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Introduction

Rheumatoid arthritis (RA) is a systemic
autoimmune disease characterized by
chronic synovial joint inflammation,
which leads to disability and a decreased
quality of life [38]. The intracellular
pathways, which include the Janus ki-
nases (JAKs—JAK1, JAK2, JAK3, and
tyrosine kinase 2 [Tyk2]), are critical to
immune cell activation, proinflamma-
tory cytokine production, and cytokine
signaling [14]. Proinflammatory cy-
tokines—including the interleukins 2, 6,
12, 15, and 23, interferons, and gran-
ulocyte-macrophage colony-stimulating
factor (GM-CSF), which act through the
JAK family—are implicated in RA [36].
Small-molecule JAK inhibitors are being
clinically developed for the treatment of
RA [34].

Tofacitinib (CP-690,550) is an orally
administered JAK inhibitor [6]. It selec-
tively inhibits JAK-1, JAK-2, and JAK-
3, with functional cellular specificity for
JAK-1 and JAK-3 over JAK-2 [7, 30].
Tofacitinib effectively modulates adap-
tive and innate immunity [30]. Barici-
tinib is a potent, selective JAK1 and JAK2
inhibitor [37]. Baricitinib shows similar
inhibitory activity against both JAK1 and
JAK2, butdecreased activity against JAK3
and tyrosine kinase 2 [15].
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safety of tofacitinib and
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rheumatoid arthritis: a Bayesian
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randomized controlled trials

Several clinical trials have attempted
to evaluate the efficacy and safety of to-
facitinib and baricitinib in patients with
active RA with an incomplete response
to methotrexate (MTX) or biologics [3,
9, 13, 16, 20, 21, 23, 39-41, 44, 45].
All of these drugs have shown consider-
able efficacy in placebo-controlled trials,
but the relative efficacy and safety of to-

facitinib and baricitinib remain unclear
due to a lack of head-to-head compar-
isons. In the absence of head-to-head
trials of relevant comparators, it is neces-
sary to combine evidence from random-
ized controlled trials (RCTs) of different
treatments to derive an estimate of the
effect of one treatment versus another.
A network meta-analysis can assess the

Fig. 1 A Evidence network diagram of network meta-analysis comparisons. The width of each edge
is proportional to the number of randomized controlled trials comparing each pair of treatments, and
the size of each treatment node is proportional to the number of randomized participants (sample
size). A: Placebo + MTX, B: Tofacitinib 5 mg + MTX, C: Tofacitinib 10 mg + MTX, D: Adalimumab + MTX,
E: Baricitinib 2 mg + MTX, F Baricitinib 4 mg + MTX
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Table 1

Study [Ref] Patient
number

Kremer 2013 [21] 795

Van der Heijde 2013 [44] 797

Burmester 2013 [3] 399

Van Vollenhoven 2012 [45] 717

Kremer 2012 [23] 214
Tanaka 2011 [40] 84
Study [ref] Patient
number
Genovese 2016 [13] 527
Keystone 2015 [20] 202
Tanaka 2016 [39] 97

Taylor 2015 [41] 1305
Dougados 2015 [9] 684
Greenwald 2010 [16] 62

Subjects

DMARD-IR

MTX-IR

TNF-IR

MTX-IR

MTX-IR

MTX-IR

Subjects

Biologic-IR

MTX-IR

MTX-IR

MTX-IR

DMARD-IR

DMARD-IR

Characteristics of individual studies included in the meta-analysis and systematic review

Doses, twice daily (numbers)

Placebo +MTX (159), Tb
5mg+MTX (318), Tb
10mg+ MTX (318)

Placebo + MTX (160), Tb
5mg+MTX (321), Tb
10mg+ MTX (316)

Placebo+MTX (132), Tb
5mg+MTX (133), Tb
10mg+ MTX (134)

Placebo+MTX (108), Tb
5mg+MTX (204), Tb
10mg+MTX (201),
adalimumab 40 mg once
a week + MTX (204)

Placebo +MTX (69), Tb
5mg+MTX (71), Tb
10mg+ MTX (74)

