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Abstract
Background: Previous meta-analyses have indicated that peficitinib was the promising agent for the treatment of rheumatoid
arthritis (RA). Meanwhile, a recent network meta-analysis has further investigated the comparative efficacy of different peficitinib
regimes. However, pooled results from previous network meta-analysis must be cautiously interpreted because 2 eligible studies
were missed. Therefore, we designed this updated network meta-analysis to further establish the optimal dosage of peficitinib in
treating RA.

Methods:Wewill carry out a network meta-analysis of randomized controlled trials (RCTs) with Markov Chain Monte Carlo method
in order to merge direct and indirect evidence. We will identify potentially eligible studies through searching 4 databases including
PubMed, Embase, Cochrane Library, and China National Knowledgement Infrastructure (CNKI) until to December 2020. We will
make this network meta-analysis following the process recommended by the Cochrane Handbook.

Discussion:As a systematic and chronic autoimmune disease, RA primarily was characterized by persistent synovitis, progressive
joint injury, and deformity. Patients who were identified as RAwill experience a series of adverse consequences such as disability and
poor quality of life (QoL). Peficitinib, one of the Janus kinases (JAKs) inhibitors, has been suggested to be effective in treating active RA
by numerous clinical studies and meta-analyses. Although a recent meta-analysis investigated the comparative efficacy of different
dosages of peficitinib, reliable results cannot be obtained because it missed 2 critical eligible studies. We designed this updated
network meta-analysis through including all eligible studies to further ask which dosages may be the preferred option for treating
active RA.

Ethics and dissemination: No ethics approval and informed consent will be required in our meta-analysis. Our findings in this
updated network meta-analysis will be disseminated via conferences and academic journal.

OpenScience Framework (OSF) RegistrationDOI Number: This protocol of updated network meta-analysis has been
registered in Open Science Framework (OSF) system on January 8, 2021. The unique registration DOI number of 10.17605/OSF.IO/
YSPM6 has been approved for our protocol (accessible at: https://osf.io/yspm6).

Abbreviations: ACR20 = American College of Rheumatology 20%, AEs = adverse events, bDMARDs = biologic DMARDs, CIs =
confidence intervals, CNKI = China National Knowledgement Infrastructure, CrI = credible interval, csDMARDs = conventional
synthetic disease-modifying anti-rheumatic drugs, EULAR = European League Against Rheumatism, GRADE = Grading of
Recommendations, Assessment, Development and Evaluations, JAKs = Janus kinases, MeSH = medical subject heading, MTX =
methotrexate, OR = odds ratio, OSF = Open Science Framework, PRISMA = preferred reporting items for systematic review and
meta-analysis, PRISMA-P = preferred reporting items for systematic review and meta-analysis protocols, QoL = quality of life, RA =
rheumatoid arthritis, STATs = activators of transcription, SUCRA = surface under the cumulative ranking curve.
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1. Introduction

Rheumatoid arthritis (RA) refers to a chronic autoimmune
disease.[1] The clinical manifest of RA primarily includes the
following aspects: persistent synovitis, progressive joint injury,
and deformity, which are the contributors to the disability and
poor quality of life (QoL).[2] Traditionally, methotrexate (MTX),
as one of the conventional synthetic disease-modifying anti-
rheumatic drugs (csDMARDs), is defined as the preferred therapy
for the treatment of RA.[3] Meanwhile, MTX is also regarded as
the anchor drug for monotherapy or combination therapy with
other drugs.[4] For patients with moderate to severe active RA
who is inadequately response to or who is intolerable to
csDMARDs, combination therapy of csDMARDs or biologic
DMARDs (bDMARDs) is preferentially recommended.[5–7]

Nevertheless, the extensive and long-lasting effects cannot be
obtained in all patients with RA when csDMARDs and
bDMARDs were prescribed for usage in clinical practice.[8]

