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Objective. To assess the current clinical evidence of manufactured Chinese herbal formulae (MCHF) for knee osteoarthritis (KOA).
Methods. Seven databases were searched from inception to May 2015. Eligible randomized controlled trials investigating the
effectiveness of MCHF for KOA were included. Data extraction, methodological assessment, and meta-analyses were conducted
according to the Cochrane standards. Results. A total of 17 kinds of MCHF were identified from the twenty-six included trials.
Meta-analyses showed that MCHF significantly relieved the global pain of knee joints, either used alone or combined with routine
treatments. Additionally, MCHF plus routine treatments significantly decreased the scores of WOMAC and Lequesne index.
However, there were no statistical differences between MCHF group and routine treatment group in walk-related painand WOMAC
scores. No significant differences were found in Lysholm scores. There were twenty-one trials that mentioned adverse events. A
pooled analysis showed that adverse events occurred more frequently in control group compared with MCHF group. Conclusions.
Our results indicated that MCHF showed some potential benefits for KOA. However, we still cannot draw firm conclusions due to
the poor methodological quality of included trials. More high-quality RCTs would help to confirm the evidence.

1. Introduction

Knee osteoarthritis (KOA) is a serious rheumatic disease in
which the cartilage breaks down and causes the narrowing of
joint space. In severe conditions, when knee joints completely
lose cartilage, the periarticular bone and soft tissue structures
would start to change and this may cause joint pain, swelling,
misshapenness, and disability [1, 2]. In America, symptomatic
KOA occurs in approximately 10% of adults aged 60 years or
older [3]. According to recent statistics, there were 9.3 million
adults who suffered from KOA in the United States [4]. As

a consequence of the aging process, the number of people
with KOA is expected to increase in the next decades [5, 6].
Osteoarthritis is predicted to be the fourth leading cause of
disability by 2020 [7].

The aims of management for KOA are to relieve pain
or swelling, improve mobility of the joint, and minimize
disability. The current treatment options recommended in
several evidence-based clinical guidelines include weight loss,
exercises, oral pharmacological medications, topical ther-
apies, intra-articular therapies, nonpharmacological thera-
pies, and surgical treatments [8-10]. Among these various
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interventions, nonsteroidal anti-inflammatory drugs and
intra-articular hyaluronic acid or corticosteroids were more
commonly used in clinical practice [11, 12]. However, such
treatments may be ineffective or lead to serious adverse events
in some patients [13]. Under this circumstance, clinicians and
patients were becoming more willing to adopt complemen-
tary and alternative medicine as a treatment option for KOA
[14-16].

In mainland China and increasingly worldwide, Chinese
herbal medicine has been used in varied forms for the treat-
ment of KOA [17-19]. Manufactured Chinese herbal formulae
(MCHE), also known as Chinese patent medicine, combined
several Chinese herbs together to improve the therapeutic
effects and reduce the side effects [20]. Hundreds of MCHF
were approved by China Food and Drug Administration
(CFDA) and listed in the “National Essential Drug List”
(2012 Edition), providing basic medical support for patients
in China. Although the mechanism has not been fully illu-
minated, animal experimental studies indicated that Chinese
herbs decreased the levels of nitric oxide in the serum,
synovium, and joint cartilage in OA rabbits [21]. Another
research showed that Du-huo-ji-sheng decoction (a tradi-
tional Chinese herbal medicine) significantly exerted thera-
peutic effects on OA rabbits, probably through inhibiting the
expressions of vascular endothelial growth factor and hypoxia
inducible factor-1a [22].

Scientificity is a big obstacle for the acceptance of Chinese
medicine in western countries. Previous meta-analyses have
been conducted to evaluate oral or topical applications of
herbal medicine in treating osteoarthritis [23, 24]. So far,
there has been no systematic review of randomized controlled
trials of MCHEF in treating KOA. Therefore, we performed a
systematic review in an attempt to better define the efficacy
and safety of MCHEF in the treatment of KOA.

2. Methods

2.1. Eligibility Criteria. We included all published and unpub-
lished randomized controlled trials (RCTs) testing the effec-
tiveness of MCHF in the treatment of KOA. Studies should
involve human subjects and original data should be pre-
sented. The patients should be diagnosed by standard criteria
of KOA, for instance, American College of Rheumatology
(ACR) criteria in 1995 [25], Chinese Medical Association cri-
teria in 2007 [26], or European League against Rheumatism
(EULAR) criteria in 2010 [27].

The interventions in experimental group were MCHE
either used alone or combined with routine treatments,
regardless of dose and duration. Manufactured Chinese
herbal formulae included in the trials should be approved
by China Food and Drug Administration (CFDA). The
control group received no treatment, placebo, or routine
treatments. Routine treatments were in accordance with
the recommendations in clinical practice guideline, such as
the Osteoarthritis Research Society International (OARSI)
guidelines [28]. Cotherapies including herbal medicine,
acupuncture, moxibustion, manual therapy, tai chi, and yoga
were excluded.
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One or more of primary or secondary outcomes should
be reported in the included RCTs. The primary outcomes
were the pain and function of knee joint measured by
recognized scales, including Visual Analog Score (VAS),
Western Ontario and MacMaster universities arthritis index
(WOMAC), Lequesne functional index (Lequesne), Lysholm
knee score scale (Lysholm), or analogous pain scales. In this
review, we focused on the total score of these scales. The
secondary outcomes were adverse events and quality of life
(36-item short form health survey, SF-36).

2.2. Database and Search Strategies. This review was guided
by the PRISMA statement [55]. Studies were identified by
electronic database search from inception until May 31, 2015,
in PubMed, Cochrane Central Register of Controlled Trials
(CENTRAL), Web of Science (SCI), https://clinicaltrials.gov/,
China National Knowledge Infrastructure (CNKI), Wanfang
Database (Wanfang), and Chinese Biomedical Literature
Database (CBM). There were no restrictions on language or
publication type. Titles and abstracts were scanned by two
authors (Linghui Li and Hao Gong) independently to make
an initial assessment based on the inclusion and exclusion
criteria. Full-texts were assessed by two independent review-
ers (Linghui Li and Hao Gong) when the information of
titles and abstracts was not enough to judge the relevance.
The reference list of retrieved papers was also searched. Dis-
agreements were resolved by a third reviewer (Liguo Zhu).
The strategy for searching PubMed was listed as follows:
(“osteoarthritis, knee” [MeSH Terms] OR (“osteoarthri-
tis” [All Fields] AND “knee” [All Fields]) OR “knee oste-
oarthritis” [All Fields] OR (“knee” [All Fields] AND “oste-
oarthritis” [All Fields])) AND “Chinese” [All Fields].

