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Background. Zhengqing Fengtongning release tablet (ZQFTN) is a proprietary Chinese medicine preparation of sinomenine, the
main active component of the traditional Chinese medicine (TCM) Sinomenium acutum. It is used in China as a complementary
and alternative medicine (CAM) for knee osteoarthritis (KOA). The objective of this study was to evaluate the clinical efficacy and
safety of ZQFTN in KOA treatment. Method. Randomized controlled trials of ZQFTN in KOA treatment were searched in
PubMed, Cochrane Library, China National Knowledge Infrastructure, Chinese Scientific Journals Database, and Wanfang
database. Two reviewers independently conducted the screening, extracted the data, and assessed the methodological quality.
Statistical analysis was performed using RevMan 5.3 software. Results. Eighteen studies were assessed that included 1512
participants (757 in the treatment group and 755 in the control group). The results showed that compared with the control group,
the Visual Analogue Scale (standardized mean difference (SMD) = —0.87, 95% confidence interval (CI): [-1.08, —0.66], P <0.001),
Western Ontario and Mc Master University (WOMAC) Osteoarthritis Index pain score (SMD =-0.67, 95% CI: [-0.88, —0.46],
P <0.001), WOMAC stiffness score (SMD =—-0.53, 95% CI: [-0.86, —0.20], P = 0.001), WOMAC function score (SMD = -0.76,
95% CI: [-0.97, —0.55], P < 0.001), serum interleukin-1f level (SMD =-4.36, 95% CI: [-6.41, —2.31], P < 0.001), and serum tumor
necrosis factor-a level (SMD =-8.45, 95% CI: [-11.20, —5.69], P < 0.001) of the ZQFTN treatment group were lower, and the total
effective rate was higher relative risk (RR=1.15,95% CI [1.07, 1.23], P < 0.001). There was no significant difference in the incidence
of adverse reactions between the two groups (RR = 0.96, 95% CI: [0.69, 1.35], P = 0.82). Conclusion. ZQFTN can effectively relieve
knee pain, morning stiffness, and daily activity function disorders, reduce the expression of inflammatory factors in serum, and
improve the total clinical response rate without increasing the incidence of adverse reactions. Therefore, ZQFTN has considerable
potential asa CAM for KOA. However, due to the limitation of the quality of the included studies, the strength of this conclusion is
affected. In the next step, multicenter, large sample, high-quality randomized controlled studies are needed to further confirm the
present conclusion.

1. Introduction

Knee osteoarthritis (KOA) is a degenerative disease that
occurs in the knee joint, with chronic joint pain, swelling,
stiffness, and dysfunction as the main manifestations. With
the increase in life expectancy and aging of the global

population, its incidence is increasing and the burden on
countries around the world is consequently becoming
greater [1]. At present, the drugs used to treat KOA mainly
include analgesics, intraarticular corticosteroids, nonste-
roidal anti-inflammatory drugs (NSAIDs), and symptomatic
slow acting drugs for osteoarthritis (SYSADOA) [2-4].
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Although these drugs have certain effects on the pain and
disease relief of osteoarthritis (OA) patients, they also in-
crease the incidence of gastrointestinal ulcers and cardio-
vascular events, affecting their use by some patients [5].
Therefore, the need for a safe and effective option for OA
treatment has transferred the focus of research from con-
ventional drugs to complementary and alternative medicines
(CAMs). Over time, ever increasing evidence has shown that
traditional Chinese medicine (TCM) therapies, including
acupuncture, galbanum oil, sesame oil, and Qigong, have
favorable therapeutic potential as CAMs in OA treatment
[6-9].

TCM has a long history, has the advantages of an ac-
curate curative effect, safety and stability, and is a major
research topic in the treatment of many difficult diseases
[10]. Sinomenine (chemical structure: C19H23NO4, Mw
329.18) is a monomer alkaloid extracted from the TCM
Sinomenium acutum, which has anti-inflammatory, anal-
gesic, and immunomodulatory effects [11-14]. It can be used
in the treatment of musculoskeletal diseases, neuropathy,
cancer, and other diseases [15-19]. At present, Zhengqing
Fengtongning release tablets (ZQFTN), sinomenine tablets,
and sinomenine hydrochloride injection are used clinically
in China [20]. To date, many clinical studies have been
reported on the treatment of KOA with ZQFTN [21-38], but
there remains a lack of relevant evidence-based medical
studies on its efficacy and safety. Because there is no sys-
tematic review of oral ZQFTN for KOA treatment, whether
ZQFTN can be used as a CAM for clinical KOA treatment
remains inconclusive, which complicates the clinician’s
decision. Therefore, we conducted a meta-analysis on the
efficacy and safety of ZQFTN in KOA treatment using
evidence-based medicine for guidance.

2. Materials and Methods

The systematic review protocol was developed with guidance
from the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) statement and is registered in
PROSPERO (CRD42021284282).

2.1. Search Strategy. Randomized controlled trials (RCTs) of
ZQFTN in the treatment of KOA were searched in PubMed,
Cochrane Library, China National Knowledge Infrastruc-
ture, Chinese Scientific Journals Database, and Wanfang
database. The retrieval time is from a database construction
to August 31, 2021. The retrieval strategy adopted the
combination of subject words and free words. The key words
were as follows: “Osteoarthritis” “knee osteoarthritis”
“KOA” “Zhengqing Fengtongning release tablets”
“Zhengging Fengtongning” “Sinomenine,” and “Sinome-
nium”. The search strategy was as follows, taking PubMed as
an example:

(1) “Osteoarthritis” [Title/Abstract] OR “knee osteoar-
thritis” [Title/Abstract] OR “KOA” [Title/Abstract]
(2) “Zhengqing Fengtongning release tablets” [Title/
Abstract] OR “Zhengqing Fengtongning” [Title/
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Abstract] OR “Sinomenine” [Title/Abstract] OR
“Sinomenium” [Title/Abstract]

