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Objective: To assess the effectiveness and safety dhe total glucosides of paeony(TGP)
on the treatment of primary Sjégren's syndrome (pSS) by conatcting a meta-analysis.

Methods:  Eight databases were searched from their inception to Deceiver 10,
2018 for randomized controlled trials (RCTs). The Revman % .software was used for
this meta-analysis.

Results: Nine RCTs which included 770 participants were identi ed. Boled results
showed that signi cant difference in Schirmer's test P < 0.00001) comparing TGP with
placebo (PBO). However, the pooled results displayed sigeant differences in salivary
ow rate, Schirmer's test, erythrocyte sedimentation rate(ESR), C-reactive protein (CRP),
rheumatoid factor (RF), serung-globulin, immunoglobulin G (IgG), IgA, IgM, and effective
rate P 0.01) in the co-administration of TGP with immunosuppressat (IS) compared
with IS alone. Subgroup analyses revealed both heterogertg@s in ESR and serum
g-globulin were eliminated, showing combined interventiorof TGP C IS being more
advantageous than single usage of ISR < 0.00001). However, the advantage varied
among three subgroups and showed a gradual weakening over ie. Furthermore,
our results showed statistical signicance in Schirmers ést (P D 0.0006), when
hydroxychloroquine (HCQ) was jointly applied, but not in thcase of combined TGP with
methotrexate (MTX)R D 0.41). For the safety analysis, the most common adverse eves
(AEs) were diarrhea or gastrointestinal discomfort, and nsevere AEs were reported in
TGP group. Meanwhile, six trials showed statistically irgi cant differences between
TGPC IS and IS in AEsR D 0.76).

Conclusions: Improving the lacrimal gland secretion (Schirmer's testy ithe prominent
function of TGP compared with PBO. TGPC IS can improve the clinical symptoms,
such as lacrimal and salivary gland secretion function (Satmer's test, salivary ow rate),
in ammatory indices (ESR, CRP, and RF) and immunoglobulin@-globulin, 1gG, IgA,
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and IgM) on the basis of IS monotherapy. In addition, TGP hasmaacceptable safety
pro le and AEs were not increased when TGP combined with IS ipSS. Therefore, TGP
can be considered to be a potentially valid and safe drug forhie treatment of pSS in the
clinic. In view of the limitations of the included trials, #hpotential bene cial effectiveness
and safety of TGP need additional high-quality, multi-ceet, and large-scale RCTs to
assess its use in pSS treatment.

Keywords: the total glucosides of paeony , primary Sjogren's syndrome, effectiveness, safety, meta-anal ysis

INTRODUCTION and demand more RCTs to prove the e cacygrone and
Colafrancesco, 2016; Carsons et al., $0&fich leaving current
Siogren's syndrome (SS) is a chronic systemic autoimmunginical treatment for pSS being limited. Therefore, a safed
disease characterized by the |ymph00yt|c in ltration of expne more e ective therapeutic Strategy need to be exp|ored_
glands in pathology and manifested by glandular dysfunctiod The total glucosides of paeony (TGP) is the active compound
classic sicca symptoms of dry eyes and mouth in cliiendhya  extracted from the roots oPaeonia lacti oraPall, a traditional
et al., 201y Generally, SS falls under two headings, namelghinese medicinal herb, which has been reported with aniiges
primary Sjogrens syndrome (pSS) and secondary Sjogremti-in ammatory, immunomodulatory, and antioxidant
syndrome (sSS)Nair and Singh, 201)7 sSS often arises functions (e and Dai, 2011; Luo et al., 2016, 2PIVGP has
along with other autoimmune diseases, such as rheumatoigeen approved by the China Food and Drug Administration to
arthritis (RA) and systemic lupus erythematosus (SLE), &&d t pe applied treating RA in 1998, then it has been used for the
accompanying disease of sSS is always the main determinant@fatment of SLE and SSfang and Dai, 2012; Zhao et al., 2012;
treatment decisions which leads to diculty in evaluatinge | et al.,, 201R In recent years, TGP has been increasingly used
treatment of SS, so in this study we focus on pSS which normalli treating pSS, and clinical and experiment studies condiioge
occurs alonef(oldgate and St.Clair, 2016; Saraux et al., 201revious researchers have demonstrated that TGP can ref&ve i
Both etal., 2017; Perzynska-Mazan et al., 2018 typical symptoms, improve gland function, and have functions
In terms of its mobility in di erent genders of pSS, women areof aecting the Th1/Th2 cytokine balance, decreasing the
ten times more likely to men and may occur at any age, with @xpression levels of tumor necrosis factoff NF-a), interferon-
mean onset age ranging from 40 to 5@si(el and Shahane, 2014;g (IEN-g), inerleukin-4 (IL-4), and reducing the pathological
Paiva and Rocha, 20)L5According to latest epidemiological damage of submandibular glands by upregulating AQP-5 and
data, the prevalence of pSS is about 0.29 to 0.77% in Chiltg mRNA expression, which suggested TGP may represent a
(Chinese Rheumatology Association, 2))1dnd the incidence potential novel therapeutic agent for the treatment of pSS is th
and prevalence rates global wide are 6.92 (95% CI 4.98 to 8.8fpdern age\(u et al., 2015, 2016; Zhou et al., 216
per 100,000 persons and 60.82 (95% Cl 43.69 to 77.94) perup to date, only one systematic review regarding the
100,000 persons, respectivelyir et al., 201 Key symptoms e ectiveness and safety of TGP in the treatment of pSS has been
such as glandular features, musculoskeletal pain, anduatigreported (in et al., 201)7 However, this review only included
can result in harsh physical limitations, immense psych@ai articles until July 2016. Meanwhile, the e ectiveness andtgafe
distress, and severe complications such as lymphoma, evgRiTGP used alone were absent from this review, and the farthe
greater nancial burdens on patients’ family in long term, ieh  in-depth analysis of indicators with heterogeneity was lagki
has been considerably a ecting their quality of life, makin@  too. Therefore, we aim to update and re-systematically review

heated research focus for medical specialists worldvidel(ner  the e ectiveness and safety of TGP in the treatment of pSS with
et aI., 2017; Ng et aI., 2017, Stack et aI., 2017; A|Uan éﬂaB regard to the latest pubhshed articles.

