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Abstract The aim of this review was to summarise and
critically evaluate the evidence from randomised clinical
trials (RCTs) of moxibustion as a treatment for patients
with osteoarthritis (OA). Twelve databases were searched
from their inception through July 2011. RCTs were con-
sidered whether they assessed any type of clinical outcome
from moxibustion therapy for patients with OA localised to
any joints. Two reviewers independently performed the
selection of studies, data abstraction and validations. The
risk of bias was assessed using the Cochrane criteria. Eight
RCTs met our inclusion criteria, and most of them had
significant methodological weaknesses. Six RCTs tested
the effects of moxibustion against conventional oral drug
therapies in patients with knee OA (KOA). Meta-analysis
showed favourable effects of moxibustion on the response
rate (n = 540; RR, 1.09; 95 % CI 1.03-1.17; P = 0.005;
heterogeneity: y> = 5.48, P = 0.36, " = 9 %). Two RCTs
tested the effects of moxibustion on response rate after
2 months. The meta-analysis failed to show favourable
effects of moxibustion (n = 180; RR, 1.10; 95 % CI
0.97-1.24; P = 0.13; heterogeneity: 12 = 0.03, P = 0.87,
P=0 %). In conclusion, consistent results show that
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moxibustion may be effective in symptom management in
patients with KOA. However, because of the number of
eligible RCTs and the high risk of bias in the assessment of
the available RCTs, the evidence supporting this conclu-
sion is limited.
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Introduction

Osteoarthritis (OA) is thought to be the most prevalent
chronic joint disease, and the incidence of osteoarthritis is
rising with population ageing and the obesity epidemic [1].
The main symptoms of OA are pain, stiffness, swelling,
tenderness and reduced physical function as a result of joint
degradation, including that of cartilage surfaces and sub-
chondral bone [2, 3]. Loss of joint function as a result of
OA is a major cause of work disability and reduced quality
of life [4]. The Centres for Disease Control and Prevention
(CDC) estimates that OA and related arthritic conditions
cost the US economy nearly $81 billion per year in direct
medical care costs with indirect expenses of approximately
$47 billion, including lost wages and decreased production
[4]. The average direct cost of treating OA is approxi-
mately 1,000-2,600 USD per year per patient [5, 6], and
the total annual costs are approximately 5,700-9,880 USD
[7, 8]. Approximately 5 and 10-11 % of adults 60 years of
age or older suffer from OA of the hip [2] and knee [3],
respectively. Treatment for OA aims to alleviate pain and
improve function in order to mitigate the reduction in
patient activity [1]. However, most treatments do not
modify the natural history or progression of OA and thus
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are not considered curative. Because there is no known
cure for OA, the main therapeutic strategy is symptomatic.
Treatment includes analgesics, nonsteroidal anti-inflam-
matory drugs (NSAIDS), COX-2 inhibitors, glucocorti-
coids, topical analgesics and cartilage protective agents
(e.g. diacerein, glucosamine and chondroitin) [1-3].

Moxibustion is a traditional Oriental medicine that uses
the heat generated by burning herbal preparations containing
mugwort (Artemisia vulgaris) to stimulate acupuncture
points. Moxibustion is composed of several herbal prepara-
tions, including mainly dried mugwort leaves. Mugwort is
used in the practice of traditional Chinese medicine in a
pulverised and aged form called moxa. Mugwort can have
haemostatic, analgesic and desiccant effects and relieve
abdominal pain as well as shorten blood clotting times (fry
after more significant role carbon) [9, 10]. Moxa extract may
be absorbed when placed on acupuncture points and may
stimulate these points by increased heat. Cones of varying
size and substance, such as fresh ginger, garlic, aconite cake
and salt, can be used with moxibustion. The particular pro-
cedure of indirect moxibustion is as follows: place some
herbal medicine on the acupuncture point and knead some
moxa wool into the shape of a cone to be ignited and placed
on the herbal medicine for moxibustion. The size of the moxa
cone should vary according to the individual conditions. For
people of strong constitution, large cones, the size of a broad
bean may be used, and for those of weak constitution,
moderately sized cones as big as a soybean or as small as
wheat grain can be used. The combustion of one moxa cone is
referred to as one zhuang. Proper moxibustion on an acupoint
requires repetition of this process 3—7 times. The moxibus-
tion process has been used to facilitate healing by stimulating
the flow of qi and strengthening the blood. Moxibustion has
frequently been promoted as a treatment for rheumatic
conditions, including muscle strain, osteoarthritis, shoulder
pain, neck and back pain, post-laminectomy pain, scar pain,
inflammatory polyarthritis, fibromyalgia and rheumatoid
arthritis [11].