Placebo +MTX (28), Tb
5mg+MTX (28), Tb
10mg+ MTX (28)

Doses, once daily (numbers)

Placebo + MTX (176), barici-
tinib 2 mg+ MTX (174), barici-
tinib 4 mg+ MTX (177)

Placebo + MTX (98), baricitinib
2mg+ MTX (52), baricitinib
4mg+MTX (52)

Placebo + MTX (49), baricitinib
2mg+ MTX (24), baricitinib
4mg+ MTX (24)

Placebo + MTX (488), baric-
itinib 4 mg -+ MTX (487),
adalimumab 40 mg once

a week + MTX (330)

Placebo + MTX (228), barici-
tinib 2 mg+ MTX (229), barici-
tinib 4 mg+ MTX (227)

Placebo + MTX (31), baricitinib
4mg+MTX (31)

Follow-up time pointfor  Jadad score

evaluation

6 months 5
6 months 4
3 months 4
3 months 4
3 months 3
3 months 3

Follow-up time pointfor  Jadad score

evaluation

3 months 3
3 months 4
3 months 4
3 months 3
3 months 3
3 months 3

DMARD disease-modifying anti-rheumatic drug, MTX methotrexate, IR incomplete response, Tb tofacitinib

comparative efficacy of multiple inter-
ventions by combining evidence across
anetwork of RCTs, even in the absence of
head-to-head comparisons [4, 5], in con-
trast to a traditional meta-analysis [26,
28]. The present study aimed to use a net-
work meta-analysis to investigate the rel-
ative efficacy and safety of tofacitinib and
baricitinib in patients with active RA and
an inadequate response to disease-mod-
ifying anti-rheumatic drugs (DMARDs)
or biologics.
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Materials and methods

Identification of eligible studies

als Register, and the American College
of Rheumatology (ACR) and European
League against Rheumatism (EULAR)

and data extraction

We conducted an exhaustive search for
studies that examined the efficacy and
safety of tofacitinib and baricitinib in
patients with active RA who showed
an inadequate response to DMARDs
including MTX or biologics. A literature
search was performed using MEDLINE,
EMBASE, the Cochrane Controlled Tri-

conference proceedings to identify avail-
able articles (up to April 2018). The
following key words and subject terms
were used in the search: “tofacitinib’,
“baricitinib’, and “rheumatoid arthri-
tis™
reviewed to identify additional works
not included in the electronic databases.
RCTs were included if they met the fol-

lowing criteria: (1) the study compared

All references in the studies were
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Abstract

Objectives. The relative efficacy and safety
of tofacitinib and baricitinib were assessed in
patients with rheumatoid arthritis (RA) with
an inadequate response to disease-modifying
anti-rheumatic drugs (DMARDs) or biologics.
Methods. We performed a Bayesian network
meta-analysis to combine direct and indirect
evidence from randomized controlled trials
(RCTs) to examine the efficacy and safety of
tofacitinib and baricitinib in combination with
DMARDs in RA patients with an inadequate
DMARD or biologic response.

Results. Twelve RCTs including 5883 patients
met the inclusion criteria. There were

15 pairwise comparisons including 10 direct
comparisons of 6 interventions. Tofacitinib
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10 mg + methotrexate (MTX) and baricitinib
4 mg+ MTX were among the most effective
treatments for active RA with an inadequate
DMARD or biologic response, followed

by baricitinib 2 mg+ MTX; tofacitinib
5mg+ MTX, and adalimumab + MTX. The
ranking probability based on the surface
under the cumulative ranking curve (SUCRA)
indicated that tofacitinib 10 mg + MTX

had the highest probability of being the
best treatment to achieve the ACR20
response rate (SUCRA =0.865), followed

by baricitinib 4 mg+ MTX (SUCRA=0.774),
baricitinib 2mg+ MTX (SUCRA=0.552),
tofacitinib 5mg+ MTX (SUCRA=0.512),
adalimumab + MTX (SUCRA = 0.297), and

Comparison of the efficacy and safety of tofacitinib and baricitinib in patients with active rheumatoid
arthritis: a Bayesian network meta-analysis of randomized controlled trials

placebo + MTX (SUCRA <0.001). No significant
differences were observed in the incidence

of serious adverse events after treatment
with tofacitinib + MTX, baricitinib + MTX,
adalimumab + MTX, or placebo + MTX.
Conclusions. In RA patients with an inadequa-
te response to DMARD:s or biologics, tofacitinib
10 mg+ MTX and baricitinib 4 mg + MTX were
the most efficacious interventions and were
not associated with a significant risk of serious
adverse events.

