Review

European
Neurology

Eur Neurol 2009;61:129-137
DOI: 10.1159/000186502

Received: April 23,2008
Accepted: July 9, 2008
Published online: December 18,2008

Controlled-Release Oxycodone and
Pregabalin in the Treatment of Neuropathic Pain:
Results of a Multicenter Italian Study

Antonio Gatti® Alessandro Fabrizio Sabato?

Gianni Colini Baldeschi¢ Carlo Realed

Roberto Occhioni®

a0spedale Tor Vergata, °S. Camillo Forlanini, “Ospedale S. Giovanni Addolorata, e ¢Policlinico Umberto |,

Roma, ltalia

Key Words
Neuropathic pain - Oxycodone - Pregabalin -
Combination therapy

Abstract

Aims: The aim of our study was to compare the efficacy, safe-
ty, and quality of life of combination therapy with controlled-
release (CR) oxycodone plus pregabalin versus monothera-
py with either CR oxycodone or pregabalin in patients with
neuropathic pain. Materials and Methods: Patients with
moderate to severe neuropathic pain, despite the use of var-
ious pharmacologic treatments prior to study entry, were
enrolled (n = 409) and treated with CR oxycodone plus pre-
gabalin (n = 169), CR oxycodone (n = 106), and pregabalin
(n = 134). Pain intensity was rated on an 11-point numerical
rating scale (NRS). Results: The combination of CR oxyco-
done plus pregabalin and CR oxycodone monotherapy were
both more effective for alleviating neuropathic pain than
pregabalin monotherapy (reductionin NRS value: 80, 76, and
46%, respectively; p < 0.003). Significantly greaterimprove-
ments from baseline in quality of life were reported with
combination therapy than with monotherapy (p = 0.0009).
At the end of treatment, the majority (91.2%) of patients re-
ceiving CR oxycodone plus pregabalin found that the treat-
ment had been ‘effective’ or ‘very effective’. Combination
therapy also allowed a dose reduction of both agents (22%
for CR oxycodone and 51% for pregabalin) compared with

the dosages of the respective monotherapies. Combination
therapy had a superior safety profile compared with prega-
balin monotherapy. Conclusions: The combination of CR
oxycodone plus pregabalin may represent a valuable addi-
tion to the existing pharmacotherapy for neuropathic pain
and warrants further investigation.

Copyright © 2008 S. Karger AG, Basel

Introduction

Neuropathic pain is caused by nerve injury. Due to the
heterogeneity of etiologies and the complexity of the un-
derlying mechanisms, the treatment of painful neuropa-
thies can be challenging [1, 2]. Current treatment for neu-
ropathic pain includes antidepressants such as tricyclic
agents and selective serotonin reuptake inhibitors, anti-
convulsant agents (e.g. gabapentin, pregabalin), topical
lidocaine, and oral opioids (e.g. morphine, oxycodone) [3,
4]. International guidelines do not specifically recom-
mend a single first-line treatment [3, 4], and clinical ex-
perience shows that at least 30% of patients do not achieve
pain relief with monotherapy [5].

Since the response to monotherapy remains unsatis-
factory for a significant proportion of patients, combina-
tion therapy is common practice in the management of
painful neuropathies. In addition, the combination of
drugs with different mechanisms of action can be expect-
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ed to improve clinical efficacy and safety [1, 6]. The com-
bination of opioid analgesics and calcium channel modu-
lators has shown promising results in both animal mod-
els and in one clinical study evaluating the combination
of morphine and gabapentin [7, 8]. Further investigation
is required to understand the potential of this combina-
tion of agents.

In light of these findings, we set out to investigate the
efficacy of combination therapy based on pregabalin, a
novel voltage-gated calcium channel modulator, and con-
trolled-release (CR) oxycodone, a strong opioid, in a pop-
ulation of patients with neuropathic pain refractory to
various treatments including combination therapies.