With its pathogenesis remaining unclear, more and more
studies have been working on identifying disease-assatiat
molecular clusters or biomarkers so to on one hand cIarif)}le-I-|_|O|:)S
the complex pathogenesis of pSS, and on the other han§earch Strategy

to provide reference for early diagnosis and prevention inye searched PubMed (Medline), Embase, Cochrane Central
clinic (Nishikawa et al., 2036 Register of Controlled Trials (CENTRAL), EBSCOhost, China
To date, pSS treatment protocols in clinic are normallyNational Knowledge Infrastructure (CNKI), Wanfang Med
determined in line with overall evaluation of patients' Database, Chinese Biomedical (CBM) Database, and Chinese
symptoms and extraglandular manifestations. At presenty|pP Information Database from their inception to December
immunosuppressants/ Disease-modifying Anti-rheumatic @u 10, 2018. On the other hand, websites of Clinicaltrials.gul a
(DMARDs) are the main strategies used against extraglandul@hinese Clinical Trial Registry were thoroughly searched to
manifestations, but they did not highlight the improvemerft o con rm the availability of relevant unpublished studies. &h
gland function and exist risk of adverse evenBaiaux et al., languages were restricted in English and Chinese. For thiedng
2016; Stefanski et al., 2Q1Biologic agents remain controversial electronic databases, the search strategy was set assfollow
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(paeon OR TGP) AND (Sjogren's syndrome OR SS OR Sjogrerstatistical heterogeneity. A random-e ect model was applied
Syndrome OR Syndrome, Sjogren's OR Sjogren Syndrome QRI-squared> 50% or Chi-squared tegh < 0.1; otherwise,
Sicca Syndrome OR Syndrome, Sicca). For the Chinese desabaa xed-e ect model was adopted. A signi cance level of 5%
free textterms were used, such as “baishao zonggan” or “paful was employed for all statistical data. Subgroup analysis was
(which means total glucosides of paeony in Chinese) and “gan z carried out when heterogeneity exists. In addition, we cartdd
zong he zheng” (which means Sjogren’'s syndrome in Chinese).sensitivity analyses to evaluate the results.

Procedures RESULTS

The Preferred Reporting Item for Systematic Reviews and

Meta-Analyses (PRISMA) Statemeriti¢her et al., 2000was Characteristics of Included Studies

taken as the guideline in our study. Besides, the protocol ofve identi ed 351 records and removed 182 for duplication
this review was registered in PROSPERO, registration numbegason. A total of 89 records were excluded after screeniem th

is: CRD42018107570. based on the titles and abstracts. Our nal analysis incluéled
. . RCTs feng and Zhang, 2008; He, 2010; Cai, 2011; Yin, 2011;
Selection Criteria Zhao and Zhao, 2013; You and Wang, 2015; Liu and Deng, 2016;

Studies were included if they met the following criteriaf ¢bly  zhou et al., 2016; Liu et al., 20 &ith a total of 770 patients who
the RCTs related to the e ects of TGP in pSS were included ivere randomly grouped into TGP with PB@ D 389) (You and
this review. Trials published in the form of dissertationsr&e \vang, 2015; Zhou et al., 2016; Liu et al., J@Bco-intervention
also included as eligible studies. (2) individuals diagdosgh  of TGP and IS (TGFC IS) with IS alonef D 381) (Feng and
pSS according to the international classi cation in 2002li  zhang, 2008; He, 201Cai, 2011; Yin, 2011; Zhao and Zhao,
etal., 200 (3) patients who received oral TGP alone or TGP in2013; Liu and Deng, 20)1®y further analyzing the remaining
combination with IS in the experimental group, IS alone, or PBGiy||-text articles. The ow chart of trials selection was shoin

as controls for at least 2 months. (4) the outcome measurésnenrigure 1 The characteristics of the included trials were presented
consisted of EULAR Sjogren's Syndrome Disease Activitydndgn Table 1.

(ESSDAI), EULAR Sjogren's Syndrome Patient Reported Index
(ESSPRI), salivary ow rate, Schirmers test, ESR, CRP, RRyserQuality of Included Studies
g-globulin, 1gG, IgM, IgA, e ective rate, and AEs. We excludedonly two of the nine trials (22.2%) reported the method
the studies of Non-RCTs, self-control, conference ab&ra@s of randomization, and the seven remaining trials mentioned
well as patients not indicated for primary Sjogren's syndrome  randomization but did not describe the method in detail;

. . three studies (33.3%) reported allocation concealment; two
Data Extraction and Risk of studies (22.2%) described the blinding of participants, parsbn
Bias Assessment and outcome assessment; seven studies (77.8%) described the
Two authors (Z.F. and Z.B.Q.) extracted the relevant dataomplete outcome data; all studies (100%) showed low risk of
independently according to the predetermined selectiorselective reporting and unclear risk of other bigglres 2 3).
criteria. The data included the following: study designarye
of publication, participant characteristics, diagnostictenia, Effects of Interventions
methodology, intervention and control approaches, treatmenTGP vs. PBO
duration, outcome measures and AEs. The Cochrane risk gfmong the three studies comparing TGP with PBO, the pooled
bias tool (iggins and Green, 20)Iwas used to assess theresults showed signi cant dierence in Schirmers test (MD
methodological quality of each included study by the twoD 1.48, 95%Cl: 0.91 to 2.06%? D 0%, P < 0.00001), aside
authors. It included the following items: random sequencefrom ESSPRI, stimulated salivary ow rate, and EBR (0.05)
generation (selection bias), allocation concealmente(digin  (Figure 4).
bias), blinding of participants and personnel (performanceshia
blinding of outcome assessment (detection bias), incorepletTGP C IS vs. IS Alone
outcome data (attrition bias), selective reporting (repagti Six trials compared TGR IS with IS alone, and the pooled
bias), other bias. The risk of bias was evaluated throughgusi results displayed signi cant di erences in salivary ow rate,
“Low,” “Unclear” and “High.” When disagreements occurred,Schirmer's test, ESR, CRP, RF, segtgiobulin, 19G, I1gA, IgM,
two authors discussed to resolve these issues. If disagreaem and e ective rate®  0.01) Figure 5).
persisted, then the third author (Z.L.L.) was consulted tokma  Meanwhile, we conducted subgroup analyses based on

the nal decisions. di erent intervention duration due to high heterogeneity in
o _ Schirmer's test, ESR, and sergnglobulin.
Statistical Analysis Both heterogeneities in ESR and serugrglobulin were