Keywords

Tofacitinib - Baricitinib - Rheumatoid arthritis -
Network meta-analysis - Janus kinase
inhibitors

Zusammenfassung

Ziel. Bei Patienten mit rheumatoider Arthritis
(RA) und unzureichendem Ansprechen auf
krankheitsmodifizierende Medikamente
(,disease-modifying anti-rheumatic drugs”,
DMARD) oder Biologika wurden die relative
Wirksamkeit und Sicherheit von Tofacitinib
und Baricitinib ermittelt.

Methoden. Die Autoren fiihrten eine Bayes-
Netz-Metaanalyse zur Kombination direkter
und indirekter Evidenz aus randomisierten
kontrollierten Studien (,randomized
controlled trials”, RCT) durch, die der
Untersuchung der Wirksamkeit und Sicherheit
von Tofacitinib und Baricitinib zusatzlich zu

Ergebnisse. Die Einschlusskriterien erfiillten

weise erfolgende Vergleiche einschlieBlich

DMARD bei RA-Patienten mit unzureichendem
Ansprechen auf DMARD oder Biologika diente.

12 RCT mit 5883 Patienten. Es wurden 15 paar-

10 direkter Vergleiche von 6 Interventionen
durchgefiihrt. Tofacitinib 10 mg + Methotrexat
(MTX) und Baricitinib 4 mg+ MTX gehorten

zu den wirksamsten Therapien bei aktiver

RA mit unzureichendem Ansprechen auf
DMARD oder Biologika, néchstwirksam waren
Baricitinib 2 mg + MTX, Tofacitinib 5mg + MTX
und Adalimumab + MTX. Die auf dem SUCRA-
Wert (,surface under the cumulative ranking
curve”) basierende Rangfolgewahrschein-
lichkeit ergab fiir Tofacitinib 10 mg+ MTX

die grote Wahrscheinlichkeit, die beste
Behandlung zur Erzielung einer Ansprechrate
mit 20%iger Linderung der Symptome
(ACR20) zu sein (SUCRA =0,865); es folgten
Baricitinib 4 mg + MTX (SUCRA=0,774),
Baricitinib 2mg+ MTX (SUCRA=0,552),
Tofacitinib 5mg+ MTX (SUCRA=0,512),
Adalimumab + MTX (SUCRA=0,297) und

Vergleich der Wirksamkeit und Sicherheit von Tofacitinib und Baricitinib bei Patienten mit aktiver
rheumatoider Arthritis: Bayes-Netz-Metaanalyse randomisierter kontrollierter Studien

Placebo+MTX (SUCRA <0,001). Bei der
Inzidenz schwerer unerwiinschter Ereignisse
nach Behandlung mit Tofacitinib + MTX,
Baricitinib + MTX, Adalimumab + MTX oder
Placebo + MTX wurden keine signifikanten
Unterschiede festgestellt.
Schlussfolgerung. Bei RA-Patienten mit un-
zureichendem Ansprechen auf DMARD oder
Biologika stellten Tofacitinib 10 mg+ MTX
und Baricitinib 4 mg + MTX die wirksamsten
Interventionen dar, sie waren dabei nicht
mit einem signifikanten Risiko fiir schwere
unerwiinschte Ereignisse verbunden.

