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ABSTRACT
Objectives The expanded therapeutic arsenal in 
rheumatoid arthritis (RA) raises new clinical questions. 
The objective of this study is to compare the effectiveness 
of cycling Janus kinase inhibitors (JAKi) with switching 
to biologic disease- modifying antirheumatic drug 
(bDMARD) in patients with RA after failure to the first 
JAKi.
Methods This is a nested cohort study within data 
pooled from an international collaboration of 17 national 
registries (JAK- pot collaboration). Data from patients 
with RA with JAKi treatment failure and who were 
subsequently treated with either a second JAKi or with 
a bDMARD were prospectively collected. Differences in 
drug retention rates after second treatment initiation 
were assessed by log- rank test and Cox regression 
analysis adjusting for potential confounders. Change 
in Clinical Disease Activity Index (CDAI) over time was 
estimated using a linear regression model, adjusting for 
confounders.
Results 365 cycling and 1635 switching patients 
were studied. Cyclers were older and received a higher 
number of previous bDMARDs. Both strategies showed 
similar observed retention rates after 2 years of follow- 
up. However, adjusted analysis revealed that cycling 
was associated with higher retention (p=0.04). Among 
cyclers, when the first JAKi was discontinued due to an 
adverse event (AE), it was more likely that the second 
JAKi would also be stopped due to an AE. Improvement 
in CDAI over time was similar in both strategies.
Conclusions After failing the first JAKi, cycling JAKi 
and switching to a bDMARD appear to have similar 
effectiveness. Caution is advised if an AE was the reason 
to stop the first JAKi.

INTRODUCTION
With the arrival of new Janus kinase inhibitors 
(JAKi), with different Janus kinase (JAK) inhibition 
profiles, there is the possibility of using another 
JAKi after an inadequate response to the first JAKi 
in patients with rheumatoid arthritis (RA).

The 2019 update of the European Alliance 
of Associations for Rheumatology (EULAR) 

recommendations places the use of JAKi at the 
same level as the biologic disease- modifying anti-
rheumatic drugs (bDMARDs), being used in 
patients with treatment failure with conventional 
synthetic disease- modifying antirheumatic drugs 
(csDMARDs), and no preference is given to any of 
these agents.1 Based on the experience gained with 
tumour necrosis factor inhibitors (TNFi) and even 

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ The therapeutic arsenal in rheumatoid arthritis 
has expanded with the arrival of Janus kinase 
inhibitors (JAKi).

 ⇒ In real life, JAKi is being used primarily in 
patients with treatment failure with biologic 
disease- modifying antirheumatic drugs 
(bDMARDs).

 ⇒ There are no data on the effectiveness of using 
a JAKi compared with a bDMARD in patients 
with first JAKi treatment failure.

WHAT THIS STUDY ADDS
 ⇒ This large observational study, involving 17 
registries and 2000 patients who had an 
inadequate response to or who experienced 
an adverse event (AE) with the first JAKi, 
demonstrates that both strategies, cycling to 
a second JAKi and switching to a bDMARD, 
appear to have similar effectiveness, achieving 
a slightly higher retention when cycling JAKi.

 ⇒ For cyclers, but not for switchers, when the first 
JAKi was stopped due to an AE, it was more 
likely that the second treatment would also be 
stopped due to an AE.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ This analysis provides clinically meaningful 
evidence of the efficacy of cycling JAKi and 
switching to bDMARD after JAKi failure, helping 
decision making in this increasingly frequent 
scenario.
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TNFi-IRの場合の治療戦略

① 別のTNFiに変更 (Cycling)

② 作⽤機序 mode of action (MOA) が異なる
bDMARDへ変更 (Switching)



Switchingのエビデンス

Copyright 2016 American Medical Association. All rights reserved.

moderate response, 22% vs 22%, respectively; OR, 1.99; 95%
CI, 1.22-3.25; P = .006; absolute difference, 17.0; 95% CI, 5.1-
28.9) (Table 2).

Overall the mean DAS28-ESR change from baseline was
greater for patients in the non-TNF group than for patients in
the second anti-TNF group with a week-12 mean difference of

−0.40 (95% CI, −0.70 to −0.10; P = .008); 24-week mean dif-
ference of −0.43 (95% CI, −0.72 to −0.14; P = .004), and week-52
mean difference of −0.38 (95% CI, −0.69 to −0.08; P = .01)
(Figure 2).

At week 24, 62 of 139 patients (45%) in the non-TNF group
vs 39 of 140 patients (28%) in the second anti-TNF group

Figure 2. Evolution of Disease Activity Score in 28 Joints-Erythrocyte Sedimentation Rate (DAS28-ESR) and Health Assessment Questionnaire Score
in Non–Tumor-Necrosis Factor (TNF) and Second Anti-TNF Groups
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The analytic sample sizes shown at baseline in Figure 2 differ from the total
number randomized because of missing data. They also differ for DAS28-ESR
from the numbers included in the primary analysis (European League
Against Rheumatism response) because in the primary analysis, some of the
patients with missing data were considered nonresponders because they
received during the follow-up a biologic agent different from the treatment
initially assigned, as specified in the statistical analysis section. Constrained
longitudinal data analyses were used for between-group comparisons for

DAS28-ESR and HAQ. For DAS-28-ESR, the 12-week P value was .008;
24- week, P = .004; and 52-week, P = .01; for HAQ, the 12-week P value
was.09; 24-week, P = .44; and 52-week, P = .75. Data markers represent the
mean and error bars 95% CIs. See the Methods section for a definition of dis-
ease activity score in 28 joints-erythrocyte sedimentation rate (DAS28-ESR)
and range and the Health Assessment Questionnaire (HAQ) definition and
score range.

Table 2. Response Criteria in the Non-TNF Biologic and Second Anti-TNF Groups

Week of Follow-up

Non-TNF Biologic Group
(n = 146)

Second Anti-TNF Group
(n = 146) Absolute Difference

(95% CI), % OR (95% CI) P ValueNo. No. (%) No. No. (%)
EULAR good or moderate responsea

12 137 88 (64) 136 65 (48) 16.4 (4.8 to 28.1) 2.01 (1.23 to 3.32) .005

24 142 99 (70) 142 74 (52) 17.6 (6.4 to 28.8) 2.12 (1.31 to 3.46) .003

24 (imputed)b 146 101 (69) 146 76 (52) 17.2 (6.2 to 28.2) 2.06 (1.27 to 3.37) .004

52 131 78 (60) 134 57 (43) 17.0 (5.1 to 28.9) 1.99 (1.22 to 3.25) .006

Low Disease Activity (DAS28-ESR <3.2)

12 137 42 (31) 134 31 (23) 7.7 (−2.8 to 18.2) 1.48 (0.86 to 2.57) .16

24 139 62 (45) 140 39 (28) 16.7 (5.6 to 27.9) 2.09 (1.27 to 3.43) .004

52 130 53 (41) 133 31 (23) 17.5 (6.4 to 28.6) 2.26 (1.33 to 3.86) .003

DAS28 Remission (DAS28-ESR <2.6)

12 137 28 (20) 135 13 (10) 10.8 (2.4 to 19.2) 2.41 (1.19 to 4.89) .02

24 139 38 (27) 140 26 (19) 8.7 (−1.1 to 18.6) 1.65 (0.94 to 2.91) .08

52 130 35 (27) 133 18 (14) 13.4 (3.8 to 23.0) 2.36 (1.25 to 4.43) .008

Abbreviations: DAS28, disease activity score in 28 joints; ESR, erythrocyte
sedimentation rate; EULAR, European League Against Rheumatism; TNF, tumor
necrosis factor.
a A good EULAR response is a decrease in DAS28-ESR by more than 1.2 points

and resulting in a DAS28 of 3.2 or less. A moderate EULAR response is a
decrease in DAS-ESR of more than 0.6 points and resulting in a DAS28

of 5.1 or less. (See the Methods section for definition of DAS28-ESR.) We
imputed missing values only when indicated for the primary outcome. All the
other results presented in the Table and in the manuscript consistently use
data for completers, without imputation.

b Primary outcome analysis.

