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Objective. To undertake an overview on the overall effects of Tripterygium glycosides (TG) combined with Leflunomide (LEF)
for rheumatoid arthritis (RA). Methods. We searched electronic databases from database establishment time to December 1,
2019./e clinical trial data of TG combined with LEF (trial group) and control group in the treatment of RA were collected./e
Cochrane system was used to evaluate the quality of the literature. RevMan 5.3 software was used to conduct a meta-analysis of
the eligible studies. Results. A total of 12 randomized controlled trials (RCTs) involving 834 patients with RA were included in
this study. /e meta-analysis results showed that morning stiffness (mean difference (MD) � −0.29, 95% confidential interval
(CI) (−0.45, −0.12), P � 0.0005), tender joint count (MD � −1.51, 95% CI (−2.20, −0.83), P � 0.0001), swollen joint count
(MD � -1.24, 95% CI (−1.59, −0.88), P � 0.0001), erythrocyte sedimentation rate (MD � −7.26, 95% CI (−9.92, −4.61),
P � 0.0001), C-reactive protein (MD � −4.04, 95% CI (−4.93, −3.14), P � 0.0001), and rheumatoid factor (MD� −50.88, 95% CI
(−72.30, −29.45), P � 0.0001) in the trial groups were lower than those in the control groups. /e total effective rate in the trial
group was better than that in the control group (risk ratio (RR) � 1.20, 95% CI (1.13, 1.28), P � 0.00001). However, there was no
significant difference of adverse events (RR � 0.83, 95% CI (0.61, 1.13), P � 0.23) while comparing the trial groups with the
control groups. Conclusion. Our results were found to be superior but limited evidence on the effectiveness of TG combined
with LEF in the treatment of RA is available.

1. Introduction

Rheumatoid arthritis (RA) is the most common inflam-
matory arthritis of unknown etiology that primarily affects
joints, with a prevalence of up to 1% worldwide [1, 2]. /e
most common factors affecting RA are environment, age,
female, and those with a family history [3, 4]. Currently,
there are several drugs used in the treatment of RA, in-
cluding nonsteroidal anti-inflammatory drugs (NSAIDs),
disease-modifying antirheumatic drugs (DMARDs), corti-
costeroids, and biological agents [5]. However, the specific
therapeutic treatment for RA is still a dilemma in the
modern medicine.

Tripterygium glycoside (TG) is a Chinese patent med-
icine and active compound extracted from the roots of a
Chinese herb named Tripterygium wilfordii. TG is a novel
anti-inflammatory agent and immunosuppressant, espe-
cially for nephrotic syndrome, diabetic nephropathy, and
RA. Leflunomide (LEF, also named Arava) is an immuno-
suppressive drug that works by inhibiting dihydroorotate
dehydrogenase and is used in active moderate-to-severe
rheumatoid arthritis [6]. Recently, several single-centers,
prospective, randomized controlled trials indicate that ad-
dition of TG might achieve better effectiveness than mon-
otherapy of LEF in RA. In this study, we performed a
systematic analysis of the current available evidence to

Hindawi
Evidence-Based Complementary and Alternative Medicine
Volume 2020, Article ID 1230320, 11 pages
https://doi.org/10.1155/2020/1230320

mailto:pqh410007@126.com
mailto:dlqyh@sohu.com
https://orcid.org/0000-0003-4197-2570
https://orcid.org/0000-0002-0458-1733
https://orcid.org/0000-0002-9378-1330
https://orcid.org/0000-0002-6648-7902
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1155/2020/1230320


estimate the efficacy of TG combined with LEF for RA. /is
review was conducted according to the PRISMA statement
[7].

2. Methods

2.1. Literature Search. We carried on a systematic search in
databases including PubMed, Cochrane Library, Medline,
Chinese Scientific Journal Database (VIP) Journal, China
National Knowledge Infrastructure (CNKI), and Wan fang
database without language limits up to December 1, 2019.
/e following domains of terms were used in combination,
Tripterygium glycosides or glycosides of Tripterygium wil-
fordii or Tripterygium and Leflunomide or Arava and
rheumatoid arthritis or RA.