2.3. Data Extraction and Quality Assessment. The following
data were extracted: the first author names, year of publi-
cation, sample size, the characteristics of the patients (age
and sex), diagnosis criteria, details of interventions in exper-
imental and control groups, adverse events, and outcome
measures for each study. Intention-to-treat data was extracted
from the primary articles [56, 57]. Where authors indicated
a trial protocol registry number, the protocol of previous
study was retrieved. Supplementary table provided the full
names and components of MCHE Data extraction was
conducted by two authors (Shaofeng Yang and Shangquan
Wang) independently according to predefined criteria.

2.4. Quality Assessment. We adopted Cochrane Collabo-
ration’s tool for assessing risk of bias [58]. Six different
domains, including a random sequence generation (selection
bias), allocation concealment (selection bias), blinding of
participants and personnel (performance bias), blinding of
outcome assessment (detection bias), incomplete outcome
data (attrition bias), and selective outcome reporting (report-
ing bias), and other potential sources of bias were used to
evaluate methodological quality of included studies. Each
study was judged to be low, high, or unclear risk of bias. Two
reviewers (Linghui Li and Xu Wei) independently assessed
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FIGURE 1: Flow chart of study search and selection.

the quality of the included studies. A third reviewer (Liguo
Zhu) resolved discrepancies.

2.5. Data Synthesis. We performed a meta-analysis using
RevMan (version 5.3) [59]. For continuous data of our review,
the difference in change from baseline to posttreatment
between two groups was expressed as mean differences
(MD) or standardized mean differences (SMD) with 95%
confidence interval (CI). For dichotomous data, the effect
of the intervention was expressed as relative risk (RR) with
95% CI. Random or fixed-effect model was used to calcu-
late summary effects estimates [60] and heterogeneity was
assessed using the 12 statistic which showed the proportion
of variability between effect estimates [61]. One reason for
high heterogeneity may be due to variability in the routine
treatments. So we considered subgroup analysis to explore
heterogeneity. Forest plots were created to depict estimates
and confidence intervals of the interventions for each study.
And plotting symbol size represented the weight of included
studies in the meta-analysis [62]. Asymmetry and publication
bias of the studies were evaluated by a funnel plot [63].

3. Results

3.1. Description of Included Trials. A total of 11277 records
were identified through electronic databases: CNKI (n =
4356), CBM (n = 4565), Wanfang data (n = 1910), Medline
(n = 255), CENTRAL (n = 113), SCI (n = 63), and https://
clinicaltrials.gov/ (n = 15). After removing duplicates, we
screened 7092 records through titles and abstracts and
selected 149 for full-text assessment. There were 6 non-
randomized controlled trials, 115 trials with inappropriate
interventions or outcomes, and 2 trials with incomplete data.
In the end, twenty-six trials (all conducted in China and
published in Chinese) met the inclusion criteria (Figure 1).
Searches for trial registries yielded no ongoing trials. The
characteristics of the 26 included studies are given in Table 1.

Twenty-six randomized controlled studies with 32 com-
parisons involving 3472 participants (1846 in experimental
group and 1626 in control group) with KOA met the criteria
for the current review. The diagnoses of KOA were according
to the American College of Rheumatology criteria, the Chi-
nese Medical Association criteria, or Guidelines for Clinical
Research of New Drugs of Traditional Chinese Medicine
(GCRNDTCM). Specific diagnostic criteria in two trials were
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not reported [35, 48]. The patients ranged from 38 to 79
years old. Baseline demographic characteristics (age, sex, and
disease course) were provided in all included studies except
one [34] and all showed no significant differences between
groups.

All trials used MCHF alone or combined with routine
treatments in the experimental group. Seventeen kinds of
MCHF were involved in the current review (as shown
in Table 2), six of which were recorded in China Phar-
macopoeia (2015 Edition) with the indication of chronic
joint pain rather than the standard name of KOA. All of
the included MCHF were approved by China Food and
Drug Administration (CFDA) and were commercially avail-
able. The interventions for control group were only routine
treatments, including oral nonsteroidal anti-inflammatory
drugs (NSAIDs: diclofenac sodium, aceclofenac, diacerein,
ibuprofen, indometacin, ketoprofen, celecoxib, naproxen,
and nabumetone), oral glucosamine, intra-articular injection
(sodium hyaluronate and ozone), and nonpharmacotherapy
(infrared therapy). The treatment duration varied from 15
days to 3 months.

Participants in four trials [31, 39, 40, 46] were divided into
three groups comparing MCHF used alone and combined
with routine treatments to routine treatments. One trial
[38] had four intervention arms (MCHF versus MCHF plus
routine treatments versus diclofenac sodium versus ozone).
One trial [47] had three intervention arms (MCHF versus
glucosamine versus Shi’s manipulation), so only the first two
related arms comparing MCHF to routine treatments were
included. The other twenty-one trials were all randomized
controlled trials with two groups comparing MCHF inter-
vention alone or MCHF plus routine treatments to routine
treatments alone. Various outcomes were compared between
different treatment groups (as shown in Table 1).

3.2. Methodological Quality. The methodological quality in
the included studies was assessed according to the criteria
in the Cochrane Handbook for Systematic Review of inter-
ventions. The methodological quality of the majority studies
was “poor.” All of the included studies stated randomization;
however only 13 trials mentioned the specific methods for
sequence generation, such as drawing of lots [31], computer
software [39], stratified randomization [46], and random
number table. Allocation concealment was only mentioned in
one trial [29]. One trial was of double-blind design [30] and
one trial was not blinded [29]. The rest of trials did not report
any information on blinding at all. Only eight trials reported
information on drop-out. Three trials conducted follow-ups
of 8 weeks [31, 39] and 1 year [51]. Selective reporting was
unclear due to the unavailability of the research proposal.
None of the studies described sample size calculation. Risk
of bias summary of included studies was shown in Table 3.