Therefore, it is very important to develop novel alternative
regimes for the treatment of RA.
Recently, the Janus kinases (JAKs) has been regarded as a

promising target for treating RA[9–11] because the expression of
JAKs were detected to be increase in the synovium of patients
with RA, as well as, target substrates, signal transducers and
activators of transcription (STATs) which were all associated
with the expression of JAKs were all identified.[12–14] To date,
several JAK inhibitors including tofacitinib, baricitinib, upada-
citinib, filgotinib, and peficitinib have been approved to treat RA,
and a Bayesian network meta-analysis performed by Lee and
Song[15] revealed that peficitinib may be the best treatment for
achieving the American College of Rheumatology 20% (ACR20)
response rate according to the ranking probability based on the
surface under the cumulative ranking curve. Meanwhile, another
systematic review and meta-analysis also indicated that no
significant difference was found in cardiovascular risk among all
JAKs inhibitors in a short-term perspective.[16]

It is noted that, moreover, a systematic review performed in
China also revealed that 100mg or 150mg peficitinib may be the
promising option for treating RA due to mild and tolerable
adverse events (AEs).[17] Considering a fact that different doses of
peficitinib have been prescribed to treat RA in clinical practice,
Lee and Song[18] therefore performed another a Bayesian
network meta-analysis of 3 randomized controlled trials to
determine the comparative efficacy and safety of peficitinib 25,
50, 100, and 150mg in treating active rheumatoid arthritis, and
found that peficitinib 50, 100, and 150mg once daily was
effective for the treatment of active RA. However, this network
meta-analysis did not include all potentially eligible studies for
estimating the comparative efficacy of different peficitinib
regimes because 2 eligible studies were missed.[19,20] Therefore,
we designed the current updated network meta-analysis to
further investigate the comparative efficacy of different peficitinib
regimes for the purpose of determining the optimal dosage of
peficitinib in treating RA.

2. Methods

We registered the protocol of the current updated network meta-
analysis in the Open Science Framework (OSF) platform on
January 8, 2021. The registration DOI number of the current
study is 10.17605/OSF.IO/YSPM6 (accessible at: https://osf.io/
yspm6). As a result, the protocol of our network meta-analysis
has been funded by a protocol registry. We developed main
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framework of performing the current network meta-analysis in
accordance with process suggested by the Cochrane Collabora-
tion.[21] Moreover, we will report our findings according to the
recommendations from the preferred reporting items for
systematic review and meta-analysis (PRISMA) extension
statement for reporting of systematic reviews incorporating
network meta-analyses of health care interventions[22] when the
overall review were completed. For the current protocol, we
designed the framework in line with the recommendations from
the preferred reporting items for systematic review and meta-
analysis protocols (PRISMA-P) 2015 statement.[23] No ethical
approval and informed consent will be required because we will
perform all statistical analyses based on published studies.

2.1. Identification of records

We will perform a systematic search in PubMed, Embase,
Cochrane Library, and China National Knowledgement Infra-
structure (CNKI) in order to identify all available studies
investigated the comparative efficiency of peficitinib and placebo
or different peficitinib regimes. The process of searching literature
will be performed by 2 independent investigators. We will
simultaneously use the Medical Subject Heading (MeSH) and
context words to develop the search strategy. In our network
meta-analysis, we will use the following keywords and subject
terms to construct search strings: “peficitinib” and “rheumatoid
arthritis.” Meanwhile, we will also check the references of all
included studies and topic-related reviews in order to add
additional studies. The process of identification of studies was
depicted in Fig. 1. Any disagreements about electronic search will
be solved by consulting a third senior investigator.

