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Background: Knee osteoarthritis (OA) is prevalent and associated with both pain and functional disability. Current treatments
aim to alleviate mild to moderate symptoms by various methods. Topical capsaicin (0.075% and 0.05%) has been evaluated
for the treatment of the painful joints. A burning sensation was the most common side effect at these strengths. Therefore, the
authors aimed to evaluate the efficacy of 0.0125% capsaicin gel (Capsika gel') compared to a placebo (the vehicle gel) in
patients with symptomatic OA knee.

Material and Method: This was a cross-over, double blinded, randomized, controlled trial of 100 patients with mild to
moderate knee OA. All of the patients received either capsaicin gel or placebo gel applied to the affected knee, three times daily
for 4 weeks with one week washout period after which the treatment switched to either capsaicin gel or placebo gel for the next
4 weeks. A blinded examiner used the visual analog scale (VAS) and WOMAC score to do weekly assessments.

Results: Subjects averaged 61 years of age (range, 44 to 82). During the enrollment phase, only female farmers presented.
Mean body weight and height was 62.97 + 10.25 kg and 1.54 + 0.053 m, respectively. The respective baseline VAS and
WOMAC score was 6.40 + 1.64 and 51.65 + 13.3. The severity of OA, according to the KL criteria was: 83 patients with
grade 2 and 16 with grade 3.The respective mean difference of VAS and total WOMAC score in the capsaicin group vs. the
placebo group was statistically significant (p < 0.05). The mean difference of the WOMAC pain, stiffness and functional
subscales in the capsaicin vs. the placebo group was also significant (p < 0.05). The only adverse event reported was a
burning sensation. During the 4-week treatment with capsaicin, ~67% of patients had a burning sensation but none withdrew
for this reason.

Conclusion: 0.0125% capsaicin gel was an effective treatment in mildly to moderately painful OA knees. The burning
sensation reported by patients in the capsaicin group was less disturbing than in previous studies and none of the present
patients withdrew for this reason.
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Osteoarthritis (OA) is the most common form
of arthritis in the population. A recent World Health
Organization report on the global burden of disease
indicated that knee OA is likely to become the fourth
most important global cause of disability in women
and the eighth in men®. Knee OA is associated with
symptoms of pain and functional disability. The
physical disability arising from pain and loss of
functional capacity reduces the quality of life and
increases the risk of further morbidity and mortality®.
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Current treatments aim at alleviating the symptoms of
mild to moderate OA by pharmacological and/or non-
pharmacological means; evidential support, however,
is mooted®.

Capsaicin is the active principle of hot chili
pepper, which may selectively stimulate unmyelinated
C fiber afferent neurons and cause the release of
substance P. Prolonged application of capsaicin
reversibly depletes the stores of substance P and
possibly other neurotransmitters, from sensory nerve
endings, which reduces or abolishes the transmission
of painful stimuli from the peripheral nerve fibers to
the higher centers®. Others evaluated more potent
preparations of topical capsaicin (0.075% and 0.05%)
for the treatment of the painful joints of rheumatoid
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arthritis (RA) and osteoarthritis (OA) in a 4-week,
double-blind, placebo-controlled, randomized trial>®.
In these studies, a burning sensation was the only
adverse effect noted, however, none of the presented
patients withdrew because of this adverse event.
Since the current treatment of OA is with
NSAIDs (non-steroidal anti-inflammatory drugs)
and gastrointestinal, cardiovascular and renal side
effects are common. It is important to find safer pain
management. Topical capsaicin would be of interest
if the localized burning sensation could be mitigated.
The authors, therefore, designed a study of a less
concentrated preparation, capsaicin 0.0125%.

Material and Method
Subjects and study design

The authors conducted a 12-week, phase I1I,
randomized, double-blind, placebo-controlled, cross-
over trial to evaluate the efficacy of capsaicin gel over
against a placebo, in adults with OA of the knee. The
authors planned to enroll 100 knees (from a 100 pairs
of knees). Subjects underwent 4 weeks of treatment,
followed by one-week wash-out, then another 4 weeks
of treatment. The authors alternated the treatment
after one-week wash-out.