(3) “Randomized controlled trial” [Title/Abstract] OR
“random trials” [Title/Abstract] OR “Controlled
clinical trial” [Title/ Abstract]

(4) (1) and (2) and/or (3)

2.2. Inclusion and Exclusion Criteria

2.2.1. Inclusion Criteria. The inclusion criteria were as
follows: (1) Study type: RCTs, no language limitation. (2)
Participants: patients should be clearly diagnosed with KOA.
No restrictions on country, race, age, or gender. (3) Ex-
perimental group: in the treatment group, ZQFTN was taken
orally alone or combined with other therapies. (4) Control
group: any type of control group, including NSAIDs and
SYSADOA among others. (5) Outcomes: total effective rate,
Visual Analog Scale (VAS), Western Ontario and Mc Master
University (WOMAC) Osteoarthritis Index, serum inter-
leukin-13 (IL-1) level, serum tumor necrosis factor-a
(TNF-«) level, and adverse events.

2.2.2. Exclusion Criteria. The exclusion criteria were as
follows:

(1) Repeated publications
(2) Full-text literature is not available

(3) Studies with incomplete data and information

2.3. Literature Screening and Data Extraction. Two reviewers
(Zeling Huang and Xiao Mao) searched the literature and
screened it independently according to the inclusion and
exclusion criteria. We used standard data extraction
methods to extract data. The basic information, sample
characteristics, intervention measures, outcome, and other
data, which were included in the article, were extracted by
two reviewers (Zeling Huang and Xiao Mao). In the case of
any inconsistency occurring in the result, this was further
discussed by the two researchers or scrutinized by the third
reviewer (Zhengiang Hong).

2.4. Quality Assessment of the Included Studies. A bias risk
assessment was conducted by two reviewers (Zeling Huang
and Xiao Mao) based on the bias risk assessment tool
recommended in the Cochrane manual [39, 40]. The details
that were assessed were as follows: (1) random sequence
generation; (2) allocation concealment; (3) blinding of
participants and personnel; (4) blinding of outcome as-
sessment; (5) incomplete outcome data; (6) selective
reporting; and (7) others. Make high risk, low risk, or un-
clear judgments for each item. Any disagreements were
resolved by the third reviewer (Zhenqiang Hong).

2.5. Statistical Analysis. Review Manager (RevMan)
(Computer program), version 5.3 (the Nordic Cochrane
Centre, the Cochrane Collaboration, Copenhagen,
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Denmark, 2014), was used to analyze the collected clinical
research data. The enumeration data were evaluated using
the relative risk (RR) and 95% confidence interval (CI), and
the measurement data were combined using the stan-
dardized mean difference (SMD) and 95% CI. Analysis was
performed using a fixed or random effects model according
to the heterogeneity. The percentage of heterogeneity in the
study was determined by the I statistic; if the I* < 50%, the
heterogeneity among the included studies was considered
to be small and the fixed effect model was adopted. If
I > 50%, the heterogeneity among the included studies was
considered significant, and the random effect model was
adopted [41]. Subgroup analysis was conducted according
to different treatments in the treatment group, and sen-
sitivity analysis was also used to analyze the sources of
heterogeneity. A value P <0.10 was considered to suggest
statistical heterogeneity and prompted random effects
modeling.

3. Results

3.1. Literature Search Results. We initially retrieved 341
articles (Figure 1). We subsequently removed 178 duplicate
articles manually, leaving 163 articles. Of these 163 articles,
118 were excluded after reading the title and abstract. Of the
remaining articles, two lacked full text, and 25 were excluded
because they failed to meet the inclusion criteria for com-
plete reading. The present study eventually included 18
articles [21-38].

3.2. Characteristics of the Included Studies. The study of all
included papers was a single-center, randomized controlled
trial undertaken in China. In total, there were 757 cases in
the experimental group and 755 cases in the control group.
Except for three studies [28, 31, 33] that did not indicate
drug sources, ZQFTN in the other fifteen studies was all
produced by Hunan Zhengqing Pharmaceutical Group Co.,
Ltd. (Huaihua, Hunan, China). The included studies on the
ZQFTN dosage are not uniform. Six studies
[25, 26, 28, 34, 37, 38] defined ZQFTN alone as the ex-
perimental group, with a total of 209 patients, while the
control group used SYSADOA, with a total of 209 patients.
In seven studies [22, 23, 27, 31-33, 35], ZQFTN combined
with SYSADOA was defined as the experimental group, with
318 patients in total, and SYSADOA was used by the control
group, with 315 patients in total. In three studies [21, 24, 29],
ZQFTN combined with NSAIDs was defined as the ex-
perimental group, with a total of 145 patients, and NSAIDs
were used by the control group, with a total of 146 patients.
In two studies [30, 36], 85 patients were treated with ZQFTN
combined with sodium hyaluronate injection as the ex-
perimental group, and 85 patients were treated with sodium
hyaluronate injection in the control group. The character-
istics of the included studies are presented in Table 1.

3.3. Methodological Quality of Included Studies. Most of the
included studies were of low quality because of unclear
randomization, inefficient allocation concealment,

inadequate blinding, or described withdrawals and
dropouts. Nine studies [24, 25, 30-33, 35-37] were
grouped by the random number table method (low risk),
and nine studies [21-23, 26-29, 34, 38] did not indicate a
specific randomization method (unclear). Eighteen
studies [21-38] did not implement allocation hiding (high
risk) or blinding (high risk), while sixteen studies
[23,24,26-38] had complete data (low risk). Because none
of the eighteen studies had clinical trial registration in
advance, the results of selective reporting were unclear,
and none of the eighteen studies found other sources of
bias (low risk). The risk of bias assessment is summarized
in Figure 2.