2.2. Selection criteria

According to the previous network meta-analysis,[18] we
developed the following selection criteria: all adult patients were
identified as RA according to the recognized criteria including the
ACR criteria for RA[24] or the classification criteria released
jointly by ACR and European League Against Rheumatism
(EULAR)[25]; peficitinib with or without csDMARD which was
compared with placebo was prescribed to treat active RA;
endpoints for the clinical efficacy and safety were reported; and
the study design was randomized controlled trial. One study will
be considered to be eligible for inclusion if it met the criteria as
described above.
We will exclude review, case report, case series, and

observational studies including quasi-experimental research,
cohort study, case-control study, and cross-sectional study. We
will also exclude studies without sufficient data if additional
information could not be obtained after contacting correspond-
ing author. About duplicate records, we will exclude one which
was presented previously or has insufficient information. Any
disagreements will be solved by consulting a third senior
investigator during this stage.

2.3. Outcomes of interesting

In the current updated network meta-analysis, the number of
patients who achieved an ACR20 response rate will be defined as
the primary outcome of interesting. The number of patients who
achieved ACR50 or ACR70 response rates and the number of
patients withdrawn due to AEs will be considered as the
secondary outcome of interesting.

https://osf.io/yspm6
https://osf.io/yspm6


Figure 1. Flow diagram of identification and selection of eligible studies. ▴Additional records will be identified from the references of included studies and topic-
related reviews.
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2.4. Data extraction

We will assign 2 independent investigators to extract the following
information from each included study: the name of the first author,
yearof publication, country inwhich the studywasperformed, details
of treatment and control regimes, outcomes of interesting, and the
details of risk of bias. At this stage, a standard information extraction
sheet will be designed and then applied. Any disagreements at this
stage will be resolved by consulting a third senior investigator.

2.5. Quality assessment

The risk of bias of an individual study will be assessed by using
the Cochrane risk of bias assessment tool[26] from the following 6
3

domains[27]: randomization, allocation concealment, blinding,
incomplete data, selective outcome reporting, and other bias
sources. Individual study will be labeled as “low,” “unclear,” or
“high” risk of bias according to actual information. Any
divergency will be resolved by consulting a third senior
investigator. Eventually, we will grade the overall quality of
each study to be low, moderate, or high quality according to the
overall result of the risk of bias.
2.6. Statistical analysis

For conventional direct meta-analysis, we will calculate the odds
ratio (OR) and corresponding 95% confidence intervals (CIs) to

http://www.md-journal.com
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express binary outcomes based on the random-effect model
because homogenesis is almost impossible across studies in the
real world. We will firstly use the Cochran Q test to qualitatively
evaluate the heterogeneity across studies,[28] and then we will
continue using I2 statistics to further quantitatively estimate
heterogeneity.[29] If the accumulated number of eligible studies
was >10 for individual outcome, we will firstly draw funnel to
qualitatively evaluate the possibility of presence of publication
bias through inspecting the symmetry of the plot.[30] And then,
we will continue using Begg and Mazumdar adjusted-rank
correlation test to quantitatively evaluate the publication bias.[31]

Review Manager 5.3 (version 5.3.5; Cochrane Collaboration,
Copenhagen, Denmark) will be applied to perform direct
meta-analysis.
After completing direct meta-analysis, we will conduct

combination of direct and indirect evidences through performing
Bayesian network meta-analysis by using the Markov Chain
Monte Carlo methods, which was described by Lu and
Ades.[32,33] Network consistency will be assessed through
evaluating the estimates between direct and indirect evidence
using a node-splitting method.[34] We will estimate the posterior
distribution of all parameters using informative priors, and we
will perform 50,000 simulation iterations and 20,000 burn-in
iterations for the purpose of achieving convergence of the
Markov Chain Monte Carlo model. Treatment regimes will be
ranked in each iteration according to their outcomes been
prepared on the basis of the surface under the cumulative ranking
curve (SUCRA). The pooled results from network meta-analysis
will be presented as odds ratio (OR) and the 95% credible
interval (CrI). R software (version 3.2.3; R Foundation for
Statistical Computing, Vienna, Austria) with GeMTC package
(version 0.7-1; van Valkenhoef and Kuiper) will be used to
perform network meta-analysis.
2.7. Sensitivity analysis