2.2. Inclusion and Exclusion Criteria. /e included trials
were evaluated by the following criteria: (1) study design:
randomized controlled trials (RCTs); (2) patients receiving a
diagnosis of RA according to 2010 rheumatoid arthritis
classification criteria: an American College of Rheumatol-
ogy/European League against Rheumatism collaborative
initiative [2]; there was no limit on age, gender, race, du-
ration of suffering, and severity of the disease; (3) therapy of
combined TG with LEF was chosen as the trial group for
treatment of RA, and the control group received LEF or
other anti-RA drugs. Both the trial and control groups were
given the same basic therapy.

/e exclusion criteria were as follows: (1) non-RCTs, (2)
patients did not meet the diagnostic criteria of RA, (3) low-
quality clinical trials, (4) duplicated or incomplete publi-
cations, and (5) letters, comments, reviews, and animal
researches.

2.3. Data Extraction Strategy. Abstracts and article titles of
each included study were independently reviewed by pairs of
authors (Yi-Jing Yang and Ying Deng). All disagreements
were settled through discussion with all of the authors.
Clinical characteristics of included publications were sum-
marized, and themain outcomes and adverse effects (AEs) of
each work were also pulled out.

2.4. Statistical Data Analysis. Meta-analysis was performed
by using RevMan (version 5.3) software. If there were
multiple measurement data, only the most long-term
treatment data were adopted in the analysis. /e mean
differences (MD) and risk ratios (RR) were used for con-
tinuous variables and dichotomous variables, respectively.
Pooling estimates and their 95% confidential intervals (95%
CI) were calculated. P< 0.05 was considered statistically
significant. A chi-squared test with P value and the I2
statistic were used to quantify the statistical heterogeneity
between studies. If no heterogeneity between studies was
observed (P> 0.1 or I2< 50%), the fixed effect model was
used for the analysis; otherwise, the random effect model
was used. Forest plots displayed summary weighted esti-
mates and the funnel plots could be applied to assess the

publication biases./e publication biases were evaluated by
the funnel plot.

3. Results

3.1. Literature Search. Initially, 175 publications were
identified through searching databases. After removing
duplicates, the titles and abstracts of 89 potentially relevant
articles were reviewed. We browsed the titles and abstracts,
and 26 articles were reviewed with full texts. Finally, 12
completed RCTs (n� 834) were included in the meta-
analysis. /e literature search process is illustrated as a flow
diagram in Figure 1. All of the included subjects were issued
between 2009 and 2019. /e distribution of age and gender
had no significant differences in all subjects, and the
treatment duration ranged from 1 month to 6 months
[8–19]. /e main characteristics of the included studies are
summarized in Table 1.

3.2. StudyQualityAssessment. /emethodological quality of
the included studies was generally poor (Table 2, Figure 2).
Altogether the 12 studies were RCTs, and eight of these
studies are mentioned in the appropriate method of random
sequence generation. /e allocation concealment was not
reported in all articles. Moreover, none of the included
studies mentioned blinding of participants and personnel as
well as blinding of outcome assessment. /e withdrawals
and dropouts were not noted in all the works.

3.3. Results of Meta-Analysis

3.3.1. Clinical Treatment Efficacy. Nine studies reported the
clinical intervention of TG combined with LEF in the
treatment of RA, seven of those studies were compared with
LEF monotherapy, while two studies, respectively, were
compared with methotrexate or methotrexate plus sulfa-
salazine. /e other three subjects described the clinical in-
tervention of TG combined with LEF plus methotrexate
compared with Leflunomide plus methotrexate in the
treatment of RA. Zhang, 2011, and Min, 2012, did not de-
scribe the clinical efficacy of therapy. /e other ten studies
reported the total clinical efficacy of combination therapy
compared with control therapy. Significant statistical het-
erogeneity was not found in the meta-analysis (chi2 � 2.80,
I2 � 0%, P � 0.97> 0.05), thus the risk ratio (RR) was pooled
by a fixed effect model; results indicated a better clinical
efficacy of combination of TG and LEF therapy than the
control therapy (RR� 1.20, 95% confidence interval (CI)
(1.13, 1.28), P< 0.00001) (Figure 3). /e funnel plot was
carried out, and there was no outlier in the result. /e in-
dependent research effect points on the funnel plot are not
distributed symmetrically, and a certain heterogeneity was
inevitable due to the small samples and different drugs.