3.4. Treatment Effects

3.4.1. Total Effective Rate. The total effective rate is an
important indicator for assessing the effect of treatment,
which is mainly based on the changes in the patient’s clinical
symptoms before and after treatment. A total of seventeen of
the included studies reported the total effective rate, but their
criteria for judging the treatment effect included the
WOMAC score, Lequesne index, and hospital for special
surgery knee score. To enhance the strength of the results, we
only performed meta-analysis on the six studies that used
WOMAC scores to determine the total effective rate, in-
volving a total of 534 patients, with 267 in the experimental
group and 267 in the control group. The results of het-
erogeneity analysis showed good homogeneity among the
included studies (P = 0.46, I*=0%), and the fixed effect
model was used for analysis. The results showed that the total
effective rate of the experimental group was higher than that
of the control group (RR=1.15 95% CI: [1.07, 1.23],
P <0.001). The analysis was divided into three subgroups
according to different treatment methods of the experi-
mental group. The results of the subgroup analysis showed
that the total effective rate of ZQFTN alone was equivalent to
that of SYSADOA alone (MD =1.13, 95% CI: [0.99, 1.28],
P = 0.06). The total effective rate of ZQFTN combined with
SYSADOA was higher than that of SYSADOA alone
(RR=1.18,95% CI: [1.07, 1.30], P < 0.001). The total effective
rate of ZQFTN combined with NSAIDs was equivalent to
that of NSAIDs alone (RR=1.06, 95% CI: [0.85, 1.33],
P =0.03) (Figure 3).

3.4.2. VAS. Four studies [30, 31, 35, 38] reported a pain VAS
after treatment, involving a total of 294 patients, 147 in the
experimental group, and 147 in the control group. Het-
erogeneity analysis results showed good homogeneity
among the included studies (P = 0.17, I>=40%), and the
fixed effect model was used for analysis. Results showed that
the VAS of the experimental group was lower than that of
the control group after treatment (SMD =-0.87, 95% CI:
[-1.08, —0.66], P <0.001). The results of subgroup analysis
showed that the VAS of ZQFTN alone was lower than that of
SYSADOA after treatment (SMD =-0.83, 95% CI: [-1.28,
—0.38], P<0.001). The VAS of the ZQFTN combined with
the SYSADOA group was lower than that of SYSADOA
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FIGURE 1: Process of searching and screening studies.

TaBLE 1: Characteristics of the included studies.

Sample  Sex (male/

Author, size female) Age (years) Treatment Treatment Outcomes
year cycle
EG CG EG CG EG CG EG CG
Lin 7X ZQFTN Diclofenac sodium
2008 [2’1] 53 54 15/38 16/38 63.5+8.7 65.7+9.2 120 mg sustained-release 6 months TER, AE
bid + CG tablets
ZQFTN .
ggfg [%2] 33 30 18/15 16/14 58583 59.8+8.1 60 mg Glucoizms‘liee:ulfate 6 weeks TER
bid + CG P
. ZQFTN Glucosamine
Liu YL, . TER,
2011 [23] 40 40 19/21 22/18 63+8 62+38 .60 mg hydrochloride 3 months WOMAG, AE
tid+CG capsules
Zhao HY, ZQFIN .
40 40 - - 59.975+11.077 61.200 + 10.649 120 mg Celecoxib 8 weeks TER, AE
2011 [24] :
bid + CG
Xu YX, ZQFTN . .
2013 [25] 35 35 18/17 17/18 52 53 60 mg bid Diacerein capsules 8 weeks TER, AE
Glucosamine TER,
f(l)lll; 1;;(6’] 43 43 12//31 13/30 65.17+8.73 64.93+9.12 6§%FTé\de hydrochloride 12 weeks WOMAGC, IL-
8 capsules 18, TNF-a, AE
ZQFTN .
Zheng CE, 40 40 11129 931 60.8+6.6 61.2+58 gomg ~ Clucosaminesulfate 4o TpR AR
2014 [27] capsules

bid + CG
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TaBLE 1: Continued.
Sample  Sex (male/
Author, size female) Age (years) Treatment Treatment Outcomes
year cycle
EG CG EG CG EG CG EG CG
. Glucosamine TER,
;6?6(2[32{23] 40 40 18/22 15/25 68.15+7.8 65.28 +1.20 6§%FTI:I>\iId hydrochloride 10weeks  WOMAGC, IL-
& capsules 13, TNF-a, AE
ZQFTN
Wu B, 52 52 36/16 34/18 62.19+7.20 62.24+7.15 20 mg Meloxicam 4 weeks TER, IL-15,
2017 [29] . TNF-a, AE
tid+ CG
ZQFTN .
Wang CC. 45 45 16129 18/27 4959+570 51634512 120mg cdiumbyaluronate oo VAS TNF-a,
2017 [30] . injection AE
bid + CG
ZQFTN
Luo HC, . . TER, VAS,
2018 [31] 60 60 21/39 25/35 61.28+10.12 59.97+11.03 §0 mg Diacerein capsules 8 weeks WOMAC, AE
bid + CG
ZQFTN Glucosamine
Lwo HG, =g 4o 1336 14/35 574941052 5992+1089  60mg hydrochloride 12weeks LR IL-16,
2019 [32] . TNF-a, AE
bid + CG capsules
Mi ZY ZQFTN
: 50 50 22/28 19/31 62.7+5.3 60.9+5.0 60 mg Diacerein capsules 2 months TER
2019 [33] .
bid + CG
Wang GL, ZQFTN . .
2019 [34] 30 30 16/14 17/13 32.2+84 40.5+8.2 60 mg bid Diacerein capsules 8 weeks TER
Zhang Q ZQFTN
B> 46 46 18/28 16/30 58.91+5.63 58.72£5.81 120 mg Diacerein capsules 8 weeks  TER, VAS, AE
2019 [35] .
bid + CG
ZQFTN .
Zhang Yo 0 40 2218 2119 526+25 52.7+2.4 0mg ~ Sodiumhyaluronate g o\ TER, AE
2019 [36] . injection
bid + CG
Glucosamine
YangJ, o0 30 14//6 1317 6245+425 62504400 ZFIN hydrochloride 10 weeks TER, AE
2021 [37] 60 mg tid
capsules
Yu Z, 2021 41 41 23/18 24/17 60.78 +8.51 61.42 +8.23 ZQFTN. Diacerein capsules 3 months TER, VAS, AE
[38] 120 mg bid

