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Abstract

Objective. Limitations in the conventional medical management of osteoarthritis indicate a real
need for safe and effective treatment of osteoarthritis patients. Herbal medicines may provide
a solution to this problem. The aim of this article was to review systematically all randomized
controlled trials on the effectiveness of herbal medicines in the treatment of osteoarthritis.

Methods. Computerized literature searches were carried out on five electronic databases. Trial
data were extracted in a standardized, predefined manner and assessed independently.

Results. Twelve trials and two systematic reviews fulfilled the inclusion criteria. The authors
found promising evidence for the effective use of some herbal preparations in the treatment of
osteoarthritis. In addition, evidence suggesting that some herbal preparations reduce
consumption of non-steroidal anti-inflammatory drugs was found. The reviewed herbal

medicines appear relatively safe.

Conclusions. Some herbal medicines may offer a much-needed alternative for patients with

osteoarthritis.
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Osteoarthritis (OA) is a progressive rheumatic disease
characterized by the degeneration of articular cartilage.
It is the most common of all rheumatic disorders and is
destined to become one of the most prevalent and costly
diseases in our society [1].

Therapeutic interventions conventionally employed
for OA include the use of physiotherapy and antidepress-
ant therapies, patient education [2] and weight control.
In addition, drug therapy includes non-opioid analgesics
such as paracetamol, non-steroidal anti-inflammatory
drugs (NSAIDs), topical analgesics, opioid analgesics
and intra-articular steroid injection. Such treatments
may prove ineffective in some patients and NSAIDS
often have serious adverse effects [3, 4]. Gastrointestinal
complications are frequently reported with NSAIDs,
with 12000 hospitalizations and about 2000 deaths
attributed to NSAID use in the UK every year [1, 3-6].
Hence there appears to be a need for drugs with good
efficacy and low toxicity in the treatment of OA.
Specifically, there is a need for safe and effective drugs
for patients who do not respond well to conventional
medical therapy. Such patients are turning increasingly
to complementary/alternative medicines (CAM).
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The use of CAM by sufferers of rheumatic diseases
is highly prevalent and increasing. Arthritis is the sixth
most frequently cited health problem treated with CAM
in the USA [7]. Individuals who use CAM regularly are
more likely to have OA and severe pain [8]. Patients
suffering from musculoskeletal problems are likely to
be users of herbal treatments [9]. It is therefore import-
ant to determine the effectiveness and safety of herbal
medicines in the treatment of OA.

The objective of this systematic review is to evaluate
the existing evidence from randomized controlled trials
(RCTs) of herbal medicines and plant extracts for OA
that are either taken orally or applied topically.

Methods

Identification of clinical trials

Systematic literature searches were performed to
identify all RCTs of herbal medicines for OA.
Computer databases used were Medline, Embase,
Biosis, CINAHL and the Cochrane Library (all from
their respective inception to May 2000). The search
terms used were ‘osteoarthritis’, ‘osteoarthrosis’, ‘degen-
erative joint disease’, ‘degenerative arthritis’, ‘degenera-
tive arthrosis’, ‘gonarthrosis’ and ‘coxarthrosis’. Herbal
search terms used were ‘botanic’, ‘phyto’, ‘herb’ and
all their derivatives, together with individual plant and
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herb names. A manual search for additional trials was
performed using the bibliographies of studies and
reviews located through the electronic searches and by
scanning our own files. In addition, 11 experts and
15 manufacturers in the field were contacted to provide
published and unpublished material.

All potential articles (or abstracts if only available as
abstracts) were read in full and, if additional informa-
tion was required, authors were contacted wherever
possible.

Inclusion/exclusion criteria

There were no restrictions regarding language or age
group in this systematic review. Studies were limited
to RCTs of patients with OA. RCTs with any type of
objective and/or subjective parameters were considered.
Comparative studies of one herbal treatment measured
against another active drug were included, as were rel-
evant systematic reviews. Parenterally applied herbal
preparations were excluded [10]. Studies focusing
exclusively on back pain and osteoarthritic conditions
of the spine, including cervical spondylosis, were
excluded. Animal studies were excluded, as were trials
that were lacking in essential methodological detail, such
as dosage descriptions [11]. Trials that did not include
baseline data and clinical end-points were also excluded
[12]. All articles were read by two reviewers and any
disagreements were resolved through discussion.

Data extraction and quality assessment

Data relating to demographic patient information,
interventions, outcomes, results, treatment duration,
documentation of power calculation and inclusion/
exclusion criteria and the assessment of concomitant
medications and compliance were extracted by the first
author into predefined tables (Tables 1 and 2) and
validated by the other authors. Data relating to adverse
effects were extracted into Table 3 and validated by the
last author.

Methodological quality was assessed using the
standard scoring system developed and validated by
Jadad et al. [13], with items on random alloca-
tion, double-blinding and description of dropouts and
withdrawals.

Results

Twelve trials and two systematic reviews fulfilled
the above criteria and were included. Key data are
summarized in Tables 1, 2 and 3.

Articulin-F

A crossover RCT to test the clinical effectiveness of
Articulin-F, an Ayurvedic herbomineral formulation
containing Withania somnifera root (450 mg), Boswellia
serrata oleo-gum resin (100 mg), Curcoma longa rhiz-
ome (50 mg) and zinc (50 mg) in the treatment of
OA was performed by Kulkarni et al. [14]. The study

was double-blind, with a mixed sample of 42 patients
attending a rheumatology out-patient clinic who showed
symptoms of OA. They were randomly assigned to
receive either two capsules of herbomineral formulation
or identical placebo capsules 8 h after food. Each treat-
ment was given for a period of 3 months and then (after
a washout period of 2 weeks) the patients were trans-
ferred to the other treatment for a further 3 months.
Treatment with the herbomineral formulation signific-
antly improved the severity of pain (P < 0.001) and
disability score (P < 0.05). Other parameters, including
morning stiffness, Ritchie articular index, grip strength
and joint score, showed favourable non-significant
trends.

Avocado/soybean unsaponifiables

Extract of avocado and soya bean, termed avocado/
soybean unsaponifiables (ASU), is made of unsaponi-
fiable fractions of avocado oil and soya bean oil.
Preclinical studies suggest that a 1:3 to 2:3 ASU
mixture may be active in OA.