The Khon Kaen University Ethics Committee
for Human Research approved the study in accordance
with the Helsinki Declaration. All of the subjects gave
informed consent.

The Faculty of Medicine, Khon Kaen
University and Bangkok Drug Company funded the study.

The registration number for the research is:
Clinical Trials. gov ID NCT00471055.

Inclusion and exclusion criteria

The inclusion criteria:

1. Capable of giving written informed consent;

2. Ambulatory males, or non-pregnant females,
between 40 and 80 years of age;

3. Off pain medication or nutritional
supplements for symptomatic relief of knee OA at
least 15 days before screening;

4. Pain in the knee <80 mm on a 100 mm VAS
scale;

5. Have a diagnosis of OA of the knee at least
6 months prior to screening, or have met the American
College of Rheumatology (ACR) clinical criteria for
classification of idiopathic (primary) OA. (If OA
presents in both knees, the investigator will X-ray for
study entry the knee with more severe pain (< 80 mm
VAS).
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6. Present documented radiographic evidence
of OA of the knee (from the screening visit radiograph)
of grade 2 or 3 on the Kellgren and Lawrence (KL)
Radiographic Grading®; and

7. A baseline minimum joint space width in
the medial and lateral compartments of the index knee
of > 1.5 and > 2.5 mm, respectively, measured from
radiographs in the MTP view!'?.

The exclusion criteria:

1. History of hypersensitivity to capsaicin;

2. Skin lesion at the index (treated) knee;

3. A history of lower extremity surgery within
6 months prior to screening;

4. Significant prior injury to the index knee
within 12 months prior to screening;

5. Disease of the spine or other lower extremity
joints of sufficient degree to affect the index knee; and

6. Treatment with other drugs potentially
affecting bone or cartilage metabolism, such as:

- Chronic systematic corticosteroids;

- Hyaluronan injection into the index knee
within the previous 6 months; and

- Diacerin treatment within the last 12 months.

Study protocol

The authors conducted a cross-over,
randomized, controlled trial, in which subjects
were randomly allocated to study-arms, where each
arm comprised a sequence of two treatments given
consecutively (Acwsicin then Bplcebe or B then A).
Subjects allocated to the AB study arm of the study
received 4 weeks of treatment A< followed by a
one-week wash-out then another 4 weeks of treatment
Brlaebo The reversed pattern was followed in arm BA.
With this protocol, any lasting effects of the capsaicin
should be differentiable from the placebo effect.
Each subject received either Capsaicin or placebo gel,
according to a randomization schedule, stratified by
KL grade 2 or 3.

The authors provided capsicum tincture
45.50 g (equivalent to capsaicin 0.0125%) per 100 g
of Capsika gel® in a lacquered aluminum collapsible
tube containing 100 g Gel packing. Subjects applied
2 inches of extruded gel topically around the index
knee and rubbed it in until dry for three times a day.
After applying the gel, patients were to wash their
hands, to avoid eye irritation.

The returned gel was weighed, providing a
measure of compliance. The subjects kept a treatment
diary, including: (1) the number of doses of gel applied
each day; and, (2) any (or change in any) other
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concomitant therapy during the study, including pain
medication or nutritional supplements for OA related
pain. Subjects were permitted to take acetaminophen
for pain-500 mg three times a day (or every 4-6 hours)-
but not any other topical analgesics, NSAID or COX-2
inhibitors. They worked as per usual and the authors
did not provide any knee brace or physical therapy.

Wash-out

If subjects took acetaminophen for OA pain
during the 7-day wash-out, they were to record how
much.

End points and statistics

The authors aimed to determine whether
capsaicin gel could reduce pain (VAS)-the functional
score and the stiffness score-over against the placebo
gel. The authors hypothesized that capsaicin gel
would reduce the VAS by 50%. Therefore, the primary
endpoint was any change from the baseline of the
visual analog scale (VAS), corroborated by any
change in the Western Ontario McMaster score
(WOMAC). The authors measured these endpoints
every week for 9 weeks (i.e., 4 weeks for each treatment
period and one week for the wash-out).

