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Biologic disease-modifying antirheumatic drugs (b DMARDs) and Janus kinase inhibitors (JAKis) do not always allow to achieve remission and
low inflammatory activity in rheumatoid arthritis (RA), necessitating switching of therapy.

Objective: to evaluate the clinical characteristics and features of pharmacotherapy in patients with RA requiring a switch from bDMARD/JAKi.
Material and methods. The study group consisted of 103 patients with RA (85.4% women, mean age 46.9+13.7 years) who had persistent disease
activity (DAS28-CRP — 5.42+0.9) despite treatment with bD MARD/JAKi or who experienced adverse events requiring therapy switching. Patients
were divided into three groups: Group 1 — patients who underwent one switch (n=>50), Group 2 — 2 switches (n=39), Group 3 — 23 switches
(n=14) of bDMARD/JAK:i therapy. Clinical manifestations, disease activity and pharmacotherapy were assessed.

Results and discussion. The main reason for switching therapy was ineffectiveness of bDMARD/JAKi (in 81.6% of patients). There was a
tendency towards higher DAS28-ESR (p=0.052) and DAS28-CRP values (p=0.057) in groups 2 and 3 compared to group 1, as well as significant
differences in CDAI (p1-2=0.015 and p1-3=0.011) and SDAI (p1-2=0.013 and pi-3=0.01). In group 3, there was a tendency towards higher
DAS28-CRP, CDAI and SDAI values compared to group 2: 5.82+0.92 and 5.53+0.89; 40.5 [33.0; 45.0] and 35.2 [30.3; 43.9]; 36 [32; 42]
and 32.0 [28.5; 38.5], respectively. However, these differences were statistically insignificant. Patients in groups 2 and 3 had a significantly
higher number of painful joints compared to patients in group 1 (pi-2=0.048 and p1-3=0.036) and a significantly higher patient global assessment
of disease activity (pi1-2=0.004 and p1-3=0.013). Patients in group 3 took glucocorticoids significantly longer and at higher doses than patients
in group 1. Tumour necrosis factor-o inhibitors were used more frequently in groups 1 and 2 (50.0 and 41.0%, respectively), and interleukin-6
inhibitors in group 3 (50.0%).

Conclusion. Patients with RA who required =2 switches of bDMARD/JAKi had higher disease activity compared to patients who required only
one switch of therapy.
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The main guideline for the treatment of rheumatoid arthritis
(RA) is a treat-to-target (T2T) strategy to achieve remission or
low disease activity (LDA) in clinical practice [1—5]. To reach
this goal, the current pharmacotherapy is actively used, including
bDMARDs: tumor necrosis factor inhibitors (TNFi), the T-cell
co-stimulation inhibitors — abatacept (ABA), the B cell depletion
therapies — rituximab (RTX), interleukin 6 inhibitors (IL6i), and
the targeted disease-modifying antirheumatic drugs (tsDMARDs):
Janus kinase inhibitors (JAKi — tofacitinib, upadacitinib and
baricitinib, filgotinib*, peficitinib*) [6—8].

However, only 40-60% of RA patients achieve remission/LDA;
furthermore, a considerable proportion of patients lose their initial
response or develop adverse events (AE) over time. For example,
K. Lauper et al. [9] analyzed 19 registries of RA patients treated
with bDMARDs and JAKi (a total of 31,846 courses). The response
rates (remission and LDA by CDAI (Clinical Disease Activity

Index) were registered for TNFi (n=17,522) in 16% and 54%,
ABA (n=2775) in 12% and 50%, 1L6i (n=3863) in 16% and 55%,
and JAKi (n=7686) in 15% and 56%, respectively. The multinational
prospective observational RA-BE-REAL study (n=1073) showed
that patients treated with baricitinib achieved remission/LDA in
41.1% and 15.2%; with TNFi — in 36.4% and 16.2%; with another
bDMARDs —in 30.4% and 7.6%, respectively [10]. Similar results
were obtained using data of 4816 patients who received bDMARDs
and JAKi (tofacitinib) within CORRONA (Consortium of Rheuma-
tology Researchers of North America Rheumatoid Arthritis
Registry) RA registry for 1-year follow-up [11]. Remission according
to CDAI was achieved by 17.6% vs 16.3%, LDA by 39.9% vs
41.6% in the TNFi group and non-TNFi group, respectively.
Thus, up to 40—50% of patients do not achieve the T2T
target in real clinical practice and have to switch to another
bDMARD or JAKi [7, 12, 13]. It is important to note that the
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population was divided into those who started their first b/tsDMARD
before and after 2010. The first ones switched to another TNFi
(cycling strategy). The use of non—TNFi drugs has generally in-
creased after 2010; drugs with a different mechanism of action
(MOA; swapping strategy) have been used more frequently as the
second-line treatment due to the growth in the number of
bDMARDs and the emergence of JAKi [10—12].