3.4. Morning Stiffness. Eight of the 12 included studies in-
vestigated the duration of morning stiffness of posttreat-
ment. As significant heterogeneity existed across the studies
(chi2 �1112.10, I2 � 99%, P< 0.00001), the random effect
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model was used for the analysis. /e meta-analysis dem-
onstrated that the therapeutic method of TG combined with
LEF significantly decreased the duration of morning stiffness
in RA treatment when compared with control treatment
(Mean difference (MD)� −0.29, 95% CI (−0.45, −0.12),
P< 0.0005) (Figure 4(a)).

3.5. Tender Joint Count. All the 12 included studies inquired
into tender joint count after the treatment. Because sig-
nificant statistical heterogeneity was found in the meta-
analysis (chi2 � 312.97, I2 � 96%, P< 0.00001), the random
effect model was used for the analysis. /e result suggested
that a therapeutic method of TG combined with LEF sig-
nificantly alleviated tender joint count in RA treatment
when compared with control treatment (MD� −1.51, 95%
CI (−2.20, −0.83), P< 0.00001) (Figure 4(b)).

3.6. Swollen Joint Count. All the 12 included studies sur-
veyed the swollen joint count of posttreatment. Owing to
significant statistical heterogeneity presented in the studies
(chi2 � 338.81, I2 � 97%, P< 0.00001), the random effect
model was employed for the analysis. Results implicated that
the therapeutic method of TG combined with LEF signifi-
cantly relieved swollen joint count in RA treatment when

compared with control treatment (MD� −1.24, 95% CI
(−1.59, −0.88), P< 0.0001) (Figure 4(c)).

3.7. Erythrocyte SedimentationRate. Eleven included studies
researched the erythrocyte sedimentation rate (ESR) of
patients with RA after the completion of treatment. /ere
was a significant heterogeneity in this analysis (chi2 � 392.40,
I2 � 97%, P< 0.00001), and the random effect model was
employed for the analysis. /e results suggested that a
therapeutic method of TG combined with LEF significantly
decreased ESR in RA treatment when compared with control
treatment (MD� −7.26, 95% CI (−9.92, −4.61), P< 0.0001)
(Figure 5(a)).

3.8. C-Reactive Protein. Eleven studies compared C-reactive
protein (CRP) between the trial groups and control groups.
A significant heterogeneity existed across the studies
(chi2 �1608.65, I2 � 99%, P< 0.00001), and the overall effect
was calculated from a random effect model. /e result
suggested that a therapeutic method of TG combined with
LEF significantly decreased CRP in RA treatment when
compared with control treatment (MD� −4.04, 95% CI
(−4.93, −3.14), P< 0.0001) (Figure 5(b)).

175 of records
identified through

database
searching

No additional
records identified

through other
sources

89 records after duplicates removed

63 records excluded, with reasons
Experimental study (n = 9),

Review (n = 7),
Case report (n = 10),

Clinical study with other drugs (n = 37)

14 of full-text articles excluded, with
reasons

Repeat cases (n = 2),
Clinical study with other indicators (n = 2),

Low quality (n = 10)

89 records screened

26 full-text articles
assessed for eligibility

12 studies included in
qualitative synthesis

12 studies included in
quantitative synthesis (meta-analysis)

Figure 1: Flow diagram for literature searching.
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3.9. Rheumatoid Factor Test. Seven trials inspected rheumatoid
factor (RF) between the test groups and control groups./ere was
significant heterogeneity existed across the studies (chi2� 455.63,
I2� 99%, P< 0.00001), and the overall effect was pooled by a
random effect model. /e result suggested that a therapeutic
method of TG combined with LEF significantly decreased RF in
RA treatment when compared with control treatment
(MD� −50.88, 95%CI (−72.30,−29.45),P< 0.0001) (Figure 5(c)).

