ORIGINAL ARTICLE

A Preliminary Study on the Safety, Efficacy and
Acceptability of the Community Preparation of
Siling Labuyo (Capsicum frutescens) Liniment in the
Management of Knee Osteoarthritis in a Six-Week,
Active-Controlled Community-Based Clinical Trial

Elizabeth R. Paterno,! Clarisse A. Pangilinan,? Erna C. Arollado? and Rachael Marie B. Rosario?!

'Department of Family and Community Medicine, College of Medicine and Philippine General Hospital, University of the Philippines Manila
’Institute of Pharmaceutical Sciences, National Institutes of Health, University of the Philippines Manila

ABSTRACT

Objective. The study determined the safety, efficacy and acceptability of a Philippine community preparation of
Siling Labuyo liniment in the management of knee osteoarthritis.

Methods. A 6-week randomized, double-blind, active-controlled clinical trial was conducted in three municipalities
of Cavite from 2017-2018. The municipalities were randomly assigned to either the control or experimental group,
using a commercially available Diclofenac 1% gel as the control agent. Knee Injury and Osteoarthritis Outcome
Score (KOOS) and Pain Visual Analogue Scale (VAS) were used to measure the outcomes.

Results. Forty-seven participants completed the study. Statistically significant improvement (p<0.05) in pain relief,
reduction of symptoms and increase in knee functionality was reported by participants in both the experimental
and control groups. Across the dimensions measured, at least 30% improvement in scores was reported by the
experimental group, and at least 40% by the control group. The difference was statistically not significant (p>0.05).
Itching (13%), burning sensation (11%) and reddening of the skin (15%) were experienced in both the experimental
and the active control groups.

Conclusion. Use of the liniment led to a modest therapeutic effect and was well-tolerated by the participants.
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INTRODUCTION

Osteoarthritis (OA), also known as degenerative
arthritis, is a disease characterized by loss of joint cartilage
and narrowing of joint spaces. Factors such as age, obesity
and frequent joint use had been associated to the progression
of the disease.™” In Asia, the most common type of OA is
knee osteoarthritis.? Current developments in managing OA
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(NSAID:s) is a popular management option among older
Asian populations not only because topical drugs cause less
risk of resulting to a systemic event like renal, cardiovascular
and gastro-intestinal (GI) adverse effects compared to the
oral preparations.”® Nevertheless, even topical NSAIDS
showed the possibility of GI and cardiovascular-linked
adverse effects.”® As such, plant-derived products are
currently being explored due to their minimal likelihood of
systemic absorption compared to topical NSAIDs."12

In the Philippines, one of the plants with documented
folkloric use in the management of rayuma (this could be
equivalent to osteoarthritis) is siling labuyo."*" (Figure 1)
This plant produces capsaicinoids, which are compounds
with potential analgesic effect. This plant-derived metabolite
is characterized by a benzene structure that accounts for its
pungency and the modifications of side-chains determine its
potency and activity.'®’” Capsaicin, the parent metabolite,
induces noxious effects followed by the analgesic effect. This
nonpolar transient receptor potential vanilloid 1 (TRPV1)
agonist allows influx of calcium ions that produces action
potentials and subsequently activates cascades correlated
to signals like burning or stinging sensation reported
in topical capsaicin use.’ Decrease in signals related to
inflammation had been correlated to its analgesic effect.”
Continuous application or high doses of capsaicin could
also disrupt mitochondrial respiration in nerves leading to
‘defunctionalized’ nociceptors.” Consistent with this was
the observed loss of epidermal nerve fibers after continuous
application of capsaicin.® In several clinical trials, topical
capsaicin provided significant analgesic effect compared
to placebo and control at concentrations ranging from
0.075 to 0.0125%.'>*22 In these studies, burning sensation
at the application site was primarily reported but this was
significantly reduced in terms of intensity and duration after
repeated exposure to topical capsaicin.®

Figure 1. Philippine Siling Labuyo (Capsicum frutescens).