There is no consensus on the issue, and both approaches
show comparable efficacy [11, 14, 15]. At the same time, ABA,
RTX and IL6i are prescribed as often as TNFi as the first-line
therapy [9, 16—18].

The relevance of the b/tsDMARDs switching problem is
highlighted by the Kyoto University Rheumatoid Arthritis Man-
agement Alliance (KURAMA) cohort including 1816 patients
who initiated bDDMARDs [19]. According to the 10-year follow-
up data, 54.8% of these patients had to switch to another
b/tsDMARD [19]. A recent data from UK registry of 22,934 RA
patients demonstrated that after the failure of the first b/tsDMARD
47.2% of patients had to switch to another drug, 22.0% had two
switches, 9.3% — three switches, 3.3% — four switches of drugs [15].

The development of DMARDs with different MOA available
for the treatment of RA has contributed to an increase in the
number of patients switching between different b/tsDMARDs.
However, a significant number of patients remain resistant to
multiple drugs. Patients whose disease activity cannot be controlled
even with the use of two or more b/tsDMARDs with different
MOA are referred to as bearing «difficult-to-treat RA» (D2T RA)

Patients with RA requiring a switch of b/tsDMARDs (n=103)

Group | — patients| Group 3 —
WhI:) requJ)ired seforgsr;f/it_ch >3 swiI'Zches
the first switch (n=39) of b/tsDMARDs
(n=50) (n=14)

Fig. 1. Groups of patients with RA

|5, 20—25]. Therefore, particular attention has been paid to iden-
tifying predictors of treatment response when switching between
bDMARDs/JAKi [13, 16, 19, 26].

The aim of this study was to evaluate the clinical characteristics
and pharmacological features of RA patients who needed b/tsD-
MARD:s switching.

Materials and methods. We studied 502 patients who met the
ACR/EULAR (American College of Rheumatology / European
Alliance of Associations for Rheumatology) criteria of RA and
were admitted to the clinic of V.A. Nasonova Research Institute
of Rheumatology from October 2022 to October 2023 due to
disease exacerbation and inefficiency of current treatment.

Inclusion criteria were age >18 years, the use of
bDMARDs/JAKIi before the hospitalization, the evidence of in-
efficacy (persistent activity of disease) or intolerance (adverse re-
actions, AEs) of b/tsDMARD:s, a need for a new b/tsDMARDs
therapy.

Table 1. Clinical and demographical characteristics of RA patients (n=103)

Variable Value
Age, mean (SD) 46.9 (13.7)
Females, n (%) 88 (85.4)

RA duration, years, median (IQR)

11.0 (6.0, 16.5)

Juvenile onset, % 14.6
BMI, mean (SD) 26.8 (6.37)
Extra-articular manifestation, % 48.5
Rheumatoid nodules, % 19.4
Vasculitis, % 2.9
Sjogren’s syndrome, % 29.1
ILD, % 3.9
Joints erosions, % 90.3
Steinbrocker stage, %:

11 42.7

111 32.0

v 25.2
RF positive, % 78.6
ACPA positive, % 71.8

Tender joint count, median (IQR)

11.0 (7.0, 15.5)

Variable
Swollen joint count, median (IQR)
Patient global assessment (VAS), median (IQR)
Physician global assessment (VAS), median (IQR)
ESR, mm/h, median (IQR)
CRP, g/I, median (IQR)
DAS28-ESR, mean (SD)
DAS28-CRP, mean (SD)
SDAI, median (IQR)
CDALI, median (IQR)
csDMARDs, %:
MTX
LEF
HCQ
SASP

GC, %

Total duration of GC intake, months, median (IQR)

Maximum GC dose, mg/day, median (IQR)