The calculated sample size was 96 knees,
based on: (1) amean difference of VAS of 30 mm; (2) a
standard deviation of 60 mm; (3) a 95% (alpha 5%)
significance level for a two-sided test; and, (4) 80%
(beta 20%) power for detecting a difference!”.
Assuming a 5% dropout rate, the authors needed to
enroll 100 knees for each treatment group.

The Z test (at a 95% CI) assessed the mean
difference of VAS in the Capsaicin and placebo
group. The ANOVA, student t-test and McNemar‘s
Chi-square tested the difference between baseline and

post-treatment for WOMAC, Stiffness score and
acetaminophen use, respectively (Stata Corp. 2007.
Stata Statistical Software: Release 10. College Station,
TX: SataCorp.). A P-value of less than 0’05 was
considered significant.

Results

Between July and October, 2007, the authors
registered 100 female cases, diagnosed with osteo-
arthritis of the knee joints. One case dropped out. The
mean age was 61 years (range, 44-82). The affected
knee joints enrolled in the present study included
54 right knees and 45 left knees. The respective mean
medial joint space width of the right and left knees was
0.355+0.195and 0.346 +0.216 cm (Table 1).

The mean body weight and height was
62.97 + 10.25 kg and 1.54 + 0.053 m. The respective
baseline VAS and WOMAC score was 6.40 + 1.64 and
51.65+13.30. The severity of OA as per the KL criteria
was grade 2 in 84 patients and grade 3 in 16 patients
(Table 1).

The capsaicin remaining in the returned tube
averaged 38.07 + 12.46 g in the capsaicin group and
41.48 +14.35 g in the placebo group (p > 0.05).

The mean reduction in VAS from the baseline
and wash-out period was significantly greater in the
Capsaicin group than in the Placebo group (p < 0.05)
(Tables 2, 3). The mean VAS in the wash-out period in
both groups was less than the mean baseline VAS;
albeit the difference was not statistically significant
(p>0.05).

The reduction in the standardized mean
WOMAC score from baseline and wash-out was
significantly greater in the Capsaicin group than in the
placebo group (p<0.001) (Table 4). The mean WOMAC
scores in the wash-out period were also reduced in

Table 1. Clinical characteristics of the study population at the baseline

Sex (female to male ratio)

Age (years) (min-max)

Affected knees, ratio of right to left knees
Mean, weight : height

Medial Joint space (cm), ratio of right to left
Lateral Joint space (cm), ratio of right to left
VAS

WOMAC score

Pain subscale

Stiffness score subscale

Functional score subscale

KL grading, ratio of grade 2 to 3

99:0

61 (44-82)

54:45

62.97 +10.25 kg and 1.54 + 0.053 m
0.35 +0.19 (0-0.7): 0.35 + 0.26 (0-0.8)
0.54+0.21 (0-1.5): 0.58 + 0.17 (0-1.1)
6.40 + 1.64 (3-10)

51.65 + 13.30 (44-76)

11.09 + 3.06 (5-16)
2.81+2.45 (0-8)

38.92 +9.89 (17-57)

84:16
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Table 3. Comparing the mean difference of VAS from
baseline and each visit in the capsaicin and placebo

groups
Visit  Capsaicin Placebo Mean 95% CI
mean+SD mean+SD  different
n=99 n=99 mean + SE

0.08 +1.79 0.08 +1.58 0.16 +0.24 -0.31 to 0.63
098 +1.80 042+1.45 0.56+0.23 0.10to 1.02
126 +1.94 0.82+1.61 0.43+0.25 0.06t00.93
2044193 131+197 0.72+0.27 0.17to 1.27

N O R

both groups but the differences were not statistically
significant (p > 0.05).

The mean reduction of the total and three
WOMAC subscales (viz., the pain, stiffness and
functional scales) from baseline and wash-out periods
were also significantly lower in the Capsaicin group
than in the Placebo group (p <0.05) (Tables 5-8).