In 1997, Blotman et al. [15] conducted a 3-month
double-blind, placebo-controlled, parallel-group RCT in
a mixed group of out-patients suffering from either hip
or knee OA. Thirty-five rheumatologists evaluated the
effectiveness of ASU in reducing NSAID consumption.
Patients were assigned randomly to take either one
capsule of 300 mg ASU or one indistinguishable placebo
capsule daily for 3 months. All patients took one of
seven predefined NSAIDs during the first 45 days of the
trial and were permitted to resume the same treatment, if
needed, during the second half of the trial. Effectiveness
was measured primarily by the proportion of patients
resuming NSAID consumption and the delay before
reintake. In the second half of the study (day 45 to day
90), the proportion of patients resuming NSAID ther-
apy and the time spent off the NSAID drug each showed
a significant difference in favour of the ASU treatment.
Observed reductions in NSAID intake in the treatment
group were supported by secondary outcome measures.
Patients’ overall ratings were significantly better in the
experimental group (P < 0.01) and so were improve-
ments in the functional index (P < 0.01). Changes in
pain [measured on a visual analogue scale (VAS)] over
time were similar in the two groups. Improvements were
more evident with hip OA than knee OA.

Mabheu et al. [16] randomly assigned a mixed sample
of 164 patients diagnosed with OA of the knee or hip
into two groups receiving either a daily capsule of ASU
(300 mg) or a placebo capsule in a 6-month trial. After
a 25-day washout period, analgesic or NSAID intake
(from a predefined list) was allowed if judged necessary.
Effectiveness was measured primarily according to
Lequesne’s functional index (LFIT). Secondary outcome
measures included assessment of pain and functional
disability, as scored on a 100-mm VAS, and NSAID/
analgesic intake. At the end of the trial, the patients’ and
physicians’ overall assessments were scored on a 5-point
verbal scale. Intergroup comparisons of changes
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between baseline and month 6 values for LFI, pain
(VAS), functional disability (VAS) and patient’s and
physician’s overall assessments significantly favoured
the ASU group. Improvements appeared to be better
in patients with hip OA rather than knee OA. Fewer
patients in the ASU group required NSAIDs
(P = 0.054), suggesting that ASU may help to reduce
NSAID consumption in patients with OA.

Capsaicin

Capsaicin (trans-8-methyl-N-vanillyl-6-nonenamide) is
derived from hot chilli peppers. It is used as a topical
analgesic for a variety of conditions characterized by
pain. A meta-analysis of three double-blind, placebo-
controlled RCTs [17-19] (192 capsaicin patients, 190
controls) for the treatment of primary OA with topically
applied capsaicin has been published [20]. Trials were
abstracted for response data and analysed using both
a fixed effects model and a random effects model. The
odds ratio (OR) of the response rate of subjects
receiving topical capsaicin relative to that of the subjects
on placebo was determined and used as the main
outcome measure. The response rate difference (RD)
was used as the response variable under the random
effects model. The results in all three trials favoured
capsaicin cream for improvements in pain and articular
tenderness, although only one of these trials reached the
usual statistically significant level (P = 0.05). The meta-
analysis showed that capsaicin cream was better than
placebo in the treatment of OA [OR =4.36 (95%
confidence interval [CI] = 2.77, 6.88); RD = 0.29 (95%
Cl =0.2, 0.37)].

An additional RCT not included in this meta-analysis
was located [21]. Altman et al. [21] performed a double-
blind, parallel, vehicle-controlled, six-centre study with
a mixed population of 113 patients suffering from OA of
the knee, ankle, elbow, wrist or shoulder. One hundred
and thirteen patients were assigned randomly to receive
0.025% capsaicin cream or vehicle cream as placebo.
Cream was applied to joints four times daily for
12 weeks. At the end of 12 weeks of treatment, patients’
and physicians’ global (5-point scale) evaluations of
pain showed that a significantly greater percentage
of capsaicin-treated patients improved compared with
vehicle-treated patients (P = 0.03), while pain severity
as measured by VAS was found to be significantly
decreased (P = 0.02). Overall, capsaicin-treated patients
had significantly greater improvement in tenderness
on passive range of motion (4-point scale) (P = 0.03)
and physician palpation (P = 0.01) than vehicle-treated
patients. A 5-point severity scale for ‘today’s pain’ and
secondary outcome measures of morning stiffness using
a two-question method and a modified health assessment
questionnaire showed no significant differences.

Devil’s claw

Devil’s claw (Harpagophytum procumbens) is a medi-
cinal plant native to Africa. Its active ingredients are

thought to be iridoid glycosides. Guyader [22] con-
ducted a double-blind RCT in which 50 OA patients
were given capsules containing 400 mg Harpagophytum
extract (with an iridoid glycoside content of 1.5%) or
placebo at a dosage of two capsules three times daily for
3 weeks. One month after the beginning of the treat-
ment, the patients were assessed. Outcome was assessed
with a 4-point pain intensity score based on pain at rest,
on active and passive mobilization, on articular pres-
sure, and on walking and night pain. Administration of
the extract was associated with a statistically significant
decrease in pain severity. Improvements were more
frequent in moderate than in severe cases.

In another placebo-controlled, double-blind RCT in
89 outpatients with pain due to OA, the effective-
ness of capsules containing 335 mg of powdered
Harpagophytum with an iridoid glycoside content of 3%
were assessed at a dosage of two capsules three times
daily for 2 months [23]. The clinical parameters,
measured on days 0, 30 and 60, were severity of pain
(score) and joint mobility determined by measuring
finger—floor distances. Results revealed a significant
drop in pain intensity and a significant increase in
spinal and coxofemoral mobility in the treated group.

Eazmov

Biswas et al. [24] performed a comparative RCT to
determine the effectiveness of Eazmov, an Ayurvedic
herbal preparation containing Cyperus rotundus,
Tinospora cordifolia, Saussurea lappa, Picrorrhiza kurroa
and Zingiber officiniale, compared with diclofenac
in the treatment of a mixed sample of 60 patients with
OA (n=31), non-specific arthritis or rheumatoid
arthritis. Patients were allocated randomly to take 1
capsule (50 mg) of either Eazmov or diclofenac three
times daily after meals for 6 months. They were assessed
weekly for pain severity, morning stiffness, Ritchie
articular index, joint score, disability score and grip
strength. The clinical efficacy of Eazmov was found
to be significantly inferior to that of diclofenac regard-
ing pain severity (P < 0.001) and disability scores
(P < 0.05).