EG: experimental group; CG: control group; -: not mentioned; ZQFTN: Zhengqing Fengtongning release tablets; TER: total effective rate; VAS: Visual Analog
Scale; WOMAC: Western Ontario and Mc Master University Osteoarthritis Index; IL-1f3: serum IL-1f level; TNF-a: serum TNF-« level; AE: adverse events.

alone after treatment (SMD = -0.72, 95% CI: [-1.00, —0.45],
P<0.001). The VAS of ZQFTN combined with sodium
hyaluronate injection was lower than that of sodium hya-
luronate injection alone after treatment (SMD =-1.30, 95%
CI: [-1.76, —0.85], P <0.001) (Figure 4).

3.4.3. WOMAC Pain Score. Four studies [23, 26, 28, 31]
reported the WOMAC pain score after treatment, involving
366 patients (183 in the experimental group and 183 in the
control group). Heterogeneity analysis showed good ho-
mogeneity among the included studies (P = 0.90, I* =0%),
and the fixed effect model was used for the analysis. The
results showed that after treatment, the WOMAC pain score
in the experimental group was lower than that in the control
group (SMD =—0.67, 95% CI: [~0.88, —0.46], P < 0.001). The
results of subgroup analysis showed that the WOMAC pain
score of ZQFTN alone was lower than that of SYSADOA
after treatment (SMD=-0.60, 95% CI: [-0.91, —0.28],
P <0.001). The WOMAC pain score of ZQFTN combined
with SYSADOA was lower than that of SYSADOA alone
after treatment (SMD=-0.73, 95% CI: [-1.02, -0.45],
P <0.001) (Figure 5).

3.4.4. WOMAC Stiffness Score. Four studies [23, 26, 28, 31]
reported the WOMAC stiffness score after treatment, in-
volving 366 patients (183 in the experimental group and 183
in the control group). The results of the heterogeneity
analysis showed that there was significant heterogeneity
among the included studies (P = 0.06, I?=59%), and the
random effect model was used to analyze the results. After
treatment, the WOMAC stiffness score in the experimental
group was lower than that in the control group
(SMD =-0.53, 95% CI: [-0.86, —0.20], P = 0.001). Subgroup
analysis showed that there was no significant difference in
the WOMAC stiffness score between the ZQFTN and
SYSADOA groups after treatment (SMD =-0.24, 95% CI:
[-0.55, =0.06], P = 0.12). The WOMAC stiffness score of
ZQFTN combined with SYSADOA was lower than that of
SYSADOA alone after treatment (SMD =-0.82, 95% CI:
[-1.10, —0.53], P <0.001) (Figure 6).

3.4.5. WOMAC Function Score. Four studies [23, 26, 28, 31]
reported the WOMAC function score after treatment, in-
volving 366 patients (183 in the experimental group and 183
in the control group). Heterogeneity analysis showed good
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FIGURE 2: Risk of bias summary and risk of bias graph.

homogeneity among the included studies (P =0.15,
P=43%), and the fixed effect model was used for the
analysis. The results showed that after treatment, the
WOMAC function score in the experimental group was
lower than that in the control group (SMD =-0.76, 95% CI:
[-0.97, —-0.55], P<0.001). The results of the subgroup
analysis showed that the WOMAC function score of ZQFTN
alone was lower than that of SYSADOA after treatment
(SMD=-0.78, 95% CI. [-1.09, —0.46], P<0.001). The
WOMAC function score of ZQFTN combined with
SYSADOA was lower than that of SYSADOA alone after
treatment (SMD =-0.75, 95% CI: [-1.04, —0.46], P < 0.001)
(Figure 7).

3.5.Serum IL-1f3 Level. Four studies [15, 16, 24, 28] reported
the serum IL-1f level after treatment, involving 368 patients
(184 in the experimental group and 184 in the control
group). The results of the heterogeneity analysis showed that
there was significant heterogeneity among the included
studies (P <0.001, I*=97%), and the random effect model
was used to analyze the results. The results showed that the
serum IL-1p level of the experimental group was lower than
that of the control group after treatment (SMD = —4.36, 95%
CL [-6.41, —2.31], P<0.001). The results of subgroup
analysis showed that the serum IL-1p level of ZQFTN alone
was lower than that of SYSADOA after treatment
(SMD = -5.43,95% CI: [-6.11, —4.76], P < 0.001). The serum
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Experimental Control Risk Ratio Risk Ratio
Study or Subgroup Events  Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
3.1.1 ZQFTN only
Zhu FX 2013 30 35 24 35 11.4% 1.25[0.96, 1.62] T
Zhu FX 2013 41 43 39 43 18.5% 1.05 [0.94, 1.18] ™
Subotal (95% CI) 78 78  29.9% 1.13[0.99, 1.28] >
Total events 71 63
Heterogeneity: chi? = 1.97, df = 1 (P = 0.16); I* = 49%
Test for overall effect: Z = 1.86 (P = 0.06)
3.1.2 Combined with SYSADOA
Liu YL 2011 38 40 35 40 16.6% 1.09 [0.95, 1.25] T
Luo HC 2018 56 60 47 60 22.3% 1.19 [1.03, 1.38] =
Luo HC 2019 44 49 35 49 16.6% 1.26 [1.03, 1.54] -
Subotal (95% CI) 149 149 555%  1.18 [1.07, 1.30] <&
Total events 138 117
Heterogeneity: chi® = 1.81, df = 2 (P = 0.40); I = 0%
Test for overall effect: Z = 3.41 (P = 0.0007)
3.1.3 Combined with NSAIDs
Zhao HY 2011 33 40 31 40 14.7% 1.06 [0.85, 1.33] -
Subotal (95% CI) 40 40 14.7%  1.06[0.85, 1.33] e
Total events 33 31
Heterogeneity: Not applicable
Test for overall effect: Z = 0.56 (P = 0.58)
Total (95% CI) 267 267 100.0%  1.15[1.07, 1.23] L 4
Total events 242 211
Heterogeneity: chi’ = 4.68, df = 5 (P = 0.46); I> = 0% l l l l