The average amount of acetaminophen used
in the Capsaicin group was 6.06 + 6.38 tablets per week
(range, 0-21; median, 4) versus 4.98 + 4.72 tablets per
week (range, 0-21; median, 3) in the placebo group; the
differences were not statistically significant (p > 0.05).

A burning sensation was the only adverse
event reported in our study: viz., 66 episodes over a
4-week period (16.6%) in the placebo group vs. 272
episodes (66.66%) in the capsaicin group. A burning
sensation during both the capsaicin and placebo
periods was reported by 34 patients (34.34%). By
comparison, 57 patients (57.58%) had a burning
sensation only during the capsaicin period (p < 0.05).
None of the presented patients withdrew because of
this adverse event.

Discussion

The authors conducted a double-blinded,
randomized, placebo, cross-over, controlled trial for
treatment of OA of the knee. Since OA is a chronic
stable disease, self-comparison of each subject is
possible and other confounders can be controlled.

Characteristics of the medication dispensing
tube and the color of the capsaicin and placebo gels
were the same; thus, neither the patients nor the
examiner could know whether the patient was in the
capsaicin or the placebo group. In addition, any
measurement bias was controlled by use of the
double-blinded method.

All of the patients were farmers and females,
most of them still working, which reflects the real
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Table 4. Means and SDs for WOMAC at pre-treatment, washout (V5) and post-treatment in the capsaicin and placebo gel groups

~
3
N

Vo VI* V2** V3** V4** V5 Treatment V6* V7** V8** VOo**

Treatment

+ + + + + Placebo 34.78+21.02 33.65+19.38 32.34+19.27 30.66+19.25

4+13.93 38.71420.04 36.23+19.94 34.77+20.47 32.15+19.22 33.60+19.87

Capsaicin  53.1
n=65

Placebo
n=234

65
Capsaicin  23.00

+15.47 19.88+13.64 16.56+11.85 13.21+10.75

49.03+11.66 34.68+16.93 37.35+18.25 35.24+14.92 34.79+14.99 31.47+16.92

=34

ANOVA* V0 vs. V1 and V5 vs. V6 in the capsaicin group were not different from the placebo group (p > 0.05)
ANOVA** V0 vs. V2-4 and V5 vs. V7-9 in the capsaicin group were less than the placebo group (p < 0.02)

V5 was a washout period

Table 5. Comparing the mean difference for the WOMAC
score from baseline and each visit in the capsaicin
and the placebo groups

Visit  Capsaicin Placebo Mean 95% CI
mean+ SD mean+ SD  different
n=99 n=99 mean + SE

327+430 040+3.14 2.86+0.53 1.81t03.92
378 +3.85 0.62+3.75 3.16+0.54 2.09 to 4.23
4.13+422 098+3.24 3.154+0.53 2.09to4.21
4.67+4.14 1244355 3.42+0.55 234t04.51

N R

Table 6. Comparing the mean difference for the WOMAC
score (pain subscale) from baseline at each visit in
the capsaicin and the placebo groups

Visit  Capsaicin Placebo Mean 95% CI
mean+ SD mean+ SD  different
n=99 n=99 mean + SE

327+430 040+3.14 2.86+0.53 1.81t03.92
378 +3.85 0.62+3.75 3.16+0.54 2.09 to 4.22
4.13+421 097+3.23 3.15+0.53 2.09 to 4.20
4.66 +4.14 1244355 3.42+0.54 2.341t04.50

AW N =

Table 7. Comparing the mean difference of the stiffness
subscale of WOMAC from baseline and each visit
in the capsaicin and the placebo groups

Visit  Capsaicin Placebo Mean 95% CI
mean+ SD mean+ SD  different
n=99 n=99 mean + SE

0.50+2.56 0.23+1.78 0.73+0.31 0.11to 1.35
0.70+2.41 0.09+1.73 0.79+0.29 0.20 to 1.38
0.56+2.20 0+2.03 0.56 +0.30 0.02 to 1.15
0.83+2.40 0.11+2.10 0.82+0.32 0.19to 1.46