Pregabalin hasbeen extensively characterized in terms
of its efficacy and safety and is currently one of the rec-
ommended first-line treatments for neuropathic pain [3,
4]. Its efficacy has been demonstrated in a number of ran-
domized controlled trials in patients with neuropathic
pain of various etiologies [9-12]. The introduction of a
long-acting formulation of oxycodone has significantly
improved the management of chronic pain requiring
continuous treatment [13]. Oral CR oxycodone can be ad-
ministered with longer dosing intervals and its sustained
analgesic effect on chronic pain, including neuropathic
pain, has been demonstrated in clinical studies [14-17].
Despite this evidence and the general consensus among
experts that careful use of opioids can be a valuable and
safe approach to pain, the place of oxycodone in the treat-
ment of painful neuropathies is still being debated, pri-
marily due to concern regarding the development of tol-
erance and addiction [13, 18].

In Italy, opioids are considerably underused in pain
management and as a result clinical experience with
these analgesics is limited [19]. The aim of our study was
to compare the efficacy and safety of combination thera-
py with CR oxycodone plus pregabalin with that of mono-
therapy with either drug alone in patients with neuro-
pathic pain that has not been adequately relieved by pre-
vious treatments.

Materials and Methods

Patients

A total of 800 patients who had had uncontrolled chronic pain
for =6 months and who reported to the Pain Therapy Ward in 11
Italian centers were screened. Four hundred and nine patients
(176 males, 233 females), who were at least 18 years of age, with
chronic neuropathic pain were enrolled in the study. Pain inten-
sity at recruitment varied from moderate to severe. All eligible
patients had failed to respond to a variety of analgesic treatments,
including opioids and multiple-drug therapy. Patients with onco-
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logical pain and patients who were treated unsuccessfully with
pregabalin were excluded from the study.

The Research Ethics Boards at the participating centers ap-
proved the study protocol and each patient gave written informed
consent before entering the study. The study was conducted in ac-
cordance with the Helsinki Declaration of 1975 as revised in
2000.

Study Medications

Patients received oral CR oxycodone (OxyContin®, Mun-
dipharma, Italy) monotherapy, oral pregabalin (Lyrica®, Pfizer,
Italy) monotherapy, or the combination of CR oxycodone plus
pregabalin for 90 days. The two drugs were administered accord-
ing to the manufacturers’ prescribing information. Patients were
started on dosages included in the recommended ranges [3, 4], as
required by their condition. The initial mean daily dose of CR
oxycodone was 24.1 mg in the monotherapy arm, and 19.4 mg for
the combination therapy arm. The initial mean daily dose of pre-
gabalin was 85.6 mg in the monotherapy arm and 108.1 mg in the
combination therapy arm. Daily doses were titrated at scheduled
visits on days 7, 14, 21, 28, 35, 56, 75 and 90 to achieve optimal ef-
ficacy and tolerability, based on patient response and adverse
events. The treatment dosages were modified based on the pain
intensity recorded at visits and during the phone interview.

Patients were allowed to continue current treatment for co-
morbid diseases. Concomitant analgesic medication (oral mor-
phine 5 or 10 mg per day) was used for the management of break-
through pain, as required.

Study Design

The study was an open-label, prospective, multicenter com-
parison of the efficacy, safety, and impact on quality of life (QoL)
of 3 pharmacologic treatments in patients with neuropathic pain
of various etiologies. Patients receiving pregabalin who had par-
tial pain control were assigned to the pregabalin monotherapy
arm for 90 days (n = 134); patients with pain which was not con-
trolled by other drugs were randomized to the CR oxycodone arm
(n = 106) or the CR oxycodone and pregabalin arm for 90 days
(n = 169). Patient numbers were uneven in these two latter treat-
ment arms because more patients refused to take CR oxycodone
monotherapy than CR oxycodone and pregabalin combination
therapy. Patients in the CR oxycodone arm who refused to take
opiates were excluded from the study.