NSAID, %

Value

6.0 (4.0, 9.0)
70.0 (60.0, 80.0)
70.0 (60.0, 70.0)
36.0 (14.0, 64.5)
14.6 (4.05, 33.15)
5.87 (1.11)

5.42 (0.90)
32.5(25.6, 42.0)
32 (235, 37.5)
32.0

30.1

11.7

11.7

62.1

40.5 (11, 101)
10.0 (10.0, 15.0)
80.6

Note. ILD — interstitial lung disease, BMI — body mass index (here and in Table 2); csDMARDs — conventional synthetic disease-modifying anti-
rheumatic drug; MTX — methotrexate; LEF — leflunomide; HCQ — hydroxychloroquine; SASP — sulfasalazine.
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Patients with discontinuation of b/tsDMARDs due to non-
medical reasons were not included in the study.

Finally, 103 RA patients were recruited. Most were middle-
aged women with long disease duration (median >10 years), who
had radiographic erosions, moderate or high disease activity ac-
cording to DAS28, CDAI, SDAI (Simplified Disease Activity
Index). About half of the patients had extra-articular manifestations,
and most were taking glucocorticoids (GCs) and non-steroidal
anti-inflammatory drugs (NSAIDs; Table 1).

At the time of research inclusion, all patients initiated a new
b/tsDMARD. RTX was prescribed in 44.7% of cases, IL6i in
30.1%, TNFiin 14.6%, JAKi in 9.6% and ABA in 1% of cases.

Patients were divided into three groups according to the
number of bDMARDs or tsDMARDs classes before the current
treatment initiation (Figure 1).

The term «switching» mean changing to b/tsDMARDs with a

Table 2. Clinical and demographical characteristics of RA patients by groups
Variable

Age, mean (SD) 48.0+13.6
Female/male, % 86.0/14.0
RA duration, years, median (IQR) 8[4; 15]
Juvenile onset, % 10.0
BMI, mean (SD) 27.9£6.00
Extra-articular manifestation, % 54.0
Rheumatoid nodules, % 22.0
Vasculitis, % 4.0
Sjogren’s syndrome, % 28.0
ILD, % 6.0
Joints erosions, % 86.0
Steinbrocker stage, %:

11 48.0

111 30.0

v 22.0
RF positive, % 80.0
ACPA positive, % 72.0

Group 1 (n=50)

median values with interquartile range (IQR). The normality of
the data was assessed using the Shapiro—Wilk test. Categorical
variables are expressed as percentages. Pearson’s y? or Fisher’s
exact test was used for comparison of categorical and Kruskal—
Wallis test or one-way analysis of variance (ANOVA) for continuous
variables. p values <0.05 were considered statistically significant.

Informed consent was provided by all patients at the time of
entry into the study. Ethical approval was provided by the ethics
committee of V.A. Nasonova Research Institute of Rheumatology
(number of 23, 17 November 2022).

Results. The studied groups did not differ statistically signifi-
cantly in the main characteristics such as gender, age, duration
disease, onset under 18 years of age, body mass index (BMI),
Steinbrocker stage, extra-articular manifestations, rheumatoid
factor (RF) and anti-citrullinated protein antibody (ACPA)
positivity (Table 2).

Group 2 (n=39) Group 3 (n=14) P
45.8+14.2 46.0=13.6 0.719
87.2/12.8 78.6/21.4 0.727
13 [9.5; 17.5] 12 [6; 20] pi-2=0.01
17.9 21.4 0.422
25.4%6.29 26.4%7.48 0.093
48.7 28.6 0.243
17.9 14.3 0.778
0 7.1 0.255
33.3 21.4 0.681
0 7.1 0.25
94.9 92.9 0.431
35.9 42.9 0.833
35.9 28.6

28.2 28.6

79.5 71.4 0.777
71.8 71.4 0.999

Note. ILD — interstitial lung disease, BMI — body mass index. Bold — statistically significant differences.
I ——————————————————————

different MOA. All patients underwent a standard clinical and in-
strumental examination. We collected laboratory results such as ery-
throcyte sedimentation rate (ESR), C-reactive protein (CRP) and
clinical features such us tender joint count (TJC) and swollen joint
count (SJC), patient global assessment and physician global assessment.
Disease activity indicators were assessed using a visual analogue
scale (VAS, 0—100 mm), DAS28-ESR (Disease Activity Score by
ESR level), DAS28-CRP (Disease Activity Score by CRP level),
CDAI and SDAI scores. Baseline RA therapy was also analyzed.
Statistical analysis of the data. All statistical analyses were
performed with SPSS (IBM SPSS Statistics 27, IBM Corp.,
USA). Demographic and descriptive continuous variables with
normal distribution are expressed as meanzstandard deviation
(SD), whereas non-normally distributed data are presented as