3.3. Effect on Joint Pain. There were sixteen trials reporting
pain VAS as primary outcome measure. However the report-
ing of measures was different in these studies, which could
limit the utility of studies for meta-analysis. So we conducted
meta-analyses as two parts: VAS-1 (global pain) and VAS-2
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(pain on walking). VAS pain scale was generally considered
as 10 cm lines from 0 (nil symptom) to 10 (worst possible
symptom), but in several trials it is reported on a centimeter
scale in the range from 0 to 100. We converted these outcomes
to the 0 to 10cm scale in meta-analyses. One reason for
high heterogeneity may be due to variability in the routine
treatments, so subgroup analyses were conducted to explore
the heterogeneity.

3.3.1. Visual Analog Score-1 (Global Pain). Ten trials with
11 comparisons (involving 1478 participants) reported the
effects of MCHF alone versus routine treatments on pain
VAS-1. These trials have statistical heterogeneity in the
consistency of the results, so we used a random effects model
for meta-analysis (y* = 101.01, P < 0.00001; I* = 90%).
The results showed significant beneficial effects of MCHF
used alone compared with routine treatment (MD: 0.73
[0.20,1.26]; P = 0.007). Subgroup analysis revealed that
MCHEF could reduce global pain of knee joint when compared
with oral nonsteroidal anti-inflammatory drugs (NSAIDs)
(MD: 111 [0.35,1.87]; P = 0.004) and oral glucosamine (MD:
1.06 [0.74,1.37]; P < 0.00001), but no statistically significant
differences were observed when compared with intra-artic-
ular injection therapy (ozone: MD: 0.05 [-0.37,0.47], P =
0.83; sodium hyaluronate: MD: 0.23 [-1.69,2.15]; P = 0.82)
or physiotherapy (MD: 2.05 [-0.27,4.37]; P = 0.08) (as
shown in Figure 2).

Eight trials (involving 870 participants) compared the
effects of MCHF plus routine treatments to routine treat-
ments. A random effects model was used for meta-analysis
due to the significant heterogeneity (y* = 17.26, P = 0.02;
I? = 59%). The results showed that MCHEF plus routine treat-
ments significantly reduced the mean VAS-1 score compared
with routine treatments (MD: 1.16 [0.82, 1.49]; P < 0.00001),
such as NSAIDs (MD: 1.21 [0.61, 1.82]; P < 0.0001), physio-
therapy (MD: 1.17 [0.68, 1.66]; P < 0.00001), and intra-artic-
ular injection of sodium hyaluronate (MD: 0.88 [0.52, 1.25];
P < 0.00001) or ozone (MD: 1.41 [-0.00, 2.82]; P = 0.05) (as
shown in Figure 3).

3.3.2. Visual Analog Score-2 (Pain on Walking). A total of
six trials with 7 comparisons (involving 657 participants)
reported pain VAS-2 as outcome measure. Among the six
trials, one trial [40] compared the effects of both MCHF
used alone and combined with routine treatments to rou-
tine treatments (sodium hyaluronate injection). The results
showed no significant differences between MCHF group
and sodium hyaluronate injection group. However, MCHF
plus sodium hyaluronate injection treatments significantly
reduced the average pain score compared with both MCHF
and sodium hyaluronate injection used alone. The other five
trials [29, 33, 42, 48, 53] all compared the effects of MCHF
used alone to routine treatments. A random effects model
was used for meta-analysis (y> = 42.23, P < 0.00001; I* =
88%) and the two groups showed similar efficacy in reducing
VAS-2 scores (MD: 0.24 [-0.18,0.66]; P = 0.26). Sub-
group analysis showed no statistically significant differences
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Study or subgroup Experimental Control Weight Mean difference Mean difference
Mean SD Total Mean SD  Total 1V, random, 95% CI IV, random, 95% CI
1.1.1 Oral-NSAIDS
Kang et al. 2011(1) 4.1 3.03 72 3.36 3.86 42 6.6% 0.74 [-0.62,2.10] T
J.-H.Lietal. 2013(1) 3.15 2.16 50 296 2.35 50 8.7% 0.19 [-0.69, 1.07] T
P.E Lietal. 2013a 5 1.88 105 3.5 253 105 10.1% 1.50 [0.90, 2.10] -
Xu et al. 2004 4.59 1.73 30 2.7 241 30 7.9% 1.89 [0.83,2.95] —
Subtotal (95% CI) 257 227 33.3% 1.11[0.35,1.87] ‘
Heterogeneity: 7° = 0.37; x> = 8.01,df = 3(P = 0.05); I’ = 63%
Test for overall effect: Z = 2.85 (P = 0.004)
1.1.2 Oral-glucosamine
Yang et al. 2006 199 1.04 60 093 1.12 60 10.9% 1.06 [0.67,1.45] -
Yiand Ji 2013 198 1.03 30 093 1.12 30 10.3% 1.05 [0.51, 1.59] 7._
Subtotal (95% CI) 90 20 21.2% 1.06 [0.74,1.37]
Heterogeneity: 2 = 0.00; x> = 0.00,df =1 (P = 0.98); I* = 0%
Test for overall effect: Z = 6.57 (P < 0.00001)
1.1.3 IA-ozone
Chen et al. 2013(1) 6.07 124 48 6.03 1.24 48 10.5% 0.04 [-0.46, 0.54] -
J-H.Lietal.2013(2) 3.15 2.16 50  3.09 187 50 9.2% 0.06 [-0.73,0.85] T
Subtotal (95% CI) 98 98  19.7%  0.05[-0.37,0.47] 'S
Heterogeneity: 2 = 0.00; x* = 0.00,df = 1 (P = 0.97); I* = 0%
Test for overall effect: Z = 0.21 (P = 0.83)
1.1.4 IA-sodium hyaluronate
Liao 2013 5.35 1.21 230 4.15 1.14 230 11.4% 1.20 [0.99, 1.41] -
Luo etal. 2012(1 2,53 085 33 329 0.81 36 10.9% -0.76 [-1.15,-0.37] -
Subtotal (95% C(I)) 263 266 222%  0.23[-1.69,2.15] i
Heterogeneity: 72 = 1.89; y* = 73.69,df = 1 (P < 0.00001); I* = 99%
Test for overall effect: Z = 0.23 (P = 0.82)
1.1.5 Physiotherapy
T.H. Lietal. 2012 3.82 6.1 58 1.77 4.86 31 3.6% 2.05 [-0.27,4.37] T -
Subtotal (95% CI) 58 31 3.6%  2.05[-0.27,4.37] el
Heterogeneity: not applicable
Test for overall effect: Z = 1.73 (P = 0.08)
Total (95% CI) 766 712 100.0% 0.73 [0.20, 1.26] ‘