The Revman 5.3 software was used for this meta-analysis. Feliminated after subgroup analyses, and the results stayed
dichotomous data, relative risks (OR) was used to express; Foonsistent with the combined, showing combined interventi

continuous data, the mean dierence (MD) or standardizedof TGP C IS being more advantageous than single usage of
mean di erence (SMD) and a 95% con dence internal (Cl) werelS (P < 0.00001). However, the advantage varied among three
used. The I-squared and Chi-squared tests were used tosassegbgroups and showed a gradual weakening over time, with 3
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=
g
:
i= Records identified through database Additional records identified
g searching through other sources
= (n=351) n=0)
— v v
Records after duplicates removed
e (n=169)
=
3
3
@ v Records excluded based
on titles and abstracts
Records screened _
—/ » (n :89)
(n=169)
v
2
= Full-text articles assessed Full-text articles excluded
& for eligibility > (n =71):
- (n=80) Non-RCT (n=1)
The experiment intervention did
— v not meet the inclusion criteria
) Studies included in (n=60)
qualitative synthesis Not indicated for primary
- (n=9) Sjogren’s syndrome (n=1)
—§ Less detailed data (n=8)
E) v Duplicated publication (n=1)
Studies included in
quantitative synthesis
(meta-analysis)
(n=9)
FIGURE 1 | Flow chart of trials selection.

months (MD D 2.03, 95%Cl: 2.46 to 1.60,12 D 0%, P intervention time, which explained removing the study about
< 0.00001) signi cantly better than 9 months in ESR (MD HCQ (Zhao and Zhao, 20)3 the subgroup heterogeneity
1.02, 95%Cl: 1.50to 0.55,P < 0.0001), and with 6 months disappearedI€ D 0) and removing the two studies using MTX
(MD D 3.54, 95%Cl: 4.14to 2.95,12 D 0%,P < 0.00001) (Cai, 2011; Liu and Deng, 20)l&lso eliminated the problem
signi cantly better than 9 months in serurg-globulin (MD D  of heterogeneity. Also, we found that the 3-month and 9-
1.79, 95%CI: 2.32to 1.26,P < 0.0001) Figures § 7). month studies Feng and Zhang, 2008; He, 2010; Yin, 2011
In view of the heterogeneity of Schirmer's test in 6 monthswere taken HCQ and MTX as controls, respectively. Therefore,
still being high (2 D 69%) Figure 8, we further conducted we conducted comparisons between the groups according to
sensitivity analyses and found out its heterogeneity may bgpecic IS used. For HCQ, combined use of TGP with HCQ was
mainly due to combined use with dierent IS during that advantageous than single its use, with its e ect being sigmitlya
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TABLE 1 | The characteristics of the included trials.

References sex Sample size(M/F) Age (year) Intervention and dose Duration Main outcomes
ration(M/F) (months)
Experimental Control Experimental Control
Feng and Zhang, 2008 0/78 42 36 24-52 TGP 0.69g MTX 10 mg qw 9 months Salivary ow rate, Schirmer's
tidCMTX 10 mg test, ESR, serumg-globulin,
qw AEs
He, 2010 0/48 26 22 28-57 TGP 600 mg HCQ 200mg bid 3 months Salivary ow rate, Schirmer's
tidCHCQ 200 mg test, ESR, IgG, IgM, IgA, serum
bid g-globulin, AEs
Cai, 2011 7153 3030 22-64 TGP 0.69 MTX 10 mg gqw 6 months Effective rate, salivary ow rate,
qdCMTX 10 mg Schirmer's test, RF, ESR, CRP,
qw serum g-globulin, AEs
Yin, 2011 0/81 42 39 35-61 TGP 600 mg HCQ 200mg bid 3 months Salivary ow rate, Schirmer's
tidCHCQ 200 mg test, RF, ESR, 1gG, AEs
bid
Zhao and Zhao, 2013 3/55 30 28 28-67 TGP 0.69g HCQ 100mg bid 6 months Salivary ow rate, Schirmer's
tidCHCQ 100 mg test, ESR, IgG, IgM, IgA, AEs
bid
Liu and Deng, 2016 8/48 28 28 24-55 TGP 0.6 mg, MTX5mg 10mg, 6 months Effective rate, salivary ow rate,
bid tidCMTX qw  biw Schirmer's test, RF, ESR, CRP,
5mg 10mg, serum g-globulin, AEs
gqw biw
You and Wang, 2015 N/A 1515 27-67 TGP 0.6g, PBO 6 months ESSDAI, ESSPRI, Stimulated
bid 0.6g, tid salivary ow rate, Schirmer's
test, AEs
Zhou et al. (2016) 6/39 2916 N/A TGP 0.6 g, tid PBO 6 months Stimulated salivary ow ate,
ESR,AEs
Liu et al. (2018) 13/301 211103 18-75 TGP 0.69, PBO 6 months ESSPRI, Schirmer's test,
bid 0.6g, tid Stimulated salivary ow rate,
ESR, AEs

TGP, the total glucosides of paeony; Placebo, PBO; MTX, methotrexate; HC@ydroxychloroquine; ESR, erythrocyte sedimentation rate; CRP, C-reactipeotein; RF, rheumatoid factor;
immunoglobulin (1gG, IgM, and IgA); AEs, adverse events

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) _

Selective reporting (reporting bias) _

Other bias | |

0% 25% 50% 75%  100%

. Low risk of bias |:| Unclear risk of bias . High risk of bias

FIGURE 2 | Risk of bias graph of included studies.

better in 3 months (MDD 3.49, 95% CI: 2.70 to 4.28,D 0%, than 6 months, whose e ect was even not better than using
P < 0.00001) than in 6 months (MD 1.30, 95% CI: 0.38 to MTX alone (MDD 0.08, 95% Cl: 0.59 to 0.43]2 D 0%,
2.22,P D 0.006) Figure 9A); as for MTX, combined use with P D 0.76) Figure 9B), suggesting that when TGP was used in
MTX for 9 months is better than single use of MTX (MD 1.25, combination with di erent IS, there were di erences in time
95% CI: 0.57 to 1.9%,D 0.0003), and signi cantly advantageouse ect accordingly.
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FIGURE 3 | Risk of bias summary of included studies.

with Placebo, there was a signi cant di erence in AES 0.04),
which reported mild to moderate diarrhea in nineteen patients,
gastrointestinal discomfort in two patients, mild dizzineiss
two patients, and leukopenia in one patient in the TGP group
which involved 260 patients totally. Moreover, no severe AEs
were observed in the three trials.

TGP C IS vs. IS Alone

AEs were reported in all six trials=éng and Zhang, 2008; He,
201Q Cai, 2011; Yin, 2011; Zhao and Zhao, 2013; Liu and Deng,
2016. Comparisons of AEs in TGE IS group and IS alone
group demonstrated insigni cant di erencesP(D 0.76). The
main AEs were stated as diarrhea, transaminase abnormality
and blurred vision in a few of participants who received TGP
in combination with 1S. Meanwhile, symptoms such as skin
rash, blurred vision, and transaminase abnormality ocedrin

the groups who received IS alone. Two trigteiig and Zhang,
2008; Zhao and Zhao, 20)lSeparately reported that one patient
withdrew from the study due to severe diarrhea in TGP

IS group.