There are two main types of moxibustion used in Chi-
nese medicine: direct moxibustion and indirect moxibus-
tion. Direct moxibustion is applied directly to the skin
surface at the acupuncture point. The mugwort may either
remain on the skin until it is completely combusted (which
will usually lead to some level of scarring following the
treatment) or the mugwort can be lit and then removed
before the skin is burnt. In indirect moxibustion, a layer of
various herbal medicines, such as ginger, garlic, salt and
other materials, is placed between the moxa cone and the
skin. The purpose of this technique is the absorption of the
therapeutically active components of the herbal medicines
into the skin in various conditions combined with heat
stimulation by moxibustion. Also, a mugwort stick is lit
and held close to the skin, or a needle is wrapped in

@ Springer

mugwort, inserted in one of the points of pressure and
ignited.

Two systematic reviews of moxibustion for pain or
rheumatic conditions have been completed [12, 13]. One of
these studies included two randomised clinical trials
(RCTs) for OA that compared moxibustion with drug
therapy [13]. This review suggested that moxibustion
might be beneficial for pain control in patients with knee
OA (KOA). Recently, another review was published in
2011 that was based on the same 2 RCTs for OA but also
included 2 additional RCTs [12]. The second review also
described some favourable effects of moxibustion in the
treatment for KOA. However, both reviews are now out-
dated. Currently, no systematic review specifically
addressing the efficacy of moxibustion for the treatment for
osteoarthritis is available. Therefore, the aim of this article
was to update, complete and critically evaluate the evi-
dence from RCTs examining the efficacy of moxibustion as
a method of treatment for patients with OA.

Methods
Data collection

The following databases were searched from their incep-
tion through July 2011: Medline, AMED, EMBASE, CI-
NAHL, PsyclInfo, The Cochrane Library 2011 (Issue 7) and
the Chinese Medical Database (CNKI) as well as six
Korean medical databases (Korean Studies Information,
DBPIA, the Korean Institute of Science and Technology
Information, KERIS, KoreaMed and the Korean National
Assembly Library). The search strategies are shown in
Supplement 1. Additionally, our own files and journals
(Focus on Alternative and Complementary Therapies and
Forschende Komplementarmedizin through June 2011)
were manually searched. Hardcopies of all articles were
obtained and read in full. No restrictions on years or pub-
lication status were imposed. We did not publish this
protocol in advance.

Study selection
Types of studies

All prospective randomised clinical trials (RCTs) and
quasi-RCTs were included in this systematic review. We
excluded trials in which moxibustion was part of a complex
intervention as well as case studies, case series, qualitative
studies and uncontrolled trials. Trials that failed to provide
detailed results were also excluded. Trials published in the
form of dissertations and abstracts were included. No lan-
guage restrictions were imposed.
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Participants

We included studies that concerned patients with osteoar-
thritis in any joint. Studies that included a mixture of dif-
ferent rheumatic patients were included only if it was
possible to extract the data concerning each patient popu-
lation separately.