3.10. Interleukin1. /ree trials compared IL-1 between the trial
groups and control groups. /ere was significant heterogeneity
in this analysis (I2� 57%, P � 0.1), and a random effect model

was applied. /e results suggested that a therapeutic method of
TG combined with LEF significantly declines the level of IL-1 in
RA treatment when compared with control treatment
(MD� −5.71, 95% CI (−7.96, −3.47), P< 0.0001) (Figure 6(a)).

3.11. Interleukin 6. /ree trials compared IL-6 between the
trial groups and control groups. /ere was significant het-
erogeneity in this analysis (I2 � 57%, P � 0.1), and a random
effect model was taken up. /e results suggested that IL-6
was not different between the trial groups and control
groups in RA treatment (MD� −6.36, 95% CI (−18.74, 6.02),
P< 0.0001) (Figure 6(b)).

Table 1: Characteristics of the eligible studies.

Study author, year
(study period)

Patients
total
(Ctrl)

Age/years (Trl)
(Ctrl)

Genders
M/F total

(Trl)

Intervention/drug dosage
(Trl) (Ctrl)

Treating
duration
(M)

Indexes
AEs
(Trl)
(Ctrl)

Wan, 2009 [8]
(2005.11–2008.3) 46 (23) 32± 15 (34± 12) 6/40 (4/19)

TG+LEF/10mg, qd + 20mg,
qd (MTX+ SASP/10mg

qw+ 1 g bid)
3

Efficacy, MS,
SJC, TJC, ESR,

CRP
8 (9)

Zhang, 2011 [9]
(2007.1–2008.12) 60 (30) 66 (66) N. M. TG+LEF/20mg, tid + 20mg,

qd (LEF/20mg, qd) 6 MS, SJC, TJC,
ESR, CRP, RF 7 (5)

Min, 2012 [10]
(2009.1–2011.6) 50 (25) Mean 61.5 12/38 TG+LEF/20mg, tid + 10mg,

qd (MTX/15mg, qw) 3

MS, SJC, TJC,
ESR, CRP, RF,
IL-1, IL-6, TNF-

α

6 (11)

Long, 2014 [11]
(2011.6–2012.6) 48 (24) 67.00± 2.47

(68.00± 2.95) 21/27 TG+LEF/20mg, tid + 10mg,
qd (LEF/10mg, qd) 6

Efficacy, SJC,
TJC, ESR, CRP,

RF
NM

Zhao, 2014 [12]
(2010.7–2013.7) 60 (30) 45.07± 20.32

(45.10± 20.21) 10/50

TG+LEF+MTX/N.
M. + 10mg, qd + 7.5mg, qw

(LEF+MTX/10mg,
qd + 7.5mg, qw)

3
Efficacy, MS,
SJC, TJC, ESR,

CRP
5 (8)

Sun, 2016 [13]
(2014.7–2015.7) 62 (31) 62.11± 3.02

(56.56± 2.33)
32/30 (17/

14)
TG+LEF/20mg, tid + 5mg,

bid (LEF/5mg, bid) 6 Efficacy, SJC,
TJC, ESR, CRP 1 (3)

Gao, 2017 [14]
(2015.1–2016.7) 80 (40) 42.35± 8.14

(41.67± 8.65)
24/56 (11/

29)

TG+LEF+MTX/20mg,
tid + 10mg, qd + 10mg, qw

(MTX/10mg, qw)
3

Efficacy, MS,
SJC, TJC, ESR,

CRP, RF
6 (5)

Zhang, 2017 [15]
(2014.1–2017.1) 64 (34) 49.90± 15.22

(43.56± 15.07)
21/47 (10/

24)

TG+LEF+MTX/10mg,
tid+10mg, qd + 10mg, qw

(LEF+MTX/10mg,
qd + 10mg, qw)

