baseline 32.4% 23.9% 20.7%
Week 6 82.6% 77.5% 63.3%
Full of Energy (n=4589) (n=3764) (n=342)
Baseline 17.2% 11.8% 8.5%

Week 6 65.2% 61.3% 43.9%
Discouraged and sad (n=4589) (n=3775) (n=345)
Baseline 48.3% 56.3% 66.7%
Week 6 16.7% 18.2% 31.0%

Well-being for each of the questions was rated as 1=always, 2=most of the time, 3=fairly often, 4=sometimes, 5=rarely, 6=never.

evaluation in RCTs and been shown to be effective and well
tolerated in peripheral and central neuropathic pain [9-13]. In
this observational study pregabalin appeared to be effective
and well tolerated, satisfying to patients and associated with
improved sleep and well-being.

As the study enrolled over 15,000 patients with
peripheral neuropathic pain [29] we were able to identify
subgroups of patients with neuropathic pain of specific
aetiologies in sufficient numbers to enable analysis of these
specific subgroups. Painful diabetic peripheral neuropathy is
a debilitating complication of diabetes, being estimated to
occur in 26-43% of patients with diabetes [31, 32]. It is
considered a prototypical peripheral neuropathic pain state
for the purposes of registration studies as it is considered to
represent a “pure” neuropathic pain state not enmeshed with
nociceptive pain. Back pain is common and low back pain is
estimated to affect 50-85% of people at some point in their
lives [33, 34] with 10-20% of people developing chronic low
back pain [34]. In a survey of approximately 8000 people
with low back pain in a variety of clinical settings
application of the validated painDETECT screening tool
identified 37% as having predominantly neuropathic pain
[35]. Overall, it is estimated that 20-35% with low back pain
will have distinct nociceptive and neuropathic components
(i.e. mixed pain) and that at any given time approximately
6% of the general population will have low back pain with a
neuropathic component [36]. Among patients with cancer the
prevalence of pain has been reported to range from 14% to
100% and to occur in 50-70% of patients on treatment [37].
The causes of cancer pain are multifactorial and include
infiltration of the tumour into tissues and structures,
metastases, and the effects of treatment (surgery, radiation,
chemotherapy) [37]. Cancer pain too can often be considered
“mixed” pain as neuropathic and nociceptive components
may be involved [7, 8].

The baseline characteristics of the patients in each of the
three disease groups were consistent with what one would
expect to find in the clinical setting. Approximately two-
thirds of patients with back pain and cancer-related pain
reported having persistent pain, a slightly higher proportion
than among patients with DPN. The mean pain score at
baseline was highest in patients with cancer and lowest in the
DPN group, although in all three groups the mean pain

scores were consistent with moderate to severe levels of
pain. In fact almost half the patients with DPN and over 60%
with back pain and cancer-related pain rated their pain as
severe (score >7) at baseline. The mean baseline pain and
sleep interference scores in the DPN group in this sample
was similar to that in a RCT of pregabalin in DPN [38],
indicating that this clinical sample had symptoms as severe
as a more rigorously derived research sample. Pregabalin
was actually add-on therapy to other analgesics in over half
the patients with back pain and cancer-related pain and in
over one-third of those with DPN. Overall non-steroidal anti-
inflammatory drugs and cyclo-oxygenase-2 inhibitors were
the most commonly used concomitant analgesics, and were
used least frequently in the DPN group. Narcotic analgesics
and tricyclic antidepressants were used relatively
infrequently, but use of both classes was highest in the
cancer-related pain group and least in the DPN group
probably reflecting the fact that the cancer-related pain was
likely mixed pain and more patients had severe pain.

The mean reduction in pain from baseline to the 6 week
endpoint in all three disease states was significant and of
notable and clinically relevant magnitude (>3.8 points). The
reductions were actually significant from the first assessment
at week 1 with further reductions being observed through to
week 6. Given that pregabalin dosing was in accordance with
the SmPC this means that at week 1 patients were taking
150-300 mg/day. The robust mean reduction in pain at week
6 was reflected in the high responder rates; over 80% in each
of the groups had a >30% pain reduction in their pain at 6
weeks, and over two-thirds had a >50% reduction. Striking
was the finding that at baseline almost all patients had
moderate or severe pain and at week 6 most patients had
either mild or no pain. Even in the cancer-related pain group
only 6% had severe pain at endpoint (vs. 64% at baseline)
and 62% actually had mild or no pain. The fact that so few
patients discontinued the study due to lack of efficacy
(<3.4% across the groups) also indicates the pain relief was
meaningful. The robustness of the pain relief in these patient
subgroups was of similar magnitude to improvements
observed in other smaller observational, 8-12-week studies
of pregabalin in usual clinical settings in patients with
neuropathic pain arising from a variety of underlying causes
[39-41] and greater than in other observational studies in
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patients with refractory neuropathic pain [42, 43]. The group
with back pain in this study had a similar reduction in pain as
patients with refractory radiculopathy in a 12-week,
observational study [44].

The reduction in pain during pregabalin treatment was
associated with a rapid, significant and marked reduction in
pain-related sleep interference, a finding that is consistent
across RCTs of pregabalin in neuropathic pain [9-13] and in
other observational studies [40, 41]. In addition to assessing
sleep interference, the present study also included an overall
assessment of sleep quality using the PSQI which assesses
several domains of sleep and daytime function in the
previous month. The PSQIl was not completed by all
patients. This may be because the questionnaire was
unfamiliar to the clinician and is quite long compared with
the other assessments included in the study. Nonetheless
there were sufficient questionnaires completed to provide
meaningful data in the sub groups we examined. The mean
baseline scores in the three disease groups in this analysis
were similar to those of people with sleep disorders and
people with depression examined in the initial validation
study for the scale [30]. This indicates that overall sleep
quality was poor in this sample and this was reflected also in
the percentages of patients who had a PSQI score >5 at
baseline (“bad sleepers”). Both the reduction in the mean
PSQI score across the three groups at week 6 (44-47%) and
in the percentages of patients who were classed as “bad
sleepers” from baseline to week 6 (35-40% reduction),
reflect a substantial and meaningful improvement in
disturbed sleep. The substantial reduction in the percentages
of patients with moderate or severe baseline sleep
interference also reflects the meaningful improvement in
sleep.