Heterogeneity: 72 = 0.63; y* = 101.01, df = 10 (P < 0.00001); I* = 90%
Test for overall effect: Z = 2.68 (P = 0.007)
Test for subgroup differences: x* = 16.74,df = 4 (P = 0.002); I* = 76.1%

f T T 1
-4 -2 0 2 4

Favours [control] Favours [experimental]

FIGURE 2: Forest plot of comparison: MCHF versus routine treatment for KOA, outcome: VAS-1 (global pain).

between MCHF group and oral drug group (NSAIDs: MD:
0.39 [-0.14,0.91], P = 0.15; glucosamine: MD: 0.44 [-0.03,
0.91]; P = 0.06). Compared to MCHF group, a better ther-
apeutic effect in relieving walk-associated pain was found
in sodium hyaluronate injection group (MD: —0.72 [-1.12,
-0.32]; P = 0.0004) (as shown in Figure 4).

3.4. Effect on Joint Function. Physical function of knee joints
was measured by WOMAC, Lequesne, Lysholm scores, and
Hospital for Special Surgery (HSS) scales. Subgroup analyses
were conducted to explore heterogeneity (based on various
routine treatments).

3.4.1. WOMAC. WOMAC was used as outcome measure
in six trials [29, 32, 38, 40, 41, 47]. However, there were
two scoring methods used for the scale. These two scoring
methods were both acceptable for clinical researches, so

mean difference (MD) was replaced by standardized mean
difference (SMD) for meta-analyses.

Five trials [29, 38, 40, 41, 47] with 6 comparisons
including 662 participants reported the effect of MCHF
individually versus routine treatments. A random effects
model was used for meta-analysis ( X2 = 38.72, P < 0.00001;
I* = 87%). No significant differences were found between
the two groups on WOMAC scores (SMD: 0.06 [-0.39,0.51];
P = 0.80). Subgroup analysis revealed a better therapeutic
effect in experimental group compared with oral NSAIDs
group (SMD: 0.44 [0.05, 0.82]; P = 0.03). No statistically sig-
nificant differences were found when compared with oral
glucosamine (SMD: 0.09 [-0.41,0.60]; P = 0.71) or ozone
injection (SMD: —0.34 [-0.73,0.06]; P = 0.09). The therapeu-
tic effect of MCHEF fell short of sodium hyaluronate injection
in WOMAC scores (SMD: —0.75 [-1.24,-0.26]; P = 0.003)
(as shown in Figure 5).
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1

Stud b Experimental Control Weight Mean difference Mean difference

udy or subgrou ei
Y group Mean SD  Total Mean SD  Total 8 1V, random, 95% CI IV, random, 95% CI

1.2.1 Oral-NSAIDS
Jiang et al. 2012 4.14 0.96 55 3.04 0.98 55 18.6% 1.10 [0.74, 1.46] -
Kang et al. 2011(2) 541 4.11 46 3.36 3.86 42 3.5% 2.05 [0.38, 3.72] ’

Subtotal (95% CI) 101 97 22.1% 1.21 [0.61,1.82]

Heterogeneity: 7° = 0.07; x* = 1.19,df = 1 (P = 0.27); I* = 16%

Test for overall effect: Z = 3.94 (P < 0.0001)

1.2.2 IA-ozone .
Chenetal. 20132) 673 115 48 603 124 48 160%  070[022,1.18] .
J.-H. Lietal 2013(3) 5.23 1.16 50 3.09 1.87 50 13.3% 2.14 [1.53,2.75] ‘

Subtotal (95% CI) 98 98 29.4% 1.41 [-0.00, 2.82]

Heterogeneity: 72 = 0.96; y* = 13.26,df = 1 (P = 0.0003); I* = 92%

Test for overall effect: Z = 1.95 (P = 0.05)

1.2.3 IA-sodium hyaluronate ——
Huang and Quan 2015 57 176 34 52 253 34 73% 0.50 [-0.54,1.54] -

Luo et al. 2012(2) 4.23 0.87 34 329 0.81 36 17.9% 0.94 [0.55,1.33] ‘

Subtotal (95% CI) 68 70 252% (.88 [0.52,1.25]

Heterogeneity: 72 = 0.00; y* = 0.61,df = 1 (P = 0.44); I* = 0%

Test for overall effect: Z = 4.70 (P < 0.00001)

1.2.4 Physiotherapy -

P.E Lietal. 2012 4.8 1.98 75 3.5 3.02 77 10.0% 1.30 [0.49,2.11] ‘
P.F Lietal. 2013b 4.6 2.07 93 3.5 2.2 93 13.3% 1.10 [0.49,1.71]

Subtotal (95% CI) 168 170 23.3% 1.17 [0.68,1.66]

Heterogeneity: 7% = 0.00; y* = 0.15,df = 1 (P = 0.70); I* = 0%

Test for overall effect: Z = 4.70 (P < 0.00001) ¢

Total (95% CI) 435 435 100.0% 1.16 [0.82,1.49] —4 -2 0 2 4

Heterogeneity: 72 = 0.12; y* = 17.26,df = 7 (P = 0.02); I* = 59%
Test for overall effect: Z = 6.72 (P < 0.00001)
Test for subgroup differences: x* = 1.54,df = 3 (P = 0.67); I* = 0%

Favours [control] Favours [experimental]

FIGURE 3: Forest plot of comparison: MCHF plus routine treatment versus routine treatment for KOA, outcome: VAS-1 (global pain).

Three trials [32, 38, 40] (involving 294 participants)
contributed to the meta-analysis of comparison of MCHF
plus routine treatments versus routine treatments (as shown
in Figure 6). The results showed favorable effect of MCHF
plus routine treatments compared to routine treatments
(total: SMD: 1.37 [0.41, 2.33]; P = 0.005; oral NSAIDs group:
SMD: 0.67 [0.31,1.03]; P = 0.0003; ozone injection group:
SMD: 2.31 [1.80, 2.82]; sodium hyaluronate injection group:
SMD: 1.16 [0.65, 1.67]).