Efficacy and tolerability were the primary endpoints. Pain re-
lief was the primary measure of efficacy. Pain intensity was as-
sessed at study entry and during the 8 follow-up visits. Patients
were asked to rate pain during the past 24 h on a numerical rating
scale (NRS; 0 = no pain, 10 = worst pain imaginable). A 2-point
reduction was described as clinically meaningful by Farrar et al.
[20] and Rowbotham [21]. The first 5 follow-up visits were once
every 7 days, while the last 3 visits were scheduled every 2-3 weeks
(follow-up visits on days 7, 14, 21, 28, 35, 56, 75, and 90; day 0 =
beginning of treatment).

Secondary endpoints were the comparison of daily dosages for
monotherapy versus combination therapy at the end of treatment,
impact on QoL, and patient assessment of treatment efficacy.

The interference of pain with QoL was compared for each of
the 3 treatment regimens. The Brief Pain Inventory (BPI) ques-
tionnaire, completed at study entry and at each follow-up visit,
was used to evaluate how everyday life was influenced by pain
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Fig. 1. Patient disposition.

during the treatment [22, 23]. The BPI questionnaire evaluates
pain intensity on an NRS (0 = no pain; 10 = worst pain imagin-
able) and the impact of pain on QoL by rating pain interference
across seven domains (general activity, mood, walking ability,
work, sleep, relation with other people, life enjoyment) on an NRS
(0 = does not interfere; 10 = completely interferes).

For the comparison of the tolerability of each treatment, ad-
verse events were recorded at each follow-up visit.

At each follow-up visit, patients were also asked to evaluate the
effectiveness of the treatment by completing a questionnaire with
the following ratings: not effective, slightly effective, effective but
poorly tolerated, effective, very effective.

Statistical Analysis

In general, only descriptive summary statistics were used to
analyze study results. Baseline disease characteristics were com-
pared between treatment groups. The efficacy comparisons used
analysis of covariance summary measures, which summarized
the within-patient repeated measures for pain intensity through
the mean of post-treatment measures utilizing this as a response
variable in an analysis of covariance model where baseline pain
intensity is used as a covariate to evaluate the treatment efficacy.
The tolerability of the 3 regimens was based on the 95% confi-
dence interval of the difference between treatments in the propor-
tion of patients experiencing adverse events.

CR Oxycodone and Pregabalin in
Neuropathic Pain

,, /

| Analyzed for safety (n = 409) |

Included in evaluable population (n = 409)

| Excluded from evaluable population (n = 391) |

Results

Patient Characteristics

The patient disposition is shown in figure 1. All of the
409 patients enrolled were included in the evaluable pa-
tient population (the per-protocol population). Of the 169
patients on combination therapy with CR oxycodone plus
pregabalin, 10 were excluded from the study because of
adverse events, although they continued treatment but
with adjusted dosages. Reasons for discontinuation were
inadequate pain control (n = 2), surgery (n = 1), death
(n = 1; deemed unrelated to study treatment) and com-
plete recovery (n = 1). In the group of 106 patients on CR
oxycodone, 11 withdrew due to adverse events, 1 because
pain control was inadequate, and 1 because of surgery.
Details of withdrawal because of an adverse event were
not recorded in the pregabalin group. Fourteen patients
(13.2%) in the CR oxycodone arm, 26 patients (19%) in
the pregabalin arm and 49 patients (29%) receiving com-
bination therapy were lost to follow-up.
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Table 1. Patient characteristics

Treatment
CR pregabalin  CR oxycodone
oxycodone + pregabalin
Patients 106 134 169
Male 39 61 76
Female 67 73 93
Mean age, years 65 (37-90) 61 (34-77) 62 (21-84)
Underlying disease, %
Stenosis MSC 22.6 20.9 19.5
FBSS 22.6 16.4 17.2
PHN 12.3* 28.4 26.6
DPN 17.0 14.9 16.0
Radiculopathy 25.5 19.4 20.7
NRS, mean score 7.5 5.6 7.4
Treatment before study entry, %
NSAIDs 7.6 13.0
Weak opioids 11.3 2.4
Strong opioids 3.8 1.2
Antidepressants 0 0
Anticonvulsants 1.9 3.0
Invasive therapy 0.9 1.2
(surgery)
Multiple-drug therapy  73.6 78.1
No treatment 0.9 1.2