Non-TNF vs Anti-TNF Treatment of Rheumatoid Arthritis After Failure of a First Anti-TNF Agent Original Investigation Research

jama.com (Reprinted) JAMA September 20, 2016 Volume 316, Number 11 1177
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※ただしnon-TNF群 146名のうち70名 (48%) がTCZ
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Recommendation

Moreover, as also repeatedly stated in previous versions of 
the recommendations, the MTX dose can be reduced to as 
low as 10 mg weekly to convey the added benefit of combi-
nation vs monotherapy.53 54

No textual change was made in this recommendation, 
which received 100% of the votes and attained an LoA of 
9.2±0.9; however, asterisks were added after the words 
‘tsDMARDs’ to account for the risk factors addressed in 
recommendation 8, as will also be done in subsequent 
recommendations as pertinent.

10. If a bDMARD or tsDMARD* has failed, treatment with 
another bDMARD or a tsDMARD* should be considered; 
if one TNF- or IL- 6 receptor inhibitor therapy has failed, 
patients may receive an agent with another mode of action 
or a second TNF- or IL- 6 receptor inhibitor. Since the SLR 
revealed that sarilumab can replace tocilizumab and is effi-
cacious also in patients in whom tocilizumab has failed, 
thus partly answering a previous research question, the 
old recommendation could be expanded to include IL- 6R 
inhibitors rather than just mentioning TNF- blockers, 

Box 1 Continued

4. How good is patient adherence to a bDMARD or tsDMARD 
and can non- adherence explain secondary loss of efficacy?

5. How long should the duration of persistent remission be 
before conventional synthetic (cs)DMARDs can be tapered?

6. Can taxonomy of RA be improved to guide therapeutic 
decisions?

7. Can the identification of disease phenotypes inform tailored 
therapeutic use?

8. Will therapeutic drug monitoring improve disease course 
and outcome and support decisions about switching within 
or between drugs?

9. Is leflunomide equivalent to MTX as first line csDMARD 
therapy?

10. Is there true secondary loss of efficacy or is this due to non- 
adherence? And if the former, what is the reason for this loss 
of efficacy?

11. What is the optimal treatment target: remission or low 
disease activity?

12. What is the true frequency of undertreatment and that of 
overtreatment in RA clinical settings?

Risk stratification for DMARD use
1. Does the risk stratification for bDMARD/tsDMARD initiation 

based on presence of good or bad prognostic factors as 
recommended by EULAR translate into improved outcomes 
for both prognosis groups?

2. Do patients who lack poor prognostic factors benefit as 
much from a switch to or addition of a csDMARD as from the 
addition of a bDMARD?

Difficult to treat RA
1. What is the optimal treatment approach to refractory RA?
2. Which other factors (eg, life- style characteristics, treatment 

history) allow the best possible therapeutic decisions to be 
made?

Pre- RA
1. What is the optimal (therapeutic) approach to arthralgia 

suspicious for progression to RA?

Box 1 Research agenda

Glucocorticoids
1. Is the risk of glucocorticoids (GCs) different if a specific 

cumulative dose has been used within a relatively short 
period of time, such as up to 3 or 6 months, or chronically 
over a number of years?

2. What are the barriers and facilitators of GC cessation after 
induction therapy and how can a strategy for tapering and 
discontinuing be best implemented?

3. Does the concomitant use of GCs at very low doses (1–3 mg 
prednisone equivalent) increase therapeutic success without 
producing unacceptable side effects?

4. Can the chronic use of GCs be prevented by rapid (ie, within 
3- 6 months) switching of disease- modifying antirheumatic 
drug (DMARDs) in patients who have active disease despite 
DMARDs of whatever kind?

5. How frequent is the chronic use of GCs among patients with 
rheumatoid arthritis (RA) followed in resource poor countries 
and how could such chronic use be mitigated or prevented?

6. What are the effectiveness and safety profiles of 
(repeated) intramuscular glucocorticoids, for example, 
methylprednisolone 120 mg or triamcinolone 80 mg 1–4 
times yearly?

7. Are safety issues with chronic GC use related to pre- existing 
comorbidities and do patients with such comorbidities 
preferentially receive GCs rather than advancing to biological/
targeted synthetic (b/ts) DMARD therapies?

Janus kinase (JAK)- inhibitors and bDMARDs
1. To which extent do in vitro selectivity and in vivo selectivity 

differ among JAK inhibitors (JAKi)?
2. Are the cardiovascular and malignancy risks of JAKi as seen 

in the ORAL- Surveillance study, different with JAK- 1 or JAK- 
1/2- selective agents than with pan- JAKi?

3. Which mechanisms lead to the cardiovascular events and the 
increase in malignancies seen with tofacitinib?

4. Which mechanisms lead to the increased risk of 
thromboembolic events with JAKi?

5. Is monotherapy of JAKi or combination of JAKi plus 
methotrexate (MTX) more efficacious than MTX+GC? 
Ideally, an active control arm using a TNF- inhibitor (TNFi) or 
tocilizumab (plus MTX) should be included in such a trial

6. How safe and efficacious is the use of a JAKi after another 
JAKi has failed?

7. How safe and efficacious is the combination of a JAKi with 
a bDMARD, such as a TNFi, in patients who have failed to 
respond to multiple drugs?

8. How safe and efficacious is the use of an IL- 6 pathway 
inhibitor if a JAKi has failed?

9. How safe and efficacious are abatacept, tocilizumab and 
rituximab after any of the other non- TNFi bDMARDs or a 
tsDMARD has failed?

Treatment strategy
1. Can we identify new biomarkers to stratify patients and to 

predict therapeutic response or lack of response?
2. Is tapering of bDMARD monotherapy possible?
3. Will randomised controlled trials on tapering of bDMARDs 

and tsDMARDs, designed to following predefined predictors 
for maintenance of good outcomes after their withdrawal, 
show success?

Continued
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Recommendation

although only observational or extension data exist for 
IL- 6R inhibitors,55 56 while RCTs have been performed with 
TNF- blockers.57 58 On the other hand, we still miss data on 
the efficacy and safety of using a JAKi after another JAKi 
has failed and this, again, is part of the research agenda. 
Also, patients who have failed multiple b/tsDMARDS have 
to be seen as difficult- to- treat RA in line with the respec-
tive EULAR definition and points to consider.47 59 Almost 
98% of the participants voted for this change with no one 
against it. The LoA was 9.3±0.8.