We found differences in inflammatory activity indices, as well
as in the therapy administered. For example, TJIC and patient
global assessment scores were significantly higher in groups 2 and
3 than in group 1. Group 3 patients took significantly longer and
higher doses of GC compared to Group 1 patients. No statistically
significant difference was found between Group 2 and Group 3
(Table 3).

Patients in groups 2 and 3 compared to patients in group 1
showed a marked trend toward higher DAS28-ESR (p=0.052)
and DAS28-CRP (p=0.057) indices and a statistically significant
difference in CDAI (p1—2=0.015 and pl1—3=0.011) and SDAI
(p1—2=0.013 and p1—3=0.01). The disease activity scores (DAS28,
CDAI and SDAI) were higher in group 3 than in group 2, but
there was no statistically significant difference (Figure 2).
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Table 3. Baseline disease activity indices in RA patients (n=103)

Variable Group 1
(n=50)
Tender joint count, median (IQR) 9.5 [6; 14]
Swollen joint count, median (IQR) 514;7]
Patient global assessment (VAS), median (IQR) 60 [60; 70]
Physician global assessment (VAS), median (IQR) 60 [50; 70]
ESR, mm/h, median (IQR) 36 [14; 58]

CRP, g/1, median (IQR) 14.6 [4.3; 33.0]

csDMARDs, %:
MTX 32.0
LEF 28.0
HCQ 16.0
SASP 16.0
GC, % 54.0
Total duration of GC intake, months, median (IQR) 23 [7; 70]
Maximum GC dose, mg/day, median (IQR) 10 [5; 15]
NSAID, % 78.0

Note. Bold — statistically significant difference.

Group 2 Group 3 ]

(n=39) (n=14)

12[9; 15.5] 14 [11; 16] p1-2=0.048
p1-3=0.036

7 [4; 10] 8.5 [4; 10] 0.151

70 [65; 80] 75 [60; 80] p1-2=0.004
p1-3=0.013

70 [60; 70] 70 [60; 70] 0.059

36 [16.5; 65.5] 38 [20; 70] 0.811

12.5[2.3; 30.6] 27.0 [6.6; 42.8] 0.564

35.8 21.4 0.609

30.8 35.7 0.851

7.7 7.1 0.573

5.1 14.3 0.243

69.2 71.4 0.252

65 [28; 141] 61.5[30; 180] p1-2=0.003
p1-3=0.024

10 [8.75; 15] 15 [10; 20] p1-3=0.012

76.9 100.0 0.141

The main reason for switching to another drug was its inefficacy
(i.e. persistence of disease activity), which was observed in 81.6%
of the total number of patients (n=103): in Group 1 — in 84.0%,
in Group 2 — in 84.6% and in Group 3 — in 64.3% (p=0.2). The
second reason for discontinuation was AEs, which were recorded
in 36.2% of all enrolled patients: in group 1 — in 24.0%, in group
2 —in 17.9%, and in group 3 — in 57.1%. The rate of AEs was sta-
tistically significantly higher in group 3 vs. groups 1 and 2 (p1—
3=0.027, p2—3=0.016).

We analyzed previously prescribed b/tsDMARDs, the
number of patients treated with TNFi was 41 (39.8%), JAKi —

23 (22.3%), IL6i — 17 (16.5%), RTX — 11 (10.7%), ABA —
11 (10.7%). It is important to note that, 50% of patients in
group 1 had previously used TNFi, while there were no such
patients in group 3 (p=0.003). Group 3 was characterized by
more frequent use of IL6i (in 50% of cases) than in Groups 1
and 2 (14.0% and 7.7%, respectively; p1—3=0.006, p2—3=0.002).
The other patients in group 3 used ABA (14.3%) and JAKi
(35.7%). Intragroup analysis showed that TNFi were more fre-
quently prescribed in Groups 1 and 2 (50.0% and 41.0%, re-
spectively), and IL6i — in Group 3(50.0%). We should also note
a wide use of JAKi: in 18.0% of patients in Group 1, 23.1% in

45,00
40,50

35,20
28,40 I

CDAI

40,00
35,00
30,00
25,00
20,00
15,00

10,00
560 6,12 6,16 5,5 553 582

DAS28-ESR DAS28-CRP

5,00

0,00

M Groups1 M Groups2 B Groups3

Group 2, and 35.7% in Group 3.