0.5 0.7 1 1.5 2

Test for overall effect: Z = 3.72 (P = 0.0002)
Test for subgroup differences: chi? = 0.85, df = 2 (P = 0.65); I* = 0%

Favours [control] ~ Favours [experimental]

Ficure 3: Forest plot of total effective rate.

Study or Subgroup Experimental Control Weight Std. Mean Difference Std. Mean Difference
Mean SD Total Mean SD Total 1V, Fixed, 95% CI 1V, Fixed, 95% CI

3.2.1 ZQFTN only

Yu Z 2021 209 0.64 41 271 0.83 41 23.1% -0.83 [-1.28, -0.38] -

Subotal (95% CI) 41 41 231%  -0.83[-1.28,-0.38] >

Heterogeneity: Not applicable

Test for overall effect: Z = 3.59 (P = 0.0003)

3.2.2 Combined with SYSADOA

Luo HC 2018 362 215 60 502 22 60 32.8% -0.64 [-1.01, -0.27] -

Zhang Q 2019 2.1 0.65 46 272 081 46 24.3% -0.84 [-1.26, -0.41] =

Subotal (95% CI) 106 106 57.1%  -0.72[-1.00, -0.45] . 4

Heterogeneity: Tau® = 0.00; Chi® = 0.47, df = 1 (P = 0.49); I* = 0%

Test for overall effect: Z = 5.09 (P < 0.00001)

3.2.3 Combined with sidium hyaluronate injction

Wang CC 2017 225 121 45 413 1.62 45 22.8% -1.30 [-1.76, -0.85] —

Subotal (95% CI) 45 45 228%  -130[176,-0.85] >

Heterogeneity: Not applicable

Test for overall effect: Z = 0.59 (P < 0.00001)

Total (95% CI) 192 192 100.0%  -0.87 [-1.08, -0.66] <

Heterogeneity: Tau? = 0.03; Chi = 5.03, df = 3 (P = 0.17); I = 40% ’2 ’1 . i ;

Test for overall effect: Z = 8.10 (P < 0.00001)
Test for subgroup differences: Chi? = 4.56, df=2(P=0.10); 12 =56%

Favours [experimental] Favours [control]

FIGURE 4: Forest plot of VAS.

IL-1p3 level of the ZQFTN combined with SYSADOA group
was lower than that of SYSADOA alone after treatment
(SMD =-4.73,95% CI: [-5.51, =3.94], P < 0.001). The serum
IL-1p level of ZQFTN combined with NSAIDs was lower
than that of NSAIDs alone after treatment (SMD =-1.86,
95% CI: [-2.33, —1.40], P <0.001) (Figure 8).

3.6. Serum TNF-a Level. Five studies [15, 16, 24, 28, 30]
reported the serum TNF-«a level after treatment, involving
458 patients (229 in the experimental group and 229 in the
control group). The results of the heterogeneity analysis
showed that there was significant heterogeneity among the
included studies (P<0.001, ?=99%), and the random
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Study or Subgroup Experimental Control Weight Std. Mean Difference Std. Mean Difference
Mean SD Total Mean SD Total 1V, Fixed, 95% CI 1V, Fixed, 95% CI
3.2.1 ZQFTN only
Liu QY 2016 35 13 40 4.2 1 40  22.1% -0.60 [-1.05, -0.15] —
Zhu FX 2013 36 16 43 45 14 43 23.8% -0.59 [-1.03, -0.16] -
Subtotal (95% CI) 83 83 45.9% -0.60 [-0.91, -0.28] >
Heterogeneity: chi® = 0.00 df = 1 (P = 0.99); I* = 0%
Test for overall effect: Z = 3.75 (P = 0.0002)
3.2.2 Combined with SYSADOA
Liu YL 2011 49 34 40 72 35 40 21.9% -0.66 [-1.11, -0.21] -
Luo HC 2018 6.49 3.11 60 9.01 328 60 32.2% -0.78 [-1.16, -0.41] —
Subtotal (95% CI) 100 100 54.1% -0.73 [-1.02, -0.45] >
Heterogeneity: chi’ = 0.17 df = 1 (P = 0.68); I* = 0%
Test for overall effect: Z = 5.01 (P < 0.00001)
Total (95% CI) 183 183  100.0% -0.67 [-0.88, -0.46] ‘
Heterogeneity: chi® = 0.58, df = 3 (P = 0.90); I* = 0% f f f f
Test for overall effect: Z = 6.23 (P < 0.00001) 2 -1 0 1 2
Test for subgroup differences: chi? = 0.41, df=1(P=0.52); 2=0% Favours [experimental] Favours [control]

FIGURE 5: Forest plot of WOMAC pain score.