In order to assess the robustness of results from the network
meta-analysis, we will also perform sensitivity analysis through
excluding studies with a high-risk of bias and changing the model
(fixed- and random-effects model) which is used to obtain pooled
estimates.
2.8. Quality of evidence

In order to closely instruct decisionmaking in clinical practice, we
will use the Grading of Recommendations, Assessment, Devel-
opment and Evaluations (GRADE) working group approach to
rate the quality of evidence for results from the network meta-
analysis.[35] In this approach, the level of estimates from the direct
evidence of RCTs was firstly defined to be high-quality, and the
quality could be lowered to be moderate, low, and very low from
5 aspects including risk of bias, indirectness, imprecision,
heterogeneity, and publication bias. For the indirect evidence,
its quality will consistent with the lowest level of 2 direct
comparisons which constructed the first-order loop of an indirect
comparison. Certainly, quality of indirect evidence will also be
lowered if imprecision or intransitivity was detected. Finally, the
quality of estimates from network meta-analysis will be rated
using the higher of the level between direct and indirect estimates
if inconsistency between direct and indirect evidence was not
identified.
4

3. Discussion

Rheumatoid arthritis is a common chronic and systematic
autoimmune diseases, which is mainly characterized by synovitis
and progressive joint destruction.[1] Although csDMARDs and
bDMARDs are the traditionally prescribed to treat RA, desirable
treatment effects cannot be obtainedor remained in all patientswith
RA.[2] Thus, researchers and practitioners have paidmore attention
to seek novel agent. As a non-receptor protein tyrosine kinases, JAK
combineswith transduction and activators of transcription (STATs)
to primarily develop the signal transduction pathway which plays a
critical role in immune responses, inflammatory reactions, and
hematopoiesis.[36] Several studies found that JAKs was increasingly
expressed in the synovium of patients with RA, and their target
substrates, signal transducers, and STATs were all also identified.[2]

Meanwhile, clinical studies and meta-analyses have also reported
promising results when JAK inhibitors especially peficitinib were
prescribed in treating RA.[16,17,37,38] Although one meta-analysis
has recently performed to investigate the comparative efficacy and
safety of peficitinib 25, 50, 100, and 150mg in patients with active
RA, corresponding result must be cautiously interpreted because 2
eligible studies[19,20] published in2019werenot included.Therefore,
it is imperative to further design an updated network meta-analysis
to address this issue in order to generate more reliable evidence for
clinical decision-making.
Regardless of a fact that our study will obtain more reliable and

robust findings for decision-making through incorporating more
adequate studies into network meta-analysis, some limitations
should also be acknowledged. Firstly, our current meta-analysis
will only search PubMed, Embase, Cochrane Library, and CNKI,
however other electronic databases such as ISIWeb of Science and
Scopus will not be searched, which may cause inadequate
identification of studies. Secondly, we will add additional 2
eligible studies in ourmeta-analysis comparedwith previousmeta-
analysis, however the accumulatednumber of eligible studies is still
inadequate for obtaining greatly robust pooled results. Thirdly, we
found all eligible studies only reported the follow-up results within
12weeks, and therefore our meta-analysis will not obtain long-
term effects of peficitinib in treating RA.
We have registered the protocol of our updated meta-analysis

in the OSF system on January 8, 2021. The registration DOI
number which has been approved for our protocol was
10.17605/OSF.IO/YSPM6 (accessible at: https://osf.io/yspm6).
Currently, we have performed an initial search in targeted
databases. Then, we will extract essential information before
March 31, will calculate pooled estimates before 20 April, and
will complete the full review before May 31, 2021.
On ethics approval and informed consent will not be required

because our updated network meta-analysis will be performed
based on published data. After completing the full review, we will
disseminate findings through submitting it to the scholarly
journal and conferences given filed.
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