We noted that <30% of patients in the sample we
analysed were recorded as having a sleep disorder at the
baseline visit by the treating physician. Yet the baseline
sleep interference scale indicated that over 40% in each
group had severe baseline sleep interference (~80%
moderate or severe) and the PSQI score indicated that 78-
87% of patients across the three groups were classed as “bad
sleepers”. The inconsistency between the physician being
aware of a sleep disorder and the findings of the systematic
assessment may reflect the fact that sleep disturbance may be
under-recognized or overlooked in patients with chronic
pain. Given that disturbed sleep has a detrimental effect on
function and quality of life [45, 46] and that disturbed sleep
has been shown to increase pain sensitivity and reduce the
pain threshold [47] it is important that both the pain itself
and the disturbed sleep are targeted in the management of the
patient.

This study also evaluated global patient-centred
outcomes including satisfaction with treatment and general
well-being. Such endpoints capture what we are ultimately
trying to achieve in the clinic in managing patients such as
those in the sample. The very high completion rate (>83%
across groups) indicated patients found pregabalin treatment
effective and well tolerated. The fact that most patients
(>83%) rated themselves as either very satisfied or satisfied
with the tolerability of pregabalin and very satisfied or
satisfied with the action of pregabalin is further
demonstration that pregabalin conferred meaningful benefits
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in these real-world patients. This was reflected in the marked
and significant improvement in the general well-being scale
score. Even at week 1 there was a significant improvement
in well-being in all three disease states, reflecting the rapid
improvement in pain and sleep interference.

Pregabalin appeared to be well tolerated in this study.
This was not only apparent in the patient global evaluation of
tolerability but also in the low frequency of adverse events.
Among DPN patients 5.4% reported adverse events with the
highest rate being reported among patients with cancer-
related pain (10.4%). Dizziness, fatigue and somnolence
were the most commonly reported adverse events but were
actually very infrequent (<1.6%). Dizziness and somnolence
were the two most frequently reported adverse events in the
RCTs [9-13], so although these events were infrequent in
this study, the nature of the adverse events is consistent
across studies. The very low rate of adverse events in this
study may reflect the fact that pregabalin dosing was flexible
and most patients were taking doses of 150-300 mg/day at
the end of the 6-week treatment period, and not the higher
doses which are associated with higher rates of adverse
events. Being an open-label study both patients and
physicians knew that pregabalin was the treatment and
therefore what to expect in terms of adverse events. This too
may have impacted the reporting of adverse events, even
though they were proactively elicited by the physician.

The pregabalin dosing in this real-world group of patients
was modest with the overall mean doses ranging from 219
mg/day in patients with back pain to 250 mg/day in patients
with cancer-related pain. The higher dose in patients with
cancer-related pain likely reflects the more severe symptoms
they had at baseline. The mean pregabalin doses in those on
monotherapy and those who added pregabalin to existing
analgesic therapy were not very different and nor was the
actual change in pain scores.

It is germane to address some of the strengths and
limitations of this open-label study. On one hand the study
included a large number of patients in day-to-day clinical
settings and pregabalin was dosed flexibly and used as either
monotherapy or add-on therapy. Thus the findings should be
generalizable to the wider population of patients with DPN,
back pain with a neuropathic component and cancer-related
pain. Observational studies are useful to address the fact that
patients enrolled in RCTs, which are designed to test a null
hypothesis and eliminate selection bias, may not be
representative of the patient population at large.
Observational studies go some way towards addressing the
protestations from clinicians that “my patients are not like
the patients in clinical trials” and provide decision makers
with more pragmatic data to complement the rigorous data
from RCTs. On the other hand, observational studies are
thought to overestimate treatment effects, although there is
evidence to the contrary [48, 49], and the lack of control
group limits the interpretation of the results. A further
limitation is that no specific tools or assessments were used
to confirm the diagnosis of neuropathic pain made by the
clinician. Thus, it is possible that patients with cancer-related
pain and back pain without a neuropathic component might
have been included although this would not have inflated the
observed treatment effect. The study was only of 6 weeks
duration which is relatively short given the chronicity of
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neuropathic pain and the duration for which patients had
experienced symptoms.

In summary, this large observational study provided a
means to evaluate pregabalin dosed as it is in clinical
practice in patients with common, debilitating neuropathic
pain conditions as they are present in day-to-day practice.
Pregabalin, at doses generally of 300 mg/day or less, was
associated with rapid, significant and robust reductions in
pain and pain-related sleep interference. The benefits on
sleep were also reflected in the overall assessment of sleep
quality, the PSQI, where marked improvements were
observed and there was a notable reduction in the
percentages of patients with disturbed sleep. High levels of
patient-reported satisfaction in both the tolerability of and
action of pregabalin indicate pregabalin treatment was
agreeable to most patients. The significant improvement in
well-being suggests that pregabalin treatment conferred
meaningful benefit to patients. Overall the results
complement the findings of RCTs of pregabalin in
neuropathic pain, and other observational studies, and
indicate pregabalin, either as monotherapy or as add-on
therapy, has utility in the management of neuropathic pain
associated with diabetic neuropathy, back pain and cancer.
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