3.4.2. Lequesne. Three trials [31, 34, 45] used Lequesne algo-
functional index as outcome measure. One trial [31] com-
pared the effects of MCHF both used alone and com-
bined with routine treatments to routine treatments (oral
NSAIDs therapy). The results showed no significant differ-
ences between MCHF group and oral NSAIDs therapy group.

Three trials [31, 34, 45] (involving 218 participants) con-
tributed to the meta-analysis of comparison of MCHF plus
routine treatments versus routine treatments. A random
effects model was used for meta-analysis (y* = 7.31, P =
0.03; I> = 73%). The results showed small beneficial effects
of MCHF plus routine treatments compared to routine

treatments (MD: 1.49 [0.01,2.96]; P = 0.05) (as shown in
Figure 7). Subgroup analysis revealed a better therapeutic
effect in experimental group compared with oral NSAIDs
group (MD: 2.21 [1.01,3.41]; P = 0.0003), but no signifi-
cantly differences were found when compared with oral
glucosamine group (MD: 0.44 [-0.23,1.11]; P = 0.20).

3.4.3. Lysholm. Five trials [39, 42, 49, 51, 52] with six com-
parisons involving 604 participants used Lysholm as outcome
measure. One trial [39] compared the effects of MCHF
both used alone and combined with routine treatments to
routine treatments. As shown in the result of meta-analyses,
no significant differences were found in the comparisons
of MCHF individually versus routine treatments (MD: 5.10
[-3.21,13.42]; P = 0.23) (as shown in Figure 8) and MCHF
plus routine treatments versus routine treatments (MD: 5.30
[-2.96,13.56]; P = 0.21) (as shown in Figure9). Sub-
group analysis revealed significant improvements on Lysholm
scores in MCHF plus sodium hyaluronate injection group,
compared with sodium hyaluronate injection used alone
(MD: 9.53 [6.42,12.64]; P < 0.00001), but no significantly
differences were found in other comparisons.



12 Evidence-Based Complementary and Alternative Medicine

Experimental Control Mean difference Mean difference
Study or subgroup Weight
Mean SD Total Mean SD Total IV, random, 95% CI IV, random, 95% CI
2.1.1 Oral-NSAIDS
Xiao et al. 2009 436 065 77 373 0.65 77 20.8%  0.63 [0.42,0.84] -
Zuo et al. 2015 338 093 46 329 099 47 18.4%  0.09 [-0.30,0.48] T
Subtotal (95% CI) 123 124  39.2% 0.39 [-0.14,0.91] ’

Heterogeneity: 7° = 0.12; > = 5.76,df = 1 (P = 0.02); I* = 83%
Test for overall effect: Z = 1.44 (P = 0.15)

2.1.2 Oral-glucosamine

T.H.Lietal. 2012 426 572 58 1.06 494 33 3.0%  3.20 [0.96,5.44] i
Yang et al. 2006 41 066 60 378 0.69 60  20.4%  0.32[0.08, 0.56] -
Yi and Ji 2013 412 0.66 30 379 07 30 19.1% 0.33 [-0.01,0.67] =

Subtotal (95% CI) 148 123 42.5% 0.4 [-0.03,0.91] @

Heterogeneity: 7% = 0.10; y* = 6.30,df = 2 (P = 0.04); I* = 68%
Test for overall effect: Z = 1.85 (P = 0.06)

2.1.3 IA-sodium hyaluronate

Luo etal. 2012(1) 2.55 085 33 327 085 36 182% -0.72 [-1.12,-0.32] —
Subtotal (95% CI) 33 36 182% —0.72 [-1.12,-0.32] >
Heterogeneity: not applicable
Test for overall effect: Z = 3.51 (P = 0.0004)

Total (95% CI) 304 283 100.0% 0.24 [-0.18, 0.66] ?

Heterogeneity: 7 = 0.21; y* = 42.23,df = 5 (P < 0.00001); I* = 88% . . | . .
Test for overall effect: Z = 1.13 (P = 0.26) -4 -2 0 2 4
Test for subgroup differences: * = 17.55,df = 2 (P = 0.0002); I* = 88.6% Favours [control] Favours [experimental]

FIGURE 4: Forest plot of comparison: MCHF individually versus routine treatment for KOA, outcome: VAS-2 (pain on walking).

Experimental Control Std. mean difference Std. mean difference
Study or subgroup Weight
Mean SD  Total Mean SD Total IV, random, 95% CI IV, random, 95% CI

3.1.1 Oral-NSAIDS

J-H.Lietal. 2013(1) 21.5 647 50 1826 6.8 50 16.8%  0.48 [0.09,0.88] —

Luetal. 2012 39.1  21.52 120 23.6 22.18 120 18.2%  0.71 [0.45,0.97] -

Zuo et al. 2015 299.8 79.04 46 296 71.75 47 16.7%  0.05 [-0.36, 0.46] I
Subtotal (95% CI) 216 217 51.8%  0.44[0.05,0.82] >

Heterogeneity: 7> = 0.08; x> = 7.12,df = 2 (P = 0.03); I* = 72%
Test for overall effect: Z = 2.23 (P = 0.03)

3.1.2 Oral-glucosamine
Yan 2010 237 312.64 30 208 290.41 30 15.6%  0.09 [-0.41,0.60] -

Subtotal (95% CI) 30 30 15.6% 0.09 [-0.41,0.60] N

Heterogeneity: not applicable

Test for overall effect: Z = 0.37 (P = 0.71)

3.1.3 IA-ozone
J-H.Lietal. 2013(2) 21.5 647 50 23.62 599 50 16.9%  —-0.34 [-0.73,0.06] —
Subtotal (95% CI) 50 50 16.9% —0.34 [-0.73,0.06] <>

Heterogeneity: not applicable
Test for overall effect: Z = 1.67 (P = 0.09)

3.1.4 IA-sodium hyaluronate

Luo et al. 2012(1) 31.72 837 33 3792 798 36 15.8%  -0.75 [-1.24,-0.26] —_—
Subtotal (95% CI) 33 38 158%  -0.75 [-1.24,-0.26] o
Heterogeneity: not applicable
Test for overall effect: Z = 3.00 (P = 0.003)

Total (95% CI) 329 333 100.0% 0.06 [-0.39,0.51] ?