DISCUSSION

The main constituents of TGP, containing paeoni orin, paeoni
albi orin, hydroxy-paeoni orin, and benzoylpaeoni orin, hae
been reported to have anti-in ammatory and immunoregulator
activities {Vang et al., 2015 Previous studies showed that
TGP plays a de nite role in pSS treatment, reducing ESR and
improving the symptoms of dry mouth and eyés ¢t al., 200R

In Jin's meta analysis that published in 2017, they compared
e cacy di erences resulted from co-administration of TGP dn

an immunosuppressant (IS) with the same IS alone, and found
out the e cacy of “TGPCIS” was superior in terms of improving
exocrine function (saliva ow test and Schirmer test), rethg

in ammatory indices (ESR and CRP) and immunoglobulins
(IgM and 1gG). Meanwhile, AEs were found both similarly few in
two groups. However, they did not analyze the e cacy and safet
of TGP when it used alone; neither did they conduct further

Furthermore, we re-analyzed each subgroup to explort-depth analysis of indicators with heterogeneity.
possible di erences resulted from the combined applications of [N our study, we included nine trials which contained TGP vs.

di erent IS and discovered statistical signi cance was oted
in Schirmer's test (MCD 2.70, 95%CI: 1.15 to 4.24,D 84%,P
D 0.0006) Figure 90, when HCQ was jointly applied, but notin
the case of combined TGP with MTX (MD 0.37, 95%CI: 0.51
to 1.62,12 D 79%,P D 0.41) Figure 9D). In view of the high
heterogeneity of the two subgroups, further sensitivity lgsia
was performed and the relevant individual studies were ebedu
(Feng and Zhang, 2008; Zhao and Zhao, JPh&terogeneities of

PBO and TGEIS vs. IS, along with a recent multi-center trial
with high quality (iu et al., 2018 Meanwhile, the heterogeneity
was further processed through subgroup analysis and sensitiv
analysis, which made our study, a more comprehensive version
than Jin's. Comparing e ects from single use of TGP and PBO,
both bene cial e ect in Schirmer's test and di erences in AEs
were observed in the two groups. When co-intervention of TGP
and IS was applied, our results were in favor of Jin's, however

the two subgroups were then eliminated and still have the egct indicate more bene cial e ects in terms of regulating RF, seru

with signi cant di erence between the two subgroups (MD
3.49, 95% Cl: 2.70 to 4.28,D 0%,P < 0.00001; MDD  0.08,
95% Cl: 0.59to 1.43)2D 0%,PD 0.76) Eigure 10.

Safety of Interventions

TGP vs. PBO

Three included trials reported Adverse Events (AES) and
Wang, 2015; Zhou et al., 2016; Liu et al., 20CGbmpared TGP

g-globulin and IgA levels, and increasing e ective rate than
using IS alone. Moreover, these bene cial e ects may vary in
accordance with intervention duration and di erent IS applied.

Effect on Exocrine Gland

Secretion Function
Our meta-analysis demonstrated that TGP could signi cantly
improve Schirmer's test result compared to PBO. Meanwhile,
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TGP Placebo Std. Mean Difference Std. Mean Difference
tu r Subgrou Mean D Total Mean D Total Weight IV, Random, 95% ClI 1V, Random, 95% ClI
Liu et al. 2018 -0.73 1.8466 170 -0.43 1.785 88 45.9% -0.16 [-0.42, 0.09] LN
You and Wang 2015 -1.87 1.344 15 -0.07 1.635 15 23.9% -1.17 [-1.95, -0.39] =
Zhou et al. 2016 -0.31 0.99 29 -01 1.18 16 30.2% -0.19[-0.81, 0.42] Ll
Total (95% CI 214 119 100.0% -0.41[-0.94, 0.11] I
(95% ClI) % -
Heterogeneity: Tau? = 0.14; Chi2 = 5.77, df = 2 (P = 0.06); I = 65% 2 1 0 1 2
Test for overall effect: Z = 1.55 (P = 0.12) Favours [TGP] Favours [Placebo]
TGP Placebo Mean Difference Mean Difference
r r Mean D Total Mean D Total Weight IV, Fix 5% Cl 1V, Fix 5% Cl
Liu et al. 2018 3.09 658 170 1.06 554 88 14.2% 2.03[0.51, 3.55] -
You and Wang 2015 1.28 1.047 15 -0.11 0.636 15 85.8% 1.39[0.77,2.01] ‘.'
Total (95% ClI) 185 103 100.0% 1.48[0.91, 2.06] <
Heterogeneity: Chi? = 0.58, df = 1 (P = 0.45); I? = 0% :4 _’2 ('] é j‘
Test for overall effect: Z = 5.06 (P < 0.00001) Favours [Placebo] Favours [TGP]
3 9
Schirmer’s test
TGP Placebo Std. Mean Difference Std. Mean Difference
1 Mean | Weigh IV, Random, 95% ClI IV, Random, 95% CI
Liu et al. 2018 017 04 170 012 04 88 48.1% 0.12[-0.13, 0.38]
You and Wang 2015 0.33 0.324 15 0.05 0.223 15 22.8% 0.98[0.22, 1.74] -
Zhou et al. 2016 0.21 0.462 29 0.23 0.403 16 29.0% -0.04 [-0.65, 0.57]
Total (95% ClI) 214 119 100.0% 0.27 [-0.20, 0.74]
Heterogeneity: Tau? = 0.10; Chi? = 4.91, df = 2 (P = 0.09); I> = 59% 2 1 0 1 2
Test for overall effect: Z = 1.12 (P = 0.26) Favours [Placebo] Favours [TGP]
Stimulated salivary flow rate
TGP Placebo Std. Mean Difference Std. Mean Difference
i % Cl IV, Fixed, 95% CI
Liu et al. 2018 29.6 159 170 34 19.3 88 84.9% -0.26 [-0.51, 0.00]
Zhou et al. 2016 304 17.3 29 275 14 16 15.1% 0.18 [-0.44, 0.79] I
Total (95% Cl) 199 104 100.0% -0.19 [-0.43, 0.05] @
Heterogeneity: Chiz = 1.62, df = 1 (P = 0.20); I2 = 38% 5 1 Py 1 2
Test for overall effect: Z=1.57 (P = 0.12) Favours [TGP] Favours [Placebo]
TGP Placebo Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI
You and Wang 2015 7 15 0 15 35.9% 27.35[1.39, 539.83] =
Zhou et al. 2016 5 34 1 17 64.1% 2.76 [0.30, 25.71] L
Total (95% Cl) 49 32 100.0%  6.29 [1.05, 37.54] i
Total events 12 1
ity CRi2 = - - .12 = 319 I t t {
_II-_|et<t3|;ogene|tyI.l Cfr;l . 124_62032 ;(_P0 0(4){23), 2=31% 0.001 01 1 10 1000
est for overall effect: Z = 2.02 (P = 0.04) Favours [TGP] Favours [Placebo]
AEs
FIGURE 4 | Forest plots of TGP compared with PBO.
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FIGURE 5 | Forest plots comparing TGRCIS and IS.

the co-intervention of TGP with MTX or HCQ was superior
to the single use of MTX or HCQ. It is suggested that
TGP may have unique advantage in improving lacrimal gland
secretion function, and can exert this e ect advantage dgyliits
combined use.