Types of intervention

Studies that used any type of moxibustion (direct or indirect)
for treating OA in any of the peripheral joints were included.
Studies were included if moxibustion was used as the sole
intervention or as an adjunct therapy in conjunction with
another standard treatment for OA. We also included trials if
the control group received the same concomitant treatments
as the moxibustion group. We included controls of no
treatment, sham moxibustion or relevant standard therapies
for OA, including conventional drug, exercise and rehabili-
tation therapies. Trials were excluded if they had designs that
did not allow for an evaluation of the effectiveness of mox-
ibustion (e.g. by using a treatment for unproven efficacy in
the control group or a comparison of two different forms of
moxibustion) or if they adopted comparisons between
treatments or groups that were expected to have similar
effects to moxibustion (e.g. acupuncture).

Types of outcome measures

The outcomes were presented in terms of scales that
measured the level of pain, stiffness, response rate and
standardised assessments of symptoms of OA, including
the WOMAC scale.

Data extraction, quality and validation

Hard copies of all articles were obtained and read in full by
two independent reviewers (TYC and KHK). The data
from these articles were validated and abstracted according
to pre-defined criteria that included author information,
country of origin of the study, sample size, age of the
participants, site and duration of the OA, experimental and
control intervention regimens, main outcomes, associated
adverse events and author conclusions (Table 1).

The risk of bias was assessed using the assessment tool
for ‘risk of bias’ from the Cochrane Handbook for Sys-
tematic Reviews of Interventions [14]. The following
characteristics were assessed: (1) method of randomisation,
(2) allocation concealment, (3) blinding, (4) incomplete
outcome measures and (5) selective outcome reporting.
Our review used ‘Low (L), Unclear (U) and High (H)’ as
keys for the judgments. The answer L indicated a low risk
of bias, U indicated that the risk of bias was uncertain and

the answer H indicated a high risk of bias [14]. Given that
it is impossible to blind therapists to the use of moxibus-
tion, we assessed patient and assessor blinding separately.
For the Chinese literature, the two independent reviewers
extracted and analysed the data. Disagreements were
resolved by discussion between the two reviewers.

Quantitative data synthesis

Because there was no important clinical heterogeneity, we
synthesised the results in a meta-analysis. The mean change in
the outcome measures between the end of the final interven-
tion (post-treatment) and the baseline was used to assess the
differences between intervention and control groups. Stand-
ardised mean differences (SMDs) or weight mean difference
(WMD) were used because the studies measured the outcomes
on different scales (WOMAC and VAS) and on the same
scale, respectively. SMDs or WMD and 95 % confidence
intervals (CIs) were calculated using the Cochrane Collabo-
ration software (Review Manager Version 5.0 for Windows;
Copenhagen, The Nordic Cochrane Centre). For studies with
insufficient information, we contacted the primary authors to
acquire and verify data when possible. Summary estimates of
the treatment effects were calculated using the random effects
model to account for expected heterogeneity. Differences
between the treatment and control groups were considered
relevant in the context of this study. We therefore used the pre-
and post-treatment means and SDs for each group and
assumed a conservative within-subject pretest/post-test cor-
relation of 0.5 to calculate the SDs of the change in each group
using the methods in the Cochrane Handbook. For dichoto-
mous outcomes, we calculated risk ratio (RR) for risk esti-
mating. Cochrane’s Q test and I* were used to assess statistical
heterogeneity. We determined that there was considerable
heterogeneity when the Cochrane’s Q test result resulted in
P < 0.10 and I” above 75 %. If a sufficient number of studies
(atleast 10) were available, we attempted to assess publication
bias using a funnel plot or Egger’s regression test, whereby
effect estimates of the common outcome measures were
plotted against the sample size [15, 16].

Results
Trial flow and study characteristics

The literature search revealed 251 articles of which 243
studies were excluded. The reasons for article exclusion
during the selection process are described in Fig. 1. Key data
regarding the 8 included RCTs are summarised in Table 1
[17-24]. A total of 720 participants were included in these
trials. All of the RCTs originated in China, included patients
with KOA, and used indirect moxibustion and a parallel
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Table 1 continued

Comments

Intergroup

Main outcomes

Control group (regimen)

Intervention group (regimen)

Diagnostic criteria

Sample
size

First

differences

author

(M/F)

(Year)

RR,

Response rate

(B) Drug therapy

(A) Moxa (1 session = 30 min, once

ACR

60 (22/

Zhang

0.96[0.78,1.19],

NS
RR,

(celecoxib 200 mg, 1/d,

6 weeks, n = 30)
(B) Drug therapy (topical:

daily, 7 times/session, total 6

session, n = 30)

38)

(2011)
[22]
Zhang

Sample size calculation

Response rate

(A) Moxa (1 session = 20 min, once

n.r.