11. After GCs have been discontinued and a patient is 
in sustained remission, dose reduction of DMARDs 
(bDMARDs/tsDMARDs and/or csDMARDs) may be 
considered. This new recommendation has been constructed 
by combining the last two items from 2019 which read as 
follows: ‘If a patient is in persistent remission after having 
tapered GCs, one can consider tapering bDMARDs or 
tsDMARD, especially if this treatment is combined with a 
csDMARD.’ And: ‘If a patient is in persistent remission, 
tapering the csDMARD could be considered.’5 Evidence 
has emerged indicating that there was no difference in clin-
ical outcome when either a bDMARD or csDMARD was 
tapered first. It had previously been suggested to start with 
a reduction of bDMARDs because of the costs involved. 
However, an economic analysis has revealed that the total 
costs of tapering csDMARDs first vs tapering anti- TNFs 
first did not differ.60 Consequently, the Task Force was of 
the opinion that there is no preferred tapering sequence 
and this can be left to the discretion of patients and rheu-
matologists in a shared decision, but still with an open eye 
on costs, since prices of bDMARDs may vary significantly 
within and between countries.
In addition, the place of GC tapering was changed. As 
discussed above for item 6, the term tapering is often misin-
terpreted and, therefore, the Task Force stipulated that GCs 
must be ‘discontinued’ before considering tapering other 
agents. For that reason, the GC part of this recommenda-
tion was moved to the beginning of the recommendation.
Importantly, though, there is also compelling evidence that 
stopping bDMARDs and/or csDMARDs will ultimately lead 
to flares in most patients.61–63 Therefore, the Task force felt 
that either dose reduction or interval increase (‘spacing’) is 
preferred, but completely stopping may not be advisable. 
Of note, most (though not all) patients who flare after dose 
reduction can be brought back into a good disease state 
after reintroduction of the original dose. Also, as discussed 
in previous versions, tapering of DMARDs should only be 
started if a patient is in persistent stringent (ACR- EULAR) 
remission for at least 6 months, although more data may be 
needed to determine the lowest level of disease activity that 
provides a good prediction for maintenance of a good state. 
Finally, it was noted that tapering trials were very heter-
ogeneous and that some standardisation by regulators or 
professional societies would be needed.
This new recommendation received 95.4% of the votes; 
2.3% abstained and 2.3% voted against. The LoA amounted 
to 9.3±1.1.

All overarching principles and recommendations are 
summarised in table 2 together with respective footnotes for 
specific definitions, LoEs, grades of recommendation and LoA. 
An abbreviated, graphical form of the recommendations is 
presented in figure 1, also together with respective footnotes. 
The explanatory part for each individual recommendation in 
the manuscript is part of the recommendations which only stand 

in full when these explanations and expansions are taken into 
account.

A research agenda is shown in box 1. Some points of the old 
questions have been worked up, others wait to be addressed 
soon and are repeated here. As indicated above, many new areas 
for research were opened during the meeting and this is also 
reflected in box 1.

DISCUSSION
In contrast to previous years, new drug classes have not emerged 
since the last update of the recommendations. However, the 
Task Force focused on the new data, particularly safety data 
for existing drugs, a process that led to significant changes of 
the 2019 recommendations. At the same time, all overarching 
principles as well as 6 of the 11 recommendations remained 
unchanged, which testifies to the validity and maturity of these 
previous recommendations. However, the LoE for recommenda-
tion 7 remained low and to improve its LoE, well- designed trials 
with the main outcome focusing on the question of the optimal 
therapy for patients with a low risk of joint damage progression 
and insufficient response to MTX+GCs are needed.

In line with previous versions of this document, the recommen-
dations adhere to a logical sequence, which starts with a focus 
on newly diagnosed patients and provides guidance along the 
disease course and treatment history of the patients. Of course, 
if a patient has already established disease and these recommen-
dations are consulted, then the treatment path will start at the 
pertinent point, such as phase II for insufficient responders to 
MTX and/or another csDMARD or phase III for insufficient 
responders to a bDMARD or JAKi. Thus, these recommenda-
tions can be applied for any patient at any point in time.

It is noteworthy that this year’s set of recommendations is 
the smallest ever. While in 2010 fifteen recommendations were 
compiled,1 these were reduced in a stepwise manner to 12 items 
in 2019 and to 11 in 2022. These reductions are not deliberate or 
primarily driven by parsimony; rather, they are a logical conse-
quence of accumulating evidence. Of note, the accumulating 
evidence encompassed significant parts of research agendas, 
presented in previous versions. Increasing evidence enables a 
greater focus on what is important, possibly yet another conse-
quence and advantage of the strategy taken to use the Oxford 
Evidence- Based Medicine approach rather than others. The 
clearer the information provided in recommendations, the better 
and easier they may be followed by clinicians.

Three small and one major changes to the recommendations 
were implemented. The first small change relates to the use of 
GCs as bridging therapy, when a csDMARD like MTX is started. 
While already previous Task Forces clearly recommended only 
short- term use of GCs with rapid tapering and cessation, this 
may not have been phrased clearly enough. Therefore, recom-
mendation 6 now explicitly and unequivocally advocates not 
only a rapid tapering regimen but also timely discontinuation. 
To this end, physicians should make clear to patients at the time 
of first prescription that GCs are only a bridging therapy and 
physicians and patients should liaise to adhere to a prespecified 
discontinuation strategy. There may be some reasoning behind a 
preferential use of parenteral GCs in this respect, as physicians 
can control their timing and dosage. The efficacy of GCs as an 
adjunct to csDMARDs continues to be unsurpassed as revealed in 
the NORD- STAR trial: no bDMARD plus MTX shows a major 
clinical benefit over GCs plus MTX.40 Consequently, the current 
Task Force adhered to the general principles of this recommen-
dation that contrasts with the most recent guideline of the ACR 
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⽬的

1剤⽬のJAK阻害薬が無効だった場合に、
2剤⽬のJAK阻害薬への変更とbDMARDsへの
変更とでの有効性を⽐較する



研究デザイン
• JAK-potプロジェクト内のレジストリにおいて、
前向きに集められたデータを⽤いた観察研究

• JAK-potプロジェクトとは
RAにおけるbDMARDsおよびtsDMARDsの有効性を
⽐較した医師主導型観察研究

Ann Rheum Dis 2022;81:1358-1366.



患者

1剤⽬のJAK阻害薬治療が失敗し、
その後に2剤⽬のJAK阻害薬またはbDMARDsに
よる治療を受けたRA患者が対象



タイムポイントの定義と治療群
• ベースライン: 最初のJAK阻害薬が失敗した後のそれぞれの

治療開始⽇と定義

• JAK阻害薬が各国で市販された後に開始されたもののみが対象

• 各治療コースは、治療開始から中⽌、登録終了、フォローアッ
プ終了 (2021年11⽉) のうちいずれか早い時点までと定義

• 投与中⽌の理由は、無効、不耐性、その他に分類



アウトカム

- 主要評価項⽬
薬剤の継続

- 副次評価項⽬
1) 1剤⽬のJAK阻害薬中⽌理由に応じた

2剤⽬の中⽌理由
2) CDAIの経時的変化



関⼼のある共変数
• 解析に⽤いられたベースラインの共変数は、臨床的な関連性と利⽤可

能性に基づき選択された。

• ⽤いられた共変数: 
性別、年齢、罹病期間、⾎清反応、以前に使⽤されたbDMARDsの
数、最初のJAK阻害薬の種類、最初のJAK阻害薬を中⽌した理由、
最初のJAK阻害薬の使⽤期間、喫煙歴、合併症の有無、グルココル
チコイド併⽤、csDMARDsの有無、CADI、HAQ