In many rural areas of the Philippines, the Si/ing Labuyo
liniment has been used for a long time to alleviate pain and
inflammation in osteoarthritis.” It provides an alternative
for commercial OA drugs which are often either unavailable
in these areas or too expensive for those needing them.

'The siling labuyo plant is grown in almost all regions of the
country and the liniment is easy to prepare.' This study was
conducted to determine the safety, efficacy and acceptability
of the community preparation of the Si/ing Labuyo liniment
to provide evidence for the promotion of its use not only
in rural areas and indigent communities, but also among
elderly people suffering from OA who are looking for safe
alternatives to NSAIDs.

MATERIALS AND METHODS

Study design

'This is a randomized, active-controlled study conducted
in Alfonso, Amadeo and Mendez municipalities of Cavite,
Philippines between June 2017 and March 2018. 'The
University of the Philippines Manila Research Ethics Board
(UPMREB) approved the study protocol (UPMREB 2016-
289-01). After a detailed explanation about the nature of
the study, all participants signed a written informed consent
prior to the trial.

Recruitment and screening

The sample size computed for the research was 126
participants. Participants of either sex, aged 40 years and
above with clinically diagnosed knee OA, supported by
classical radiological findings in one or both the knees
were recruited in the study.*® Exclusion criteria included
lactating and pregnant women; patients with severe disabling
arthritis and/or incapacitated and bedridden; patients taking
antipyretic, analgesics, tranquilizers, hypnotics, excessive
alcohol or any other drug which would interfere with pain
perception; patients needing drug therapy for OA; and, any
patient considered not eligible according to the investigator’s
discretion.* Participants on NSAIDs were requested to
discontinue medication at least a week prior to the start of
the trial period.”

Liniment preparation

Siling labuyo fruits were collected in Barangay Lutucan,
Sariaya, Quezon, Philippines from early to mid-May 2017.
A voucher specimen was submitted to the National Museum
for authentication. Garbling was performed and the fruits
were washed to remove dirt and clinging insect debris. The
fruits were prepared in the method used in rural areas of the
Philippines as documented by Co with some modifications.™*
'The control agent used was Diclofenac gel (Voltaren Emulgel
1%, supplied by Glaxo-Kline Smith). Both the control and
experimental agents were placed in opaque coded containers
and stored at room temperature prior to distribution.

Treatment Allocation and Concealment

Patient screening and assessment were done in
three municipal health centers. Two municipalities were
randomly assigned to the use of the Diclofenac gel while
one municipality was assigned to the Si/ing Labuyo liniment.
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'This was done to minimize disclosure of the drug among
participants within the same municipality since the control
was very different from the experimental agent in terms of
physical properties. Only the research assistant was aware
of which treatment was given to the participating subjects.
Both the physicians who assessed the patients and the
patients themselves were blinded to the patient’s treatment.

Participant Instructions and Clinical Evaluation

'The trial ran for 6 weeks and participants were seen thrice:
at baseline and at the end of weeks 3 and 6. Demographics
and baseline data were collected on the first visit. Participants
who met the criteria were instructed to apply approximately
1 g (or 3 scoops; using identical scoops provided to measure
the medication) of the assigned medication three times daily
on the affected knee. Participants with bilateral OA were
instructed to apply the drug on the more symptomatic knee.
Treatment compliance was estimated by weighing returned
containers of the study medications. Each participant was
given a pack of 10 tablets of Paracetamol (500 mg), and up
to 1g per episode was allowed to be taken as rescue analgesic
should participants feel pain attributable to the experimental
or control agent during the treatment period. If 1 g of
Paracetamol was insufficient to control the pain, participants
were instructed to contact the researchers or the Municipal
Health Officers for further instructions. Participants were
also instructed on how to store, carry and handle the liniment
or gel containers to minimize spillage.