Ginger

Sixty-seven patients with OA of the hip or knee
were randomized to three treatment periods of 3 weeks
each in a placebo-controlled crossover study of ginger
extracts and ibuprofen [25]. Either 170 mg capsules of
ginger extract (Eurovita Extract 33, EV.ext-33), 400 mg
ibuprofen tablets or placebo were administered three
times daily. There was an initial 1-week washout period,
with no washout period between the three treatments.
Acetaminophen was administered as a rescue drug for
pain relief during the study. VAS for pain assessment,
the Lequesne index (LI) for either hip or knee, and range
of motion were assessed at study entry and after each
treatment period, including the initial washout period.
Consumption of acetaminophen was recorded. A highly



TasLe 1. RCTs of herbal medicines in the treatment of OA

Jadad Sample

Reference score size Design Intervention/control Primary outcome measures Main results

14 3 42 Double-blind, crossover, Articulin-F (an Ayurvedic Severity of pain (score), Articulin-F significantly improved
placebo-controlled herbomineral formulation)/ morning stiffness, joint score pain severity and disability score

placebo every 8 h after food (ARA), RI, grip strength,
for 2 x 3 months disability (score)

15 5 163 Double-blind, ASU extract of avocado and soya Daily NSAID consumption ASU significantly reduced NSAID
placebo-controlled, (1 capsule containing 300 mg)/placebo consumption and delayed
parallel-group, taken daily for 3 months. Patients resumption of NSAIDs after
phase III, multicentre in both groups given a predefined stoppage in regular NSAID users

NSAID during first 45 days

16 4 164 Double-blind, ASU extract of avocado and soya LFI ASU significantly improved pain
placebo-controlled, (1 capsule containing 1300 mg)/ and functional disability.
parallel-group placebo taken daily for 6 months Assessment by patients and
multicentre physicians favoured ASU treatment

21 3 113 Double-blind, Capsaicin cream (0.025%)/placebo Physician’s and patient’s global Capesaicin significantly reduced pain
vehicle-controlled, vehicle cream applied topically S-point pain score, pain severity
parallel arm, four times daily for 12 weeks (VAS and a 5-point scale),
multicentre tenderness measured by palpation

and passive range of motion
(4-point scale)
17 3 101 Double-blind, Capsaicin cream (0.025%)/placebo Physician’s and patient’s global Capsaicin significantly reduced pain
OA placebo-controlled vehicle cream applied four times S-point pain scores, pain severity
n="70 multicentre daily for 4 weeks (VAS and a 5-point scale)
18 4 21 Double-blind, Capsaicin cream (0.075%)/placebo Pain severity (VAS and a 5-point Capesaicin significantly reduced
OA placebo-controlled vehicle cream applied topically scale), functional capacity tenderness (P > 0.02) and pain
n=14 four times daily for 4 weeks (modified HAQ), morning (P > 0.02) associated with OA
stiffness, grip strength, joint
swelling, tenderness (dolorimeter)

19 1 51 Double-blind, Capsaicin cream (0.025%) applied Articular tenderness and pain (VAS) Significant reduction in articular
vehicle-controlled to hand 4 times daily for first 3 weeks tenderness found with active

and twice daily thereafter for the compared with vehicle treatment
remaining 6 weeks of the study

22 4 50 Double-blind, Devil’s claw extract (2 capsules; 4-point pain intensity score Devil’s claw significantly reduced pain
placebo-controlled 1.5% iridoid glycoside content)/

placebo taken 3 times daily
23 3 89 Double-blind, Devil’s claw extract (2 capsules; Severity of pain and joint mobility Devil’s claw significantly improved
placebo-controlled 3% iridoid glycoside content)/ pain and joint mobility
placebo taken 3 times daily
24 4 60 Double-blind, Eazmov herbal preparation Severity of pain (score), morning Eazmov significantly inferior to diclofenac,
OA comparative (1 capsule) or diclofenac stiffness, RI, joint score (ARA), regarding pain severity and disability
n =31 parallel design (50 mg) three times daily disability score, grip strength scores. Better side-effects profile

for 6 months

for Eazmov

8L

v 12 SuoT 1



25 56 Double-blind, Ginger extract (1 capsule Pain (VAS) A ranking for the three treatment
placebo-controlled, containing 170 mg)/ibuprofen periods was found for pain relief
double-dummy, (1 tablet containing 400 mg)/ (VAS): ibuprofen > ginger extract
crossover placebo taken 3 times daily > placebo. No significant

for 3 x 21 days differences between ginger
extract and placebo

26 35 Double-blind, Gitadyl herbal medicine Pain at rest, pain at work Insignificant reduction of
double-dummy, (3 tablets/day) or Ibumetin and walking ability symptoms in both groups. No
crossover (capsules containing (symptom score) significant difference between

400 mg) 3 times daily groups
for 2 x 21 days
30 108 Double-blind, Phytodolor (3 x 30 drops/day) Pain, swelling and Both treatments yielded the same
OA comparative or diclofenac (3 x 25 mg/day) function as judged by clinical results
n=>53 parallel design for 2 weeks doctors/patients
Unpublished, 47 Double-blind, Double-, normal- or Pain, morning stiffness Significant difference in all actively
1990 OA placebo-controlled, half-strength Phytodolor as judged by doctors/patients treated groups with no significant
n=25 4-armed, 2-centre (3 x 30 drops/day) or placebo difference between them
drops for 4 weeks

Unpublished, 108 Three-armed, Phytodolor (3 x 30 drops) or Pain and immobility Significant pain reduction in both

1991° OA double-blind against placebo drops or piroxicam (categorical scale) actively treated groups with no

n=234 placebo; open against (20 mg per day) for 4 weeks significant difference between
piroxicam them

31 240 Double-blind, Phytodolor (3 x 40 drops/day) or Global symptom score Therapeutic equivalence between

OA comparative diclofenac (3 x 25 mg/day) and joint mobility the two groups
n =140 for 3 weeks
28 40 Double-blind, Phytodolor (3 x 30 drops) or Joint mobility, pain at Significant difference in favour
OA placebo-controlled placebo for 3 weeks rest and pain upon pressure of active medication
n not stated (evaluation by doctor) and
use of rescue medication
29 30 Double-blind, Phytodolor (3 x 40 drops) or Requirement of rescue Significantly less requirement of
OA placebo-controlled placebo for 3 weeks medication and rescue medication in actively
n not stated custom-made pain score treated group
32 82 Double-blind, Reumalex herbal preparation AIMS 2 Reumalex had a significant mild
OA placebo-controlled (2 tablets equivalent to analgesic effect
n=>5l1 20-40 mg salicylic acid)/
placebo daily for 2 months

33 27 Double-blind, Stinging nettle leaf/white Pain (VAS) and disability Pain and disability scores significantly
placebo-controlled deadnettle leaf (placebo) (SHAQ) lower after 1 week of treatment
crossover applied topically once a day with stinging vs non-stinging

for 1 week followed by nettles (deadnettle)
S-week washout period
34 78 Double-blind, Willow bark extract (1360 mg WOMAC pain index Willow bark had a significant

placebo-controlled

equivalent to 240 mg salicin)/

moderate analgesic effect

SIILIYIIBO3ISO I0J SSUIIPAW [RQISH]

placebo taken daily for 2 weeks

ARA, American Rheumatism Association; AIMS2, revised and expanded version of the Arthritis Impact Measurement Scale; SHAQ, Stanford Health Assessment Questionnaire; WOMAC,
Western Ontario and McMaster University Osteoarthritis Index.