統計⼿法

・主な評価項⽬
主要評価項⽬ (薬剤継続) については、カプラン・マイヤーと
Cox回帰モデルが⽤いられた。Coxモデルはそれぞれの共変数で
調整された。



統計⼿法
・副次評価項⽬
Cycler群とswitcher群との間での、最初のJAK阻害薬中⽌の理由と
その後の治療中⽌の理由の関連を調べるため、Fisherʼs正確検定を
使⽤した。

1年時点での疾患活動性については、 3段階の⼿順で治療反応の差
を判定した。CDAIの収集頻度はレジストリにより様々だった。1
年⽬で観察されたCDAIがない場合は、3か⽉の期間内の値の平均
値を使⽤した。最後に、交絡因⼦を調整した線形回帰を⽤いて
switcher群別の疾患活動性の変化を推定した。



結果



JAK阻害薬で治療失敗した2,000名の患者が
17か国から集められた。
そのうち、2剤⽬のJAK阻害薬への変更が365名、
bDMARDsへの変更が1,635名だった。
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covariates were imputed using multiple imputations with chained 
equations (50 samples, predictive mean matching algorithm).

Main outcome
For the primary outcome (drug retention), Kaplan- Meier and 
Cox regression models were used. The Cox models were adjusted 
for each covariate (list in the Covariates of interests section).

Secondary outcomes
To examine the association between reasons for stopping the 
first JAKi and reasons for stopping the subsequent treatment 

between cycler and switcher groups, we used Fisher’s exact test. 
For disease activity at 1 year, we used a three- step procedure 
to determine treatment response differences. The frequency 
of CDAI collection varied between registries; some captured 
it at every visit, some randomly and some on an annual basis. 
When no observed CDAI values were present at 1 year, the mean 
of the values within a 3- month window was used. Values still 
missing for patients still on drug after 1 year were imputed using 
the nearest available neighbour.25 Finally, we estimated change 
in disease activity by switcher group using linear regression, 
adjusting for confounders.

RESULTS
Patient disposition and baseline characteristics
A total of 2000 patients with JAKi treatment failure from 17 
countries were collected, of whom 365 were treated with a 
second JAKi and 1635 switched to a bDMARD (online supple-
mental table 1).

Compared with patients switching to bDMARD, patients 
initiating another JAKi were older, had longer disease dura-
tion, were more often seropositive, received a higher number 
of previous bDMARDs and had longer exposure to first JAKi 
treatment (table 1). Monotherapy was more common among 
patients switching to another JAKi. Most of the patients received 
tofacitinib (61.5%) or baricitinib (37.2%) as first JAKi. The use 
of upadacitinib or filgotinib was limited (1.4%). There was no 
association between the type of the first JAKi or the reason for 
discontinuing it and the subsequent decision to cycle a second 
JAKi or switch to a bDMARD. Measures of disease activity were 
not different in both groups.

Treatment retention
No crude difference was observed in drug retention between 
both strategies after 2 years of follow- up (figure 1). Retention 

Table 1 Patient baseline demographics and clinical characteristics
Valid Valid

Female, n (%) 365 311 (85.2) 1635 1324 (81.0) 0.07
Age, mean (SD) 359 57.44 (12.73) 1587 55.20 (12.43) 0.002
Disease duration in years, mean (SD) 251 14.46 (9.50) 1200 12.94 (9.39) 0.02
Seropositive, RF or ACPA, n (%) 305 226 (74.1) 1352 915 (67.7) 0.03
Number of previous bDMARDs, median (IQR) 347 3.0 (1.0–4.0) 1570 2.0 (1.0–3.0) <0.001
First JAKi, n (%) 365 1635 0.52
  Baricitinib 135 (37.0) 609 (37.2)
  Filgotinib 0 (0.0) 1 (0.1)
  Tofacitinib 228 (62.5) 1001 (61.2)
  Upadacitinib 2 (0.5) 24 (1.5)
Reason for stopping first JAKi, n (%) 365 1635 0.20
  Adverse event 45 (12.3) 201 (12.3)
  Lack of efficacy 210 (57.5) 1014 (62.0)
  Other 110 (30.1) 420 (25.7)
Duration of first JAKi in years, mean (SD) 365 1.34 (1.27) 1635 0.72 (0.74) <0.001
Tobacco use ever, n (%) 240 73 (30.4) 1063 375 (35.3) 0.18
Comorbidities, n (%) 330 140 (42.4) 1456 549 (37.7) 0.13
Concomitant glucocorticoids, n (%) 324 171 (52.8) 1274 687 (53.9) 0.76
Concomitant csDMARD, n (%) 365 127 (34.8) 1635 749 (45.8) <0.001
CDAI, mean (SD) 151 24.35 (13.24) 802 23.42 (12.96) 0.42
HAQ- DI, mean (SD) 136 1.39 (0.66) 709 1.27 (0.70) 0.06
ACPA, anticitrullinated peptide antibodies; bDMARD, biologic disease- modifying antirheumatic drug; CDAI, Clinical Disease Activity Index; csDMARD, conventional synthetic 
disease- modifying antirheumatic drug; HAQ- DI, Health Assessment Questionnaire Disability Index; JAKi, Janus kinase inhibitor; RF, rheumatoid factor.

Figure 1 Kaplan- Meier curves of overall discontinuation and by 
reason for stopping the first JAKi. AE, adverse event; JAKi, Janus kinase 
inhibitor.
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covariates were imputed using multiple imputations with chained 
equations (50 samples, predictive mean matching algorithm).

Main outcome
For the primary outcome (drug retention), Kaplan- Meier and 
Cox regression models were used. The Cox models were adjusted 
for each covariate (list in the Covariates of interests section).

Secondary outcomes
To examine the association between reasons for stopping the 
first JAKi and reasons for stopping the subsequent treatment 

between cycler and switcher groups, we used Fisher’s exact test. 
For disease activity at 1 year, we used a three- step procedure 
to determine treatment response differences. The frequency 
of CDAI collection varied between registries; some captured 
it at every visit, some randomly and some on an annual basis. 
When no observed CDAI values were present at 1 year, the mean 
of the values within a 3- month window was used. Values still 
missing for patients still on drug after 1 year were imputed using 
the nearest available neighbour.25 Finally, we estimated change 
in disease activity by switcher group using linear regression, 
adjusting for confounders.

RESULTS
Patient disposition and baseline characteristics
A total of 2000 patients with JAKi treatment failure from 17 
countries were collected, of whom 365 were treated with a 
second JAKi and 1635 switched to a bDMARD (online supple-
mental table 1).

Compared with patients switching to bDMARD, patients 
initiating another JAKi were older, had longer disease dura-
tion, were more often seropositive, received a higher number 
of previous bDMARDs and had longer exposure to first JAKi 
treatment (table 1). Monotherapy was more common among 
patients switching to another JAKi. Most of the patients received 
tofacitinib (61.5%) or baricitinib (37.2%) as first JAKi. The use 
of upadacitinib or filgotinib was limited (1.4%). There was no 
association between the type of the first JAKi or the reason for 
discontinuing it and the subsequent decision to cycle a second 
JAKi or switch to a bDMARD. Measures of disease activity were 
not different in both groups.