Adverse reactions to the treatment was determined by
the occurrence of any or any combination of seven local
symptoms (itching, burning sensation, reddening of the skin,
urticaria, papules, blisters and others) and was evaluated
on a 4-point scale (O=none, 1=mild, 2=moderate, 3=severe/
intense). Participants were also asked about the occurrence
of any other adverse events at the second and third visits.
Efficacy of medication was assessed using the Knee Injury
and Osteoarthritis Outcome Score (KOOS) Filipino version
LK 1.0 and Pain Visual Analogue Scale (VAS) scores during
the three visits.?*2¢ The KOOS is a tool used in OA treatment
assessment that measures five outcome dimensions: pain
(Pain), other symptoms (Sym), function in activities of daily
living (ADL), function in recreation and sports (Sport/Rec),
and knee-related quality of life (QOL).*'The Filipino version
was validated in a study conducted by Misa and Penserga in
the Philippine General Hospital and published online.® The
Pain Visual Analogue Scale (VAS) is a horizontal 100-mm
line with the 0 end labeled as ‘no pain’and the 10-cm end as
‘very severe pain.’'The score is determined by measuring the
distance of the mark that patients are asked to make in the
horizontal line from the ‘no pain’ end.” The VAS was first
introduced in 1920 and has been used extensively worldwide.
It is included in research evaluation instruments like the
Western Ontario and McMaster Universities Osteoarthritis
Index (WOMAC), which is regarded as the gold standard

in the evaluation of osteoarthritis treatment research.

Decreases in the Pain VAS scores across the treatment
period signify improvement or diminishing pain, while in
the KOOS, improvement in function and diminishing pain
are signified by increases in the scores.

On the third visit, participants were asked to record the
onset of treatment effect and to indicate the acceptability of
the treatment by noting whether they would continue to use
the assigned medication given the chance.*!

Statistics

Variables were expressed using mean, standard deviation
and/or standard error of measurement unless indicated
otherwise. Baseline demographics, baseline KOOS and
VAS scores, and knee OA duration were compared using
Independent Samples t-test. Data from the 5 outcome
measurements of the KOOS and Pain VAS Scores were
analyzed using ANOVA of Repeated Measures to determine
differences in each visit compared to the baseline within the
groups. Groups were compared using Two-way ANOVA
of Repeated Measures. Significant difference was set at

p<0.05. Statistical analysis was performed using Stata 14 and
SPSS ver. 23.

RESULTS

Participants

Fifty-six community residents with OA from the 3
municipalities volunteered to participate in the study. Out
of the 56 potential participants, 4 were considered ineligible.
During the 6-week trial, 5 participants withdrew from the
study due to personal reasons. At the end of the study period,
data gathered from 47 participants who completed the
study were analyzed (Figure 2).

Baseline demographics, baseline KOOS and VAS
scores, and knee OA duration were comparable between
the two groups (p>0.05) when Independent Samples t-test
was performed on the data. Mean age and body mass index
(BMI) between groups were likewise comparable (2-tailed
p>0.05). The demographics of the two treatment groups are
summarized and compared in Table 1.

Efficacy

Mean KOOS and Pain VAS scores at baseline and at
week 6 are shown in Table 2 and Figure 3. Within each
treatment group, statistically significant improvement both
in the 5 dimensions measured by the KOOS and the Pain
VAS Scores was reported by the participants when compared
to baseline at the end of the 6-week treatment period.
Increases in the KOOS scores tended to be higher in the
active control group compared to the experimental group
but the differences in the scores between the 2 groups were
not found to be statistically significant (p>0.05). Similarly,
decrease in the Pain VAS Score was greater in the control
group (65%) compared to the experimental group (46%),

but again the difference was not shown to be statistically
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Assessed for eligibility (n=56)

Excluded (n=4)

* Not meeting inclusion criteria:
no knee OA findings with x-ray (n=2)
foot OA x-ray (n=1)

¢ Declined to participate (n=1)

A

Randomized (n=52)

v v v
Allocated to liniment (n=22) Allocation Allocated to Active Control (n=30)
v v

Lost to follow-up (n=3)

¢ Personal reasons (work-related) (n=1)
¢ No companion on assessment (n=1)
¢ No response on said date (n=1)

v

Analysed (n=27)
Excluded from analysis (n=0)

Lost to follow-up (n=2)
* Personal reasons (n=1) Follow-up
* No companion on assessment (n=1)

v

Analysed (n=20)
Excluded from analysis (n=0)

Analysis

Figure 2. Study flow diagram.