Schliisselworter

Tofacitinib - Baricitinib - Rheumatoide Arthri-
tis - Netzwerk-Metaanalyse - Januskinase-
Inhibitoren

tofacitinib or baricitinib with DMARDs
including MTX to placebo+ DMARDs
including MTX for the treatment of ac-
tive RA that responded inadequately to
DMARD:s or biologics; (2) the study pro-
vided endpoints for the clinical efficacy
and safety of tofacitinib or baricitinib
at 3 or 6 months; and (3) the study
included patients diagnosed with RA
based on the ACR criteria for RA [18]
or the 2010 ACR/EULAR classification

criteria [1]. The exclusion criteria were
as follows: (1) the study included du-
plicate data; and (2) the study did not
contain adequate data for inclusion. The
efficacy outcome was the number of
patients who fulfilled the ACR 20% im-
provement criteria (achieved an ACR20
response), and the safety outcome was
the number of patients who experienced
serious adverse events (SAEs). The fol-
lowing information was extracted from

each study: first author, year of publi-
cation, country in which the study was
conducted, dosages of tofacitinib and
baricitinib, follow-up time when out-
comes were evaluated, and efficacy and
safety outcomes. Data were extracted
from original studies by 2 independent
reviewers. Any discrepancy between
the reviewers was resolved by consensus
or a third reviewer. We quantified the
methodological quality of studies using

Zeitschrift fiir Rheumatologie 6 - 2019 | 561


https://doi.org/10.1007/s00393-018-0531-5

‘ Originalien

Table2 Ten direct comparisons of interventions

Comparison
Placebo + MTX vs. tofacitinib 5 mg + MTX
Placebo + MTX vs. tofacitinib 10 mg + MTX

Tofacitinib 5 mg + MTX vs. tofacitinib 10 mg+ MTX

Placebo + MTX vs. adalimumab + MTX
Tofacitinib 5 mg+ MTX vs. adalimumab + MTX
Tofacitinib 10 mg+ MTX vs. adalimumab + MTX
Placebo + MTX vs. baricitinib 2 mg + MTX
Placebo + MTX vs. baricitinib 4 mg + MTX

Baricitinib 2 mg + MTX vs. baricitinib 4 mg+ MTX

Adalimumab + MTX vs. baricitinib 4 mg+ MTX
‘ MTX methotrexate

Study number Patient number
6 1731
6 1727
6 2146
2 1130
1 408

1 405
4 1030
6 2068
4 959

1 817

Jadad scores [19] ranging from 0 to 5.
Quality was classified as high (a score
of 3-5) or low (a score of 0-2). We
conducted this network meta-analysis in
accordance with the guidelines provided
by the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses
statement [31].

Evaluation of statistical
associations for network meta-
analysis

In RCTs that compared multiple doses
of tofacitinib and baricitinib in different
arms, the results from the different arms
were analyzed simultaneously. The effi-
cacy and safety of tofacitinib and barici-
tinib in different arms were ordered ac-
cording to the probability of being ranked
as the best performing regimen. We per-
formed a Bayesian random-effects net-
work meta-analysis using NetMetaXL [2]
and WinBUGS statistical analysis pro-
gram version 1.4.3 (MRC Biostatistics
Unit, Institute of Public Health, Cam-
bridge, UK). The Bayesian approach of-
fers greater flexibility in the use of more
complex models and different outcome
types, thereby enabling the simultane-
ous comparison of all treatment options.
We chose a random-effects model for
the network meta-analysis, as it incorpo-
rates between-study variations and uti-
lizes a conservative method. The ran-
dom network model was selected prior
to the statistical analysis. We used the
Markov chain Monte Carlo method to
obtain pooled effect sizes [4]. All chains
were run with 10,000 burn-in iterations

562 | Zeitschrift fiir Rheumatologie 6 - 2019

followed by 10,000 monitoring iterations.
Information on relative effects was con-
verted to a probability that a treatment
is the best, second best, etc., or to the
ranking of each treatment, called the sur-
face under the cumulative ranking curve
(SUCRA; [35]), which is expressed as
a percentage. The SUCRA value is 1
when a treatment is certain to be the
best and 0 when a treatment is certain to
be the worst. SUCRA values enable the
overall ranking of treatments for a par-
ticular outcome. SUCRA simplifies the
information on the effect of each treat-
ment into a single number, thereby facili-
tating decision-making. The league table
arranges the presentation of summary es-
timates by ranking the treatments in the
order of the most pronounced impact on
the outcome under consideration, based
on the SUCRA value [35]. We reported
the pairwise odds ratio (OR) and 95%
credible interval (Crl; or Bayesian confi-
dence interval) and adjusted for multiple-
arm trials. Pooled results were consid-
ered statistically significant if the 95% CrI
did not contain the value 1.