60 (25/

1.04[0.82,1.32],

NS
MD, —0.13[—

diclofenac diethylamine

emulgel, 1 g, 1/d,

daily, 7 times/session, rest 1 day,

total 2 sessions, n = 30)

35)

(2009)
[23]

Lequesne score

2 weeks, n = 30)

1.65,1.39], NS

RR,

Response rate

(B) Drug therapy (oral:

(A) Moxa (1 session = 5 min, once

ACR

60 (31/

He

1.35[1.02,1.79],

P

daily, 6 times/session, rest for 1 day diclofenac sodium,

29)

(2009)
[24]

0.04

25 mg, 3/d, 20 days,

n = 30)

between sessions, total 3 sessions,

n = 30), plus (B)

ACR American College of Rheumatology; MD mean difference; n.r. not reported; NRS numeric rating scale; NS not significant; RR risk ratio; VRS verbal rating scale

=
2
=]
1
2]
=t
s 251records identified through 0 additional records identified
§ database searching through hand-searching
)
£
=
3 Y A,
2
9 251 records screened
©n
171 records excluded
on the basis of title and
abstract
£
E 80 full-text articles
2 assessed for eligibility
=
72 full-text articles
excluded:
=] = moxibustion vs.
= acupuncture (n=2)
= 8 studies included in o
2 qualitative synthesis = moxibustion vs.
- herbal medicine(n=4)
l =different moxibustion
comparison (n=3)
8 studies included in = Combined other
quantitative synthesis therapy (n=58)
(meta-analysis) = No RCT (n=5)

Fig. 1 Flowchart of the trial selection process. RCT randomised
clinical trial

group design. Acupuncture point selection was based on
traditional Chinese medicine (TCM) theory in all of the
included RCTs. The details of the treatment regimens are
summarised in Table 2 [17-24]. Five studies used cake-
separated moxa [ 15—19], one used moxa stick [20], one used
moderate moxa [21] and one used thin wood-separated moxa
[22]. Three trials [17, 22, 24] used the KOA diagnosis criteria
from the American College of Rheumatology, and four used
the Guiding Principles of Clinical Research on New Drugs
for TCM [18-21]. The remaining RCT did not describe the
diagnostic methods employed [23].

Most trials had a relatively small sample size and a high
risk of bias. Only three of the included trials employed
appropriate sequence generation methods for randomisation
[18, 21, 23] while the three other RCTs [17, 19, 24] used
inappropriate methods (Table 3). The authors reported that
they employed patient blinding in one RCT [17], while
blinding procedures were unclear in the other 7 RCTs
[18-24]. None adopted an allocation concealment method.
The risk of bias for reporting participant dropout or with-
drawal was low in one RCT [20]. None of the trials included
an intention-to-treat analysis. Only one study calculated the
appropriate sample size before performing the trial [23].

Quantitative data synthesis
Moxibustion versus conventional oral drug therapy

Six RCTs tested the effects of moxibustion compared with
conventional oral drug therapies in patients with KOA

@ Springer
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Table 2 Summary of the treatment points and other information related to the treatments