The drugs initiated during hospital-
ization differed significantly between the
groups. Thus, the most common drugs for
a new switch were RTX — 46 patients
(44.7%), and 1L6i — 31 patients (30.1%),
less common — TNFi — 15 patients (14.6%)
and JAKi — 10 patients (9.6%). Only 1 pa-
tient with a severe infectious and allergic
history was prescribed ABA.

Discussion. The results of our study
showed that the groups of patients with
repeated switches of b/tsDMARDs were
characterized by a larger TJC, higher
patient global assessment score and higher
DAS28, CDAI and SDAI scores, longer
use of GC, higher daily dose of GC than
the group of patients with ineffectiveness

36,00

32,00

25,50

SDAI

Fig. 2. Comparison of RA activity indices in patients of three groups

of the first b/tsDMARDs/ JAKi who need-
ed only one switch.

4 Sovremennaya Revmatologiya=Modern Rheumatology Journal. 2024, 18(4):16—22



COBPEMEHHAA PEBMATONOTIUNA Ned’24

ORIGINAL INVESTIGATIONS

Our data are generally consistent with the results presented by
E.A. Galushko et al. [2], who compared the clinical status of 35 D2T
RA patients and 291 RA patients with ineffective bDMARDs/JAKi
therapy or its discontinuation for non-medical reasons. The authors
showed that the disease activity was higher in the D2T group, i.e.
patients who had =22 b/tsDMARD:s switches. It is important to note
that our data and the research by E.A. Galushko et al. are based on
the analysis of patient groups recruited at different time (in 2021 and
2022-2023, respectively) [2]. The similarity of the results confirms
the fundamental unity of the pathophysiologic patterns underlying
the poor response to bDMARDs/JAKIi therapy. On the other hand,
all patients included in our study had medical causes for changing the
drug in contrast to the study by E. A. Galushko et al.

The most interesting results we obtained by comparing patients
in groups 2 and 3. Although the number of patients is relatively
small in these groups, nevertheless, we identified an important
tendency that the more switches had poor response (failure to
achieve remission/LDA or AEs), the higher the RA activity was.
We found no statistically significant differences between Group 2
and Group 3 in DAS28, CDAI and SDALI, but all scores were
higher in Group 3. Similarly, longer duration of GC use and
higher daily dose of GC, as well as the necessity to take NSAIDs
regularly, indicated higher RA activity in patients with >3 b/tsD-
MARDs switches. These data suggest that RA patients with insuf-
ficient effect of several consecutively applied bDMARDs and
JAKIi had a more severe disease, which is associated with persistent
autoimmune inflammation. Thus, in a recently published paper
by A. Bertsias et al. [27], which compared 251 patients with D2T
RA and 1013 individuals with non-D2T RA, showed an initial
higher disease activity in patients with repeated therapy switches.
The DAS28-ESR values were 5.59+1.23 and 5.93+1.14, respectively
(p<0.0001) in these patients at the time of therapy initiation.

Indirect evidence of a more severe course of RA patients with
multiple b/tsDMARDs switches was less significant treatment
results at each subsequent drug change. Thus, the tendency to a
decreased efficacy of bDMARDs and JAKi in multiple switches is
illustrated by S.S. Zhao et al. [15], who evaluated the treatment
outcomes of 22,934 patients with RA. After the first switch
remission/LDA was achieved in 17% and 29% of patients, after the
second switch — in 13% and 23%, and after the third-sixth switch —
in 8—13% and 17-22%.

It is interesting to note the change in the type of therapy
with multiple switches observed in this study. Among the bD-
MARDs, TNFi was most commonly used for the first switch
(50% of patients). However, patients in group 3 were not
prescribed TNFi. The main drugs used to continue treatment
were 1L6i and JAKi. However, this did not lead to therapeutic
success. The decreased frequency of TNFi use with multiple
switches was also reported by S. Zhao et al. [15], while TNFi
were the leading drugs for the first and second switches,
accounting for 90% and 60% of all cases, respectively. RTX was
most commonly used for the third switch (39%), 1L6i — for the
fourth switch (33%), ABA — for the fifth switch (32%) and
JAK:i for the sixth switch (28%).