Treatment retention
No crude difference was observed in drug retention between 
both strategies after 2 years of follow- up (figure 1). Retention 

Table 1 Patient baseline demographics and clinical characteristics
Valid Valid

Female, n (%) 365 311 (85.2) 1635 1324 (81.0) 0.07
Age, mean (SD) 359 57.44 (12.73) 1587 55.20 (12.43) 0.002
Disease duration in years, mean (SD) 251 14.46 (9.50) 1200 12.94 (9.39) 0.02
Seropositive, RF or ACPA, n (%) 305 226 (74.1) 1352 915 (67.7) 0.03
Number of previous bDMARDs, median (IQR) 347 3.0 (1.0–4.0) 1570 2.0 (1.0–3.0) <0.001
First JAKi, n (%) 365 1635 0.52
  Baricitinib 135 (37.0) 609 (37.2)
  Filgotinib 0 (0.0) 1 (0.1)
  Tofacitinib 228 (62.5) 1001 (61.2)
  Upadacitinib 2 (0.5) 24 (1.5)
Reason for stopping first JAKi, n (%) 365 1635 0.20
  Adverse event 45 (12.3) 201 (12.3)
  Lack of efficacy 210 (57.5) 1014 (62.0)
  Other 110 (30.1) 420 (25.7)
Duration of first JAKi in years, mean (SD) 365 1.34 (1.27) 1635 0.72 (0.74) <0.001
Tobacco use ever, n (%) 240 73 (30.4) 1063 375 (35.3) 0.18
Comorbidities, n (%) 330 140 (42.4) 1456 549 (37.7) 0.13
Concomitant glucocorticoids, n (%) 324 171 (52.8) 1274 687 (53.9) 0.76
Concomitant csDMARD, n (%) 365 127 (34.8) 1635 749 (45.8) <0.001
CDAI, mean (SD) 151 24.35 (13.24) 802 23.42 (12.96) 0.42
HAQ- DI, mean (SD) 136 1.39 (0.66) 709 1.27 (0.70) 0.06
ACPA, anticitrullinated peptide antibodies; bDMARD, biologic disease- modifying antirheumatic drug; CDAI, Clinical Disease Activity Index; csDMARD, conventional synthetic 
disease- modifying antirheumatic drug; HAQ- DI, Health Assessment Questionnaire Disability Index; JAKi, Janus kinase inhibitor; RF, rheumatoid factor.

Figure 1 Kaplan- Meier curves of overall discontinuation and by 
reason for stopping the first JAKi. AE, adverse event; JAKi, Janus kinase 
inhibitor.
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covariates were imputed using multiple imputations with chained 
equations (50 samples, predictive mean matching algorithm).

Main outcome
For the primary outcome (drug retention), Kaplan- Meier and 
Cox regression models were used. The Cox models were adjusted 
for each covariate (list in the Covariates of interests section).

Secondary outcomes
To examine the association between reasons for stopping the 
first JAKi and reasons for stopping the subsequent treatment 

between cycler and switcher groups, we used Fisher’s exact test. 
For disease activity at 1 year, we used a three- step procedure 
to determine treatment response differences. The frequency 
of CDAI collection varied between registries; some captured 
it at every visit, some randomly and some on an annual basis. 
When no observed CDAI values were present at 1 year, the mean 
of the values within a 3- month window was used. Values still 
missing for patients still on drug after 1 year were imputed using 
the nearest available neighbour.25 Finally, we estimated change 
in disease activity by switcher group using linear regression, 
adjusting for confounders.

RESULTS
Patient disposition and baseline characteristics
A total of 2000 patients with JAKi treatment failure from 17 
countries were collected, of whom 365 were treated with a 
second JAKi and 1635 switched to a bDMARD (online supple-
mental table 1).

Compared with patients switching to bDMARD, patients 
initiating another JAKi were older, had longer disease dura-
tion, were more often seropositive, received a higher number 
of previous bDMARDs and had longer exposure to first JAKi 
treatment (table 1). Monotherapy was more common among 
patients switching to another JAKi. Most of the patients received 
tofacitinib (61.5%) or baricitinib (37.2%) as first JAKi. The use 
of upadacitinib or filgotinib was limited (1.4%). There was no 
association between the type of the first JAKi or the reason for 
discontinuing it and the subsequent decision to cycle a second 
JAKi or switch to a bDMARD. Measures of disease activity were 
not different in both groups.

Treatment retention
No crude difference was observed in drug retention between 
both strategies after 2 years of follow- up (figure 1). Retention 

Table 1 Patient baseline demographics and clinical characteristics
Valid Valid

Female, n (%) 365 311 (85.2) 1635 1324 (81.0) 0.07
Age, mean (SD) 359 57.44 (12.73) 1587 55.20 (12.43) 0.002
Disease duration in years, mean (SD) 251 14.46 (9.50) 1200 12.94 (9.39) 0.02
Seropositive, RF or ACPA, n (%) 305 226 (74.1) 1352 915 (67.7) 0.03
Number of previous bDMARDs, median (IQR) 347 3.0 (1.0–4.0) 1570 2.0 (1.0–3.0) <0.001
First JAKi, n (%) 365 1635 0.52
  Baricitinib 135 (37.0) 609 (37.2)
  Filgotinib 0 (0.0) 1 (0.1)
  Tofacitinib 228 (62.5) 1001 (61.2)
  Upadacitinib 2 (0.5) 24 (1.5)
Reason for stopping first JAKi, n (%) 365 1635 0.20
  Adverse event 45 (12.3) 201 (12.3)
  Lack of efficacy 210 (57.5) 1014 (62.0)
  Other 110 (30.1) 420 (25.7)
Duration of first JAKi in years, mean (SD) 365 1.34 (1.27) 1635 0.72 (0.74) <0.001
Tobacco use ever, n (%) 240 73 (30.4) 1063 375 (35.3) 0.18
Comorbidities, n (%) 330 140 (42.4) 1456 549 (37.7) 0.13
Concomitant glucocorticoids, n (%) 324 171 (52.8) 1274 687 (53.9) 0.76
Concomitant csDMARD, n (%) 365 127 (34.8) 1635 749 (45.8) <0.001
CDAI, mean (SD) 151 24.35 (13.24) 802 23.42 (12.96) 0.42
HAQ- DI, mean (SD) 136 1.39 (0.66) 709 1.27 (0.70) 0.06
ACPA, anticitrullinated peptide antibodies; bDMARD, biologic disease- modifying antirheumatic drug; CDAI, Clinical Disease Activity Index; csDMARD, conventional synthetic 
disease- modifying antirheumatic drug; HAQ- DI, Health Assessment Questionnaire Disability Index; JAKi, Janus kinase inhibitor; RF, rheumatoid factor.

Figure 1 Kaplan- Meier curves of overall discontinuation and by 
reason for stopping the first JAKi. AE, adverse event; JAKi, Janus kinase 
inhibitor.
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covariates were imputed using multiple imputations with chained 
equations (50 samples, predictive mean matching algorithm).

Main outcome
For the primary outcome (drug retention), Kaplan- Meier and 
Cox regression models were used. The Cox models were adjusted 
for each covariate (list in the Covariates of interests section).