First author Style of moxibustion Treatment points Rationales Adverse
(Year) for selecting  events
treatment
points
Cheng (2008) Indirect (ginger, panax notoginsengs cake- Fixed : EX-LE4, EX-LES, EX-LE2, SP9, TCM theory n.r
[17] separated moxa or aconite cake-separated GB34
moxa) Individualised: Wind-cold obstructing the
collaterals: GV14 Blood stasis due to qi
stagnation: SP10 Liver—kidney deficiency:
BL23
Sun (2008) Indirect (aconite cake-separated moxa) Individualised: EX-LE4, ST35, SP9, GB34, TCM theory n.r
[18] SP10, ST34, EX-LE2, BL18, BL23 in 24
points were chosen at every treatment
Yang (2008)  Indirect (panax notoginsengs cake-separated Individualised: EX-LES, EX-LE2, SP9, TCM theory  n.r.
[19] moxa) GB34, SP10, ST36 in 2—4 points were
chosen at every treatment
Ren (2010) Indirect (herbal cake-separated moxa Individualised: EX-LE4, EX-LES, ST34, TCM theory n.r.
[20] containing musk, olibanum, myrrh, clematis SP10, ST35, SP9, GB34 in 4 points were
root, rhizoma chuanxiong, cinnamon, herba chosen at every treatment
speranskiae tuberculatae, etc.)
Zhou (2010)  Indirect (notoginseng cake-separated moxa) Individualised: EX-LE4, EX-LES, AShi- TCM theory  n.r
[21] point, EX-LE2, SP9, GB34, SP10 and ST36
in 2-4 points were chosen at every
treatment
Zhang (2011) Indirect (moxa stick) Fixed: SP10, ST34, BL40, GB34, etc. TCM theory  (A): none;
[22] B): 3
cases (n.r.

Zhang (2009)
[23]

He (2009)
[24]

Indirect (thin wood-separated moxa)

Indirect (thin wood-separated moxa)

Fixed: EX-LE4, EX-LES, GB33 and GV3

Fixed: ST36, EX-LE4, EX-LE5

in details)
TCM theory  n.r.

TCM theory  n.r.

TCM traditional Chinese medicine; n.r. not reported

[17-22]. Two of these studies reported superior effects of
moxibustion on the response rate [17, 20] while the other
four did not [18, 19, 21, 22]. The meta-analysis of the 6
eligible trials showed favourable effects of moxibustion on
patient response rate (n = 540; RR, 1.09; 95 % CI
1.03-1.17; P = 0.005; heterogeneity: y*> =548, P =
0.36, P=9 %, Fig. 2a). Five studies compared the effects
of moxibustion with those of oral diclofenac sodium (DS)
treatment on patient response rates [17-21]. The meta-
analysis also showed superior effects of moxibustion on the
response rate when compared with oral DS (n = 480; RR,
1.11; 95 % CI 1.04-1.18; P = 0.002; heterogeneity: 1> =
4.04, P = 0.40, I = 1 %; Fig. 2a).

Two RCTs tested the effects of moxibustion on the
response rate after 2 months [19, 21]. Although the authors
of both of these studies claimed that moxibustion had a
favourable effect on patient response rate, they failed to
provide adequate evidence to support this conclusion
(70 % symptom improvement compared with baseline).
The meta-analysis also failed to show significantly

@ Springer

different effects of moxibustion (n = 180; RR, 1.10; 95 %
CI 0.97-1.24; P = 0.13; heterogeneity: y> = 0.03, P =
0.87, I = 0 %; Fig. 2b).

Two RCTs compared the effects of moxibustion for pain
on numeric rating scale with conventional drug therapy
[17, 21], and both studies failed to show favourable effects
of moxibustion (n = 218; WMD, 0.16; 95 % CI —0.11 to
0.44; P = 0.24; heterogeneity: y> = 0.04, P = 0.84, > =
0 %; Fig. 2c).

One RCT [21] assessed knee symptoms and assigned
scores according to the Guideline Principles of Clinical
Research on New Drugs of TCM. Using this method, the
authors showed significant improvement after treatment
with moxibustion and at the 2-month follow-up period
when compared with the control.