Table 1. Socio-demographics and clinical characteristics of participants

Characteristics Siling Labuyo (N=20) Control Group (N=27)
Male:Female 3:17 6:21
Marital Status
Single — 1
Married 11 10
Separated — 2
Widowed 9 14
Educational Background
Primary 9 12
Secondary 5 9
Tertiary 5 [¢)
Age ?, (year) 70.5+9.0 70.0 £ 10.0
Weight @ (kg) 60.01+11.93 65.20 + 11.50
Height 2 (m) 1.52 +0.05 1.53 +0.09
BMI @ (kg/m?) 25.94 +4.59 27.62 + 3.66
OA Knee ®
Left 5 14
Right 15 13
Use of Assistive Devices © (e.g. canes, crutches, etc.) 6 (30.0%) 11 (40.7%)
OA Etiology, Primary vs. Secondary 20vs. 0 25vs. 2
Duration @ (years) 53+59 41+34
Drugs for OA Management
NSAIDs (celecoxib, etc.) 18 16
Supplements (glucosamine, chondroitin, etc.) 10 4
Topical (yellow ginger, catingco, warm compress, etc.) — 4
Injections 8 9
Comorbidities - 1
Diabetes (Type 2) 5 6
Hypertension 8 11

Baseline demographics, baseline KOOS and VAS scores, and knee OA duration p>0.05 on independent samples t-test.
Mean age and body mass index (BMI) p>0.05 on 2-tailed t-test.
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Figure 3. Mean scores and standard error are presented for (A) KOOS Subscale Pain scores (B) KOOS ADL scores (C) KOOS QOL
scores (D) KOOS Subscale Symptom scores (E) KOOS Subscale Sports/Rec scores and (F) Pain VAS scores for siling
labuyo (x) group and control group (A). Significant changes (p<0.05) from baseline to week 3 and week 6 within the siling
labuyo group are noted with an asterisk (*). Significant changes (p<0.05) from baseline to week 3 and week 16 within the
control group are noted with a square (o).

a1 Missing entry on week 3; ® 3 Missing entries on week 3.
KOQOS Knee Injury and Osteoarthritis Outcome Score; ADL Activities of Daily Living; QOL Knee-related Quality of Life; Sports/Rec Sports
and Recreation; VAS Visual Analogue Scale. KOOS scores range from 0 to 100, 100 being best; Pain VAS Score denoted from O to 10 cm,

10 cm being extreme pain.

Table 2. KOOS subscale scores and pain VAS scores for weeks 0 and 6 in the Siling Labuyo and Control groups

Siling Labuyo (N=20) Control Group (N=27) Difference Between
KOOS Subscale _—
Week O Week 6* Week 0 Week 6* Groups (p values)
Pain 49.85 +2.85 67.05+2.96 49.78 + 3.69 70.81 + 4.74 075
(43.89 - 55.81) (60.85 - 73.25) (42.20 - 57.36) (61.08 - 80.55) :
Symptoms 50.70 + 4.44 66.45 +3.21 51.04+2.72 73.37 +3.81 0.46
ymp (41.41 - 59.99) (59.74 - 73.16) (45.45 - 56.63) (61.08 - 80.55) :
ADL 47.80 +2.92 67.45 + 3.83 44,59 +3.35 67.33 +4.82 0.55
(41.69 - 53.91) (59.44 - 75.46) (37.70 - 51.48) (65.53 - 81.21) :
Soorts and Recreation 26.00 + 4.61 47.95 + 6.92 2226+ 4.53 55.56 + 6.74 0.64
P (16.35 - 35.65) (33.47 - 62.43) (12.96 - 31.56) (57.42 - 77.24) :
33.55+2.57 52.70 + 3.62 32.63+2.70 51.56 + 5.06
Knee-related QOL (28.17 - 38.93) (45.12 - 60.28) (27.07 - 38.19) (41.70 - 69.42) 087
. 5.50 + 0.66 2.96 +0.39 6.17 £0.56 218 +0.54
Pain VAS 4.1-69) (2.1-3.8) (5.0-7.3) (41.15 - 61.96) 0.92

Data reported as Mean + SE (95% Cl).