Conclusions. In summary, RA patients with repeated switching
of b/tsDMARDs represent a serious medical problem. One of the
key findings is that the greater the number of switches, the more
difficult it is to achieve a good response to treatment. Unfortunately,
the use of both IL6i and JAKi in the setting of inefficiency or in-
tolerance to TNFi [17, 26] is not always successful. Further studies
are needed to identify predictors of poor response to b/tsDMARDs
and to determine whether it is possible to modify treatment to
achieve remission or LDA.

1. Haconos EJI, Omonun FOA, JTuna AM.
PeBMaTOUAHBII apTPUT: TPOOIEMBI PEMIIC-
CUU M Pe3UCTEHTHOCTU K Tepanuu. HayuHo-
npakTuyeckas pesmarosorus. 2018;
56(3):263-271.

[Nasonov EL, Olyunin YuA, Lila AM. Rheu-
matoid arthritis: the problems of remission
and therapy resistance. Nauchno-praktiches-
kaya revmatologiya. 2018;56(3):263-271.

(In Russ.)].

2. lanymiko EA, Topnee AB, MatbsiHoBa EB
u 1p. TpyaHoJeUMMbIi PEBMATOMIHbBIN apT-
PUT B peaIbHOI KIIMHUYECKOI TIPAKTHKE.
[IpenBaputenpHbIe pe3ynbTaThl. TeparneBTu-
yeckuii apxuB. 2022;94(5):661-666.
[Galushko EA, Gordeev AV, Matyanova EV,
et al. Difficult-to-treat rheumatoid arthritis in
real clinical practice. Preliminary results. 7e-
rapevticheskii arkhiv. 2022;94(5):661-666.

(In Russ.)].

3. bookoBa AO, JIuia AM. I1poGiema nepe-
KJTIOYeHHI TeHHO-UHKEHEPHBIX OMOTOTHYe-
CKUX MTPeTrapaToB U UHTUOUTOPOB SIHyc-Ku-
Ha3 y NalMeHTOB C peBMATOUIHBIM apTpU-
ToM. CoBpeMeHHast peBMartojorus. 2023;
17(3):82-88.

[Bobkova AO, Lila AM. Switching biological

disease-modifying antirheumatic drugs and
Janus kinase inhibitors in patients with rheu-
matoid arthritis. Sovremennaya Revmatologiya
= Modern Rheumatology Journal. 2023;17(3):
82-88. (In Russ.)]. doi: 10.14412/1996-7012-
2023-3-82-88

4. Topnees AB, Omonun FOA, lanymko EA
u 1ap. TpyaHOIEUNMBIT PeBMATOUIHBIA apT-
put. Kakoit on? CoBpeMeHHasi peBMaToJIO-
rust. 2021;15(5):7-11.

[Gordeev AV, Olyunin YuA, Galushko EA,
et al. Difficult-to-treat rheumatoid arthritis.
What is it? Sovremennaya Revmatologiya =
Modern Rheumatology Journal. 2021;15(5):
7-11. (In Russ.)]. doi: 10.14412/1996-7012-
2021-5-7-11

5. Nagy G, Roodenrijs NMT, Welsing PM,
et al. EULAR definition of difficult-to-treat
rheumatoid arthritis. Ann Rheum Dis. 2021
Jan;80(1):31-35. doi: 10.1136/annrheumdis-
2020-217344. Epub 2020 Oct 1.

6. Smolen JS. Treat to Target in Rheumato-
logy: A Historical Account on Occasion of the
10" Anniversary. Rheum Dis Clin North Am.
2019 Nov;45(4):477-485. doi: 10.1016/j.rdc.
2019.07.001. Epub 2019 Aug 16.

7. Rubbert-Roth A, Szaby MZ, Kedves M,

Sovremennaya Revmatologiya=Modern Rheumatology Journal. 2024, 18(4):16—22

et al. Failure of anti-TNF treatment in pa-
tients with rheumatoid arthritis: The pros and
cons of the early use of alternative biological
agents. Autoimmun Rev. 2019
Dec;18(12):102398. doi: 10.1016/j.autrev.
2019.102398. Epub 2019 Oct 19.