Moxibustion versus topical drug therapy

One RCT examined the effect of moxibustion on response
rate and function using the Lequesne score. Using this
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Table 3 Risk of bias in the included RCTs

Study Random sequence  Allocation Patient Assessor  Reporting dropout  Intention-to-treat ~ Selective outcome
generation concealment  blinding  blinding  or withdrawal® analysis® reporting
Cheng (2008) [17] H U L U U U U
Sun (2008) [18] L 6] 6] U L U U
Yang (2008) [19] H U U U U U U
Ren (2010) [20] 6] U 6] U U U U
Zhou (2010) [21] L U 6] U 8] U U
Zhang (2011) [22] U U 6] U 8] U U
Zhang (2009) [23] L U U U U U U
He (2009) [24] H 6] 8] U U U U

Domains of quality assessment based on Cochrane tools for assessing risk of bias

L low risk of bias, U unclear risk of bias (uncertain risk of bias) and H high risk of bias

* Two domains referring to ‘incomplete outcome data’ in the Cochrane tools for assessing risk of bias

method, the authors failed to show the superiority of
moxibustion for either outcome.

Moxibustion plus drug therapy versus drug therapy alone

One RCT [24] compared the effects of moxibustion in
addition to drug therapy with drug therapy alone on the
response rate of patients with KOA. The results showed
favourable effects of moxibustion on the response rate.

Adverse effects

One RCT [22] assessed adverse effects while the other 7
RCTs did not. This study reported adverse events from
drug therapy but failed to show the details.

Discussion

Overall, the trials included in this systematic review sug-
gest that moxibustion may be an effective treatment for
symptom management in patients with KOA. Whether the
findings of beneficial effects compared with conventional
drug therapy reflect equivalent effects is not yet clear.
Furthermore, the risk of bias was high in all of the included
trials. Hence, the evidence is not sufficient to conclude
whether moxibustion was beneficial for treating the
symptoms of KOA.

Our review aimed to update and complete the evidence
by adding recent RCTs assessing moxibustion treatment in
patients with KOA. Compared with the 2 previous reviews
[12, 13], we identified 4 new RCTs [20-23] and success-
fully updated the available evidence concerning moxibus-
tion therapy. The results of our review are similar to those
reported in the other 2 reviews [12, 13]. One previous
review [13] showed that moxibustion may be beneficial for

symptom management in patients with any type of pain
condition (including 2 studies on KOA), and the other
review [12] also reported some favourable effects of
moxibustion for rheumatic conditions (including 4 studies
on KOA). Both reviews showed that moxibustion is
effective for symptom management. However, these stud-
ies also expressed concerns regarding the poor methodo-
logical quality of the included primary studies.

According to the Cochrane criteria, the risk of bias was
very high in all of the included studies. Inappropriate allo-
cation concealment and a lack of blinding exaggerate the
results of the outcome measures [25, 26]. The main limita-
tions of the included studies were small sample sizes in most
trials, inadequate controls for non-specific effects and a lack
of power calculations or adequate follow-up. Additionally,
the fact that moxibustion interventions cannot control for
placebo effects limits the generalizability of the studies.

Although all of the included trials tested the effects of
moxibustion compared with drug therapy, none tested the
possible non-specific effects of moxibustion using appro-
priate sham controls. If we assume that the effects of
moxibustion could result from stimulating acupuncture
points with heat, then two possible controls could be
derived. Sham moxibustion might include treating external
acupuncture points on non-acupuncture points with moxa
aroma without heat. Another option would be to prevent
heat stimulation of acupuncture points or areas. Two sham
moxibustion devices, which were designed to minimise
heat transfer, were suggested [23, 27]. However, the main
limitation of these methods is the lack of sensation at the
acupuncture points. This limitation should be addressed in
future possible placebo-controlled trials. One study com-
pares moxibustion plus standard care versus standard care
alone [24]. Assuming that moxibustion generates signifi-
cant placebo effects, this type of study can only generate a
positive result [28].
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(A) Response rate

Moxibustion Drug therap

1.1.1 Dickofenc sodium

Cheng 2008 58 60 50 60 23.2%
Ren 2010 47 50 38 50 12.7%
Sun 2008 39 41 35 39 21.9%
Yang 2008 38 41 37 41 20.2%
Zhou 2010 45 50 39 48 13.6%
Subtotal (95% CI) 242 238 91.6%
Total events 227 199