DPN = Diabetic painful neuropathy; FBSS = failed back sur-
gery syndrome; MSC = medullary spinal canal; PHN = posther-
petic neuropathy. * p < 0.05 vs. pregabalin, CR oxycodone + pre-
gabalin. Figures in parentheses indicate ranges.
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Patient demographics and baseline characteristics are
summarized in table 1. The underlying causes of neuro-
pathic pain in the study population were: failed back sur-
gery syndrome (18.3%), postherpetic neuralgia (23.5%),
radiculopathy (21.5%), painful diabetic neuropathy
(15.9%), and stenosis of the spinal medullary canal
(20.8%). With the exception of postherpetic neuropathy,
which occurred in significantly (p < 0.05) fewer patients
in the CR oxycodone monotherapy treatment arm com-
pared to the other 2 treatment arms, these diseases oc-
curred with a similar incidence in the 3 treatment arms
(table 1). Atbaseline, the mean pain intensity scores (score
>7 = severe) were similar in the groups receiving mono-
therapy with CR oxycodone and combination therapy;
these scores were higher than the mean score for the
group receiving pregabalin monotherapy (score 5.6).

Prior to study entry, the majority of patients received
pharmacologic treatment for neuropathic pain, includ-
ing NSAIDs, antidepressants, and anticonvulsant agents.
Potent opiates were administered in only 2.5% of cases.
The majority of patients (>70%) received multiple-drug
therapies. A combination therapy was NSAIDs and mild
opiates.

Pain Intensity

Combination therapy with CR oxycodone plus prega-
balin and CR oxycodone monotherapy resulted in faster
and more substantial pain relief than pregabalin mono-
therapy (fig. 2). After 90 days of treatment, the mean NRS
value for the CR oxycodone plus pregabalin arm had de-
creased by 80% compared with baseline. In contrast, the
mean NRS score for patients in the pregabalin arm had
decreased by 46% (p < 0.003 vs. combination therapy),
while that of those in the CR oxycodone arm had de-
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Fig. 3. Number of daily pain crisis episodes during treatment with
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creased by 76% (p < 0.001 vs. combination therapy) com-
pared with baseline.

Daily Pain Crises

At baseline, the 3 treatment arms had a similar mean
number of pain crises per day (CR oxycodone plus pre-
gabalin: 3.63; CR oxycodone: 3.13; pregabalin: 3.02). At
the end of treatment, patients receiving CR oxycodone
plus pregabalin and those receiving oxycodone mono-
therapy (p < 0.05 vs. combination therapy), reported a
substantial decrease in the mean number of pain crises
per day compared with patients receiving pregabalin
monotherapy (p < 0.001 vs. combination therapy) (fig. 3).

Mean Daily Medication Doses

Combination treatment was effective at lower mean
doses of CR oxycodone and pregabalin compared with
either drug administered as monotherapy. At the end of
treatment, patients receiving CR oxycodone plus prega-
balin were given on average 22% less CR oxycodone and
51% less pregabalin than the respective monotherapy
groups (fig. 4). In the group receiving CR oxycodone, the
mean daily dose of CR oxycodone was 24.1 mg at the be-
ginning and 46.1 mg at the end of the study; the mean
daily doses of CR oxycodone and pregabalin in the com-
bined treatment were 19.4 and 108.1 mg at the beginning
and 35.8 and 141.5 mg at the end; in the group receiving

CR Oxycodone and Pregabalin in
Neuropathic Pain

Fig. 4. Dose changes during treatment, comparing the mean dos-
es of CR oxycodone (OXY) and pregabalin (PRE) in monotherapy
or combination therapy (OXY + PRE) at study beginning and
study end (90 days).

pregabalin, the mean daily dose at the beginning was 85.6
mg and at the end 289.5 mg.