3
Efficacy, MS,
SJC, TJC, ESR,

CRP, RF
2 (8)

Feng, 2018 [16]
(2015.5–2017.5) 108 (54) 70.12± 5.13

(72.05± 6.24)
55/53 (26/

28)
TG+LEF/20mg, tid + 10mg,

qd (LEF/10mg, qd) 1
Efficacy, MS,
SJC, TJC, ESR,

CRP, RF
5 (7)

Zhang, 2018 [17]
(2014.3–2016.6) 100 (50) 64.8± 11.52 37/63

TG+LEF+MTX/20mg,
tid+20mg, qd + 10mg, qw

(LEF+MTX/20mg,
qd + 10mg, qw)

3

Efficacy, MS,
SJC, TJC, ESR,
CRP, RF, IL-1, 4,

10, TNF-α

2 (3)

Gao, 2019 [18]
(2012.1–2017.12) 72 (36) 67.9± 2.3

(68.7± 2.5)
20/16 (42/

30)
TG+LEF/20mg, tid + 5mg,

bid (LEF/5mg, bid) 6

Efficacy, SJC,
TJC, ESR, CRP,
IL-1, IL-6, TNF-

α

2 (3)

Sha, 2019 [19]
(2016.10–2018.10) 80 (40) 58.89± 6.92

(58.99± 6.99)
37/43 (18/

22)
TG+LEF/20mg, tid + 20mg,

qd (LEF/20mg, qd) 3
Efficacy, MS,
SJC, TJC, IL-6,

TNF-α
NM

AEs: adverse events, Trl: trial group, Ctrl: control group, TG: Tripterygium glycosides, LEF: Leflunomide, MTX: methotrexate, SASP: sulfasalazine, 3M: 3
months, 6M: 6 months, 1M: 1 month, efficacy: clinical treatment efficacy, MS: morning stiffness, SJC: swollen joint count, TJC: tender joint count, ESR:
erythrocyte sedimentation rate, CRPC-reactive protein, RF: rheumatoid factor, IL-1: interleukin 1, IL-4: interleukin 4, IL-6: interleukin 6, IL-10: interleukin
10, TNF-α: tumor necrosis factor-alpha, NM: not mentioned.
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3.12. Tumor Necrosis Factor-Alpha. Four trials compared
TNF-α between the trial groups and control groups. /ere was
significant heterogeneity in this analysis (I2� 79%, P � 0.003),
and a random effect model was applied. /e results suggested
that a therapeutic method of TG combined with LEF signif-
icantly declines the level of TNF-α in RA treatment when
compared with control treatment (MD� −5.71, 95%CI (−7.96,
−3.47), P< 0.0001) (Figure 6(c)).

3.13. Adverse Events. We calculated the overall risk ratio for
AEs associated with the therapeutic method of combining
with TG in RA treatment compared with control treatment,
and ten trials were included in this analysis. /ere were 59
(16.7%) AEs in 353 patients in the trial groups, while 71
(20.1%) AEs in 353 patients in the control group. No sig-
nificant heterogeneity was found in this analysis. /ere was
no significant difference of AEs while comparing the trial
groups with the control groups (RR� 0.83, 95% CI (0.61,
1.13), P � 0.23) (Figure 7).

4. Discussion

RA is primarily caused by chronic synovial hyperplasia, which
affects bone, and renders patients with different degrees of

disability. /e principle medicals for RA include nonsteroidal
anti-inflammatory drugs, slow-playing antirheumatic drugs,
glucocorticoids, and biological agents. Leflunomide, belongs
to DMARD for RA and inhibits de novo pyrimidine bio-
synthesis as effective as methotrexate therapy for patients with
active RA and less liver damage [20, 21].