Secondary outcomes
To examine the association between reasons for stopping the 
first JAKi and reasons for stopping the subsequent treatment 

between cycler and switcher groups, we used Fisher’s exact test. 
For disease activity at 1 year, we used a three- step procedure 
to determine treatment response differences. The frequency 
of CDAI collection varied between registries; some captured 
it at every visit, some randomly and some on an annual basis. 
When no observed CDAI values were present at 1 year, the mean 
of the values within a 3- month window was used. Values still 
missing for patients still on drug after 1 year were imputed using 
the nearest available neighbour.25 Finally, we estimated change 
in disease activity by switcher group using linear regression, 
adjusting for confounders.

RESULTS
Patient disposition and baseline characteristics
A total of 2000 patients with JAKi treatment failure from 17 
countries were collected, of whom 365 were treated with a 
second JAKi and 1635 switched to a bDMARD (online supple-
mental table 1).

Compared with patients switching to bDMARD, patients 
initiating another JAKi were older, had longer disease dura-
tion, were more often seropositive, received a higher number 
of previous bDMARDs and had longer exposure to first JAKi 
treatment (table 1). Monotherapy was more common among 
patients switching to another JAKi. Most of the patients received 
tofacitinib (61.5%) or baricitinib (37.2%) as first JAKi. The use 
of upadacitinib or filgotinib was limited (1.4%). There was no 
association between the type of the first JAKi or the reason for 
discontinuing it and the subsequent decision to cycle a second 
JAKi or switch to a bDMARD. Measures of disease activity were 
not different in both groups.

Treatment retention
No crude difference was observed in drug retention between 
both strategies after 2 years of follow- up (figure 1). Retention 

Table 1 Patient baseline demographics and clinical characteristics
Valid Valid

Female, n (%) 365 311 (85.2) 1635 1324 (81.0) 0.07
Age, mean (SD) 359 57.44 (12.73) 1587 55.20 (12.43) 0.002
Disease duration in years, mean (SD) 251 14.46 (9.50) 1200 12.94 (9.39) 0.02
Seropositive, RF or ACPA, n (%) 305 226 (74.1) 1352 915 (67.7) 0.03
Number of previous bDMARDs, median (IQR) 347 3.0 (1.0–4.0) 1570 2.0 (1.0–3.0) <0.001
First JAKi, n (%) 365 1635 0.52
  Baricitinib 135 (37.0) 609 (37.2)
  Filgotinib 0 (0.0) 1 (0.1)
  Tofacitinib 228 (62.5) 1001 (61.2)
  Upadacitinib 2 (0.5) 24 (1.5)
Reason for stopping first JAKi, n (%) 365 1635 0.20
  Adverse event 45 (12.3) 201 (12.3)
  Lack of efficacy 210 (57.5) 1014 (62.0)
  Other 110 (30.1) 420 (25.7)
Duration of first JAKi in years, mean (SD) 365 1.34 (1.27) 1635 0.72 (0.74) <0.001
Tobacco use ever, n (%) 240 73 (30.4) 1063 375 (35.3) 0.18
Comorbidities, n (%) 330 140 (42.4) 1456 549 (37.7) 0.13
Concomitant glucocorticoids, n (%) 324 171 (52.8) 1274 687 (53.9) 0.76
Concomitant csDMARD, n (%) 365 127 (34.8) 1635 749 (45.8) <0.001
CDAI, mean (SD) 151 24.35 (13.24) 802 23.42 (12.96) 0.42
HAQ- DI, mean (SD) 136 1.39 (0.66) 709 1.27 (0.70) 0.06
ACPA, anticitrullinated peptide antibodies; bDMARD, biologic disease- modifying antirheumatic drug; CDAI, Clinical Disease Activity Index; csDMARD, conventional synthetic 
disease- modifying antirheumatic drug; HAQ- DI, Health Assessment Questionnaire Disability Index; JAKi, Janus kinase inhibitor; RF, rheumatoid factor.

Figure 1 Kaplan- Meier curves of overall discontinuation and by 
reason for stopping the first JAKi. AE, adverse event; JAKi, Janus kinase 
inhibitor.
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was also similar when stratifying for reasons for discontinuation 
of the first JAKi.

In univariable analyses, treatment strategy was not associated 
with a different retention (table 2). Nevertheless, the adjusted 
analysis demonstrated that cycling to another JAKi was associ-
ated with higher retention compared with the use of a bDMARD, 
with an HR for withdrawal of 0.82 (95% CI 0.68 to 0.99).

Secondary analysis
The reason for stopping the first treatment was associated with 
the reason for discontinuing subsequent treatment. When the 
reason for stopping the first JAKi was lack of efficacy, most of 
the patients in both treatment groups would also cease for this 
reason (difference between groups: p=0.59; figure 2). If the first 
JAKi was discontinued due to an AE and a second JAKi was used, 
the reason for stopping it would be more likely another AE, 
whereas if a bDMARD was used more variability was detected 
(p=0.01).

CDAI improved in a similar way in both groups after 12 
months of follow- up. The mean CDAI improvement was 10.8 
(95% CI 3.4 to 18.2) for the JAKi switcher group vs 10.4 (95% 
CI 3.1 to 17.7) for the bDMARD group (p=0.79), with large 
individual variability (figure 3).

DISCUSSION
There is little clinical evidence to support current recommenda-
tions for managing patients with RA after failure to JAKi treat-
ment.1 26 This large international observational study investigates 
the optimal therapeutic strategy for patients with RA after failure 
to the first JAKi. After JAKi discontinuation, the use of JAKi or 
bDMARD has similar effectiveness in terms of reducing disease 
activity, yet with slightly higher retention in the adjusted analysis 
when using a second JAKi.

There was a 4:1 ratio of switchers versus cyclers. This may 
indicate lack of confidence of physicians in cycling JAKi due 
to limited evidence. Patients who cycled JAKi were older, had 

Table 2 Results of Cox regression analysis of treatment retention
Univariable analysis Adjusted analysis

HR 95% CI P value HR 95% CI P value

JAKi to JAKi (ref: JAKi to bDMARD) 0.93 0.79 to 1.10 0.39 0.82 0.68 to 0.99 0.04
Sex (ref: female) 0.86 0.74 to 1.01 0.07 0.87 0.73 to 1.03 0.11
Age 1.00 1.00 to 1.01 0.20 1.00 1.00 to 1.01 0.27
Disease duration in years 0.99 0.99 to 1.00 0.20 0.99 0.98 to 1.00 0.16
Seropositive, RF or ACPA 1.00 0.85 to 1.17 0.96 0.95 0.81 to 1.11 0.52
≥1 previous bDMARDs (ref: 0) 1.01 0.85 to 1.20 0.88 1.05 0.88 to 1.26 0.55
Treatment duration of first JAKi, years 1.12 1.02 to 1.22 0.02 1.16 1.05 to 1.28 0.003
Concomitant csDMARD 0.73 0.64 to 0.84 <0.001 0.73 0.63 to 0.84 <0.001
GC at baseline 0.98 0.83 to 1.15 0.80 0.98 0.83 to 1.15 0.79
CDAI 1.01 1.00 to 1.01 0.06 1.01 1.00 to 1.02 0.14
HAQ- DI 1.08 0.95 to 1.23 0.22 1.02 0.85 to 1.22 0.85
Tobacco (ref: never) 1.03 0.86 to 1.24 0.73 0.99 0.82 to 1.20 0.95
Any comorbidities 1.05 0.91 to 1.22 0.50 1.01 0.85 to 1.19 0.94
Analyses were adjusted for sex, age, disease duration, seropositivity, number of previously used bDMARDs/tsDMARDs, treatment duration of first JAKi, concomitant csDMARD 
treatment, concomitant GC, HAQ- DI, baseline disease activity values, smoking and comorbidity.
ACPA, anticitrullinated peptide antibodies; bDMARD, biologic disease- modifying antirheumatic drug; CDAI, Clinical Disease Activity Index; csDMARD, conventional synthetic 
disease- modifying antirheumatic drug; GC, glucocorticoid; HAQ- DI, Health Assessment Questionnaire Disability Index; JAKi, Janus kinase inhibitor; ref, reference; RF, rheumatoid 
factor; tsDMARD, targeted synthetic disease- modifying antirheumatic drug.