Quality of Life

The interference of pain with activities of daily living
was substantially reduced at 90 days in patients receiving
CR oxycodone plus pregabalin compared with those on
monotherapy. At 90 days, combination therapy was also
beneficial for other QoL parameters, namely walking
ability, work, and relations with other people, for which
combined therapy consistently achieved lower scores
than monotherapy with either drug (table 2).

The overall decrease in BPI scores at the end of treat-
ment compared to baseline was 70.9% for combination
treatment with CR oxycodone plus pregabalin (p =0.0009
vs. both monotherapies), 60.7% for CR oxycodone mono-
therapy, and 42.8% for pregabalin monotherapy; fig. 5).

Patient Evaluation of Efficacy

At the end of the study, 91.2% of patients receiving
combination therapy with CR oxycodone plus pregabalin
and 95.6% of patients receiving CR oxycodone found the
treatment ‘effective’ or ‘very effective’. In contrast, in the
group receiving pregabalin monotherapy, less than 20%
of patients rated the treatment outcome positively

(fig. 6).
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Table 2. The impact of treatment with CR oxycodone, pregabalin, or CR oxycodone plus pregabalin on QoL: BPI ratings of pain in-
terference with everyday life (scale 0-10; 0 = does not interfere, 10 = completely interferes)

Pregabalin CR oxycodone CR oxycodone + pregabalin
TO (0 days) T8 (90 days) TO (0 days) T8 (90 days) TO (0 days) T8 (90 days)
General activity 6.33 3.67 7.43 2.97 7.80 2.02
Mood 5.12 2.83 6.78 2.44 6.23 1.54
Woalking ability 6.04 3.61 7.03 2.45 7.77 2.00
Work 6.15 3.70 8.01 3.03 7.46 2.43
Relations with other people 4.18 2.40 6.23 2.34 6.78 1.65
Sleep 4.02 2.29 6.78 2.65 6.65 2.22
Life enjoyment 4.66 2.45 6.02 3.00 7.00 2.55

Safety Analysis

Overall, combination therapy had a better safety pro-
tile than monotherapy with CR oxycodone and pregaba-
lin, with a dropout rate due to adverse events of 5.9%
compared to 10.4 and 19.0%, respectively. The most fre-
quently reported adverse events were somnolence and pe-
ripheral edema with pregabalin, and somnolence and
constipation with CR oxycodone (fig. 7). Combination
therapy was most frequently associated with constipation
(fig. 7). Their frequency, however, tended to decrease over
the course of the study in all treatment arms. At the end
of treatment, 45.1% of patients receiving combination

134 Eur Neurol 2009;61:129-137

therapy, 42.2% of patients receiving CR oxycodone and
34.8% receiving pregabalin monotherapy reported no ad-
verse events.

The combination of CR oxycodone and pregabalin re-
sulted in an improved adverse event profile compared
with pregabalin monotherapy (fig. 7). The incidence of
peripheral edema was substantially reduced, throughout
the entire study, in the group treated with the combina-
tion therapy compared with pregabalin monotherapy.
Nausea and vomiting were also improved by the admin-
istration of the combination treatment compared with
the two monotherapies.
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Discussion

This comparative study enrolled 409 patients with
neuropathic pain of various etiologies. At baseline, pain
was of moderate to severe intensity despite the fact that
most patients had received analgesic treatment, including
opioids and multiple-drug therapies. These patients were
therefore good candidates for treatment with a strong CR
opioid, as recommended by current guidelines [3, 4], and
for the study of novel, potentially more potent, drug com-
binations.