Inconsistency assessment

Inconsistency refers to the extent of dis-
agreement between direct and indirect
evidence [8], and assessments of incon-
sistency are important when conducting
a network meta-analysis because an in-
consistency plot yields information that
can help identify the loops in which the
inconsistency is present [17]. We plot-
ted the posterior mean deviance of the
individual data points in the inconsis-

Table 3 TRank probability of the effi-
cacy of tofacitinib and baricitinib based on

the number of patients who achieved an
ACR20 (A) response and the safety based
on the number of serious adverse events (B)

A) Efficacy

Treatment SUCRA
Tofacitinib 10 mg + MTX 0.865
Baricitinib 4 mg+ MTX 0.774
Baricitinib 2 mg+ MTX 0.552
Tofacitinib 5 mg + MTX 0.512
Adalimumab + MTX 0.297
Placebo + MTX <0.001
B) Safety

Treatment SUCRA
Adalimumab + MTX 0.877
Baricitinib 2 mg+ MTX 0.782
Placebo + MTX 0.475
Baricitinib 4 mg+ MTX 0.474
Tofacitinib 10 mg + MTX 0.208
Tofacitinib 5 mg + MTX 0.184

SUCRA surface under the cumulative rank-
ing curve, MTX methotrexate

tency model against the posterior mean
deviance in the consistency model to as-
sess the network inconsistency between
the direct and indirect estimates in each
loop [43]. A sensitivity test was per-
formed by comparing the random and
fixed effects models.

Results

Studies included in the meta-
analysis

A total of 588 studies were identified
through electronic or manual searches,
and 17 studies were selected for a full-
text review based on the title and abstract
details. However, 5 of the 17 studies were
excluded due to inclusion of DMARD-
naive RA patients [12, 25], monother-
apy [10, 11], or a short-term follow-
up period [22]. Thus, 12 RCTs that
included 5883 patients (2964 events for
efficacy and 206 events for safety) met
the inclusion criteria [3, 9, 13, 16, 20,
21, 23, 39-41, 44, 45]. All of the RCTs
provided data related to both efficacy
and safety, except for 2 that showed
only efficacy data for the tofacitinib and
baricitinib groups [16, 23]. The evidence



Tofacitinib 10
mg+MTX

Adalimumab+MTX

1.07 S

(0.70 - 1.68) Baricitinib 4 mg+MTX
1.21 1.14 o

(0.75 - 2.02) (0.77 - 1.70) Baricitinib 2 mg+MTX
1.25 117 1.03 o

(0.89 - 1.64) (0.72 - 1.76) (0.59 - 1.62) etactinbElmg kD
1.48 1.39 122 118

(0.93 - 2.42) (0.86 — 2.24) (0.70 - 2.13) (0.78 - 2.01)
358 335 2.95 287

(2.69 - 5.12) (251 - 4.70) (2.04 - 4.43) (2.18 - 4.27)

241
(1.62 - 3.79)

Placebo+MTX

Adalimumab+MTX

0.82 o

(0.25 - 2.50) Baricitinib 2 mg+MTX
0.54 0.66

(022 - 131) (031 - 1.54) GaceboMEX
0.56 0.67 1.03 o

(0.21 - 1.50) (0.31 - 1.59) (0.55 - 1.86) Eaticinibi Mg A
0.40 0.49 0.74 071

(0.16 - 1.04) (0.18 - 1.38) (039 - 1.42) (030 - 1.84)
039 048 0.72 0.70

(0.15 - 1.01) (017 - 1.34) (038 - 1.35) (030 -1.72)