M. Bernhardt, B. Kiemel and U. Dormehl.

°M. Bernhardt, A. Keimel, G. Belucci and P. Spasojevie.
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TasLe 2. Further methodological details of RCTs
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No. of
premature Assessment of and
Inclusion/ withdrawals/ grouping according
Mean age of exclusion Concomitant Power Joint location dropouts to severity and
Sex ratio sample group criteria medications Compliance calculation of OA during trial activity/duration
Reference M:F) (range) (yr) stated recorded assessed performed described described of OA Diagnostic criteria
14 10:32 484 + 2.6 Yes All other Yes No information No No information  No information Pain, morning stiffness,
(47-78) medications stiffness and/or joint
stopped swelling, disability
during trial and/or loss of function
due to joint deformity,
with radiological changes
15 55:108 629 + 8.8 Yes Predefined Yes Yes Knee or hip 13 Regular painful active Primary OA of knee or hip
(45-80) NSAIDs and primary OA of at verified according to ACR
restricted least 6 months duration guidelines.' Radiographic
acetaminophen with regular pain and examination of knee and
use allowed. No functional hip within 1 year before
analgesics or impairment experienced the study. Patients required
slow-acting drugs, at least 3 months before to have stage 1B, II or II1
e.g. chondroitin study lesions according to the
sulphate, diacerhin, Kellgren-Lawrence classi-
oxaceprol or fication? modified by
glucocorticoids subdivision of stage I
allowed during into IA (< 25% joint
treatment period space loss, minimal
osteophyte) and 1B
(25-50% joint space
loss, minimal osteophyte)
16 46:118 64.1 £7.5 Yes Predefined Yes Yes Knee or hip 20 (5 more Regular painful active Primary OA of the knee
(45-75) NSAIDs, withdrawals primary OA of at verified according to the
analgesics and in 2 month least 6 months duration ACR clinical criteria.’
other concomitant post-treatment with regular pain experi- Primary OA of the hip
medications follow-up) enced at least 3 months verified according to ACR

allowed and
recorded. No
slow-acting
medications
allowed

before study

clinical and radiographic
criteria. “Radiographic
examination of knee and
hip within 6 months

before the study. Patients
required to have stage IB, 11
or III lesions according to
Kellgren-Lawrence
classification” modified by
sub-division of stage I into
IA (<25% joint space

loss, minimal osteophyte)
and IB (25~ 50% joint space
loss, minimal osteophyte)



21

18

22

23

41:72 63+ 12
61 + 12
(18-86)

OA OA
patients: patients:
15:21 62

(31-74)

13:22 General
sample:
61 +2
OA
patients:
65+ 2

No informa- No informa-

tion tion
11:39 64.6 (28-86)
39:50 (55-75)

Exclusion
criteria
not
mentioned

No

No NSAIDs or
narcotic analg-
esics permitted
during study.
Acetaminophen
allowed with
restricted use

Continuation
of standard
oral arthritis
medication
allowed.
Intra-articular
corticosteroid
injections and
topical medications
including
corticosteroids®
prohibited

NSAIDs,
DMARD:s
and non-drug
modalities of
treatment (e.g.
splints, physical
therapy) allowed
throughout study.
No intra-
articular steroids
or topical agents
allowed

No information

No information

No information

Yes

No informa-

tion

No informa-

tion
Yes

No informa-

tion

No informa-

tion

No informa-

tion

No informa-

tion

No informa-

tion
No

No informa-

tion

Knee, ankle,
elbow, wrist
or shoulder

Knee

Hand

Hand

General
OA

No

Primary or post-
traumatic OA.
Average duration
noted. At least
moderate pain with
motion or
weight-bearing
activity

Moderate to very
severe knee pain

Primary OA
with painful
involvement of
the hands of at
least moderate
severity

At least moderate
joint pain

Severity and duration
assessed. Moderate
and severe cases
distinguished

Minimum 2 yr
articular pathology
of arthritic origin.
Articular pain on
examination,
although pain

severity not assessed

Morning stiffness of
<30 min, crepitus on active
and passive motion of the
target joint. Bony
enlargement of the target
joint. One or more of the
following radiographic
findings of the target joint:
joint space narrowing,
sub-chondral sclerosis,
osteophytes, joint swelling,
joint deformity

Diagnosis based on physical
examination and radiological
changes typical of OA,
accompanied by negative
laboratory test results for
other causes of arthritis.
Severity evaluated using
categorical pain scale