Study or Subgroup Experimental Control Weight Std. Mean Difference Std. Mean Difference
Mean SD Total Mean SD Total 1V, Random, 95% CI 1V, Random, 95% CI
3.4.1 ZQFTN only
Liu QY 2016 0.6 04 40 0.7 02 40 241% -0.31 [-0.75, 0.13] =T
Zhu FX 2013 0.7 05 43 0.8 06 43 25.0% -0.81 [-0.60, 0.24] =
Subtotal (95% CI) 83 83 49.1% -0.24 [-0.55, 0.06] L
Heterogeneity: Tau® = 0.00; Chi? = 0.18, df = 1 (P = 0.67); I* = 0%
Test for overall effect: Z=1.56 (P =0.12)
3.4.2 Combined with SYSADOA
Liu YL 2011 1.1 0.7 40 1.7 08 40 23.4% -0.79 [-1.25, -0.33] —
Luo HC 2018 3.69 191 60 538 2.12 60 27.5% -0.83 [-1.21, -0.46] B
Subtotal (95% CI) 100 100 50.9% -0.82 [-1.10, -0.53] ‘
Heterogeneity: Tau® = 0.00; Chi? = 0.02, df = 1 (P = 0.89); I* = 0%
Test for overall effect: Z = 5.53 (P < 0.00001)
Total (95% CI) 183 183 100.0% -0.53 [-0.86, -0.20] ‘
Heterogeneity: Tau® = 0.07; Chi® = 7.31, df = 3 (P = 0.06); > = 59% f f f f
Test for overall effect: Z =3.18 (P = 0.001) -4 -2 0 2 4
Test for subgroup differences: Chi?=7.11, df=1(P=0.008); I’ =859% Favours [experimental]  Favours [control]

FI1GURE 6: Forest plot of WOMAC stiffness score.

Study or Subgroup Experimental Control Weight Std. M'ean Difference Std. Mﬁan Difference
Mean SD Total Mean SD Total 1V, Fixed, 95% CI 1V, Fixed, 95% CI
3.5.1 ZQFTN only
Liu QY 2016 88 58 40 13.8 55 40 21.5% -0.88 [-1.34, -0.42] —
Zhu FX 2013 99 61 43 141 6 43 24.0% -0.69 [-1.12, -0.25] D
Subotal (95% CI) 83 83 45.5% -0.75 [-1.09, -0.25] ‘
Heterogeneity: Chi® = 0.34, df = 1 (P = 0.56); I> = 0%
Test for overall effect: Z = 4.82 (P < 0.00001)
3.5.2 Combined with SYSADOA
Liu YL 2011 13.8 103 40 172 7.8 40 23.3% -0.37 [-0.81, 0.07] ]
Luo HC 2018 19.97 9.13 60 29.27 8.83 60 31.2% -1.03 [-1.41, -0.65] =
Subotal (95% CI) 100 100 54.5% -0.75 [-1.04, -0.46] <&
Heterogeneity: Chi® = 4.91, df = 1 (P = 0.03); I* = 80%
Test for overall effect: Z = 5.07 (P < 0.00001)
Total (95% CI) 183 183 100.0% -0.76 [-0.97, -0.55] L 2
Heterogeneity: Chi® = 5.27, df = 3 (P = 0.15); I = 43% f f f f
Test for overall effect: Z = 6.99 (P < 0.00001) -4 -2 0 2 4
Test for subgroup differences: Chi? = 0.02, df = 1 (P = 0.89); I* = 0% Favours [experimental] Favours [control]

FiGUre 7: Forest plot of WOMAC function score.
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Control
Mean SD Total

Experimental

Mean SD  Total Weight

Study or Subgroup

Std. Mean Difference
IV, Random, 95% CI

Std. Mean Difference
1V, Fixed, 95% CI

3.6.1 ZQFTN only

Liu QY 2016 2682 3.04 40 4524 328 40
Zhu FX 2013 274 33 43 457 37 43
Subtotal (95% CI) 83 83
Heterogeneity: Tau® = 0.00; Chi® = 0.74, df = 1 (P = 0.39); I* = 0%
Test for overall effect: Z = 15.84 (P < 0.00001)

24.5%
24.8%
49.2%

3.6.2 Combined with SYSADOA

Luo HC 2019 31.84 347 49 49.15 3.79 49
Subtotal (95% CI) 49 49
Heterogeneity: Not applicable

Test for overall effect: Z = 11.83 (P < 0.00001)

25.1%
25.1%

3.6.3 Combined with NSAIDs

Wu B 2017 64.12 11.15 52 85.15 11.27 52
Subtotal (95% CI) 52 52
Heterogeneity: Not applicable

Test for overall effect: Z = 7.88 (P < 0.00001)

25.7%
25.7%

Total (95% CI) 184 184 100.0%
Heterogeneity: Tau® = 4.20; Chi® = 89.18, df = 3 (P < 0.00001); I* = 97%
Test for overall effect: Z = 4.17 (P < 0.0001)

Test for subgroup differences: chi? = 88.44, df = 2 (P < 0.00001); I> = 97.7%

-5.77 [-6.78, -4.75] =

-5.17 [-6.07, -4.28] b

543 [-6.11, -4.76] L 4

-4.73 [-5.51, -3.94] -

-4.73 [-5.51, -3.94] <&

-1.86 [-2.33, -1.40] -

-1.86 [-2.33, -1.40] ¢

4.36 [-6.41, -2.31] . .‘ . .
T T T T

-10 5 0 5 10

Favours [experimental] Favours [control]

FIGURE 8: Forest plot of serum IL-1p level.

effect model was used to analyze the results. The results
showed that the serum TNF-«a level of the experimental
group was lower than that of the control group after
treatment (SMD=-8.45, 95% CI: [-11.20, -5.69],
P <0.001). The results of the subgroup analysis showed that
the serum TNF-« level of ZQFTN alone was lower than that
of SYSADOA after treatment (SMD =-24.30, 95% CI:
[-41.18, —=7.43], P = 0.005). The serum TNF-« level of the
ZQFTN combined with SYSADOA group was lower than
that of SYSADOA alone after treatment (SMD = —0.91, 95%
CI: [-1.32, —0.49], P<0.001). The serum TNF-« level of
ZQFTN combined with NSAIDs was lower than that of
NSAIDs alone after treatment (SMD=-1.50, 95% CI:
[-1.94, —-1.06], P<0.001). The serum TNF-a level of
ZQFTN combined with sodium hyaluronate injection was
lower than that of sodium hyaluronate injection alone after
treatment (SMD =-3.15, 95% CI: [-3.78, —2.52], P <0.001)
(Figure 9).