Tofacitinib 10
mg+MTX

0.98

(0.56 - 1.71) Tofacitinib 5 mg+MTX

Fig. 2 A League tables showing the results of the network meta-analysis comparing the effects of all drugs including odds
ratios and 95% credible intervals. a Efficacy: Odds ratio >1 indicates that the top-left treatment is better. b Tolerability: Odds
ratio <1 indicates that the top-left treatment is better

network diagram shows data pertaining
to the number of studies that compared
different treatments and the number
of patients included in each treatment
(B Fig. 1, B@Table 1 and 2). While the
recommended dosage of tofacitinib is
5mg twice daily [42], some patients
may benefit from an increased dose of
10mg twice daily. Thus, we chose the
dosages of 5 and 10mg of tofacitinib
twice daily. For phase II and III RCTs,
the recommended dosage of baricitinib
is 2mg or 4 mg once daily. Therefore, we
chose the dosages of 2 and 4 mg of baric-
itinib once daily. There were 15 pairwise
comparisons including 10 direct com-
parisons and 6 interventions, includ-

ing tofacitinib 5mg+ MTX, tofacitinib
10mg+MTX, baricitinib 2mg+MTX,
baricitinib 4mg+ MTX, adalimumab
40mg once every 2 weeks+ MTX, and
placebo+ MTX for the network meta-
analysis. The Jadad scores of the studies
ranged from 3-5, indicating high study
quality overall (8 Table 1and 2). Relevant
features of the studies included in the
meta-analysis are provided in @ Table 1
and 2.

Network meta-analysis of the
efficacy of tofacitinib and
baricitinib in RCTs

Tofacitinib 10mg+ MTX is listed in the
top left of the diagonal of the league
table (OR, 3.58; 95% Crl, 2.69-5.12),
because it was associated with the most
favorable SUCRA for the ACR20 re-
sponse rate, whereas placebo+MTX is
listed in the bottom right of the di-
agonal of the league table because it
was associated with the least favorable
results (BFig. 2). All of the interven-
tions achieved a significant ACR20 re-
sponse compared with placebo+MTX
(BFig.2). A trend of greater efficacy with
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Treatment 1 vs. Treatment 2

O.R. (95%Cr.l.)

Tofacitinib 10mg+MTX versus
Baricitinib4mg+MTX

Baricitinib 2mg+MTX versus
Tofacitinib 5Smg+MTX

Baricitinib4mg+MTX versus
Baricitinib 2mg+MTX

Tofacitinib Smg+MTX versus
Adalimumab+MTX

Tofacitinib 10mg+MTX versus
Baricitinib 2mg+MTX

Baricitinib 4mg+MTXversus

= 1.06(0.82-1.37)
— 1.03(0.59- 1.62)
H 1.07 (0.79- 1.46)
— 1.07 (0.70- 1.68)

5

N (I

121 [0.93— 156
i

Tofacitinib 5Smg+MTX 0.75-2.02
Baricitinib 2mg+MTX versus L 1.23(0.91-1.68)
Adalimumab+MTX — 1.22(0.70-2.13)
Tofacitinib 10mg+MTX versus 128(1.08-151)
Tofacitinib Smg+MTX H 1.25(0.85- 1.64)
Baricitinib4mg+MTX versus 1.40(1.09-1.78)
Adalimumab+MTX 5 1.39(0.86-2.24)
Tofacitinib 10mg+MTX versus f 147 [1.14— 1.90}
Adalimumab+MTX 148(0.93-242
Adalimumab+MTX versus o 2.38(1.91-2.96)
Placebo+MTX (—— 2.41(1.62-3.79)
Tofacitinib 5Smg+MTX versus o 2.74(2.25- 3.36)
Placebo+MTX ——i 2.87(2.18-4.27)
Baricitinib 2mg+MTX versus == 293(2.31-3.73)
Placebo+MTX === 2.85(2.04—-4.43)
Baricitinib 4mg+MTX versus e 3.32 [2.77— 3.97
Placebo+MTX —— 3.35(2.51-4.70
Tofacitinib 10mg+MTX versus = 3.50(2.87-4.29)
Placebo+MTX *+— 3.58(2.69-5.12)
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953 Crl {0.01988 - 0.6257)
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—&— Random Effects (Vague Prior)

Fig. 3 A Bayesian network meta-analysis results of randomized controlled studies on the relative ef-
ficacy (a) and safety (b) of tofacitinib and baricitinib. O.R. odds ratio, 95% Cr.I. 95% credible interval,