Diagnosis based on
classical findings on
examination

All patients met 1991
ACR OA criteria
No information

No information

SIILIYIIBO3ISO I0J SSUIIPAW [RQISH]
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No. of
premature Assessment of and
Inclusion/ withdrawals/ grouping according
Mean age of exclusion Concomitant Power Joint location dropouts to severity and
Sex ratio  sample group criteria medications Compliance calculation of OA during trial activity/duration
Reference (M:F) (range) (yr) stated recorded assessed performed described described of OA Diagnostic criteria
24 28:32 53.6+ 3.4 Yes All other Yes No No No information ~ Duration assessed Pain, morning stiffness,
medications stiffness and/or joint swelling,
stopped disability and/ or loss of
during trial function due to joint
deformity with radiological
changes
25 15:41 66 (24-87) Yes No NSAIDs/ Yes Yes Knee or hip 19 Minimum pain on Clinical dysfunction and
analgesics. movement (VAS). pain due to OA and
Acetaminophen Duration and LI radiologically verified OA
allowed and assessed (Kellgren grade I-1I,
recorded n=16; grade I1I-1V,
n=40) of the hip or knee
26 No informa- 57.6 £ 158in  Yes Dextropropoxyphene  No informa- No informa- No 6 Clinical symptoms No information
tion Gitadyl allowed during tion tion of mild to moderate
group trial OA for >6 months
558 +15.9
in Ibumetin
group (>30)
30 42.3%: 60.2 + 10.9 Yes Numerous No informa- No informa- Knee 20 No information No information
55.8% medications tion tion (n=34),
(but not hip (n=9)
for arthritis)
Unpubl.®  15:31 (31-88) Yes NSAIDs and No informa- No informa- No informa- 4 No information Clinical diagnosis
‘most other tion tion tion
medications’
discontinued
or not allowed
Unpubl.® 77:34 (27-71) Yes None given No No informa- Knee or hip No information ~ No information Clinical diagnosis
(averages tion
given
only for
subgroups)
31 96:144 (22-75) Yes Essential No No informa- Knee 19 No information Radiologically confirmed
(averages medications tion
only in were continued,
subgroups) muscle relaxation
and psychotropic
drugs were not
allowed
28 No informa- (50-80) No ‘As necessary’ No No informa- No informa- 2 No information Clinical diagnosis
tion tion tion
29 7:23 66.3 No information Diclofenac as No informa- No informa- 22 knee, No information  No information No information
rescue medication tion tion 4 hip,

2 thumb



32 No informa- 62.21 + 12.05 Yes

tion
33 4:23 60 (45-82) Yes
34 59:19 524+7 Yes
53.5+£10.5

All medications
recorded. Only
existing self-
prescribed
medications
allowed

Patients allowed
existing
medications
(analgesics and
NSAIDs) during
trial. No steroid
injections allowed
3 months before
trial

No additional
analgesics,
NSAIDs or
systemic
corticosteroids
allowed during
trial. Other
medications
recorded.
Physical
therapy
assessed

Yes

No No 8 Severity and duration
assessed. All had
long-term low-grade
OA

Yes Base of 1 Duration assessed

thumb or

index finger

No information Knee or hip 5 Severity and
duration assessed.
Severity higher

in placebo group

Clinical assessment and
diagnosis by a
rheumatologist, with levels
of disability, joint damage,
pain and wider distress
also noted

Persistent pain at the
base of thumb or
index finger of at least
10 weeks’ duration
consistent with clinical
diagnosis of OA

OA verified according
to ACR guidelines’

DMARD, disease-modifying anti-rheumatic drug; ACR: American College of Rheumatism; ARA: American Rheumatism Association.

M. Bernhardt, B. Kiemel and U. Dormehl.

®M. Bernhardt, A. Keimel, G. Belucci and P. Spasojevie.
“Patients undergoing physical therapy or using non-drug treatments allowed if no change in regimen allowed.
'Altman RD. Criteria for classification of clinical osteoarthritis. J Rheumatol 1991;18(Suppl. 27):10-12.
ZKellgen JH, Lawrence DM. Radiological assessment of osteoarthritis. Ann Rheum Dis 1957;16: 494-502.

3Altman R, Asch E, Bloch D, Bole G, Borenstein D, Brandt K et al. Development of criteria for the classification and reporting of osteoarthritis: classification of osteoarthritis of the knee.

Arthritis Rheum 1986;29:1039-49.

“Altman R, Alarcon G, Appelrouth D, Bloch D, Borenstein D, Brandt K er al. The American College of Rheumatology criteria for the classification and reporting of osteoarthritis of the hip.

Arthritis Rheum 1991;34:505-14.
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TasLE 3. Adverse effects recorded in reviewed randomized controlled trials

Herbal
Reference medicine Observed adverse effects
14 Articulin-F Subjects treated with Articulin-F experienced nausea (n = 2), dermatitis (z = 3) and abdominal pain
(n=3)
15 ASU Total no. of adverse effects: ASU 10, placebo 12. Total no. of patients experiencing adverse effects:

ASU 9, placebo 10; gastric pain, ASU 4, placebo 5; nausea/vomiting, ASU 1, placebo 2; dyspepsia,
ASU 1, placebo 1; diarrhoea, ASU 0, placebo 2; constipation, ASU 1, placebo 1; heartburn, ASU 2,
placebo 0; herpes zoster, ASU 1, placebo 0; asthenia, ASU 0, placebo 1; flatulence, ASU 0, placebo 1

16 ASU Total no. of adverse effects: ASU 33, placebo 25. Total no. of patients experiencing adverse effects:
ASU 23 (27.4%), placebo 20 (25.6%). In the ASU group, a case of eczema, fever associated with
migraine and a case of gastralgia and associated headache were thought to be adverse effects
associated with ASU treatment, and these patients withdrew from the study. Other adverse reactions
in the ASU group were gastric disorders (5), pyrosis (1), nausea (1), vomiting (1), febrile colitis (1),
headache (2), drowsiness (2), flu syndrome (2), allergy (1), urticaria (1) and pruritus (2). A relationship
with the study drug was considered certain in only 3% of these cases. Overall assessments by patient
and investigator showed good tolerability of treatment, with no difference between ASU and placebo

21 Capsaicin Mild to moderate burning or stinging at application [26 (46%) for capsaicin, 2 for placebo]. Two patients
in treatment group withdrew because of adverse effects attributed to capsaicin (moderate burning at
application site and severe knee pain). Other adverse experiences included headache, backache,
toothache, cold and flu symptoms, dizziness, sinusitis and rhinitis and were not considered attributable
to the use of capsaicin cream

17 Capsaicin Burning (mostly mild and transient) experienced at the site of application [23 (44%) for capsaicin, 1 for
placebo]. Two patients treated with capsaicin dropped out of the study after 2 weeks because of mild
or moderate burning. Other adverse experiences included migraine, cramps, back pain and rhinitis
and were not considered attributable to the use of capsaicin cream

18 Capsaicin Burning of the skin locally was observed with use of capsaicin cream. Burning reduced over first week and
became increasingly tolerable in all patients receiving the active drug. One patient (rheumatoid arthritis
group) stopped treatment with capsaicin after 5 days because of burning. A second patient with
rheumatoid arthritis only applied the drug twice daily because of local burning

19 Capsaicin Mild burning or stinging at application sites with capsaicin cream

22 Devil’s claw Subjects treated with devil’s claw experienced nausea (1), diarrhoea (1), gastralgia (1), pruritis (1) and
exanthema (1). Subjects in the placebo group experienced aerophagy (1), gastralgia (2), sweating (1) and
headache (1)