In terms of pain relief, the efficacy of combined CR
oxycodone and pregabalin was significantly better than
that of pregabalin monotherapy, and was similar to CR
oxycodone monotherapy. Both combination treatment
and oxycodone monotherapy had substantially greater
reductions in pain intensity compared with pregabalin
alone (-80 and -76 vs. -46%). In these two groups, the
decrease in pain scores from baseline to the end of treat-
ment was >2 points and was therefore considered to be
clinically relevant [20, 21]. The similar efficacy observed
with the two oxycodone-based treatments (either alone
or in combination with pregabalin) is in agreement with
the substantial opioid responsiveness for neuropathic
pain reported by other studies focused on opioid-based
therapies with or without concomitant analgesic treat-
ment [15]. The results of the current study are particu-
larly relevant in view of the baseline data which showed
that at study entry pain intensity was higher in the CR
oxycodone-based treatment arms.

CR Oxycodone and Pregabalin in
Neuropathic Pain

As expected, other parameters of pain relief were im-
proved by combination treatment and treatment with CR
oxycodone monotherapy, compared with pregabalin
monotherapy. Patients receiving CR oxycodone-based
treatment had, over the course of the study, a decrease in
the number of pain crises per day, most likely as a conse-
quence of the more sustained analgesic action of CR oxy-
codone [13].

Treatment with the combination therapy CR oxyco-
done plus pregabalin meant pain relief was achieved with
lower mean dosages of the two drugs, compared to the
dosages used when these agents were administered as
monotherapy. The pregabalin dosage was reduced by one
half and that of CR oxycodone by about one fifth. These
findings are particularly relevant in the management of
chronic conditions, such as neuropathic pain, requiring
long-term treatments with a significant potential for the
development of adverse events and/or tolerance and ad-
diction, as may be the case with opioid analgesics [24].

QoL is a consideration in the management of chronic
conditions. At the end of treatment all domains consid-
ered for the assessment of QoL were favorably influenced
by combination treatment. Overall, combination therapy
was associated with less interference of pain with activi-
ties of daily living than when either CR oxycodone or
pregabalin were administered as monotherapy. The dif-
ference between the two oxycodone-based treatments
was statistically significant, with combination therapy
leading to a 71.0% improvement of the BPI ratings com-
pared with 60.7% with CR oxycodone alone.
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Finally, there was high patient satisfaction with CR
oxycodone-based treatment; at the end of the study,
>90% of patients gave positive ratings (‘effective’ and
‘very effective’) while <20% of patients receiving prega-
balin reported that treatment was effective. These results
suggest that treatment compliance may well be improved
with CR oxycodone-based therapy.

Overall, combination treatment had a better tolerabil-
ity profile than the two monotherapy regimens. Com-
pared with patients on monotherapy, a smaller propor-
tion of patients on combination therapy interrupted
treatment due to adverse events. Presumably, as a conse-
quence of the substantial reduction in the dosage of pre-
gabalin, there was a significant decrease in the frequency
of the adverse events typically associated with pregabalin
when it was administered in combination with CR oxy-
codone [25]. However, in line with published data, ad-
verse events associated with opioid treatment, such as
constipation, were more persistent [4]. Nevertheless, in
patients receiving combination therapy, all adverse events
tended to decrease in frequency over the course of treat-
ment.

This study is the first to evaluate the combination of
CR oxycodone plus pregabalin in clinical practice. The
strength of this comparative analysis lies in the large pa-
tient population and the long study duration, both of
which are significantly greater than the majority of pub-
lished studies on opioid agonists [3, 4, 26]. The possibil-

ity of controlling pain efficiently, while decreasing dos-
ages, and therefore toxicity and costs, deserves to be in-
vestigated more in detail. Specifically, a randomized
controlled study is needed to investigate whether dosages
could be further reduced to improve safety, and how the
combination of an opioid analgesic and a calcium chan-
nel modulator could be optimized to achieve long-term
pain relief.

In conclusion, the results of this study clearly show
that the combination of CR oxycodone and pregabalin
improves pain and QoL of patients with chronic, moder-
ate to severe neuropathic pain. Combination treatment
allows the use of lower doses of both agents and is there-
fore safer. Based on these preliminary results, combina-
tion treatment with CR oxycodone plus pregabalin could
represent a valuable option for the pharmacologic treat-
ment of chronic, neuropathic pain which is nonrespon-
sive to current first-line treatment options.
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