MTX methotrexate

tofacitinib 10mg+MTX, baricitinib
4mg+MTX, baricitinib 2mg+MTX,
and tofacitinib 5mg+MTX than with
adalimumab + MTX was noted (B Figs. 2
and 3). The ranking probability based
on SUCRA indicated that tofacitinib
10mg+ MTX had the highest proba-
bility of being the best treatment in
terms of the ACR20 response rate (SU-
CRA=0.865), followed by baricitinib
4mg+MTX (SUCRA=0.774), barici-
tinib 2mg+ MTX (SUCRA =0.552), to-
facitinib 5mg+MTX (SUCRA=0.512),
adalimumab+ MTX (SUCRA=0.297),
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and placebo+ MTX (SUCRA <0.001;
O Table 3).

Network meta-analysis of the
safety of tofacitinib and baricitinib
in RCTs

The number of SAEs in the adali-
mumab + MTX, baricitinib 2 mg+ MTX,
placebo+ MTX, and baricitinib 4mg
+MTX groups tended to be lower than
that in the tofacitinib 10 mg+ MTX and
tofacitinib 5 mg+ MTX groups (B Figs. 2
and 3). However, the number of SAEs
did not differ significantly between

the tofacitinib and baricitinib groups
(BFigs. 2 and 3). Ranking probabil-
ity based on SUCRA values indicated
that adalimumab+ MTX, baricitinib
2mg+MTX, and placebo+MTX had
a higher probability of being the safest
treatment (SUCRA = 0.877, 0.782, 0.475,
respectively), followed by baricitinib
4mg+MTX (SUCRA=0.474), tofaci-
tinib 10mg+MTX (SUCRA=0.208),
and tofacitinib 5mg+ MTX (SUCRA =
0.184; @ Table 3).

Inconsistency and sensitivity
analysis

The contributions to the deviance were
likely to be similar and close to 1 for
both models. Inconsistency plots assess-
ing network inconsistencies between di-
rect and indirect estimates showed a low
possibility of inconsistencies that might
significantly affect the results of the net-
work meta-analysis (B Fig.4). In addi-
tion, the results of the random- and fixed-
effects models yielded the same inter-
pretation, indicating that the results of
this network meta-analysis were robust
(B Fig. 3).

Discussion

Drugs that inhibit pathways may directly
block cytokine signaling or indirectly
modulate T-cell functions through the
suppression of the CD80/86 expression
in the dendritic cells [24, 32]. Recent
studies on the treatment of RA have
focused on the small molecules that
can inhibit intracellular kinases (such as
those from the JAK family; [34]). Treat-
ment trends have evolved to include the
increasing use of new small molecules
to target the JAK pathways.

Since patients with RA may receive
tofacitinib or baricitinib when they are
either refractory or intolerant to MTX or
biologics or when they are contraindi-
cated, it is important to determine the
optimal treatment options for these
patients. In addition to efficacy, the
safety of tofacitinib and baricitinib is an
important factor in selecting the ther-
apeutic approach in patients with RA.
We conducted a network meta-analysis
to compare the efficacy and safety of
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Fig. 3 A (continued)

tofacitinib and baricitinib in patients
with active RA who show an inadequate
response to DMARDs including MTX
or biologics. With regard to efficacy, our
network meta-analysis suggested that
tofacitinib 10 mg+ MTX and baricitinib
4mg+MTX were the most effective
treatments for active RA that responded
inadequately to DMARD:s or biologics,
followed by baricitinib 2mg+MTX,
tofacitinib 5mg+MTX, and adali-
mumab + MTX. Tofacitinib+ MTX and
baricitinib + MTX were more likely to be
thebestforachievingan ACR20response,
as compared to adalimumab+MTX.
Although the reason for this finding

Favours Treatment 1

Favours Treatment 2

—&— Random Effects (Vague Prior)

was not identified, it was suggested
to be differences in efficacies between
JAK inhibitors and adalimumab. In
terms of safety based on the number
of SAEs, tofacitinib 10mg+MTX and
tofacitinib 5mg+ MTX were associated
with more SAEs and had a lower prob-
ability of being optimal in terms of
SAEs than adalimumab + MTX, barici-
tinib 2mg+ MTX, placebo+MTX, and
baricitinib 4mg+ MTX. However, no
significant difference was observed in
the number of SAEs among the 6 inter-
ventions, suggesting comparable safety
among the different tofacitinib and baric-
itinib regimens and the placebo.