Heterogeneity: 7 = 0.27; y* = 38.72,df = 5 (P < 0.00001); I* = 87% . . . . .
Test for overall effect: Z = 0.26 (P = 0.80) -2 -1 0 1 2
Test for subgroup differences: y* = 16.26,df = 3 (P = 0.001); I* = 81.6% Favours [control] Favours [experimental]

FIGURE 5: Forest plot of comparison: MCHF individually versus routine treatment for KOA, outcome: WOMAC score.
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Experimental Control Std. mean difference Std. mean difference
Study or subgroup Weight
Mean SD Total Mean SD Total IV, random, 95% CI 1V, random, 95% CI
3.2.1 Oral-NSAIDS
Zhang et al. 2013 25.87 557 63 22.11 558 61 34.4% 0.67 [0.31, 1.03] :
Subtotal (95% CI) 63 61  344%  0.67 [0.31,1.03]
Heterogeneity: not applicable
Test for overall effect: Z = 3.63 (P = 0.0003)
3.2.2 IA-ozone
J.-H. Li et al. 2013(3) 36.87 536 50 23.62 599 50 32.8% 2.31 [1.80, 2.82] :
Subtotal (95% CI) 50 50 32.8% 2.31 [1.80,2.82]
Heterogeneity: not applicable
Test for overall effect: Z = 8.88 (P < 0.00001)
3.2.3 IA-sodium hyaluronate
Luo et al. 2012(2) 4745 828 34 3792 798 36  328%  1.16[0.65,167] :
Subtotal (95% CI) 34 36 32.8% 1.16 [0.65,1.67]
Heterogeneity: not applicable
Test for overall effect: Z = 4.47 (P < 0.00001)
Total (95% CI) 147 147  100.0% 1.37 [0.41, 2.33]
Heterogeneity: 7° = 0.66; x* = 26.51,df = 2 (P < 0.00001); I* = 92% 4 5 ) y

Test for overall effect: Z = 2.79 (P = 0.005)

Test for subgroup differences: y* = 26.51,df = 2 (P < 0.00001); I* = 92.5%

Favours [control] Favours [experimental]

FIGURE 6: Forest plot of comparison: MCHF plus routine treatments versus routine treatment for KOA, outcome: WOMAC score.

Stud b Experimental Control Weicht Mean difference Mean difference
udy or subgrou ei
Y grotp Mean SD  Total Mean SD  Total & IV, random, 95% CI 1V, random, 95% CI
4.2.1 Oral-NSAIDS
Cao et al. 2015(2) 11.34 3.04 30 9.65 3.23 30 30.3% 1.69 [0.10, 3.28] R —
Wang et al. 2011 10 469 49 71 457 49 271% 290 [1.07,4.73] S
Subtotal (95% CI) 79 79  57.4% 2.21[1.01,3.41] -
Heterogeneity: 2 = 0.00; y* = 0.96,df = 1 (P = 0.33); I* = 0%
Test for overall effect: Z = 3.61 (P = 0.0003)
4.2.2 Oral-glucosamine
Niu et al. 2013 1.78 1.35 27 1.34 1.28 33 42.6% 044 [-0.23,1.11] 1
Subtotal (95% CI) 27 33 42.6% 0.44 [-0.23,1.11] <
Heterogeneity: not applicable
Test for overall effect: Z = 1.29 (P = 0.20)
Total (95% CI) 106 112 100.0% 1.49 [0.01,2.96] -
Heterogeneity: 72 = 1.21; y* = 7.31,df = 2 (P = 0.03); I* = 73% : . . )
Test for overall effect: Z = 1.97 (P = 0.05) -4 -2 0 2 4

Test for subgroup differences: y* = 6.36,df = 1 (P = 0.01); I* = 84.3%

Favours [control] Favours [experimental]

FIGURE 7: Forest plot of comparison: MCHF plus routine treatments versus routine treatment for KOA, outcome: Lequesne index.

3.4.4. HSS. One trial [50] involving 100 participants com-
pared 6 weeks of intervention with MCHF (Bi qi capsule)
against glucosamine (250 mg, tid). As reported, participants
in both groups showed significant improvements in HSS
score. However, between-group differences were not statisti-
cally significant suggesting that Bi qi capsule has comparable
efficacy to glucosamine in the improvement of physical
function of knee joints.

3.5. Effect on Quality of Life. Two trials [29, 34] involving 153
participants measured quality of life by SF-36. They assessed

the general health concepts by the following eight subscales:
physical functioning, role limitations due to physical health
problems, bodily pain, general health perceptions, vitality,
social functioning, role limitations due to emotional prob-
lems, and mental health. Data from one trial [29] showed no
statistically significant differences in each subscale between
MCHEF group and routine treatment group (P > 0.05).
However, the result for the comparison of MCHF plus routine
treatments versus routine treatments revealed that the SF-
36 scores were significantly increased in experimental group
(P < 0.05).
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Experimental Control . Mean difference Mean difference
Study or subgroup Weight
Mean SD Total Mean SD Total 1V, random, 95% CI 1V, random, 95% CI
5.1.1 Oral-NSAIDS
Chen et al. 2007 4728 1247 37 4695 1245 34  24.1% 0.33[-547,6.13]
Qi and Xu 2009 4999 8.36 60 3473 129 60 25.8% 15.26[11.37,19.15] -
Subtotal (95% CI) 97 94 49.9% 7.96 [-6.67,22.58]
Heterogeneity: 7% = 105.10; y* = 17.55,df = 1 (P < 0.0001); I* = 94%
Test for overall effect: Z = 1.07 (P = 0.29)
5.1.2 Oral-glucosamine
T. H. Li et al. 2012 957 1393 58 442 1494 33  237% 5.15[-1.08,11.38] =
Subtotal (95% CI) 58 33 23.7% 5,15 [-1.08,11.38] g
Heterogeneity: not applicable
Test for overall effect: Z = 1.62 (P = 0.11)
5.1.3 IA-ozone
Chenetal. 2013(1) 53 778 48 58 74 48  264% —0.50 [-3.54,2.54]
Subtotal (95% CI) 48 48 26.4% —0.50 [-3.54,2.54] I
Heterogeneity: not applicable
Test for overall effect: Z = 0.32 (P = 0.75)
Total (95% CI) 203 175 100.0% 5.10 [-3.21,13.42] <‘
Heterogeneity: 72 = 65.90; y* = 41.77,df = 3 (P < 0.00001); I* = 93% i T T )
Test for overall effect: Z = 1.20 (P = 0.23) -50 -25 0 25 50

Test for subgroup differences: Xz =3.49,df =2 (P = 0.17); I’ = 42.8%

Favours [control] Favours [experimental]

FIGURE 8: Forest plot of comparison: MCHF individually versus routine treatment for KOA, outcome: Lysholm score.