However, we found that the combined use of di erent IS and
intervention duration to be the determining factors respilts
for the high heterogeneity in Schirmer's test through sudugyr
analysis and sensitivity analysis. Our meta-analysis denatesir
that co-intervention of TGP with HCQ could improve Schirmer's
test result signi cantly compared with single usage of HC@Qt b
this advantage can be weakened with time; on the contrary,
the co-intervention of TGP with MTX showed no signi cant
di erence compared with using MTX alone, but it can become
better than MTX over time. As the current studies have found
no clear e ects of HCQ and MTX on Schirmer's testkopouli
et al., 1996; Wang et al., 2Q1the context mentioned above
presented that co-intervening with HCQ may be more conducive
to TGP to improve lacrimal gland secretion or synergistic
reaction may take place when TGP and HCQ were used together,
while in combination with MTX may not be conducive or have
antagonistic action, and both the potential synergistic tieac
and antagonistic action mentioned above may decrease over
time. We also have found that there was published trigigo
and Zhao, 201)3con rming the observed more bene cial e ect
on Schirmer's test of TGPHCQ than TGP P < 0.01), which
supports our inference that HCQ may result in synergistic
reaction on Schirmer's test. However, we have not found any
relevant literature reports on MTX antagonism, and there il st
no evidence of the intervention time e ect of HCQ or MTX,
which requires further studies in the foreseeable future.

Meanwhile, our meta-analysis demonstrated that TGP had
no statistical di erence in the improvement of salivary owtea
compared to PBO, while the co-administration of TGP and the
above IS was superior to single-use of IS. For salivary gland
secretion, there was a study shown that HCQ can increasaegali
ow rate in pSS patientsNlumcu et al., 2013 nevertheless,
other study suggested that this e ect was not obvidasi{enberg
et al., 201} The recent published review showed very limited
e ect of HCQ in improving the salivary ow rate, but slightly
higher function in the treatment of dry mouth than placebo
group (Wang et al., 2017 The previous literature did not
show the role of MTX in improving the salivary ow rate and
changing objective parameters of dry moutBkppouli et al.,
1996. The above suggests that TGP may have a weak e ect on
the improvement of salivary ow rate, and can enhance the e ect
of HCQ on increasing salivary ow rate when used with HCQ
together, or promote the e ect itself when co-intervention kwvit
HCQ or MTX.

Effect on In ammatory Indice

Our pooled data indicated that although TGP was not superior
in decreasing ESR compared with PBO, ESR was improved
signi cantly when TGP was combined with MTX or HCQ.
According to the meta-analysis published Biang et al. (2017)
which showed that HCQ could reduce ESR compared with
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TGP +1IS IS alone Std. Mean Difference Std. Mean Difference
udy or Suk ea a a ei and 95% Cl IV, Random, 95% CI
2.4.1 3 months
He 2010 27 33 26 36 5.2 22 13.4% -2.07 [-2.79, -1.36] -
Yin 2011 26 4.2 42 36 5.6 39 17.6% -2.01[-2.55, -1.47] -
Subtotal (95% CI) 68 61  31.0% -2.03 [-2.46, -1.60] -

Heterogeneity: Tau? = 0.00; Chi? = 0.02, df = 1 (P = 0.90); I>=0%
Test for overall effect: Z =9.26 (P < 0.00001)

2.4.2 6 months

Cai 2011 18.54 4.54 30 28.34 8.65 30 16.8% -1.40 [-1.97, -0.83] -
Liu and Deng 2016 18.53 4.53 28 28.33 8.64 28 16.3% -1.40 [-1.99, -0.81] -
Zhao and Zhao 2013 292 44 28 346 5.1 26 16.6% -1.12[-1.70, -0.54] T
Subtotal (95% CI) 86 84 49.7% -1.31[-1.64, -0.97] >

Heterogeneity: Tau? = 0.00; Chi? = 0.60, df =2 (P = 0.74); 2= 0%
Test for overall effect: Z =7.68 (P < 0.00001)

2.4.3 9 months

Feng and Zhang 2008  18.42 4.36 42 22.74 3.98 36 19.3% -1.02 [-1.50, -0.55] -

Subtotal (95% CI) 42 36 19.3%  -1.02[-1.50, -0.55] -

Heterogeneity: Not applicable

Test for overall effect: Z = 4.22 (P < 0.0001)

Total (95% CI) 196 181 100.0%  -1.48 [-1.83, -1.12] >

Heterogeneity: Tau? = 0.11; Chi2 = 11.53, df = 5 (P = 0.04); 12 = 57% 2 1 ; 1 2

Test for overall effect: Z =8.19 (P < 0.00001)

) . Favours [TGP + IS] Favours [IS alone]
Test for subaroun differences: Chiz = 10.91. df = 2 (P = 0.004). I? = 81.7%

FIGURE 6 | Subgroup analysis of ESR based on intervention duration of@P C IS vs. IS alone.

FIGURE 7 | Subgroup analysis of serumg-globulin based on intervention duration of TGRC IS vs. IS alone.