TG is a fat-soluble mixture extracted from the root of
the plant Tripterygium wilfordii [22]. Tripterygium wilfordii
has been used in treating RA for long years in traditional
Chinese medicine [23]. Studies found that the compound
of TG can downregulate the LPS-stimulated NF-κB and
MAPK kinase activity in macrophages, inhibit the ex-
pression of iNOS, promote its degradation, and reduce NO
release [24, 25]. Evidence found that TG inhibited IL-1 and
activated spinal cord cells to secrete matrix metal-
loproteinases MMP-3 and MMP-13, which improves
capillary fine cell viability and alleviates joint bone tissue
degradation [26]. Research in synovial fibroblasts of ar-
thritis patients suggested that TG has an effect on de-
creasing NF-κB activity, inhibiting COX-2 and iNOS gene
expression, reducing PGE2 and NO production, and pro-
moting caspase-3 expression [27, 28].

In the current systematic review, TG is considered to behave
like DMARDs and may contribute to the reduction of

Table 2: Quality assessment of the eligible studies.

Studies (author, year) Randomization Allocation
concealment Blinding Incomplete

outcome data
Withdrawals and

dropouts
Wan Shao-Fen 2009 [8] Yes NM NM No NM
Zhang Rong and Le 2011 [9] Yes, SS NM NM No NM
Min Jing and Gu 2012 [10] Yes NM NM No NM
Long Hong 2014 [11] Yes NM NM No NM
Zhao and Zhang 2014 [12] Yes, SS NM NM No NM
Sun Fengyan 2016 [13] Yes, SS NM NM No NM
Deng-Wen 2017 [14] Yes, RNT NM NM No NM
Zhang 2017 [15] Yes, RNT NM NM No NM
Feng Yan-Guang and Kun 2018 [16] Yes NM NM No NM
Zhang 2018 [17] Yes, RNT NM NM No NM
Yang 2019 [18] Yes, RNT NM NM No NM
Sha and Yu 2019 [19] Yes, RNT NM NM No NM
SS: stratified sampling, RNT: random number table, NM: not mentioned.
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inflammation, prevent or limit joint damage, and improve
physical function inRApatients. Serious adverse events associated
with the use of TG have been well documented, and it is
noteworthy that hepatotoxicity was rarely reported. However,
there is a high incidence of tuberculosis and hepatitis B in pop-
ulation of mainland of China. It is particularly important to find
antirheumatic drug treatment programs that are suitable for this
group of people. In addition, TG has been widely applied by
rheumatologists as a standard therapy for RA inChinese hospitals
and has been accepted by patients due to a low cost of treatment.

/e primary outcome of this study is clinical efficacy.
/e study designed overviews of data from 12 RCTs
revealed that, compared with the control, the therapeutic
method of TG combined with LEF for RA got a better
clinical efficacy. /e secondary outcomes are clinical

symptoms and in the level of serum inflammatory factors.
/e combination therapy significantly decreased the du-
ration of morning stiffness, alleviated tender joint count,
relieved swollen joint count, decreased ESR, CRP, and RF,
and declined the levels of IL-1 and TNF-α. However, the
trial groups were not superior to the control groups in
terms of decreasing IL-6 and AEs./e results indicated that
combination of TG can reduce the level of serum in-
flammatory factors, delay the progression of bone damage,
and alleviate RA to some extent. On inspection of the
funnel plot for the efficacy, the independent research effect
points on the funnel plot are not distributed symmetrically
and certain heterogeneity was inevitable due to the small
samples and different drugs. Nevertheless, considering the
differences in clinical heterogeneity and varying levels of

Odds ratio
M-H, fixed, 95% CI

Odds ratio
M-H, fixed, 95% CI

Feng 2018 4 54 12 54 14.9 0.28 [0.08, 0.93] 
Gao 2017 3 40 10 40 12.4 0.24 [0.06, 0.96] 
Gao 2019 2 36 8 36 10.1 0.21 [0.04, 1.05] 
Long 2014 1 24 6 24 7.7 0.13 [0.01, 1.18] 
Sha 2019 3 40 8 40 9.9 0.32 [0.08, 1.33] 
Sun 2016 2 31 9 31 11.3 0.17 [0.03, 0.86] 
Wan 2009 4 23 5 23 5.5 0.76 [0.18, 3.28] 
Zhang 2017 2