Experimental Control . Mean difference Mean difference
Study or subgroup Weight
Mean SD Total Mean SD Total 1V, random, 95% CI 1V, random, 95% CI

5.2.1 IA-ozone

Chen et al. 2013(2) 6.9 745 48 58 74 48  50.2% 1.10 [-1.87,4.07]
Subtotal (95% CI) 48 48 50.2% 1.10 [-1.87,4.07]
Heterogeneity: not applicable
Test for overall effect: Z = 0.73 (P = 0.47)
5.2.2 [A-sodium hyaluronate

H.B.Liuand]J. Liu2007 4539 9.29 66 3586 882 64 49.8% 9.53 [6.42, 12.64] LJ
Subtotal (95% CI) 66 64 49.8%  9.53[6.42,12.64] ’

Heterogeneity: not applicable
Test for overall effect: Z = 6.00 (P < 0.00001)

Total (95% CI) 114 112 100.0%
Heterogeneity: 7° = 33.12; x* = 14.74,df = 1 (P = 0.0001); I* = 93%

Test for overall effect: Z = 1.26 (P = 0.21)

Test for subgroup differences: y* = 14.74,df = 1 (P = 0.0001); I* = 93.2%

5.30 [-2.96,13.56]

-

[ ! I ! 1
=50 =25 0 25 50

Favours [control]

Favours [experimental]

FIGURE 9: Forest plot of comparison: MCHF plus routine treatments versus routine treatment for KOA, outcome: Lysholm score.

3.6. Adverse Events. Twenty-one trials (involving 2836
patients) mentioned the occurrence or absence of adverse
events and the other four trials [36, 43, 50, 53] provided
no data about adverse events. Six trials [34, 37, 42, 45,
51, 52] reported that there were no adverse events in both
experimental group and control group. The reported adverse
events included gastrointestinal symptoms, abnormal liver
function, dry mouth, local swelling, dizziness, and eruption.
The majority of adverse events were not severe and they

spontaneously recovered after drug discontinuance or symp-
tomatic treatment. No serious adverse event was reported.
Meta-analysis was conducted to compare the adverse
events in experimental group and control group. Fixed-effects
models were used for meta-analysis (MCHF versus routine
treatments: XZ = 18.29, P = 0.08; I* = 40%; MCHF plus rou-
tine treatment versus routine treatment: X2 =2.02, P =0.92;
I’ = 0%). No significant differences were found in adverse
events between MCHF plus routine treatments group and
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Experimental Control Risk ratio Risk ratio
Study or subgroup Weight
Events Total Events Total M-H, fixed, 95% CI M-H, fixed, 95% CI
6.1.1 MCHF versus
routine treatment
Cao et al. 2015(1) 0 30 1 30 1.7% 0.33 [0.01, 7.87]
Chen et al. 2007 0 37 0 34 Not estimable
Chen et al. 2013(1) 0 48 7 48 8.4% 0.07 [0.00, 1.14]
Kang et al. 2011(1) 2 72 6 42 8.5% 0.19 [0.04,0.92] - -
T.H. Lietal. 2012 0 58 0 31 Not estimable
Liao 2013 5 230 2 230 2.2% 2.50 [0.49,12.75] e
Luetal. 2012 0 120 5 120 6.2% 0.09 [0.01, 1.63]
Luo et al. 2012(1) 1 33 0 36 0.5% 3.26 [0.14,77.46]
Qi and Xu 2009 2 60 12 60 13.5% 0.17 [0.04,0.71] e —
Xiao et al. 2009 5 77 3 77 3.4% 1.67 [0.41,6.73] B —
Xu et al. 2004 0 30 8 30 9.5% 0.06 [0.00, 0.98]
Yan 2010 0 30 1 30 1.7% 0.33 [0.01, 7.87]
Yi and Ji 2013 1 30 1 30 1.1% 1.00 [0.07, 15.26]
Zuo et al. 2015 10 46 18 47 20.0% 0.57 [0.29,1.10] =
Subtotal (95% CI) 901 845 76.7% 0.42 [0.28,0.63] ‘
Total events 26 64
Heterogeneity: y* = 18.29,df = 11 (P = 0.08); I” = 40%
Test for overall effect: Z = 4.17 (P < 0.0001)
6.1.2 MCHF + routine treatment
versus routine treatment
Cao etal. 2015(2) 1 30 1 30 1.1% 1.00 [0.07, 15.26]
Chen et al. 2013(2) 7 48 7 48 7.9% 1.00 [0.38,2.63] - T
Huang and Quan 2015 1 34 2 34 2.2% 0.50 [0.05, 5.26] - 1
Jiang et al. 2012 5 55 3 55 3.4% 1.67 [0.42, 6.64] I
Kang et al. 2011(2) 4 46 6 42 7.0% 0.61 [0.18, 2.01] I
P.E Lietal. 2013b 0 93 0 93 Not estimable
H. B. Liu and J. Liu 2007 0 66 0 64 Not estimable
Luo et al. 2012(2) 1 34 0 36 0.5% 3.17 [0.13,75.28]
Niu et al. 2013 0 27 0 33 Not estimable
Wang et al. 2011 0 49 0 49 Not estimable
Zhang et al. 2013 1 63 1 61 1.1% 0.97 [0.06, 15.14]
Subtotal (95% CI) 545 545 23.3% 0.98 [0.55,1.75] ‘
Total events 20 20
Heterogeneity: y* = 2.02,df = 6 (P = 0.92); I* = 0%
Test for overall effect: Z = 0.07 (P = 0.94)
Total (95% CI) 1446 1390  100.0%  0.55 [0.40, 0.76] L
Total events 46 84
Heterogeneity: x* = 23.21,df = 18 (P = 0.18); I* = 22% 0.002 o1 . 10 00

Test for overall effect: Z = 3.58 (P = 0.0003)
Test for subgroup differences: XZ =5.49,df =1 (P = 0.02); I’ =81.8%

Favours [control]

Favours [experimental]

FIGURE 10: Forest plot of comparison: MCHF alone or MCHF plus routine treatments versus routine treatment for KOA, outcome: adverse

events.

routine treatments group (RR = 0.98 [0.55,1.75]; P = 0.94).
However the result for the comparison of MCHF alone versus
routine treatments revealed that adverse events occurred
more frequently in control group (RR = 0.42 [0.28,0.63];
P < 0.0001) (as shown in Figure 10).