8. KapareeB AE, JIuna AM, Ilanesun TC

u ap. lnHamMuKa 1mokKasaresieil, OoleHUBaeMbIX
CaMUM MalUEeHTOM, MPU UCTIOIb30BAHUM
Pa3IMYHBIX TeHHO-UHKEHEePHBIX OMOJIOTHYe-
CKHX TIPETapaToB MPU PeBMATOUIHOM apTpu-
te. HayuHo-npakTuyeckasi peBMaToJI0rusl.
2022;60(4):427-437.

|Karateev AE, Lila AM, Panevin TS, et al.
Dynamics of patient reported outcomes du-
ring the use various biological disease-modify-
ing antirheumatic drugs for rheumatoid
arthritis. Nauchno-prakticheskaya revmato-
logiya. 2022;60(4):427-437. (In Russ.)].

9. Lauper K, Tudici M, Mongin D, et al.
Effectiveness of TN F-inhibitors, abatacept,
IL6-inhibitors and JAK-inhibitors in 31 846
patients with rheumatoid arthritis in 19 regis-
ters from the 'JAK-pot' collaboration. Ann
Rheum Dis. 2022 Oct;81(10):1358-1366.

doi: 10.1136/annrheumdis-2022-222586.
Epub 2022 Jun 15.



COBPEMEHHAA PEBMATONOTIUNA Ned’24

10. Alten R, Burmester GR, Matucci-Cerinic M,
et al. Comparative Effectiveness, Time to Dis-
continuation, and Patient-Reported Out-
comes with Baricitinib in Rheumatoid Arthri-
tis: 2-Year Data from the Multinational,
Prospective Observational RA-BE-REAL
Study in European Patients. Rheumatol Ther.
2023 Dec;10(6):1575-1595. doi: 10.1007/
s40744-023-00597-3. Epub 2023 Sep 27.

11. Pappas DA, St John G, Etzel CJ, et al.
Comparative effectiveness of first-line tumour
necrosis factor inhibitor versus non-tumour
necrosis factor inhibitor biologics and targeted
synthetic agents in patients with rheumatoid
arthritis: results from a large US registry study.
Ann Rheum Dis. 2021 Jan;80(1):96-102.

doi: 10.1136/annrheumdis-2020-217209.
Epub 2020 Jul 21.

12. Smolen JS, Aletaha D, Barton A, et al.
Rheumatoid arthritis. Nat Rev Dis Primers.
2018 Feb 8:4:18001. doi: 10.1038/nrdp.
2018.1.

13. Kim MJ, Park JW, Lee SK, et al. Treatment
Sequence After Initiating Biologic Therapy for
Patients With Rheumatoid Arthritis in Korea:
A Nationwide Retrospective Cohort Study.

J Rheum Dis. 2023 Jan 1;30(1):26-35. doi:
10.4078/jrd.22.0024. Epub 2022 Aug 30.

14. Taylor PC, Matucci Cerinic M, et al.
Managing inadequate response to initial anti-
TNF therapy in rheumatoid arthritis: optimi-
sing treatment outcomes. 7Ther Adv Musculo-
skelet Dis. 2022 Aug 16:14:1759720X221114101.
doi: 10.1177/1759720X221114101.
eCollection 2022.

15. Zhao SS, Kearsley-Fleet L, Bosworth A,
et al. Effectiveness of sequential biologic and
targeted disease modifying anti-rheumatic
drugs for rheumatoid arthritis. Rheumatology
(Oxford). 2022 Nov 28;61(12):4678-4686.

Received/Reviewed/Accepted
15.04.2024/12.06.2024/18.06.2024

Conflict of Interest Statement

ORIGINAL INVESTIGATIONS

doi: 10.1093/rheumatology/keac190.

16. Buch MH. Sequential use of biologic
therapy in rheumatoid arthritis. Curr Opin
Rheumatol. 2010 May;22(3):321-9.

doi: 10.1097/BOR.0b013e328337bd0]1.

17. Karpes Matusevich AR, Duan Z, Zhao H,
et al. Treatment Sequences After Discontinu-
ing a Tumor Necrosis Factor Inhibitor in Pa-
tients With Rheumatoid Arthritis: A Compari-
son of Cycling Versus Swapping Strategies.
Arthritis Care Res (Hoboken). 2021 Oct;
73(10):1461-1469. doi: 10.1002/acr.24358.
Epub 2021 Aug 26.