The results of this network meta-anal-
ysis, which combined evidence from both
direct and indirect comparisons for eval-
uation of the relative efficacy and safety
of baricitinib, were in accordance with
those of previous meta-analyses of di-
rect comparisons showing that treatment
with tofacitinib and baricitinib led to
astatistically significantimprovementac-
cording to the response criteria (ACR20)
compared to placebo and that there were
no statistically significant differences be-
tween tofacitinib and placebo in terms
of SAEs [27, 29]. However, our net-
work meta-analysis differs from previous
meta-analyses in that we were able to gen-
erate a rank order for the relative efficacy
and safety of tofacitinib and baricitinib
in patients with active RA.

However, our results should be inter-
preted with caution, as this study had
some limitations. First, the follow-up
time points were limited to 3 or 6 months.
Therefore, the follow-up duration was
too short to evaluate the long-term ef-
fects, and longer comparative studies are
needed. Second, the design and patient
characteristics of the included trials were
heterogeneous; therefore, there is a risk
that the differences across the studies af-
fected the results of the analysis. Third,
this study did not comprehensively ad-
dress the efficacy and safety outcomes
of tofacitinib and baricitinib in RA pa-
tients. It focused solely on the effective-
ness based on the number of patients that
achieved an ACR20 response and on the
safety according to the number of SAEs,
without an assessment of various other
outcomes [33].

In conclusion, we conducted a Bayesian
network meta-analysisinvolving 12 RCTs
and found that tofacitinib 10mg+ MTX
and baricitinib 4mg+MTX were the
most efficacious interventions for RA
patients with an inadequate response to
DMARD or biologics therapy and that
neither was associated with a significant
risk of SAEs. Long-term studies are war-
ranted to determine the relative efficacy
and safety of tofacitinib and baricitinib
in a large number of patients with active
RA that is inadequately responsive to
MTX or biologics.
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Fig. 4 A Inconsistency plot for the efficacy (a) and safety (b) of tofacitinib and baricitinib. Plot of the
individual data points’ posterior mean deviance contributions for the consistency model (horizontal
axis) and the unrelated mean effects model (vertical axis) along with the line of equality
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Verbesserung der Lehre im PJ

Viele Mediziner haben wenig positive
Erinnerungen an ihr Praktisches Jahr

(P)) des Medizinstudiums. Auch fiir die
Kliniken ist hinsichtlich der Ressource
,Zeit" die Einbindung der medizinischen
Lehre oft schwierig, es entstehen fiir beide
Seiten unerfreuliche und konflikttrachtige
Situationen. Zusatzlich ist an vielen
Einrichtungen zum Teil eine deutliche
Diskrepanz zwischen der Fremdeinschat-
zung durch die Studierenden und der
Selbsteinschatzung der Lehrstuhlinhaber
und ihrer Lehrbeauftragten zur Qualitat
ihrer Lehre festzustellen.

Um den PJ-Studierenden dauerhaft
Lehre auf hohem Niveau zu bieten und
die Lehrenden zu unterstiitzen, hat die
Medizinische Fakultat der Universitét des
Saarlandes UdS 2016 ein Zehn-Punkte-
Programm an SofortmaBnahmen zu
Verbesserung der PJ-Lehre aufgestellt und
erfolgreich eine PJ-Faculty etabliert. Dies
hat an der gesamten Fakultdt zu einem
deutlichen Motivationsschub gefiihrt und
garantiert deren Nachhaltigkeit.

In Ausgabe 1/19 von Der Ophthalmologe
wird das Zehn-Punkte-Programm ausfiihr-
lich vorgestellt, das sich auch auf andere
Standorte und Einrichtungen libertragen
Iasst. Der Beitrag ist frei zuganglich.
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