3.7 Publication Bias. A funnel plot revealed an asymmetrical
distribution of studies comparing MCHF (used alone or
combined with routine treatments) to routine treatments for
global pain of KOA (Figure 11). These nineteen trials were
all published in Chinese and most of them reported positive
results, which indicated that there is publication bias.

4. Discussions

4.1. Summary of Evidence. Manufactured Chinese herbal
formulae (MCHF), also known as Chinese patent medicine,
are typical combination of several Chinese herbals which
could enhance the therapeutic effect and reduce the side
effect of a single component. The quality control and approval
for marketing of MCHF are conducted by CFDA. It is
commercially available and widely used in mainland China
due to the convenience of application [64-66]. In recent
years, more and more researchers at home and abroad have
paid great attention to MCHF for their remarkable effect and
enormous market share [67-69]. It is reported that some
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FIGURE 11: Funnel plot of comparison: MCHF alone or MCHF plus
routine treatments versus routine treatment for KOA, outcome:
VAS-1 (global pain).

MCHEF (Yaotongning capsule and Tougu Xiaotong capsule)
promoted the proliferation and glycosaminoglycan synthesis
in IL-1f8 induced chondrocytes and may have the potential
activity on treating chondrocytes degeneration caused by
osteoarthritis [70, 71]. A large number of clinical trials
reported that MCHF could alleviate the symptoms of KOA
[72]. It is important to perform objective reviews to assess the
clinical evidence of MCHF for KOA.

Several reviews provided evidence for the effectiveness of
oral and topical use of herbal medicines for osteoarthritis.
For example, one study investigated the effect of traditional
Chinese herbal patches in the treatment of osteoarthritis [24].
There were 86 kinds of TCHPs identified in the review and the
result showed certain evidence of TCHPs in improving the
global effectiveness rate for OA. One study [23] assessed the
effect of oral medicinal plant products used in various coun-
tries for osteoarthritis. There were 31 single medicinal plant
products and several polyherbal preparations identified in 49
studies. However, meta-analyses were only possible for two
kinds of herbal products due to the different study protocols
and interventions. All other herbal medicines in this review
were investigated in single trials, limiting conclusions. To
date, the role of MCHF for KOA is still unknown. Therefore,
the current review aims to investigate both of the therapeutic
benefits and the safety concerns of MCHE

The current systematic review included 26 randomized
controlled trials involving 3472 participants with KOA.
All trials used MCHF alone or combined with routine
treatments in the experimental group. The interventions
for control group were routine treatments, such as oral
drugs (NSAIDs and glucosamine), intra-articular injection
(sodium hyaluronate and ozone), and nonpharmacotherapy
(infrared therapy). A total of 17 kinds of MCHF were identi-
fied and six of them were recorded in China Pharmacopoeia
(2015 Edition) with the indication of chronic joint pain rather
than the standard name of KOA. It is reported in previous
studies that the clinical efficacy of MCHF (Kang gu zeng
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sheng tablets) in KOA might be related to regulation of basic
Fibroblast Growth Factor protein and mRNA expression
in chondrocytes [73]. One study [74] claimed that MCHF
(Bi qi capsule) could protect articular cartilage of patients
with KOA by reducing the activity of MMP-3 in serum
and synovial fluid, improving the activity of TIMP-1 and
inhibiting the degradation of cartilage matrix.

Meta-analyses revealed that MCHF significantly relieved
global pain of knee joint when compared with routine
treatments (medication alone: MD: 0.73 [0.20,1.26]; P =
0.007; combination treatment: MD: 1.16 [0.82, 1.49]; P <
0.00001) but showed similar efficacy to control group in
alleviating walk-related pain (MD: 0.24 [-0.18,0.66]; P =
0.26). There were no beneficial effects in improving the
physical function of knee joints when using MCHF alone.
However, the combination of MCHF and routine treatments
showed remarkable curative effects in improving knee joint
functions (WOMAC: SMD: 1.37 [0.41,2.33]; P = 0.005;
Lequesne: MD: 1.49 [0.01,2.96]; P = 0.05). There was no
serious adverse event reported in the included trials. Accord-
ing to the existing data, adverse events occurred more
frequently in routine treatment group (RR = 0.55 [0.40, 0.76];
P =0.0003). Since four of twenty-six trials provided no data
about adverse events, we still cannot draw definitive conclu-
sions about the safety of MCHE.

4.2. Limitations. This study is the first systematic review of
MCHF in treating KOA. We performed the review referring
to the PRISMA through all stages to ensure the research
quality. The results of meta-analysis showed that MCHF
seemed to be an effective and safe intervention for global
pain relief and function improvement of knee joint. However,
there were several limitations existing in this review. Though
we performed a thorough search strategy in seven electronic
databases, we still cannot be absolutely certain that all
relevant trials were found. All of the included trials were
conducted in China and published in Chinese. Only KOA
was referred to in our studies, so conclusions regarding
osteoarthritis of other joints could not be drawn from
our systematic review. Even though all the included trials
mentioned randomization, half of them did not describe the
specific methods of random sequence generation. Allocation
concealment and blinding were only mentioned in one trial.
The treatment duration in this review was short, varying
from 15 days to 3 months. The majority of included trials did
not report information on drop-out and follow-ups. Selective
reporting was unclear in all trials due to the unavailability of
the research proposal. None of the included trials reported
a pretrial estimation of sample size. The biases of selection,
detection, implementation, and publication should be taken
into consideration when interpreting the conclusion in this
review.

5. Conclusion

The current review indicates that MCHF have considerable
therapeutic effect in the treatment of KOA with no serious
side effects. Meta-analyses showed that MCHF seemed to
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be an effective method for global pain relief, either alone or
in combination. In addition, MCHF combined with routine
treatments appeared to be more effective in improving the
physical function of knee joints compared with routine
treatments. There was a slightly raised risk of adverse events
in control group compared with MCHF group. However,
we still cannot draw definitive conclusions due to the poor
methodological quality of included studies. More high-
quality RCTs would help clarify the definite efficacy and safety
of MCHEF in the treatment of KOA.
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