PBO, and some studies that revealed that MTX has antMTX or HCQ monotherapy, which further con rm that the

in ammatory activity and can improve in ammatory makers combination of TGP with IS has a synergistic e ect onimproving

(Cipriani et al., 2014; Nair et al., 20)1 We infer that TGP maybe the in ammatory markers.

have a synergistic e ect of enhancing the anti-in ammatory

activity of MTX or HCQ, and promoting their e ects on Effect on Immunoglobulins

improving ESR. However, the subgroup analysis suggested thait of the included three studies compared TGP with PBO

the intensity of the synergistic e ect of TGP may also dimimis referred to IgG and two referred to IgA and IgM. As no

over time. speci ¢ data given, its unavailable to merge, but theseistud
CRP and RF were signicantly improved when co-had shown that TGP cannot reduce the immunoglobulins

intervention of TGP with MTX or HCQ compared with signicantly. However, when TGP was combined with
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TGP + 1S IS alone Mean Difference Mean Difference
tudy or Subgrou Mean D Total Mean SD Total Weight 1V, Random, 95% CI 1V, Random, 95% CI
2.3.1 3 months
He 2010 8.56 1.72 26 5.32 2.74 22 15.0% 3.24 [1.92, 4.56] - =
Yin 2011 8.52 1.77 42 489 2.65 39 16.4% 3.63 [2.64, 4.62] -
Subtotal (95% CI) 68 61 31.3% 3.49 [2.70, 4.28] -

Heterogeneity: Tau? = 0.00; Chi? = 0.21, df = 1 (P = 0.64); 1= 0%
Test for overall effect: Z = 8.64 (P < 0.00001)

2.3.2 6 months

Cai 2011 856 148 30 864 134 30 17.3%  -0.08[-0.79, 0.63] —

Liu and Deng 2016 855 147 28 863 133 28 17.3%  -0.08[-0.81, 0.65] —

Zhao and Zhao 2013 945 214 28 815 124 26 16.6% 1.30[0.38, 2.22] —
Subtotal (95% Cl) 86 84 51.2%  0.33[-0.49, 1.15] N

Heterogeneity: Tau? = 0.36; Chi? = 6.55, df = 2 (P = 0.04); I =69%
Test for overall effect: Z=0.79 (P = 0.43)

2.3.3 9 months
Feng and Zhang 2008 8.56 1.72 42 7.31 1.36 36 17.4% 1.25[0.57, 1.93] -
Subtotal (95% CI) 42 36 17.4% 1.25[0.57, 1.93] -
Heterogeneity: Not applicable

Test for overall effect: Z = 3.58 (P = 0.0003)

Total (95% CI) 196 181 100.0% 1.48 [0.33, 2.64] .
Heterogeneity: Tau? = 1.88; Chi? = 55.96, df = 5 (P < 0.00001); 12 = 91% t t t t
Test for overall effect: Z = 2.51 (P = 0.01) 4 2 0 2 4

o ’ o Favours [IS alone] Favours [TGP + IS]
Test for subaroun differences: Chi2 = 31.92. df = 2 (P < 0.00001). 12 = 93.7%

FIGURE 8 | Subgroup analysis of Schirmer's test based on interventioduration of TGPC IS vs. IS alone.

IS, the pooled data in our meta-analysis indicated thatomprehensive and complete clinical trials are needed to design
serum g-globulin and three kinds of immunoglobulins and evaluate.

(IgG, IgA, and IgM) were improved signi cantly. Previous

studies have shown that HCQ can signicantly reduce

immunoglobulins in pSS patients-0x et al., 1983 and MTX Safety Assessment
is also thought to have the role in reducing immunoglobulins
This suggested that TGP may have the synergistic ee
of enhancing the immunomodulatory activity of MTX or
HCQ, and reducing immunoglobulins. Meanwhile, we can
also conclude that this intensity of synergistic e ect on
TGP has the possibility to decrease with time through th
subgroup analysis.

Our review also displayed a more detailed safety assessnaent th
the previous analysis. Although there was a signi cant di ezen

% AEs compared TGP with Placebo, the most common AEs
of TGP were diarrhea or gastrointestinal discomfort, and no
severe AEs were observed. Moreover, we noticed that theee's o
article mentioning comparing TGP with IS alone, the result of
Swhich indicated an overall equivalent e cacy between TGRIan
IS with no obvious hepatotoxicity or ocular toxicitylfao and
Zhao, 201} This suggested that the main AEs of TGP were mild
gastrointestinal reactions, and its safety may be supeadSt
Effect on Disease Index in comparison.

It had been pointed out that ESSDAI and ESSPRI now can be Comparing TGRIS with IS alone, there were insigni cant
used as endpoints in therapeutical studiggit(e, 2019, which  di erences in AEs P>0.05). In addition to the common AEs
were the indicators for evaluating disease activity andptgm  like transaminase abnormality and blurred vision when IS used
perception, respectively. In our three included trials of TGPalone, diarrhea is still the manifestation. However, AEsdme
compared with PBO, only one trial had ESSDAI score anadf patients were gradually relieved on the completion of the
was unable to merge, while there was no signi cant di erenceexperiment without treatment in these included trials. This
in ESSPRI. The included six trials of TGRS compared with means that we can use TGIS to treat pSS in clinic without
IS did not mention about ESSDAI and ESSPRI. Althoughncreasing safety risk.

the pooled data from two trials of TGRS compared with The doses of TGP used in the nine trials varied 600 to
IS suggested the advantage of TGP combination in e ectiv&,800 mg/day, e ectiveness and safety in dose dependent or
rate, they only calculated the rate of the patients with théndependent need more in-depth analysis if there are more-high
improvement degree 30% in the six indicators of the three quality trials in future. In view of this, more multi-centemd
aspects mentioned above. The calculation method needsefurthlarge-scale RCTs are strongly needed for a more comprehensive
study and demonstrate. Therefore, in the follow-up studyand objective evaluation of the e ectiveness and safety d? irG

it is necessary to involve ESSDAI and ESSPRI, and mopmatients with pSS in the foreseeable future.
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TGP +1S 1S alone

Study or Subgrouy Mean SD Total Mean SD_Total Weight
2.3.1 3 months

He 2010 856 172 26 532 274 22 222%
Yin 2011 852 1.77 42 489 265 39 250%
Subtotal (95% CI) 47.2%

Heterogeneity: Tau? = 0.0
Test for overall effect: Z

hiz =0.21, df =1 (P = 0.64); = 0%
64 (P < 0.00001)

2.3.26 months
Cai 2011
Liu and Deng 2016

856 148 30 864 1.34 30 0.0%
855 1.47 28 863 1.33 28 0.0%

Zhaoand Zhao 2013 9.45 214 28 815 124 26 255%
Subtotal (95% CI) 28 26 255%
Heterogeneity: Not applicable

Test for overall effect: Z = 2.75 (P = 0.006)

2.3.39 months

Fengand Zhang 2008 856 172 42 7.31 136 36 27.3%
Subtotal (95% CI) 42 36 27.3%

Heterogeneity: Not applicable
Test for overall effect: Z = 3.58 (P = 0.0003)

Total (95% CI) 138
Heterogeneity: Tau® = 1.3
Test for overall effect: Z

123 100.0%

TGP +1S 1S alone

2.3.1 3 months

He 2010 856 172 26 532 274 22 183%
Yin 2011 852 177 42 489 265 39 19.7%
Subtotal (95% CI) 68 61 38.0%
Heterogeneity: Tau? = 0.00; Chi = 0.21, df = 1 (P = 0.64); I = 0%