3.7. Adverse Events. Fifteen studies [21, 23-32, 35-38] re-
ported the adverse events after treatment, involving 1285
patients (644 in the experimental group and 641 in the
control group). Heterogeneity analysis showed good ho-
mogeneity among the included studies (P = 0.42, I* =3%),
and the fixed effect model was used for the analysis. The
results showed that there was no significant difference be-
tween the experimental group and the control group
(RR=0.96, 95% CI: [0.69, 1.35], P = 0.82). The results of the
subgroup analysis showed that ZQFTN alone had less ad-
verse events than SYSADOA alone (RR =0.45, 95% CI: [0.21,
0.95], P = 0.04). There was no significant difference between
the ZQFTN combined with SYSADOA group and the
SYSADOA group (RR=1.04,95% CI: [0.61, 1.78], P = 0.87).
There was no significant difference in adverse events be-
tween ZQFTN combined with NSAIDs and NSAIDs alone
(SMD =1.44, 95% CI: [0.73, 2.83], P = 0.30). There was no

significant difference in adverse events between ZQFTN
combined with sodium hyaluronate injection and sodium
hyaluronate injection alone (RR =1.49, 95% CI: [0.51, 4.31],
P =0.46) (Figure 10).

3.8. Publication Bias. The inverted funnel plot of publication
bias was generated with the adverse reactions as indicators,
and the scatter point distribution of each study was asym-
metric, suggesting the possibility of publication bias in this
study (Figure 11).

4, Discussion

Sinomenium acutum is the vine stem of the Asteraceae plant
and Chinese Anseraceae plant among others. It is a TCM,
which has the function of dispelling wind dampness,
channelling channels and collaterals, and relieving urina-
tion, and is often used to treat rheumatoid arthritis, OA, and
gout arthritis [42]. Sinomenine is an alkaloid extracted from
Sinomenium acutum and is the main active ingredient of
Sinomenium acutum. Experimental studies have found that
sinomenine has clear anti-inflammatory and analgesic ef-
fects. Its anti-inflammatory effect mainly results from its
selective inhibition of cyclooxygenase-2 activity, whereby
capillary permeability is reduced by downregulating pros-
taglandin E synthesis, or preventing histamine-induced
capillary permeability increase by inhibiting the release of
various inflammatory mediators, thus blocking inflamma-
tory infiltration and exudation. Sinomenine also has anti-
coagulation and antiembolism effects and reduces tissue
damage [20]. Studies have shown that sinomenine can re-
duce synovial inflammation and cartilage degeneration by
inhibiting the expression of inflaimmatory factors and
chondrocyte apoptosis, thus delaying the progression of
osteoarthritis [43]. ZQFTN as an oral preparation of
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Control
Mean SD Total

Experimental

Study or Subgroup Mean SD  Total

Weight

Std. Mean Difference
1V, Random, 95% CI

Std. Mean Difference
1V, Random, 95% CI

3.7.1 ZQFTN only

Liu QY 2016 9.56 0.05 40 11.23 0.05 40 12.4%
Zhu FX 2013 9.7 01 43 113 0.1 43 19.4%
Subtotal (95% CI) 83 83  31.8%

Heterogeneity: Tau® = 143.87; Chi® = 33.62, df = 1 (P < 0.00001); I* = 97%
Test for overall effect: Z = 2.82 (P = 0.005)

3.7.2 Combined with SYSADOA

Luo HC 2019 935 326 49 12.29 3.18 49 22.8%
Subtotal (95% CI) 49 49 22.8%
Heterogeneity: Not applicable

Test for overall effect: Z = 4.26 (P < 0.00001)

3.7.3 Combined with NSAIDs

‘Wu B 2017 3347 7.52 52 45.26 8.09 52 22.8%
Subtotal (95% CI) 52 52 22.8%
Heterogeneity: Not applicable

Test for overall effect: Z = 6.72 (P < 0.00001)

3.7.4 Combined with sodium hyaluronate injection

Wang CC 20117 15.37 5.28 45 31.24 4.69 45 22.6%
Subtotal (95% CI) 45 45 22.6%

Heterogeneity: Not applicable
Test for overall effect: Z = 9.86 (P < 0.00001)

Total (95% CI) 229 229 100.0%
Heterogeneity: Tau® = 8.62; Chi’ = 297.64, df = 4 (P > 0.00001); I* = 99%
Test for overall effect: Z = 6.01 (P < 0.00001)

Test for subgroup differences: chi? = 4.31, df = 3 (P < 0.00001); I = 92.7%

-33.08 [-38.35, -27.80] ¢
-15.86 [-18.32, -13.39] ¢
24.30 [-41.18, -7.43] m——

-0.91 [-1.32,-0.49]

-1.50 [-1.94, -1.06]

-3.15 [-3.78, -2.52]

-8.45 [-11.20, -5.69]

Y

-0.91 [-1.32, -0.49]

o

-1.50 [-1.94, -1.06]

Y]

-3.15[-3.78, -2.52]
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Favours [control]
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FIGURE 9: Forest plot of serum TNF-« level.

sinomenine has been used ever more frequently in the
clinical treatment of OA.