ADL Activities of Daily Living (similar to WOMAC Function); VAS Visual Analogue Scale.

Pain VAS Scores (in cm). 0 cm - no pain; 10 cm - extreme pain.

According to the KOOS Scoring, August 2012, a score of 100 indicates no problem while O indicates severe problem.
*P<0.05 from baseline to week 6 when ANOVA of repeated measures was performed within group.

significant (p>0.05). Greatest improvement was reported Table 3 shows the p values computed for the differences
by both groups in the KOOS Sport/Rec dimension (149% from baseline of the mean KOOS and VAS scores reported
improvement from baseline in the active control group; 84% by the participants at week 3 and at week 6 for both
in the experimental group). Least improvement was reported treatment groups. In the Si/ing Labuyo liniment group, the
by the Siling Labuyo liniment group in the KOOS Sym Sport/Rec and QOL dimensions as well as the VAS already
dimension (31%), while the Diclofenac gel group reported exhibit significant changes at week 3, and this is sustained
least improvement in the KOOS pain dimension (42%). to the end of the treatment period. For the Pain, Sym and
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ADL dimensions of the KOOS, statistically significant
increases in mean scores from baseline are attained only at
the end of week 6. In the active control group, significant
increases of scores at week 3 is seen in the Pain VAS and in
all of the KOOS dimensions except in the Sym dimension.
At the end of week 6, all the dimensions showed significant
improvement from baseline.

Adverse Events

Itching (n=6), burning sensation (n=5) and reddening of
the skin (n=7) were experienced in both groups. Other adverse
events as well as differences in the occurrence of these events
between the two groups are summarized on Table 4. Some
of the patients experienced 2 to 3 adverse effects (control,
n=1; siling labuyo, n=3). The following countermeasures were
done by patients who experienced these adverse events: none
(n=9), skipped the doses (n=3), washed the drug with water
(n=1), took paracetamol (n=1) and stretched the affected
knee (n=1). All of these adverse events disappeared within
a few days and all participants who experienced the events
completed the 6-week trial.

Participants who did not complete the study gave the
following reasons for withdrawing: (1) could not meet with
the researchers on scheduled monitoring days because of
family or work demands (n=3), and (2) no one to bring the
participant to the health center (n=2) (Figure 2).

Perceived efficacy of treatment

All participants in the Siling Labuyo group find it
effective (very effective in 45% and slightly effective in
55%). Majority in the control group consider Diclofenac

very effective (59%) but one participant finds it ineffective.
Overall, 95% of participants in the Si/ing Labuyo group are
willing to continue using the treatment compared to 89% in

the Diclofenac group (Table 5).

DISCUSSION

This study evaluates the safety and efficacy of the
community formulation of Capsicum frutescens liniment in
the management of knee OA, particularly in decreasing pain
and improving functionality. Across the chosen dimensions,
at least 30% improvement in scores from baseline is observed
at the end of week 6 in the experimental and at least 40% in
the control group. Studies comparing capsaicin and NSAIDs
in reviewed literature reported similar findings.**** In this
study, Diclofenac gel was chosen because of its availability
and widespread use in the country compared to other local
topical NSAIDs. Capsaicin cream is not yet commercially
available locally. It is noted that significant improvement in
some KOOS dimensions was observed only by week 6 in the
experimental group consistent with reports on plant-based
therapies, suggesting that the therapeutic effect of herbal
preparations is slow-acting compared to the more immediate
relief observed with the use of topical NSAIDs.**%

Side-effects such as erythema, itching and burning
sensation were reported in both groups. These events
however were transient, mild and tended to resolve within
a few days. None of the participants who experienced those
events withdrew from the study. These findings are also
consistent with previous studies on topical capsaicin where
burning sensation and erythema were the most common