1
34 6 34 7.6 0.29 [0.05, 1.56] 

Zhang 2018 50 11 50 14.5 0.07 [0.01, 0.58]
Zhao 2014 0 30 4 30 5.9 0.10 [0.00, 1.88]

Total (95% CI) 362 362 100.0 0.23 [0.14, 0.39] 
Total events 22 79 
Heterogeneity: chi2 = 4.83, df = 9 (P = 0.85); I2 = 0% 

0.002 0.1 10 500 Test for overall effect: Z = 5.73 (P < 0.00001) 
Favours (experimental) Favours (control)

Study or subgroup Experimental
Events Total

Control
Events Total Weight (%)

(a)

QR

2

1.5

1

0

0.5

SE
 (l
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R]
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101 5000.10.002
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Figure 3: Forest plot (a) and funnel plot (b) of Tripterygium glycosides combined with Leflunomide in the treatment of rheumatoid arthritis
for total efficacy.
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statistical heterogeneity, the results were found to be su-
perior but limited evidence on the effectiveness and safety
of TG combined with LEF in the treatment of RA was
available.

/ere are several limitations to be taken into account.
Foremost, all included studies have a small number of
participants or are single-center study. Second, longer-
term studies are required to establish the effect of

Feng 2018 0.92 0.16 54 1.24 54 12.5 –0.32 [–0.40, –0.24]
Gao 2017 0.6 0.11 40 1.09 40 12.6 –0.49 [–0.56, –0.42]
Min 2012 0.15 0.02 25 0.2 25 12.9 –0.05 [–0.07, –0.03]
Sha 2019 0.66 0.11 40 0.91 40 12.7 –0.25 [–0.31, –0.19]
Wan 2009 0.64 0.16 23 0.59 23 12.4 0.05 [–0.04, 0.14]
Zhang 2011 0.51 0.15 30 1.06 30 12.6 –0.55 [–0.62, –0.48]
Zhang 2017 0.27 0.02 34 0.69 34 12.9 –0.42 [–0.43, –0.41]
Zhang 2018 1.46 0.54 50 1.72 50 11.4 –0.26 [–0.42, –0.10]

Total (95% CI) 296 296 100.0 –0.29 [–0.45, –0.12]
Heterogeneity: tau2 = 0.05; chi2 = 1112.10, df = 7 (P < 0.00001 ); I2 = 99% 
Test for overall effect: Z = 3.46 (P = 0.0005) –1 –0.5 0 0.5 1

Favours (experimental) Favours (control)

Mean difference
IV, random, 95% CI

Mean difference
IV, random, 95% CIStudy or subgroup Experimental
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Gao 2017 3.17 0.35 40 5.23 0.68 40 9.3

9.1
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Gao 2019 4.01 0.34 36 4.52 1.37 36 –0.51 [–0.97, –0.05]
Long 2014 4.51 1.42 24 6.75 2.05 24 7.9 –2.24 [–3.24, –1.24]
Min 2012 19.63 3.15 25 19.91 3.44 25 5.7 –0.28 [–2.11, 1.55]
Sha 2019 6.81 1.47 40 9.67 1.64 40 8.6 –2.86 [–3.54, –2.18]
Sun 2016 4.01 2.13 31 4.08 1.42 31 8.1 –0.07 [–0.97, 0.83]
Wan 2009 2.79 0.75 23 3 0.69 23 9.1 –0.21 [–0.63, 0.21]
Zhang 2011 4.63 2.71 30 5.23 2.21 30 7.2 –0.60 [–1.85, 0.65]
Zhang 2017 8.07 1.22 34 12.39 1.04 34 8.9 –4.32 [–4.86, –3.78]
Zhang 2018 4.54 2.98 50 6.82 1.87 50 7.9 –2.28 [–3.26, –1.30]
Zhao 2014 1.81 0.23 30 2.47 0.28 30 9.4 –0.66 [–0.79, –0.53]