Figure 2 Proportion of patients discontinuing the second treatment 
for AE or ineffectiveness by reason for stopping the first JAKi. AE, 
adverse event; bDMARD, biologic disease- modifying antirheumatic drug; 
JAKi, Janus kinase inhibitor.
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was also similar when stratifying for reasons for discontinuation 
of the first JAKi.

In univariable analyses, treatment strategy was not associated 
with a different retention (table 2). Nevertheless, the adjusted 
analysis demonstrated that cycling to another JAKi was associ-
ated with higher retention compared with the use of a bDMARD, 
with an HR for withdrawal of 0.82 (95% CI 0.68 to 0.99).

Secondary analysis
The reason for stopping the first treatment was associated with 
the reason for discontinuing subsequent treatment. When the 
reason for stopping the first JAKi was lack of efficacy, most of 
the patients in both treatment groups would also cease for this 
reason (difference between groups: p=0.59; figure 2). If the first 
JAKi was discontinued due to an AE and a second JAKi was used, 
the reason for stopping it would be more likely another AE, 
whereas if a bDMARD was used more variability was detected 
(p=0.01).

CDAI improved in a similar way in both groups after 12 
months of follow- up. The mean CDAI improvement was 10.8 
(95% CI 3.4 to 18.2) for the JAKi switcher group vs 10.4 (95% 
CI 3.1 to 17.7) for the bDMARD group (p=0.79), with large 
individual variability (figure 3).

DISCUSSION
There is little clinical evidence to support current recommenda-
tions for managing patients with RA after failure to JAKi treat-
ment.1 26 This large international observational study investigates 
the optimal therapeutic strategy for patients with RA after failure 
to the first JAKi. After JAKi discontinuation, the use of JAKi or 
bDMARD has similar effectiveness in terms of reducing disease 
activity, yet with slightly higher retention in the adjusted analysis 
when using a second JAKi.

There was a 4:1 ratio of switchers versus cyclers. This may 
indicate lack of confidence of physicians in cycling JAKi due 
to limited evidence. Patients who cycled JAKi were older, had 

Table 2 Results of Cox regression analysis of treatment retention
Univariable analysis Adjusted analysis

HR 95% CI P value HR 95% CI P value

JAKi to JAKi (ref: JAKi to bDMARD) 0.93 0.79 to 1.10 0.39 0.82 0.68 to 0.99 0.04
Sex (ref: female) 0.86 0.74 to 1.01 0.07 0.87 0.73 to 1.03 0.11
Age 1.00 1.00 to 1.01 0.20 1.00 1.00 to 1.01 0.27
Disease duration in years 0.99 0.99 to 1.00 0.20 0.99 0.98 to 1.00 0.16
Seropositive, RF or ACPA 1.00 0.85 to 1.17 0.96 0.95 0.81 to 1.11 0.52
≥1 previous bDMARDs (ref: 0) 1.01 0.85 to 1.20 0.88 1.05 0.88 to 1.26 0.55
Treatment duration of first JAKi, years 1.12 1.02 to 1.22 0.02 1.16 1.05 to 1.28 0.003
Concomitant csDMARD 0.73 0.64 to 0.84 <0.001 0.73 0.63 to 0.84 <0.001
GC at baseline 0.98 0.83 to 1.15 0.80 0.98 0.83 to 1.15 0.79
CDAI 1.01 1.00 to 1.01 0.06 1.01 1.00 to 1.02 0.14
HAQ- DI 1.08 0.95 to 1.23 0.22 1.02 0.85 to 1.22 0.85
Tobacco (ref: never) 1.03 0.86 to 1.24 0.73 0.99 0.82 to 1.20 0.95
Any comorbidities 1.05 0.91 to 1.22 0.50 1.01 0.85 to 1.19 0.94
Analyses were adjusted for sex, age, disease duration, seropositivity, number of previously used bDMARDs/tsDMARDs, treatment duration of first JAKi, concomitant csDMARD 
treatment, concomitant GC, HAQ- DI, baseline disease activity values, smoking and comorbidity.
ACPA, anticitrullinated peptide antibodies; bDMARD, biologic disease- modifying antirheumatic drug; CDAI, Clinical Disease Activity Index; csDMARD, conventional synthetic 
disease- modifying antirheumatic drug; GC, glucocorticoid; HAQ- DI, Health Assessment Questionnaire Disability Index; JAKi, Janus kinase inhibitor; ref, reference; RF, rheumatoid 
factor; tsDMARD, targeted synthetic disease- modifying antirheumatic drug.

Figure 2 Proportion of patients discontinuing the second treatment 
for AE or ineffectiveness by reason for stopping the first JAKi. AE, 
adverse event; bDMARD, biologic disease- modifying antirheumatic drug; 
JAKi, Janus kinase inhibitor.
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was also similar when stratifying for reasons for discontinuation 
of the first JAKi.

In univariable analyses, treatment strategy was not associated 
with a different retention (table 2). Nevertheless, the adjusted 
analysis demonstrated that cycling to another JAKi was associ-
ated with higher retention compared with the use of a bDMARD, 
with an HR for withdrawal of 0.82 (95% CI 0.68 to 0.99).

Secondary analysis
The reason for stopping the first treatment was associated with 
the reason for discontinuing subsequent treatment. When the 
reason for stopping the first JAKi was lack of efficacy, most of 
the patients in both treatment groups would also cease for this 
reason (difference between groups: p=0.59; figure 2). If the first 
JAKi was discontinued due to an AE and a second JAKi was used, 
the reason for stopping it would be more likely another AE, 
whereas if a bDMARD was used more variability was detected 
(p=0.01).

CDAI improved in a similar way in both groups after 12 
months of follow- up. The mean CDAI improvement was 10.8 
(95% CI 3.4 to 18.2) for the JAKi switcher group vs 10.4 (95% 
CI 3.1 to 17.7) for the bDMARD group (p=0.79), with large 
individual variability (figure 3).

DISCUSSION
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to the first JAKi. After JAKi discontinuation, the use of JAKi or 
bDMARD has similar effectiveness in terms of reducing disease 
activity, yet with slightly higher retention in the adjusted analysis 
when using a second JAKi.