Table 3. P Values from Anova of Repeated Measures Results for Within Group Comparisons
Siling Labuyo (N=20)

KOOS

Control Group (N=27)
KOOS

Pain Sym ADL Sport/Rec  QOL

Pain Sym ADL Sport/Rec QOL

0 — — — — — — — — — — —
3 0.850 0.140  0.250 0.000* 0.030*  0.030* 0.040*  0.090  0.0207 0.009* 0.003*  0.000*
6 0.003*  0.020* 0.002* 0.015" 0.001*  0.003* 0.000*  0.000*  0.000* 0.008* 0.001*  0.000*

*significant difference with p<0.05.

Sym-Symptoms; ADL-Activities of Daily Living (similar to WOMAC Function); Sport/Rec-Sports and Recreation; QOL-knee-related Quality of Life;

VAS-Visual Analogue Scale.

Table 4. Adverse Events Experienced upon Application of the
Siling Labuyo Liniment and Diclofenac Gel

Adverse Effects Con:l:glz(;;‘oup Siling L((Ll):uzyg)Group
Itching 2 (7.4%) 4 (20%)
Burning sensation 2(7.4%) 3 (15%)
Urticaria 0 (0%) 2 (10%)
Reddening of skin 4 (14.8%) 3(15%)
Papules 1(3.7%) 0 (0%)
Others* 1(3.7%) 0 (0%)

Reported as frequency (%) of localized adverse effects;
*Others: 1 reported Pain as adverse effect.

Table 5. Perceived Efficacy of Drug

Control Group Siling Labuyo Group
(n=27) (n=20)
Efficacy
Very Effective 16 (59%) 9 (45%)
Slightly Effective 10 (37%) 11 (55%)
Not Effective 1(3.7%) 0 (0%)
Agreeable to probable 24 (89%) 19 (95%)

use in the future

Reported here as frequency (n%).
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adverse effects reported.’®2%%¢ With continuous use of
capsaicin, these side effects were reported to diminish and
were attributed to continuous desensitization and neural
depletion of substance P.*¢%

The results of the present study suggest that the
community preparation of the Si/ing Labuyo liniment is
comparable to the commercially prepared capsaicin creams
studied in reviewed literature. The modest improvement in
pain and functionality reported with the use of the capsaicin
cream in literature is similar to the improvement seen with
the use of the Si/ing Labuyo liniment in this study. Further,
this study shows that the improvement noted with the
use of the Si/ing Labuyo liniment is comparable to that of
Diclofenac gel. It is also interesting to note that a higher
percentage of participants in the experimental group is
willing to continue using the Si/ing Labuyo liniment after
the trial period.

Though the positive results seen in the present study
support the use of the community preparation of the Si/ing
Labuyo liniment in managing knee OA at least for selected
groups, the study is at best a preliminary trial. The sample
size was small; consequently, the results were not statistically
conclusive. A larger scale study should be considered in a
setting like a busy osteoarthritis clinic. A major difficulty
the research team encountered in the recruitment process
was the inability of many potential participants to have an
x-ray taken of their affected knees because of the distance
from their home to medical facilities equipped with an x-ray
machine and the cost of the test. Long term studies should
also be considered since there have been reports of long
lasting benefits with the use of the topical capsaicin with
continuous, long term use.'®*

CONCLUSION

The use of the community preparation of the Siling
Labuyo liniment during the 6-week community-based
clinical trial resulted in modest reductions in pain and
symptoms of knee OA and increased functionality,
comparable to the results seen with the use of Diclofenac
gel. The Siling Labuyo liniment is also well-tolerated and
acceptable for many of the participants for longer term
use. The study provided preliminary evidence supporting
the promotion of the use of community preparation of the
Siling Labuyo liniment in knee osteoarthritis especially in
areas where commercial preparations of OA drugs are either
geographically or financially inaccessible. Even a modest
decrease in pain from knee osteoarthritis and increase in
functionality will contribute to a better quality of life for
people in these areas.
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