23 Devil’s claw No undesired effects reported

24 Eazmov Total no. of adverse effects: Eazmov 14, diclofenac 42. Total no. of patients experiencing adverse effects:
Eazmov 10 (33%), diclofenac 20 (67%); abdominal pain, Eazmov 2, diclofenac 12; asthenia, Eazmov 0,
diclofenac 3; fever, Eazmov 0; diclofenac 2; headache, Eazmov 1, diclofenac 5; digestive system overall,
Eazmov 11, diclofenac 16; dyspepsia, Eazmov 6, diclofenac 7; anorexia, Eazmov 2, diclofenac 1;
flatulence, Eazmov 2, diclofenac 2; nausea, Eazmov 1, diclofenac 4; diarrhoea, Easmov 0, diclofenac 0;
vomiting, Eazmov 0, diclofenac 2; dizziness, Easmov 0, diclofenac 2; alopecia, Eazmov 0, diclofenac 1;
rash, Eazmov 0, diclofenac 1

25 Ginger extract In the 67 patients receiving test drugs, a total of 47 adverse events were registered in 34 patients. Adverse
events were gastrointestinal complaints (placebo period 8, ginger extract period 9, Ibuprofen period 14).
These complaints were characterized as bad taste (5 for ginger extract period only), dyspepsia (placebo 1,
ginger extract 1, Ibuprofen 7), changes in stools/intestinal trouble (placebo 6, ginger extract 1,
Ibuprofen 7) or nausea (placebo 1, ginger extract 1, Ibuprofen 3). Allergic reactions were noted in
3 patients: skin allergy (placebo period), periorbital oedema (Ibuprofen period) and conjunctivitis
(ginger extract period)

26 Gitadyl Patients experienced GI problems (Gitadyl 3, Ibuprofen 6), pain and headaches (Gitadyl 4, Ibuprofen 3)
and allergies (Gitadyl 1, Ibuprofen 1)
30 Phytodolor Total no. of patients experiencing adverse effects: Phytodolor 9, diclofenac 10. Adverse effects experienced

after 4 weeks of treatment with Phytodolor included gastrointestinal symptoms (2), nausea (3),
diarrhoea (1), skin allergy (1), vertigo (1)

Unpublished®  Phytodolor 1 case of generalized pruritus experienced with double strength Phytodolor (probably related) and 1 case
of constipation with normal-strength Phytodolor (probably unrelated); otherwise no adverse effects

Unpublished®  Phytodolor ‘No case of adverse effect in Phytodolor group’

31 Phytodolor 7.4% of patients in Phytodolor group and 14.2% in diclofenac group had adverse effects. In Phytodolor

group, adverse effects were gastrointestinal symptoms (10), fatigue (1), allergic reaction (8), dry mouth (1),
oedema (1) and vertigo (1)

28 Phytodolor ‘No adverse effects were reported’
29 Phytodolor No information provided
32 Reumalex Subjects in Reumalex group experienced dyspeptic symptoms (1), diarrhoea (1) and severe headaches (1).

Subjects in placebo group experienced headaches and digestive upset (1), angina (1), anxiety (1) and
stomach cramps (1)
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TasLe 3. Continued

Herbal
Reference medicine Observed adverse effects
33 Stinging No serious adverse effects were reported or observed. 2 patients reported the sting as unpleasant but not
nettle distressing. Stinging nettle treatment caused rashes in 2 patients, although one patient had a previous
history of rashes and stinging nettle may not have been the cause
34 Willow bark Total no. of adverse events: willow bark extract 17, placebo 28. Total no. of patients experiencing adverse
extract events: willow bark 16, placebo 16; skin and appendage disorders, willow bark 6, placebo 5;

gastrointestinal system disorders, willow bark 3, placebo 7; infections, willow bark extract 2,

placebo 2; headache/migraine, willow bark extract 1, placebo 2; change in haemogram, willow bark 1,
placebo 2; hypertriglyceridaemia, willow bark 1; placebo 1; musculoskeletal pain, willow bark

extract 0, placebo 2; sleeplessness, willow bark 0, placebo 2; other adverse events, willow bark 3, placebo 5

4M. Bernhardt, B. Kiemel and U. Dormehl.
®M. Bernhardt, A. Keimel, G. Belucci and P. Spasojevie.

significant ranking of effectiveness (VAS) of the three
treatment periods was found, as follows: ibuprofen
> ginger extract > placebo (P < 0.0001). The same
trend was found for acetaminophen consumption
(P <0.01) and LI. Significant differences in these
tests between ibuprofen and ginger extract as well as
ibuprofen and placebo were shown. No differences
between ginger extract and placebo were observed.

Gitadyl

Gitadyl is a herbal preparation containing 110 mg
feverfew, 90 mg American aspen and 60 mg milfoil.
Thirty-five patients who were taking NSAIDs for mild
to moderate OA underwent a 2-week washout phase
before being randomized to receive Gitadyl (three
tablets daily) or ibuprofen (400 mg three times daily)
administered for 2 x 21 days in a double-blind, cross-
over RCT with the double-dummy technique [26].
Patients were allowed to take dextropropoxyphene as a
rescue medication for pain relief. The number of tablets
taken was recorded and used to assess change in con-
dition. The primary outcome measures of pain (when
resting and working) and walking ability were assessed
using a symptom score on a scale of 1-4 (none, mild,
moderate, strong). A non-significant trend of symptom
reduction was observed in both groups, with no
significant difference between groups. Gastrointestinal
complaints were more frequent in patients treated with
ibuprofen.

Phytodolor

Phytodolor, a fixed herbal formulation containing
alcoholic extracts of Populus tremula, Fraxinus excelsior
and Solidago virgaurea, has been shown to be effective
in various rheumatic diseases, including OA. A system-
atic review of all double-blind RCTs for rheumatic
conditions [27] included six trials for the treatment
of OA fulfilling this review’s inclusion criteria [28-31;
M. Bernhardt, B. Kiemel and U. Dormehl, unpublished
results; M. Bernhardt, A. Keimel, G. Belucci and
P. Spasojevie, unpublished results]. These trials
demonstrate significant results for pain reduction

[M. Bernhardt, B. Kiemel and U. Dormehl, unpublished
results; M. Bernhardt, A. Keimel, G. Belucci and
P. Spasojevie, unpublished results], mobility [31] and
NSAID consumption [28, 29] with administration of
Phytodolor. They also suggest that Phytodolor is as
effective as NSAIDs but has fewer adverse effects [30, 31;
M. Bernhardt, A. Keimel, G. Belucci and P. Spasojevie,
unpublished results].