Heterogeneity: Tau? = 0.00; Chi? = 4.04, df = 4 (P = 0.40); = 1%
Test for overall effect: Z = 3.17 (P = 0.002)

1.1.2 Celecoxib

Zhang 2011 25 30 26 30 8.4%
Subtotal (95% Cl) 30 30 8.4%
Total events 25 26

Heterogeneity: Not applicable

Test for overall effect: Z = 0.36 (P = 0.72)

Total (95% CI) 272 268 100.0%
Total events 252 225

Heterogeneity: Tau? = 0.00; Chi* = 5.48, df = 5 (P = 0.36); I = 9%
Test for overall effect: Z = 2.81 (P = 0.005)
Test for subgroup differences: Chi? = 1.55, df = 1 (P = 0.21), I = 35.3%

(B) Response rate (follow-up)

Drug therapy

Moxibustion

Risk Ratio Risk Ratio

1.16[1.03, 1.31]
1.24[1.04, 1.47]
1.06 [0.93, 1.20]
1.03[0.90, 1.17]
1.11[0.94, 1.31]
1.11[1.04, 1.18]

0.96 [0.78, 1.19]
0.96 [0.78, 1.19]

.

1.09 [1.03, 1.17]

0.5 0.7 1 15 2
Favours drug therapy Favours moxibustion

Risk Ratio Risk Ratio

Yang 2008 37 41 34 41 51.7%
Zhou 2010 44 50 38 48 48.3%
Total (95% CI) 91 89 100.0%
Total events 81 72

Heterogeneity: Tau? = 0.00; Chi* = 0.03, df = 1 (P = 0.87); I>=0%
Test for overall effect: Z = 1.51 (P = 0.13)

(C)Pain (NRS)

Moxibustion Drug therapy

1.09[0.92, 1.29]
1.11[0.93, 1.33]

1.10 [0.97, 1.24]
05 07 1 15 2
Favours drug therapy Favours moxibustion

Mean Difference Mean Difference

Study or Subgroup _Mean SD Total Mean SD Total Weight [V. Random, 95% Cl 1V, Random. 95% CI
Cheng 2008 1.28 0.85 60 1.13 0.87 60 79.0% 0.15[-0.16, 0.46]
Zhou 2010 5.53 1.46 50 5.31 1.55 48 21.0% 0.22[-0.38, 0.82]
Total (95% CI) 110 108 100.0% 0.16 [-0.11, 0.44]

Heterogeneity: Tau? = 0.00; Chi? = 0.04, df = 1 (P = 0.84); I> = 0%
Test for overall effect: Z=1.18 (P = 0.24)

2 1 0 1 2
Favours drug therapy Favours moxibustion

Fig. 2 Forest plot of the effects of moxibustion on a response rate, b response rate at the 2-month follow-up and ¢ pain on a numeric rating scale

(NRS; 10-point Likert scale) in patients with knee osteoarthritis

One of the included RCTs [22] reported adverse events.
Adverse effects of moxibustion that have been reported in
the literature include infections, burns and allergic reac-
tions [29-31]. The possible occurrence of these adverse
effects during moxibustion treatment should be monitored
with caution.

One could argue that all of the included studies had a
high risk of bias, thus causing this review to be meaning-
less and less informative. However, ‘systematic reviews
should identify and review all the relevant studies and are
more likely to give a reliable answer. They use explicit
methods and quality standards to reduce bias. Their results

@ Springer

are the closest we are likely to get to the truth in the current
state of knowledge, though much depends on how many
clinical trials exist and how good and how large they are.
Systematic reviews (and meta-analyses, the statistical
combining of information from many trials) are our best
defence against making incorrect decisions based on
inadequate data’ [32]. Additionally, this review provides
readers the opportunity to access the primary studies pub-
lished in China that they would otherwise be unable to
read.