Total (95% CI) 417 417 100.0 –1.51 [–2.20, –0.83]
Heterogeneity: tau2 = 1.30; chi2 = 312.97, df = 11 (P < 0.00001 ); I2 = 96% 
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Feng, 2018 3.01 1.24 54 3.49 1.06 54 8.6 –0.48 [–0.92, –0.04]
Gao, 2017 10.92 1.63 40 15.27 2.16 40 6.4 –4.35 [–5.19, –3.51] 
Gao, 2019 0.48 0.14 36 1.17 0.25 36 9.8 –0.69 [–0.78, –0.60] 
Long, 2014 4.13 0.35 24 4.02 0.46 24 9.5 0.11 [–0.12, 0.34]
Min, 2012 13.02 1.06 25 13.07 0.99 25 7.9 –0.05 [–0.62, 0.52]
Sha, 2019 6.34 1.21 40 8.72 1.52 40 7.7 –2.38 [–2.98, –1.78]
Sun, 2016 0.51 0.15 31 1.06 0.14 31 9.9 –0.55 [–0.62, –0.48]
Wan, 2009 2.76 0.95 23 3.16 0.88 23 8.1 –0.40 [–0.93, 0.13]
Zhang, 2011 4 2.13 30 4.07 1.41 30 6.0 –0.07 [–0.98, 0.84]
Zhang, 2017 3.51 1.36 34 6.94 0.54 34 8.3 –3.43 [–3.92, –2.94]
Zhang, 2018 3.11 1.68 50 5.85 1.26 50 7.9 –2.74 [–3.32, –2.16]
Zhao, 2014 2.14 0.28 30 2.94 0.36 30 9.7 –0.80 [–0.96, –0.64]

Total (95% CI) 417 417 100.0 –1.24 [–1.59, –0.88]
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Figure 4: Forest plot of Tripterygium glycosides combined with Leflunomide in the treatment of rheumatoid arthritis for morning stiffness
(a), tender joint count (b), and swollen joint count (c).
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combination treatment. /ird, trials were generally of
poor quality, and the funnel plot was carried out in clinical
treatment efficacy; heterogeneity was inevitable due to the
different drugs in both trial groups and control groups.
Last, considering that all included trials were performed
in China, a possibility exists that negative results were

less likely to be published, which might contribute to a
bias.

In summary, patients receiving TG combined with LEF
therapy may derive an important benefit that was demon-
strated by the limited improvement in the clinical signs and
symptoms of RA.
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Figure 5: Forest plot of Tripterygium glycosides combined with Leflunomide in the treatment of rheumatoid arthritis for erythrocyte
sedimentation rate (a), C-reactive protein (b), and rheumatoid factor (c).
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Figure 6: Forest plot of Tripterygium glycosides combined with Leflunomide in the treatment of rheumatoid arthritis for IL-1 (a), IL-6 (b),
and TNF-α (c).

Feng 2018 5 54 7 54 9.9 0.71 [0.24, 2.11]
Gao 2017 6 40 5 40 7.0 1.20 [0.40, 3.62]
Gao 2019 2 36 3 36 4.2 0.67 [0.12, 3.75]
Min 2012 6 25 11 25 15.5 0.55 [0.24, 1.25]
Sun 2016 1 31 3 31 4.2 0.33 [0.04, 3.03]
Wan 2009 8 23 9 23 12.7 0.89 [0.42, 1.89]
Zhang 2011 7 30 5 30 7.0 1.40 [0.50, 3.92]
Zhang 2017 2 34 8 34 11.3 0.25 [0.06, 1.09]
Zhang 2018 17 50 12 50 16.9 1.42 [0.76, 2.65]
Zhao 2014 5 30 8 30 11.3 0.63 [0.23, 1.69]

Total (95% CI) 353 353 100.0 0.83 [0.61, 1.13]
Total events 59 71
Heterogeneity: chi2 = 8.88, df = 9 (P = 0.45); I2 = 0% 
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Figure 7: Forest plot of Tripterygium glycosides combined with Leflunomide in the treatment of rheumatoid arthritis for adverse events.
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