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Purpose: Osteoarthritic pain is largely considered to be inflammatory pain. Sen-
sory nerve fibers innervating the knee have been shown to be significantly dam-
aged in rat models of knee osteoarthritis (OA) in which the subchondral bone 
junction is destroyed, and this induces neuropathic pain (NP). Pregabalin was de-
veloped as a pain killer for NP; however, there are no reports on pregabalin use in 
OA patients. The purpose of this study was to investigate the efficacy of pregaba-
lin for pain in OA patients. Materials and Methods: Eighty-nine knee OA pa-
tients were evaluated in this randomized prospective study. Patients were divided 
into meloxicam, pregabalin, and meloxicam+pregabalin groups. Pain scores were 
evaluated before and 4 weeks after drug application using a visual analogue scale 
(VAS), and Western Ontario and McMaster Universities Osteoarthritis Index 
(WOMAC). Pain scales among groups were compared using a Kruskal-Wallis 
test. Results: Before drug application, there was no significant difference in VAS 
and WOMAC scores among the three groups (p>0.05). Significant pain relief 
was seen in the meloxicam+pregabalin group in VAS at 1, 2, and 4 weeks, and 
WOMAC score at 4 weeks, compared with the other groups (p<0.05). No signifi-
cant pain relief was seen in the meloxicam only group in VAS during 4 weeks and 
WOMAC score at 4 weeks compared with the pregabalin only group (p>0.05). 
Conclusion: Meloxicam+pregabalin was effective for pain in OA patients. This 
finding suggests that OA pain is a combination of inflammatory and NP.

Key Words:   Pain, osteoarthritis, knee, nerve, pregabalin, inflammatory, neuro-
pathic

INTRODUCTION

Knee osteoarthritis (OA) is a common and progressive joint disease. With an esti-
mated incidence rate of 240 per 100000 person-years, it is a major public health 
problem in the United States and often results in early retirement and joint replace-
ment.1
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col for the human procedures used in this study. In addition, 
the protocol and publication of the study were approved by 
our institutional review board and informed consent was ob-
tained from each participant. Participants were selected from 
outpatients who attended our hospital for knee pain treat-
ment. Eighty-nine patients were selected from 130 knee pain 
patients who matched the following criteria: presence of 
knee pain for more than one month, and observation of OA 
of the knee joint on examination of an anterior-posterior X-
ray image. Exclusion criteria were a history of knee surgery, 
infection, or rheumatoid arthritis. The patients completed a 
self-administered questionnaire regarding sociodemographic 
factors (age and sex) and duration of knee symptoms.

Pain scores
All patients completed a visual analogue scale evaluation of 
pain at movement (VAS: before, 1, 2, and 4 weeks), the 
Western Ontario and McMaster Universities Osteoarthritis 
Index questionnaire (WOMAC: before and 4 weeks), and 
painDETECT screening (before).10,11 The WOMAC ques-
tionnaire consists of subsections for pain, stiffness, and 
physical function. The painDETECT questionnaire is pa-
tient-based and consists of seven weighted sensory descrip-
tor items and two items relating to the temporal and spatial 
(radiating) characteristics of the patient’s pain pattern. The 
painDETECT score ranges from 0 to 38. Patients were di-
vided into three groups: likely (score ≥19), possible (score 
≥13 to ≤18), and unlikely (score ≤12) neuropathic pain. 
VAS was evaluated at 3 time points. VAS at entry point, of 
severest pain during 4 weeks, and of average pain during 4 
weeks were evaluated for all patients.

Radiographic evaluation
An anterior-posterior view X-ray examination was per-
formed in all the patients and the Kellgren-Lawrence (KL) 
grading system was used. The KL system is a validated 
method to classify joints into one of five grades, with 0 rep-
resenting normal and 4 representing the most severe radio-
graphic disease.12 Evaluation was performed by five blind-
ed observers. If three or more of the observers concurred, 
the score was used to define the KL grade.

Randomization and medication
Eighty-nine knee OA patients were evaluated in the current 
randomized prospective study. The patients were randomized 
according to the minimization method for three groups.13 We 
employed gender and age as stratification factors. Patients 

Chronic pain can be classified as inflammatory or neuro-
pathic. Inflammatory pain, found in conditions such as rheu-
matoid arthritis, is the result of sustained stimulation of noci-
ceptors. By contrast, neuropathic pain is the result of damage 
to or dysfunction of nerves. Principal causes of neuropathic 
pain (NP) include diabetes, lumbar or cervical radiculopa-
thies, and spinal cord injury.2,3 OA of the knee is generally 
considered to result in inflammatory pain.