There was a 4:1 ratio of switchers versus cyclers. This may 
indicate lack of confidence of physicians in cycling JAKi due 
to limited evidence. Patients who cycled JAKi were older, had 
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1剤⽬のJAK阻害薬が有害事象のために
中⽌になっていた場合

・どちらの群でも、無効のため
中⽌になる割合が⾼い。

・Cyclers群では、有害事象で中⽌に
なる割合が⾼い。
・Switchers群では理由は⼀定しない。
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longer disease duration, received a higher number of previous 
bDMARDs and had longer exposure to first JAKi treatment. 
It may be speculated that they had a more complex profile 
compared with patients switching to a bDMARD. It is possible 
that the option to cycle JAKi is reserved for more difficult 
cases and patients who have received more previous treatments 
and therefore have less therapeutic options. A minority of the 
patients received JAKi as first line of treatment after failure 
with csDMARD. A separate analysis to determine the impact of 
previous treatment on drug retention could not be performed 
due to insufficient sample size. There was a high prevalence of 
patients on monotherapy, being more frequent among cyclers. 
This may reflect current recommendations: in patients who 
cannot use csDMARD, JAKi and interleukin 6 inhibitors may 
have some advantages compared with other bDMARDs.1

Reports with small sample size support that the use of a second 
JAKi is a safe and effective option after discontinuation of the 
first JAKi.19 20 On the other hand, one study showed clinically 
meaningful response to bDMARD after failure with JAKi.17 In 
our study, even though patients who cycled JAKi were older and 
received a higher number of previous bDMARDs, no statistical 
difference in drug retention with both alternatives was detected 
after 2 years of follow- up when looking at the Kaplan- Meier 
curves. The adjusted analysis showed that cycling to another JAKi 
was associated with lower treatment discontinuation. This could 
be attributed to the fact that JAKi switchers have less therapeutic 
alternatives, so the clinician maintains the treatment regardless 
of response. Nonetheless, adjusted CDAI over time evolved 
in a similar way in both groups, with improvements in both 
cases. Baseline covariates considered for adjustment are listed 
in the Methods section and include variables that were signifi-
cantly different between the two groups, such as the number of 
previous bDMARDs or the use of concomitant csDMARD.

Due to lack of statistical power, we did not analyse the impact 
of patient characteristics on drug retention. Nonetheless, we 
explored prior causes of treatment discontinuation as a possible 
predictor of response. When the reason for discontinuing the 
first JAKi was an AE, it was more likely that the second JAKi 
would also be stopped for the same reason. There was no signif-
icant difference in retention between both strategies in patients 
who discontinued the first JAKi due to AE, although there seems 

to be a trend during the first year of follow- up where discontinu-
ation was more likely in patients cycling JAKi. Our study was not 
designed to analyse the specific AE that led to drug discontinu-
ation. For this very interesting topic, more granular data, avail-
able in specific registers, will be necessary to determine if specific 
AE recurs with the use of a second JAKi, with this finding sugges-
tive of a class effect.

This study has several limitations. First, heterogeneity of data 
coming from different registries could not be assessed due to 
small sample size contributed by each country. In Europe, there 
are substantial differences in the use of second- line treatments for 
RA, regarding access, availability and affordability of these thera-
pies.27 Second, the primary outcome was overall drug retention 
since it can be interpreted as a composite measure of effective-
ness, safety and tolerability. However, drug retention may also 
be influenced by other factors such as the number of alternative 
treatment options available and the characteristics of the patient 
population.28 To provide a more complete picture of effective-
ness, following EULAR points to consider when analysing and 
reporting comparative effectiveness research using observational 
data in rheumatology, a second effectiveness outcome, CDAI, 
was used.24 Third, treatment groups were unbalanced, which 
is a reflection of real- life practice and a common limitation of 
observational studies. In particular, there may be confounding 
by indication. Fourth, since upadacitinib and filgotinib have 
been recently approved, most of the patients received tofacitinib 
and baricitinib as first JAKi. Due to limited statistical power, 
we could not assess retention depending on the type of JAKi. 
In future analysis, it would be interesting to determine if the 
sequence of use of the different types of JAKi influences the 
response. Finally, we had to deal with missing data. This is a 
non- interventional, observational study with a limited follow- up 
time. To reduce the impact of missing data, baseline characteris-
tics were imputed as the values available in a short time frame, 
which may increase measurement error. Nonetheless, our results 
are broadly in agreement with previous reports.17 19 20

The main strength of our study relies on the inclusion of a 
large number of patients being treated in real life, avoiding issues 
such as low generalisability that occur in randomised control 
trials.29

In conclusion, the results of this study, conducted in real- life 
conditions reflective of current clinical practice, indicate that, 
after failing the first JAKi, the use of a second JAKi and switching 
to a bDMARD have similar effectiveness, while patients who 
cycled JAKi have a slightly higher retention. However, when the 
first JAKi is discontinued due to an AE, it is more likely that the 
second JAKi would also be stopped due to another AE, which 
may suggest that switching to a bDMARD could be a more 
reasonable alternative in this scenario.
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Figure 3 Adjusted change in disease activity overtime, overall and by 
reason for discontinuing the first JAKi. X indicates the mean. Analyses 
were adjusted for sex, age, disease duration, seropositivity, number of 
previously used bDMARDs/tsDMARDs, treatment duration of the first 
JAKi, concomitant csDMARD treatment, concomitant glucocorticoids, 
HAQ- DI, baseline disease activity values, smoking and comorbidity. 
bDMARDs, biologic disease- modifying antirheumatic drugs; CDAI, 
Clinical Disease Activity Index; csDMARD, conventional synthetic 
disease- modifying antirheumatic drug; HAQ- DI, Health Assessment 
Questionnaire Disability Index; JAKi, Janus kinase inhibitors; tsDMARD, 
targeted synthetic disease- modifying antirheumatic drug .
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12か⽉時点でのCDAIの変化は2群間で差はなし



ディスカッション
•この観察研究では、JAK阻害薬の中⽌後の治療について、有効

性の点ではJAK阻害薬とbDMARDsは同等で、JAK阻害薬の⽅が
薬剤継続率がややよかった。

• Cyclers群の⽅が⾼齢で罹病期間が⻑く、以前のbDMARDs使⽤
数が多かった。これはCyclers群ではより複雑な症例が多かった
ことが推測される。

• Cyclers群が継続率がよかったのは、他に選択肢がなく治療反応
性に関係なくJAK阻害薬を継続していた可能性はある。



Limitations
• 各国からのサンプルサイズが⼩さかったため、異なるレジストリ

からのデータの異質性を評価できなかった。

• 主要評価項⽬を、有効性、安全性、忍容性の複合指標である全体
の薬剤継続率としたが、薬剤継続は利⽤可能な代替治療薬の選択
肢の数や患者集団の特徴など他の因⼦にも影響を受ける。

• リアルワールドの診療を反映して、治療群間のバランスが取れて
いない。



Limitations

• Upadacitinibとfilgotinibは最近承認された薬剤なので、1剤⽬の
JAK阻害薬はほとんどがtofacitinibとbaricitinibだった。統計学的
パワーが不⾜しているため、JAK阻害薬の種類に応じた継続率は
評価できなかった。

•⽋損値を扱う必要があった。データ⽋損の影響を減らすため、
ベースラインの特徴は短期間で⼊⼿可能な値としてインプットさ
れたが、これは測定誤差を増⼤させるかもしれない。



結論

1剤⽬のJAK阻害薬で治療失敗した際の次の選択肢として、JAK阻
害薬でもbDMARDsでも有効性は変わらず、JAK阻害薬の⽅がや
や継続率がよかったことが⽰された。

ただし1剤⽬のJAK阻害薬を有害事象によって中⽌した場合は、
2剤⽬のJAK阻害薬も有害事象で中⽌となる可能性が⾼く、この
シナリオではbDMARDsへの切り替えが合理的な選択肢となりう
るかもしれない。