Reumalex

Mills et al. [32] conducted a double-blind RCT with
patients suffering from chronic stable arthritic condi-
tions, predominantly OA. Eighty-two patients with OA
or rheumatoid arthritis, with moderate disability and
pain, were randomly allocated to two groups. One
group took two tablets of Reumalex (a herbal medicine
containing 100 mg Pulv White Willow bark, 40 mg Pulv
Guaiacum Resin BHP, 35 mg Pulv Black Cohosh BHP,
25 mg Pulv Ext Sarsparilla 4:1 and 17 mg Pulv Ext
Poplar Bark 7:1) equivalent to 20—40 mg salicylic acid
per day while the other took two indistinguishable
placebo tablets for a 2-month period. Subjects with
OA (n=51) showed a statistically significant differ-
ence in pain compared with placebo as measured by the
Arthritis Impact Measurement Scales (AIMS) score
(P < 0.05). Use of a modified Ritchiec score showed
no intergroup difference. Mean mobility and function
scores remained, on average, unchanged throughout the
study. There were no differences in analgesic consump-
tion, which was monitored as a secondary outcome
measure.

Stinging nettle

Twenty-seven patients with OA pain at the base of the
thumb or index finger were randomized to receive
topical treatment with stinging nettle leaf (Urtica dioica)
followed by placebo treatment using white deadnettle
(Lamium album) leaf or vice versa in a double-blind
crossover RCT [33]. White deadnettle leaf looks like a
stinging nettle leaf but has no sting. Stinging nettle leaf
was applied daily for 1 week to the painful area. After
a S5-week washout period, the placebo treatment was
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applied for a 1-week period. After 1 week of treatment
with nettle sting, reductions in both pain (VAS) and
disability (Stanford Health Assessment Questionnaire)
were significantly larger than with placebo (P = 0.026
and P = 0.0027 respectively). No significant differences
in either score were observed following the S5-week
washout period. There was a non-significant decline
in daily use of analgesic and anti-inflammatory drugs
following 1 week of treatment with stinging nettle.

Willow bark

Schmid ez al. [34] randomized 78 hospital in-patients
suffering from OA of the knee or hip joints to receive
two tablets twice daily of either willow bark extract
(corresponding to 240 mg salicin per day) or placebo
tablets for a 2-week period. Drug effectiveness was
measured primarily by the pain dimension of the
WOMAC OA index [35]. All patients also received
regular physical therapy following standard procedures.
A statistically significant advantage of the active treat-
ment over placebo was observed (P = 0.047). Secondary

TasLE 4. Adverse effects listed in the literature

outcome measures of physical function were better in
the treatment group compared with placebo, although
this was not statistically significant and no differences in
stiffness were observed between the two groups during
the study period. A significant positive effect of the
active medication was confirmed by overall assessments
both by the physician and by the patients (P < 0.01).
No significant correlation was observed between the
different physical therapy methods and the primary
outcome measure, suggesting that the observed medica-
tion effect was not influenced by the physical therapy.
No relevant differences between outcome were observed
in knee and hip OA.

Discussion

The review found promising evidence in the form of
RCTs for the use of some herbal preparations in
reducing pain and improving mobility, function and
disability in OA. While there is no compelling evidence
for significant clinically relevant benefits for Eazmov

Herb

Adverse effects listed in reference texts

Withania somnifera (Ashwagandha)?®
Boswellia serrata (Salei guggul)
Turmeric root (Curcumba longa rhizome)*

Capsicum

Devil’s claw (Harpagophytum procumbens)
Ginger (Zingiber officiniale)®

Milfoil (yarrow)

Feverfew (Tanacetum partherium, T. microphyllum)®

Poplar (American aspen, black poplar,
quaking aspen, white poplar)®*

Solidago virgaurea (golden rod)*
Populus tremula (white poplar)®
Fraxinus excelsior (ash)*
Guaiacum resin®

Black cohosh®

Sarsparilla®

Willow bark (Salix alba, S. purpurea, S. fragilis
and others)®

Stinging nettle (Urtica dioica)

Has effects on CNS and may interact with CNS depressants and amphetamines®

None known?

Long-term use frequently results in gastrointestinal disturbances and may cause
gastric ulcers.* Some concern about safety of turmeric extracts after reports of
adverse thyroid changes in pigs.

Redness and burning sensation at site of application. Rare allergy’

Mild digestive upset!

Rare; limited to heartburn and digestive upset’

Allergic contact dermatitis, photosensitivity and uterine stimulant
(with increased doses)’

Mouth ulceration from chewing leaves and gastrointestinal upset.

Post-feverfew syndrome (including nervousness, tension, fatigue and joint ache)
has been noted." It has been reported to cause contact dermatitis.’

Asthma, contact dermatitis (propolis product), gastrointestinal bleeding, irritation
(similar to salicylates), hepatotoxic potential (related to tannin component),
pruritus, renal dysfunction, tinnitus*

None known?

In very rare cases, allergic reactions may occur?

None known

None known?

Rare. Limited to gastric upset. Historical evidence suggests throbbing headaches,
nervous and cardiovascular depression can occur at high doses.! May cause vertigo,
headache, prostration and gastrointestinal irritation when taken in large doses’

Because of the saponin content, local irritations could occur?

Rare nausea, headache and digestive upset'

None known

CNS, central nervous system.

'Boon H, Smith M. The botanical pharmacy. The pharmacology of 47 common herbs. Quarry Press, 1999.
’Blumenthal M et al., eds. The complete German Commission E monographs. Therapeutic guide to herbal medicines. American Botanical

Council, 1998.

*Miller LG, Murray WJ. Herbal medicinals. A clinician’s guide. New York: Pharmaceutical Products Press, 1998.
“Fetrow CW, Avila JR. Professional handbook of complementary and alternative medicines. Springhouse (PA): Springhouse Corporation, 1999.
>Martindale, the extra pharmacopoeia, edn 1. London: Royal Pharmaceutical Society, 1996.

“Constituent of Articulin-F.
Consituent of Easmov.
“Constituent of Gitadyl.
dConstituent of Phytodolor.
“Constituent of Reumalex.
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[24], Gitadyl [26] or ginger extract [25], there is weak
evidence, in the form of single RCTs, for mild to
moderate relief of symptoms using Reumalex [32],
willow bark [34], common stinging nettle [33] and the
Ayurvedic herbal preparation Articulin-F [14]. There
is promising evidence for devil’s claw [22, 23] and
ASU [15, 16] and moderately strong evidence for
Phytodolor [27] and capsaicin cream [20, 21] for the
relief of OA symptoms. ["Weak evidence’ describes herbs
with a single RCT with significant results; ‘promis-
ing evidence’ describes herbs with two trials that
produced favourable outcomes; ‘moderately strong
evidence’ describes herbs with three or more favourable
trials.]