Intra-articular injection of monoiodoacetate into the fem-
orotibial joint space of rodents induces a pathology with 
temporal similarities to OA, and this model of OA is now 
used for investigating the pathogenesis of knee pain.4 In the 
early phase of the rat model pathology, the level of inflam-
matory neuropeptides in the sensory nerves innervating the 
knee increases, and this is believed to be a stage of inflam-
matory pain.5 By contrast, because the subchondral bone is 
densely innervated, subchondral bone pathology may result 
in neuropathy after destruction of the chondral structure in 
late phases of OA. In the late phase of the pathology in the 
rat model of OA, markers of nerve injury in sensory nerves 
innervating the knee are significantly increased compared 
with controls, and this is thought to be a NP stage.6 The ori-
gin of the pain would be clarified by assessing whether 
nerve damage or neuropathy underlies the lack of pharma-
cological response to celecoxib or diclofenac, but not to 
morphine as observed later in the temporal sequence of the 
pathology.7,8 These observations suggest that the pain of 
knee OA is both inflammatory pain and NP.

Patients with NP are challenging to manage. Available 
randomized clinical trials typically evaluated chronic NP of 
moderate to severe intensity. The trials concluded that first-
line treatments could include certain antidepressants (i.e., 
tricyclic antidepressants and dual reuptake inhibitors of 
both serotonin and norepinephrine), calcium channel α2-δ 
ligands (i.e., gabapentin and pregabalin), and topical lido-
caine.9 Pregabalin was developed for management of NP; 
however, there have been no reports of the clinical use of 
pregabalin for OA pain in patients.

Our hypothesis is that there is an inflammatory and a NP 
component to knee OA pain. Thus, the purpose of current 
study was to evaluate the efficacy of pregabalin for knee 
OA pain in patients using a prospective randomized trial.

MATERIALS AND METHODS
　　　

The ethics committee of our institution approved the proto-
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demographic characteristics for patients. Eighty-nine patients 
(63 female, 26 male) with a mean age of 70.0±8.0 (mean± 
SEM) years were admitted into the study. The average dura-
tion of symptoms was 35.5±8.0 (mean±SEM) months. The 
patients suffered from knee pain, originating from OA, for at 
least one month. Pain using VAS and WOMAC scores was 
not significantly different among the three groups (p>0.05).

Table 2 shows the painDETECT score before medication, 
indicating likely NP (score ≥19), possible NP (score ≥13 to 
≤18), and unlikely NP (score ≤12). Within this study popula-
tion, 6 (6.7%) were classified as likely NP, 16 (17.8%) as pos-
sible NP, and 67 (75.3%) as unlikely NP. The NP scores were 
not significantly different among the three groups (p>0.05).

Table 3 shows evaluation of KL grade. There was no pa-
tient with KL0, and all patients were distributed from KL1 
to KL4. Twenty-two (24.7%) patients were classified into 
KL1, 24 (27.0) into KL2, 31 (34.8%) into KL3, and 12 
(13.5%) into KL4. The percentage and number of each KL 
grade were not significantly different among the three groups 
(p>0.05).

Table 4 shows pain during medication. Overall, medica-
tion improved the pain score in the three groups compared 
with before medication. There was significant pain relief in 
the meloxicam+pregabalin group as assessed by VAS score 
at 1, 2, and 4 weeks, and WOMAC score at 4 weeks, com-
pared with the meloxicam or pregabalin only groups (p< 

were divided into three groups: meloxicam group (10 mg 
meloxicam 30 minutes after breakfast), pregabalin group 
(25 mg pregabalin before sleep), and meloxicam+pregabalin 
group (10 mg meloxicam 30 min after breakfast and 25 mg 
pregabalin before sleep). Medication was administered ev-
ery day over 4 weeks. Other drugs and injection into knee 
were not allowed in any patient.

Adverse events
All adverse events were reported together with an assess-
ment of their severity (mild, moderate, severe) and the in-
vestigator’s opinion of their relationship to treatment with 
each drug (none, unlikely, possible, or probable). Antiemet-
ics were not used in any patient.

Statistical analysis
Data were compared using a Kruskal-Wallis test to compare 
pain scales between the three groups, a one way ANOVA 
with post hoc comparisons for age, symptom duration, and 
follow-up, and Fisher’s test for dichotomous/categorical 
variables. p<0.05 was considered statistically significant.