AW N =

Table 8. Comparing the mean difference of the functional
subscale of the WOMAC score from baseline and
each visit in the capsaicin and placebo groups

Visit Capsaicin Placebo Mean 95% CI
mean+SD mean+SD different
n=99 n=99 mean+ SE

8.60+ 1424 2.60+10.70 6.00+1.79 2.46 to 9.53
10.58 +13.09 3.44+10.34 7.14+1.67 3.83 to 10.44
1248 +13.70 4.58+10.26 7.89+1.72 4.50 to 11.29
14.54+13.62 5.56+10.79 897+ 1.74 5.53 to 12.42

N R
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situation of OA of the knee in rural, Northeast
Thailand. In the present study, the severity of OA
ranged from mild to moderate or KL Grade 2 to 3.

One week before starting the study, all of the
patients learned how to apply the gel topically. The
amount (weight) of capsaicin and placebo remaining
in the returned tubes would provide a measure of
compliance. As such, the authors found patients
complied with the treatment notwithstanding the
au courant treatment group.

The present study indicates that capsaicin
gel 0.0125% applied three times daily provided
significantly better pain relief than the placebo gel
(Table 2). The greater reduction in the mean WOMAC
scores in the capsaicin group over against the placebo
group support the conclusion (Table 4). Patients in the
placebo group also experienced a lowering of their pain,
as in other studies on the treatment of OA knee!'?. The
present study, however, showed that capsaicin had a
longer duration of action than one week, perhaps
because patients who applied the placebo gel after
the capsaicin gel might have experienced a carry-over
effect in the second period to a greater extent than
those who applied capsaicin gel after the placebo gel.
Such reasoning is borne out by similar studies showing
that repeated topical capsaicin application transiently
increases the noxious heat threshold and reduces
the neurogenic vascular reaction and that both the
nociceptive afferent and local regulatory efferent
function of the capsaicin-sensitive fibers recovers
weeks after cessation of treatment!3-'9.,

The pain reduction in the capsaicin period
was consistently greater than in the placebo period
for each patient. Specifically, the VAS and WOMAC
scores showed greater improvement in the capsaicin
group than in the placebo group, possibly due to
reversible depletion of stores of substance P (SP), and
other neurotransmitters, from sensory nerve endings.

Many studies show that sensory innervation
of the joint-by capsaicin-sensitive primary afferent
neurons-is not only involved in sensory input for
stretch and pain, but also has local and systemic effector
functions"”'®, Neuropeptides-released from these
fibers into the surrounding tissues-elicit neurogenic
inflammation around the site of activation. Substance
P releases inflammatory mediators from mast cells,
which induces the secretion of prostaglandin E2 and
collagenase from synoviocytes and interleukin-1
(IL-1) from macrophages'?.

Increased levels of pro-inflammatory sensory
neuropeptides, (i.e., bradykinin, lipoxygenase enzyme

J Med Assoc Thai Vol. 93 No. 10 2010

products, prostaglandins) are present in the synovial
fluid taken from patients with rheumatoid arthritis”
and from arthritic experimental animals®". It has been
suggested that SP constitutes the most important
neurogenic mediator in the inflammatory process and
that it participates in the nociceptive pathway®?.

In the present study, local adverse events of
0.0125% capsaicin gel were found more frequently
in the capsaicin group as with previous studies®®;
however, none of the present patients withdrew from
the study due to this burning sensation. Thus, capsaicin
0.0125% is well tolerated. The generalizability of the
present study, however, is limited because only
females enrolled. A follow-on trial that includes men
needs to be designed.

The authors conclude that capsaicin cream
0.0125% (Capsika gel") applied three times daily for
treatment of mild to moderately painful OA knees
provides significantly more pain relief than the placebo
after four weeks of capsaicin treatment. OA knee
patients demonstrated significant mean reductions
of their VAS and WOMAC scores compared to the
placebo. A burning sensation was reported more
frequently in the capsaicin group, but there was lack
of compliance due to this concern.
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