4.1. Effectiveness of ZQFTN in Treating KOA. Through a
literature search, it was found that ZQFTN could be used
as a complementary drug in combination with SYSADOA,
NSAIDs, or sodium hyaluronate, or used alone as an
alternative drug for KOA. The results showed that ZQFTN
has good efficacy, but due to the influence of inconsistent
treatment methods, insufficient sample size, and other
factors, the conclusions were frequently unconvincing
and the evidence basis was not strong. To determine the
effectiveness of oral ZQFTN in KOA treatment, 18 RCTs
were included in the present study, including 1512 KOA
patients. The results of the meta-analysis showed that
ZQFTN could effectively relieve knee pain, morning
stiffness, and daily activity disturbance. The VAS and
WOMAC scores were lower than the control group, and
the total clinical effectiveness rate was higher than the
control group, indicating that ZQFTN had significant
clinical efficacy as a CAM for KOA. The results of serum
IL-1B and TNF-a showed that their respective levels in the
experimental group were lower than those in the control
group, suggesting that the mechanism of ZQFTN in
treating KOA may be associated with its ability to reduce
inflammation.

4.2. Safety of ZQFTN in Treating KOA. Adverse events re-
lated to drug treatment were recorded in 15 studies, and
meta-analysis results showed that there was no significant

difference in the incidence of adverse reactions between
the experimental and control groups. The reported ad-
verse reactions were mainly gastrointestinal, including
nausea and diarrhea, and allergic reactions, such as
pruritus and rash, which were consistent with the adverse
events recorded in the instructions of ZQFTN, SYSA-
DOA, and NSAIDs. Eight studies monitored the changes
of blood routine and liver and kidney functions during
medication, including 737 KOA patients. The results
showed that a total of five patients in the experimental
groups displayed a slight increase in transaminases, while
a further seven patients in control groups showed a slight
increase in transaminases, which returned to normal after
symptomatic treatment. These results indicated that the
use of ZQFTN did not increase the risk for adverse events
and that it was safe as a CAM for KOA.

4.3. Limitations of the Study. Through a comprehensive
analysis of the included literature, the following problems
were found to generally exist in this literature: (1) There was
no allocation concealment or blind method in all studies,
and strict and careful experimental design was lacking. (2)
The sample size of some of the literature was small, and the
calculation basis of sample size was not given. (3) There were
differences in medication duration and dosage in the in-
cluded studies, which were not conducive to the formation
of standardized medication guidance. (4) Because there is no
standardized ZQFTN in other countries, all analyzed studies
were performed in China, which may have led to a certain
bias.
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Study or Subgroup Experimental Control Weight Std. Mean Difference Std. Mean Difference
Events Total  Events Total 1V, Fixed, 95% CI 1V, Fixed, 95% CI

3.8.1 ZQFTN only

Liu QY 2016 3 40 7 40 11.7% 0.43 [0.12, 1.54] I
XuYX2013 0 35 0 35 Not estimable

Yang J 2021 1 20 1 20 1.7%  1.00[0.07, 14.90]

Yu Z 2021 3 41 5 41 8.4% 0.60 [0.15, 2.35] - 1

Zhu FX 2013 2 43 7 43 11.7% 0.29 [0.06, 1.30] -

Subtotal (95% CI) 179 179 33.5%  0.45][0.21, 0.95] -

Total events 9 20

Heterogeneity: Chi® = 0.86, df = 3 (P = 0.84); I = 0%

Test for overall effect: Z = 2.08 (P = 0.04)

3.8.2 Combined with SYSADOA

Liu YL 2011 0 40 2 40 4.2% 0.20 [0.01, 4.04]

Luo HC 2018 4 60 2 60 3.4% 2.00 [0.38,10.51] -
Luo HC 2019 3 49 2 49 3.4% 1.50 [0.26, 8.59] T
Zhang Q 2019 7 46 4 46  67% 1.75 [0.55, 5.57] I e —
Zheng CE 20114 9 40 12 40  20.1% 0.75 [0.36, 1.58] -
Subtotal (95% CI) 235 235 37.7%  1.04[0.61, 1.78] >

Total events 23 22

Heterogeneity: Chi® = 3.44, df = 4 (P = 0.49); > = 0%

Test for overall effect: Z = 0.16 (P = 0.87)

3.8.3 Combined with NSAIDs

Lin ZX 2008 14 53 7 54 11.6% 2.04 [0.89, 4.65] —
Wu B 2017 0 52 0 52 Not estimable

Zhao HY 2011 3 40 5 40 8.4% 0.60 [0.15, 2.34] - 1
Subtotal (95% CI) 145 146 20.0%  1.44[0.73, 2.83] -

Total events 17 12

Heterogeneity: Chi? = 2.27, df = 1 (P = 0.13); I* = 56%

Test for overall effect: Z = 1.04 (P = 0.30)

3.8.4 Combined with sidium hyaluronate injction

Wang CC 2017 6 45 4 41 7.0% 1.37 [0.41, 4.50] N I
Zhang 'Y 2019 2 40 1 40 1.7% 2.00 [0.19, 21.18]

Subtotal (95% CI) 85 81 87%  1.49[0.51,4.31] -
Total events 8 5

Heterogeneity: Chi* = 0.08, df= 1 (P = 0.78); I> = 0%

Test for overall effect: Z = 0.73 (P = 0.46)

Total (95% CI) 644 641 100.0% 0.96 [0.69, 1.35] L 2

Total events 57 59 . . . .
Heterogeneity: Chi® = 12.31, df = 12 (P = 0.42); > = 3% ' ' ' '
Test for overall effect: Z = 0.23 (P = 0.82) 0.01 0.1 1 10 100

Test for subgroup differences: Chi® = 5.98, df = 3 (P = 0.11); I> = 49.8%

Favours [experimental] Favours [control]

Figure 10: Forest plot of adverse events.
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5. Conclusion

This study demonstrated that ZQFTN has high clinical ef-
ficacy and safety in the treatment of KOA and thus has
considerable potential as a CAM for KOA. However, due to
the limitation of the quality of included studies, the strength
of this conclusion is affected. In the next step, multicenter,
large sample, high-quality randomized controlled studies are
needed to further confirm the present conclusion.
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