18. Ebina K, Hirano T, Maeda Y, et al. Drug
retention of secondary biologics or JAK in-
hibitors after tocilizumab or abatacept failure
as first biologics in patients with rheumatoid
arthritis — the ANSWER cohort study. Clin
Rheumatol. 2020 Sep;39(9):2563-2572.

doi: 10.1007/s10067-020-05015-5.

Epub 2020 Mar 11.

19. Fujii T, Murata K, Onizawa H, et al.
Management and treatment outcomes of
rheumatoid arthritis in the era of biologic and
targeted synthetic therapies: evaluation of
10-year data from the KURAMA cohort.
Arthritis Res Ther. 2024 Jan 9;26(1):16.

doi: 10.1186/s13075-023-03251-z.

20. Conran C, Kolfenbach J, Kuhn K, et al.
A Review of Difficult-to-Treat Rheumatoid
Arthritis: Definition, Clinical Presentation,
and Management. Curr Rheumatol Rep. 2023
Dec;25(12):285-294. doi: 10.1007/s11926-
023-01117-6.

21. Watanabe R, Okano T, Gon T, et al. Diffi-
cult-to-treat rheumatoid arthritis: Current
concept and unsolved problems. Front Med
(Lausanne). 2022 Oct 24:9:1049875.

doi: 10.3389/fmed.2022.1049875.
eCollection 2022.

22. Roodenrijs NMT, Welsing PMJ, van Roon J,
et al. Mechanisms underlying DMARD inef-
ficacy in difficult-to-treat rheumatoid arthri-
tis: a narrative review with systematic litera-
ture search. Rheumatology (Oxford). 2022 Aug
30;61(9):3552-3566. doi: 10.1093/
rheumatology/keac114.

23. JungJY, Lee E, Kim JW, et al. Unveiling
difficult-to-treat rheumatoid arthritis: long-
term impact of biologic or targeted synthetic
DMARDs from the KOBIO registry. Arthritis
Res Ther. 2023 Sep 19;25(1):174.

doi: 10.1186/s13075-023-03165-w.

24. Ochi S, Sonomoto K, Nakayamada S,
Tanaka Y. Preferable outcome of Janus kinase
inhibitors for a group of difficult-to-treat
rheumatoid arthritis patients: from the FIRST
Registry. Arthritis Res Ther. 2022 Mar 1;24(1):
61. doi: 10.1186/s13075-022-02744-7.

25. Garcia-Salinas R, Sanchez-Prado E,
Mareco J, et al. Difficult to treat rheumatoid
arthritis in a comprehensive evaluation pro-
gram: frequency according to different objec-
tive evaluations. Rheumatol Int. 2023 Oct;
43(10):1821-1828. doi: 10.1007/s00296-023-
05349-8. Epub 2023 Jun 3.

26. Edgerton C, Frick A, Helfgott S, et al.
Real-World Treatment and Care Patterns in
Patients With Rheumatoid Arthritis Initiating
First-Line Tumor Necrosis Factor Inhibitor
Therapy in the United States. ACR Open
Rheumatol. 2024 Apr;6(4):179-188.

doi: 10.1002/acr2.11646. Epub 2024 Jan 14.
27. Bertsias A, Flouri ID, Repa A, et al. Pat-
terns of comorbidities differentially affect
long-term functional evolution and disease
activity in patients with 'difficult to treat'
rheumatoid arthritis. RMD Open. 2024 Jan 19;
10(1):€003808. doi: 10.1136/rmdopen-2023-
003808.

The article was prepared within the framework of the basic research topic FURS-2022-008, government contract Ne1021051503137-7.
The investigation has not been sponsored. There are no conflicts of interest. The authors are solely responsible for submitting the final
version of the manuscript for publication. All the authors have participated in developing the concept of the article and in writing the
manuscript. The final version of the manuscript has been approved by all the authors.

Bobkova A.O. https://orcid.org/0000-0002-9958-8988
Lila A.M. https://orcid.org/0000-0002-6068-3080
Karateev A.E. https://orcid.org/0000-0002-1391-0711

Sovremennaya Revmatologiya=Modern Rheumatology Journal. 2024, 18(4):16—22