Test for overall effect: Z = 8.64 (P < 0.00001)

2.3.2 6 months

Cai 2011 856 148 30 864 134 30 207%
Liu and Deng 2016 855 147 28 863 133 28 206%

Zhao and Zhao 2013 945 214 28 815 124 26 0.0%

Subtotal (95% CI) 41.3%
Heterogeneity: Tau® = 0.00; Chi* = 0.00, df = 1 (P = 1.00); 1= 0%

Test for overall effect: Z = 0.31 (P = 0.76)

2.3.39 months

Feng and Zhang 2008 8.56 1.72 42 731 136 36 20.8%
Subtotal (95% CI) 42 36  20.8%
Heterogeneity: Not applicable

Test for overall effect: Z = 3.58 (P = 0.0003)

Total (95% Cl) 155 100.0%

Heterogeneity: Tau? = 2.32; Chi? = 55.72, df = 4 (P < 0.00001); I = 93%
Test for overall effect: Z = 2.15 (P = 0.03)
Test for subarouo differences: Chi?

.03)
55.50. df = 2 (P < 0.00001). |2 = 96.4%

TGP +IS 1S alone

2.3.1 3 months

He 2010 856 1.72 26 532 274 22 30.9%
Yin 2011 852 1.77 42 489 265 39 34.3%
Subtotal (95% CI) 68 61 65.1%

Heterogeneity: Tau? = 0.00; Chi = 0.21, df = 1 (P = 0.64); I = 0%
Test for overall effect: Z = 8.64 (P < 0.00001)

2.3.26 months
Cai 2011 856 148 30 864 134 30 00%
Liu and Deng 2016 855 147 28 863 133 28  0.0%
Zhaoand Zhao 2013 945 214 28 815 124 26 34.9%
Subtotal (95% CI) 28 26 349%
Heterogeneity: Not applicable

Test for overall effect: Z = 2.75 (P = 0.006)

2.3.39 months

Feng and Zhang 2008
Subtotal (95% CI)
Heterogeneity: Not applicable

Test for overall effect: Not applicable

856 172 42 731 1.36 36 0.0%
0

Total (95% Cl) 96 87 100.0%
Heterogeneity: Tau? = 1.56; Chi? = 12.64, df = 2 (P = 0.002); I* = 84%

Test for overall effect: Z = 3.42 (P = 0.0006)

Test for subarouo differences: Chi? = 12.43. df = 1 (P = 0.0004). |2 = 92.0%

1S alone

2.3.1 3 months
He 2010

Yin 2011
Subtotal (95% CI)

Heterogeneity: Not applicable

Test for overall effect: Not applicable

856 1.72 26 532 274 22 0.0%
852 1.77 42 489 265 39 0.0%
0 [

2.3.2 6 months
Cai 2011

Liu and Deng 2016
Zhao and Zhao 2013
Subtotal (95% CI)
Heterogeneity: Tau? = 0.00; Chi? = 0.00, df = 1 (P = 1.00); = 0%
Test for overall effect: Z = 0.31 (P = 0.76)

8.56 1.48 30
855 147 28
945 214 28

58

8.64 134 30 33.3%
863 133 28 32.9%
815 124 26 0.0%

58 66.1%

2.3.3 9 months

Feng and Zhang 2008 8.56 1.72 42 731 136 36 33.9%
Subtotal (95% CI) 42 36 33.9%
Heterogeneity: Not applicable

Test for overall effect: Z = 3.58 (P = 0.0003)

Total (95% CI) 100 94 100.0%

Heterogeneity: Tau? = 0.48; Chi” = 9.31, df = 2 (P = 0.010); I = 79%
Test for overall effect: Z = 0.82 (P = 0.
Test for subarouo differences: Chi? = 9.31. df = 1 (P = 0.002). 2 = 89.3%

Mean Difference
Random, 95% Cl

3.24[1.92, 4.56]
3.63[2.64,4.62]
3.49 (270, 4.28]

-0.08 [-0.79, 0.63]
-0.08 [-0.81, 0.65]
1.300.38, 2.22]
1.30 [0.38, 2.22]

1.25 [0.57,1.93]
1.25[0.57,1.93]

230 [1.06, 3.54]

Mean Difference

3.24[1.92,4.56]
3.63[2.64,4.62]
3.49 [2.70, 4.28]

-0.08[-0.79, 0.63]
-0.08 [-0.81, 0.65]

1.30[0.38, 2.22]
-0.08 [-0.59, 0.43]

1.25[0.57,1.93]
1.25[0.57,1.93]

1.53[0.14, 2.93]

Mean Difference

3.24[1.92, 4.56]
3.63[2.64,4.62)
3.49[2.70, 4.28]

-0.08[-0.79, 0.63]
-0.08 [-0.81, 0.65]
1.30[0.38, 2.22]
1.30[0.38, 2.22]

1.25[0.57,1.93]
Not estimable

270 [1.15, 4.24]

Mean Difference

R n, 9
3.24[1.92, 4.56]
3.63[2.64, 4.62]

Not estimable

-0.08[-0.79, 0.63]
-0.08 [-0.81, 0.65]

1.30[0.38, 2.22]
-0.08 [-0.59, 0.43]

1.25[0.57,1.93]
1.25[0.57,1.93]

0.37 [0.51,1.26]

FIGURE 9 | (A-D) Schirmer's test based on different intervention time (serisvity analysis).
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A
TGP +1IS IS alone Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
2.3.1 TGP+MTX vs MTX
Cai 2011 8.56 1.48 30 8.64 1.34 30 17.3% -0.08 [-0.79, 0.63] -1
Feng and Zhang 2008 8.56 1.72 42 7.31 1.36 36 17.4% 1.25[0.57, 1.93] -
Liu and Deng 2016 8.55 1.47 28 8.63 1.33 28 17.3% -0.08 [-0.81, 0.65] -
Subtotal (95% Cl) 100 94 521%  0.37 [-0.51, 1.26] N
Heterogeneity: Tau? = 0.48; Chi? = 9.31, df = 2 (P = 0.010); I2 = 79%
Test for overall effect: Z = 0.82 (P = 0.41)
2.3.2 TGP+HCQ vs HCQ
He 2010 8.56 1.72 26 5.32 274 22  15.0% 3.24 [1.92, 4.56] -
Yin 2011 8.52 1.77 42 489 265 39 16.4% 3.63[2.64, 4.62] -
Zhao and Zhao 2013 9.45 214 28 8.15 1.24 26 16.6% 1.30[0.38, 2.22] -
Subtotal (95% CI) 26 87 47.9% 2.70 [1.15, 4.24] ———
Heterogeneity: Tau? = 1.56; Chi? = 12.64, df = 2 (P = 0.002); I> = 84%
Test for overall effect: Z = 3.42 (P = 0.0006)
Total (95% Cl) 196 181 100.0% 1.48 [0.33, 2.64] ——
Heterogeneity: Tau? = 1.88; Chi? = 55.96, df = 5 (P < 0.00001); I = 91% ? t t t
-4 -2 0 2 4
Test for overall effect: Z = 2.51 (P =0.01) Favours [IS alone] Favours [TGP + IS]
Test for subaroup differences: Chi2 =6.55. df =1 (P =0.01). 12=84.7%
B
TGP +1S IS alone Mean Difference Mean Difference
| Weight 1V, Random, 95% Cl IV, Random, 95% ClI