Acupuncture is an intervention that shares many char-
acteristics with moxibustion. Therefore, it might be helpful
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to consider the findings of a systematic review of acu-
puncture for the symptomatic treatment for peripheral
KOA. A Cochrane systematic review identified 16 RCTs
on acupuncture [33]. The authors concluded that ‘sham-
controlled trials show statistically significant benefits;
however, these benefits are small and do not meet our pre-
defined thresholds for clinical relevance’.

Culture-specific assessment and diagnosis of KOA
might continue to be an issue in these studies. Four of the
included RCTs used the Guideline Principles of Clinical
Research on New Drugs of TCM [18-21]. Although these
may be in accordance with the standard diagnostic criteria
in conventional medicine, some discrepancies may con-
tinue to exist. Self-reported subjective questionnaires that
are completed by patients, including the visual analogue
scale and the WOMAC scale, are the most convenient
method for collecting data regarding KOA. Only three of
the RCTs used validated inventories for symptom or
function improvement [17, 21, 23]. One of the included
RCTs assessed knee symptoms and assigned scores using
questionnaires that had not been tested for validity and
reliability [21]. However, it seems important that only
validated questionnaires be used in symptom management
and assessment. Unless the reliability and validity of the
outcome measures have been established, the data derived
from the studies are subject to bias, and it is difficult to
compare the results from different studies. All of the
included studies used a response rate for each intervention,
and the response rate was generally divided into one of the
4 following categories: (1) recovery, (2) marked improve-
ment, (3) improvement and (4) no change. The patients
were placed into these categories after assessment by the
practitioners. This method is the most popular form of
reporting efficacy rates, and it is similar to the global
clinical improvements for intervention studies, including
the assessment of conventional therapies. This method
cannot avoid possible bias by the practitioner.

Only one of the reviewed studies reported minor adverse
events related to moxibustion [22]. However, it is possible
that moxibustion was directly responsible for the adverse
events. There is one systematic review concerning adverse
events of moxibustion [34]. This review showed that
moxibustion is not entirely risk-free because it has several
types of potential adverse events, including allergies, burns
and infection. Therefore, adverse events should be exam-
ined in future studies.

Assuming that moxibustion is a beneficial treatment for
rheumatic conditions, its mechanisms may be of interest.
Moxibustion may allow for both absorption of moxa
extract at the acupuncture points and direct acupuncture
point stimulation from heat. Some aspects of the mecha-
nisms of moxibustion may be similar those of acupuncture.
Moxibustion effects may be mediated partially through

opioidergic and/or monoaminergic neurotransmission [35,
36]. Another possible mechanism could involve the syn-
ergistic effects of heat from moxibustion on the stimulation
of acupuncture points. Previous work suggests that moxi-
bustion may modulate inflammatory reactions in an
arthritis model [37]. In an arthritic rat model study, mox-
ibustion improved the force of the rat’s tread and alleviated
nociceptive pain by regulating nitric oxide (NO) production
and both c-Fos and nNOS expression [38]. None of these
theories are, however, more than speculation at present.

The limitations of this study include the potential
incompleteness of the reviewed evidence. The distorting
effects of publication and location bias on systematic
reviews and meta-analyses are well documented [39—41].
We are confident that our search strategy located all rele-
vant data; however, some degree of uncertainty remains.
Another possible source of bias is the fact that all of the
included trials were performed in China, where no negative
studies have been reported [42]. Our review may be
affected by the potentially poor quality of the primary data
and the poor reporting of results.

Future RCTs on the use of moxibustion for KOA should
adhere to the accepted standards of trial methodology. The
studies included in this review show a number of problems
that have been noted by other meta-analyses examining the
efficacy of moxibustion, such as the expertise of the
practitioners, the frequency and duration of the treatment,
the use of validated primary outcome measures and ade-
quate statistical tests and the use of heterogeneous com-
parison groups. Furthermore, even though it is difficult to
blind subjects to treatment, employing assessor blinding
and allocation concealment are important for reducing bias.

In conclusion, consistent results show that moxibustion
may be effective in symptom management in patients with
KOA. However, because of the number of eligible RCTs
and the high risk of bias among the available RCTs, the
evidence supporting this conclusion is limited.
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