 

RESULTS
 

No patients dropped out of the current study. Table 1 shows 

Table 1. Demographic Characteristics

 
Mean±SEM

p value
Meloxicam Pregabalin Meloxicam+pregabalin

Number of patients (n) 31 28 30
Sex (M : F) 10 : 21 8 : 20 8 : 22 0.85
Age, mean (range), yrs 68.3±8.1 (51-82) 70.3±8.0 (50-80) 71.3±8.6 (52-83) 0.93
Symptom duration, (range), months 35.5±7.0 (1-180) 33.0±6.4 (1-150) 34.5±7.4 (1-160) 0.56
Pain score, visual analogue scale 5.6±2.1 5.0±2.0 5.4±2.2 0.32
WOMAC score 
    Pain 12.3±3.3 12.2±3.0 12.0±3.7 0.30
    Stiffness 4.9±2.5 4.0±2.0 4.5±2.2 0.39
    Physical function 40.0±11.6 38.3±12.0 40.3±12.4 0.45
    Total 57.2±15.5 54.8±13.3 56.8±15.3 0.40

Table 2. PainDETECT Score before Medication

Score Number of patients (%)   
(n=89)

Meloxicam (%) 
(n=31)

Pregabalin (%) 
(n=28)

Meloxicam+pregabalin 
(%) (n=30) p value

  0-12 67 (75.3) 24 (77.4) 20 (71.4) 23 (76.6) 0.58
13-18 16 (17.8)   5 (16.1)   6 (21.4)   5 (16.7) 0.45
19-38 6 (6.7) 2 (6.5) 2 (7.1) 2 (6.7) 0.66

The painDETECT score was distributed from 0 to 38. Patients were divided into three groups: neuropathic pain is likely (score ≥19), possible (score ≥13 to 
≤18), and unlikely (score ≤12).



Seiji Ohtori, et al.

Yonsei Med J   http://www.eymj.org   Volume 54   Number 5   September 20131256

that OA pain is a combination of inflammatory and neuro-
pathic pain components.

The origin of OA pain is widely considered to be inflam-
matory, but our study identified at least 6.7% of our OA pa-
tients as likely to have NP and 17.8% as possibly having 
NP. Hochman, et al.14 used a list of NP descriptors from five 
validated questionnaires to evaluate knee OA pain. To dis-
tinguish inflammatory pain from NP in people with other 
chronic pain conditions, five items were commonly identi-
fied. These investigators reported that 34% of patients with 
OA of the knee described their pain in a way suggestive of 
NP.14 Some patients with severe pain and related disability 
may have a NP component in the pain of their knee OA.

Other investigators have reported that joint pain arises 
mainly from free nerve endings that exist in the capsule or in 
the synovium.15-17 By contrast, yet others have reported inner-

0.05). No significant pain relief was seen in the meloxicam 
only group as assessed by VAS score during 4 weeks or 
WOMAC score at 4 weeks compared with the pregabalin 
only group (p>0.05).

Adverse events
There was no adverse event such as gastritis, nausea, dizzi-
ness, and somnolence in any patient.

DISCUSSION

In the current study, we investigated the efficacy of pregaba-
lin for OA pain in OA patients. A combination of meloxi-
cam+ pregabalin was more effective than meloxicam or pre-
gabalin alone for pain in OA patients. This finding suggests 

Table 4. Pain during Medication

 
Mean±SEM

p value
Meloxicam Pregabalin Meloxicam+pregabalin

Pain score, visual analogue scale 

    1 wk 4.6±2.4* 4.4±2.1† 3.4±2.0‡ 0.023*,‡

0.02†,‡

    2 wks 3.6±2.0* 3.5±1.9† 2.2±1.7‡ 0.04*,‡

0.035†,‡

    4 wks 2.0±2.1* 2.0±2.2† 1.0±1.2‡ 0.02*,‡

0.03†,‡

WOMAC score (4 wks)

    Pain 6.3±2.3* 6.6±3.0† 3.6±1.7‡ 0.043*,‡

0.045†,‡

    Stiffness 4.9±2.5* 4.5±2.2† 2.5±1.2‡ 0.03*,‡

0.025†,‡

    Physical function 30.0±10.0* 29.3±11.4† 18.3±8.4‡ 0.025*,‡

0.03†,‡

    Total 41.2±10.5* 40.4±9.3† 24.4±7.2‡ 0.02*,‡

0.04†,‡

There was significant difference in all scores in the meloxicam+pregabalin group compared with the meloxicam or pregabalin only groups.
*,‡p<0.05.
†,‡p<0.05. 
No significant difference in all scores was seen in the meloxicam only group compared with the pregabalin only group (*,†p>0.05).

Table 3. X-Ray Evaluation

KL grade Number of patients (%)   
(n=89)

Meloxicam (%) 
(n=31)

Pregabalin (%) 
(n=28)

Meloxicam+pregabalin 
(%) (n=30) p value

0 0 0 0 0
1 22 (24.7)   8 (25.8) 7 (25.0)   7 (23.3) 0.38
2 24 (27.0)   7 (22.6) 8 (28.6)   9 (30.0) 0.46
3 31 (34.8) 12 (38.7) 9 (32.1) 10 (33.3) 0.30
4 12 (13.5)   4 (12.9) 4 (14.3)   4 (13.3) 0.76

KL, Kellgren-Lawrence.
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flammatory and neuropathic pain components.
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