2.3.1 TGP+MTX vs MTX

Cai 2011 8.56 1.48 30 8.64 1.34 30 25.7% -0.08 [-0.79, 0.63] .

Feng and Zhang 2008 8.56 1.72 42  7.31 1.36 36 0.0% 1.25[0.57, 1.93]

Liu and Deng 2016 8.55 1.47 28 8.63 1.33 28 25.7% -0.08 [-0.81, 0.65] -

Subtotal (95% Cl) 58 58 51.4% -0.08 [-0.59, 0.43] <>

Heterogeneity: Tau? = 0.00; Chi? = 0.00, df = 1 (P = 1.00); I*= 0%
Test for overall effect: Z=0.31 (P = 0.76)

2.3.2 TGP+HCQ vs HCQ

He 2010 856 1.72 26 532 274 22 23.7% 3.24[1.92, 4.56] -
Yin 2011 852 177 42 489 265 39 24.9% 3.63 [2.64, 4.62] —
Zhao and Zhao 2013 945 214 28 815 124 26 0.0% 1.30[0.38, 2.22]

Subtotal (95% CI) 68 61 48.6% 3.49 [2.70, 4.28] .

Heterogeneity: Tau? = 0.00; Chi? = 0.21, df = 1 (P = 0.64); I = 0%
Test for overall effect: Z = 8.64 (P < 0.00001)

Total (95% CI) 126 119 100.0%  1.63[-0.28, 3.54] T

Heterogeneity: Tau? = 3.57; Chi2 = 55.26, df = 3 (P < 0.00001); I2 = 95% f f f
Test fi Il effect: Z = 1.67 (P = 0.09 4 2 0 2 4

estioroverall efiect: £ = 1. ( o ) Favours [IS alone] Favours [TGP + IS]
Test for subaroup differences: Chi2 = 55.05. df = 1 (P < 0.00001). 12 = 98.2%

FIGURE 10 | (A,B) Subgroup analysis and sensitivity analysis of Schirmergst based on different IS use.

Quality Assessment related to di erent doses and intervention duration of TGPdan

In this review, there are some limitations which we need tadhe combined use of di erent drugs. Fourthly, although eleve
pay attention. Firstly, only nine trials met the inclusioniteria, = outcome measurements were chosen in “TG3§" vs. IS alone,

and all these trials were implemented in China. This limati some indexes, such as ESSDAI and ESSPRI were not mentioned,
causes out inability to precisely evaluate the role of TGP iand some like CRP, IgA, and IgM, were only reported in two
patients with pSS. Secondly, the quality assessment of theticles. Besides, six trials reported the e ective ratey there
methodology exhibited defects: six trials (66.7%) ran a higHisregarded in the standard outcome measurement because of
risk of bias in blinding of participants, personnel and outcomedi erent benchmarks, and only two trials can pool the results.
assessment, and two trials (22.2%) presented a high riskoifrbia Fifthly, the included trials of 3-9 months cannot provide pn
incomplete outcome data. Seven studies (77.8%) only memtionéerm outcome reports, we haven't known whether to prolong the
randomization without referring to their speci c methodspd  time would observe AEs more clearly. These all should be taken
six articles (66.7%) did not report the allocation concealtmeninto consideration when interpreting the results. Hence, titie!
method. Thirdly, the random e ect model was used in severatesigns of high-quality, large-scale RCTs are stronglger¢o
outcome analyses due to high heterogeneity, which may bevaluate the e ectiveness and safety of TGP on patients with pSS
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CONCLUSION be a potentially valid and safe drug for the treatment of pS&én t
clinic, and can be chosen to improve the lacrimal gland semmeti
Our ndings suggest that improving the lacrimal gland se@et  or enhance the e ect of IS for treating pSS. However, this mevie
(Schirmer's test) is the prominent function of TGP comparedhas some limitations that should be considered. Therefomem
with PBO. The co-administration of TGP and IS would mylti-center and large-scale RCTs are strongly needed fioor
signi cantly improve the clinical symptoms of patients with pSS comprehensive and objective evaluation of the e ectivenass a

such as lacrimal and salivary gland secretion function(@®r's  safety of TGP in patients with pSS in the foreseeable future.
test, salivary ow rate), in ammatory indices (ESR, CRP and RF

and immunoglobulins ¢-globulin, 19G, IgA, and IgM) on the

basis of IS monotherapy. However, the e ects may vary accgrdir(AUTHoR CONTRIBUTIONS
to di erent IS and action time. Through the subgroup analysis,
we found that co-intervening with HCQ may be more conducive
to TGP to improve lacrimal gland secretion or synergistic
reaction may take place when TGP and HCQ were used togeth
while in combination with MTX may not be conducive or
have antagonistic action. The potential synergistic reacénd
antagonistic action mentioned above may decrease over. time

In addition, the advantages of improving ESR and sergm FUNDING

globulin also may diminish over time potentially. AlthougiGP

had a higher incidence in AEs compared with Placebo, the mogthis study was supported by the Project of Administration of
common AEs were diarrhea or gastrointestinal discomfang a Traditional Chinese Medicine of Jiangsu Province of China.(No
no severe AEs were observed. In comparison, its safety mafp201702), the National Natural Science Foundation of China
be superior to IS. Furthermore, AEs were not increased whe(No. 81573869, 81673937), and the Natural Science Fowndati
comparing TGR IS with IS. Therefore, TGP can be considered toof Jiangsu Province (No. BK20140960, BK20161047).

ZF designed this study and wrote the paper. ZF, BZ, and LF
performed the literature database search, data collecton,

ta extraction. YZ, LZ, and YL performed data analysis and
rdtionalization of the results. BY polished the written EnglixZ
gave advice in preparing the writing.
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