All of the individually reviewed trials were found to
be of high methodological quality as assessed by the
Jadad scale [13]; trials were considered to be of high
quality if they attained 3 out of a maximum of 5 points.
However, seven of the 12 RCTs reviewed were
unreplicated studies and as such can only provide
weak evidence for effectiveness. Although all 12 trials
were generally found to be of good methodological
quality, failure to implement or state inclusion/exclusion
criteria [22], compliance [23, 26], withdrawals [14, 23,
24] and power calculation [14, 21-24, 26, 32, 34] were
evident. Some RCTs did not distinguish between
patients with mild and severe forms of OA [e.g. 14, 23]
or differing joint location [e.g. 14, 23, 32], yet this would
be important for assessing the effectiveness of herbal
medicines in patients presenting with mild or moderate
symptoms, as some treatments appear less effective
in severe cases, e.g. devil’s claw [22]. Differentiation
between joint locations of OA would be important as
treatments may be more effective for OA in one
particular joint rather than another, e.g. hip joints
tended to respond more favourably than knee joints
to ASU treatment [15, 16]. Many of the studies used
different diagnostic criteria for inclusion, only three
trials distinguishing between primary (idiopathic) and
post-traumatic (secondary) OA [15, 16, 21]. Other
studies did not mention the concomitant use of
NSAIDs, analgesics or other medications during trials
[22, 23]. This is particularly important if adverse effects
are noted which could be attributed to NSAIDs or the
test medication.

Promising evidence from two RCTs showed that ASU
could significantly improve hip or knee OA symptoms
and reduce patients’ NSAID consumption [15, 16]. ASU
was found to have a delayed (by 2 months) treatment
effect that resulted in improved pain and function. This
suggests that ASU is an effective slow-acting drug for
OA. There is growing evidence, mainly in the form of
in vitro studies, that ASU may stimulate the depos-
ition and repair of extracellular matrix components.
Although the active ingredient(s) of ASU remain
unknown, ASU has been shown to have an inhibitory
effect on various interleukins [36-38], prostaglandin E,
production [38] and collagenase synthesis [38]. ASU
stimulates collagen synthesis in articular chondrocyte
cultures [38] and may promote transforming growth

factor f-induced matrix repair mechanisms in articular
cartilage [39]. Furthermore, ASU increased the produc-
tion of plasminogen activator inhibitor 1, an effect that
could help in blocking the plasmin cascade that leads to
metalloproteinase activation [39]. Although the clinical
evidence for ASU is promising, it is noteworthy that
both RCTs published to date originate from the same
research group. Independent replication would seem to
be a precondition before acceptance of this therapy.

Extracts of devil’s claw have been shown in two RCTs
to reduce pain and increase mobility significantly in
patients with OA [22, 23]. However, in neither study
were concomitant medications mentioned. In vitro
experiments have shown the iridoid glycoside harpago-
side to be an active component of devil’s claw, while
in vivo experiments indicate that the plant extract
elicits significant antioxidant activity which may be
responsible for its reported experimental and clinical
anti-inflammatory action [40].

Phytodolor has been shown to relieve many OA symp-
toms, particularly pain, in a reasonably large number
of double-blind RCTs of good methodological quality
[27], as assessed by the Jadad score [13]. Two RCTs
showed that Phytodolor was as clinically effective as
conventional NSAIDs while two other RCTs showed
a reduction in NSAID consumption with Phytodolor
treatment. Caveats associated with the included trials
are discussed by the author, although the question of
potential publication bias for this registered commercial
herbal preparation is not explored in the review. The
alcoholic extracts of Phytodolor’s constituents (Populus
tremula, Fraxinus excelsior and Solidago virgaurea) are
proportioned in the ratio of 3: 1: 1. The active ingredients
of Phytodolor are salicin, salicyl alcohol, phenolcarbon
acids, flavonoids, triterpensaponines and coumarin
derivatives and the herbal mixture is standardized to
1 mg/ml of salicin, 0.07 mg/ml of total flavonoids and
0.14 mg/ml of isofraxidine. The mechanism of action of
Phytodolor is proposed to lie in the inhibition of
arachidonic acid metabolism via the cyclooxygenase
and lipoxygenase pathways, leading to suppression
of mediators of inflammation, such as prostaglandin
E, [41].

Topically applied capsaicin is proposed to exert its
action by stimulating a subpopulation of nociceptive
pain neurones. Exposure to capsaicin brings about the
depletion of substance P, neurones subsequently becom-
ing insensitive to all other exposure, including exposure
to capsaicin itself [43, 44].

The incidence of adverse effects for these herbal
medicines appears to be low, and they may offer a
much-needed alternative for individuals with long-term
chronic OA (Tables 3 and 4). Hundreds of herbal
remedies are used for treating OA, and the research
literature reflects only a small percentage of them. It is
recommended that all herbal treatments promoted for
OA are submitted to rigorous scientific scrutiny. Future
RCTs of herbs for OA should distinguish between
patients with mild and severe forms of the condition so
that mild to moderate benefits of herbal preparations
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are not missed. In addition, differentiation or stratifica-
tion according to joint location of OA is recommended
so that herbal preparations potentially suitable for the
particular treatment of certain joint locations of OA can
be distinguished. Some of the studies reviewed included
outcome measures such as grip strength, walking time
and joint tenderness, which are considered unreliable
measures of OA by the WHO (World Health
Organization) and OARSI (Osteoarthritis Research
Society International) [45, 46]. Future studies should
use the recommended core of outcome measures [46].

The question arises of the clinical relevance and
implications of the findings summarized in this review. It
seems that herbal remedies that have been shown to be
effective could be employed in order to lower or stop the
consumption of NSAIDs and to reduce the incidence of
adverse effects of NSAIDs. This would, at the same
time, generate long-term safety data, which are urgently
needed, for these herbal medicines.

It is concluded that a number of herbal medicines
may be effective for the treatment of symptoms, espe-
cially pain, associated with OA. Considering the large
number of people suffering from OA and the known
adverse effects associated with NSAID use, this area
is under-researched and would seem to merit further
attention.
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