
O R I G I N A L  I N V E S T I G A T I O N S

1 Sovremennaya Revmatologiya=Modern Rheumatology Journal. 2025;19(2):39–49

Shesternya P.A.1, Zagrebneva A.I.2, Antipova O.V.3, Arbuzova Yu.V.4, Bannikova I.G.5, 
Belozertseva L.V.6, Bogdanova E.A.7, Bykova S.A.1,8, Vasilenko E.A.9, Vinogradova I.B.10, 

Davidyan S.Yu.11, Epifanova О.Е.12, Zemerova E.V.13, Zlobin M.V.14, Ivanova L.V.15,  
Ilyina N.A.16, Ilyushina L.V.17, Klyuchnikova E.P.1,8, Makevnina A.V.18, Myasoutova E.R.19, 

Nakonechnaya E.E.20, Pavlova A.B.21, Plaksina T.V.14, Rybin A.V.22, Salnikova T.S.23, 
Solodovnikova L.V.24, Fedorova A.V.25, Cherencova I.A.26, Jakovleva E.V.27, Yakupova S.P.28, 

Alekseev Е.N.29, Lila A.M.30,31 
1Prof. V.F. Voino-Yasenetsky Krasnoyarsk State Medical University, Ministry of Health of Russia, Krasnoyarsk; 

2City Clinical Hospital No.52 of Healthcare Department of Moscow, Moscow; 3Irkutsk City Clinical Hospital №1, 
Irkutsk; 4Regional Clinical Hospital, Omsk; 5Surgut District Clinical Hospital, Surgut; 6Zabaykalsky Regional  
Clinical Hospital, Chita; 7Chelyabinsk Regional Clinical Hospital, Chelyabinsk; 8Regional Clinical Hospital,  
Krasnoyarsk; 9Gatchina Interregional Clinical Hospital, Gatchina; 10Ulyanovsk Regional Clinical Hospital, 

Ulyanovsk; 11National Medical Surgical Center named after N.I. Pirogov, Ministry of Health of Russia, Moscow; 
12Medical Center “RevmaMed”, Syktyvkar; 13Budget institution of the Khanty-Mansiysk Autonomous Okrug Ugra 

“District Clinical Hospital”, Khanty-Mansiysk; 14N.A. Semashko Nizhny Novgorod Regional Clinical Hospital, 
Nizhniy Novgorod; 15Republican Clinical Diagnostic Center of Ministry of Health of the Republic of Udmurtia, 

Izhevsk; 16Research Institute of Fundamental and Clinical Immunology, Novosibirsk; 17Clinical Cardiological Dis-
pensary, Syktyvkar; 18Moscow Regional Research and Clinical Institute named after M.F. Vladimirsky, Moscow; 

19Republican Clinical Hospital, Ministry of Health of Republic of Tatarstan, Kazan; 20Clinical Cardiological Dispen-
sary, Omsk; 21”RZhD-Medicine”, Ulan-Ude; 22Ivanovo Regional Clinical Hospital, Ivanovo; 23Tula Regional Clini-
cal Hospital, Tula; 24Mordovian Republican Central Clinical Hospital, Saransk; 25Research Institute of Clinical and 
Experimental Lymрhology – Branch of the Institute of Cytology and Genetics, Siberian Branch of Russian Academy 
of Sciences, Novosibirsk; 26Regional Clinical Hospital named after S.I. Sergeev, Khabarovsk; 27Research Institute – 

Regional Clinical Hospital №1 named after Prof. S.V. Ochapovsky, Ministry of Health of Krasnodar Region, 
Krasnodar; 28Kazan State Medical University, Ministry of Health of Russia, Kazan; 29R-Pharm, Moscow;  
30V.A. Nasonova Research Institute of Rheumatology, Moscow; 31Russian Medical Academy of Continuing  

Professional Education, Ministry of Health of Russia, Moscow  
11, Partizan Zheleznyak Street, Krasnoyarsk 660022, Russia; 23, Pehotnaya Street, Moscow 123182, Russia;  

3118, Baikalskaya Street, Irkutsk 664046, Russia; 43, Berezovaya Street, Omsk 644012, Russia; 524, Energetikov 
Street, Build. 3, Surgut 628408, Russia; 67, Kokhansky Street, Chita 672038, Russia; 770, Vorovsky Street, 

Chelyabinsk 454048, Russia; 83A, Partizan Zheleznyak Street, Krasnoyarsk 660022, Russia; 915A, Roshinskaya 
Street, Build. 1, Gatchina 188300, Russia; 107, III Internatzionala Street, Ulyanovsk 432017, Russia;  

1170, Nizhnyaya Pervomaiskaya Street, Moscow 105203, Russia; 1250, Klary Zetkin Street, Syktyvkar 167031, 
Russia; 1340, Kalinin Street, Khanty-Mansiysk 628012, Russia; 14190, Rodionova Street, Nizhniy Novgorod 
603093, Russia; 1587Б, Lenina Street, Izhevsk 426009, Russia; 166, Zalesskogo Street, Build. 9, Novosibirsk 

630047, Russia; 171, Markova Street, Syktyvkar 167981, Russia; 1861/2, Shepkina Street, Moscow 129110, Russia; 
19138, Orenburgskiy Trakt, Kazan 420064, Russia; 2041, Lermontov Street, Omsk 644044, Russia; 211Б, Komsomolskaya 
Street, Ulan-Ude 670002, Russia; 221, Lyubimova Street, Ivanovo 153000, Russia; 231A, Yablochkova Street, Tula 

300053, Russia; 2414/5, Pobedy Street, Build. 1, Saransk 430013, Russia; 252, Timakov Street, Novosibirsk 
630060, Russia; 269Б, Krasnodarskaya Street, Khabarovsk 680009, Russia; 27167, 1st May Street, Krasnodar 

350086, Russia; 2849, Butlerov Street, Kazan 420012, Russia; 29111, Leninsky Prospect, Build. 2, Moscow 119421, 
Russia; 3034A, Kashirskoe Shosse, Moscow 115522, Russia; 312/1, Barrikadnaya Street, Build. 1, Moscow 125993, Russia



O R I G I N A L  I N V E S T I G A T I O N S

Sovremennaya Revmatologiya=Modern Rheumatology Journal. 2025;19(2):39–49 2

Objective: To study the efficacy and safety of olokizumab (OKZ) in patients with rheumatoid arthritis (RA) in real-life clinical practice. 
Material and methods. The observational program was conducted in 73 centers across Russia from Dec 1, 2022 to Jan 31, 2025. It was based 
on a retrospective analysis of real clinical practice data. Information on patients was collected and analyzed at baseline and after 1, 6, and 12 
months of treatment.  
Results and discussion. A total of 1,576 patients (81.7% women) with RA, aged 55.0 [44.0; 63.0] years and with RA duration of 100.0 [50.0; 
156.0] months, were included in the program. After 6 and 12 months of OKZ therapy, the treatment target (remission/low activity) was achieved 
in 63.3% and 79.8% of patients by DAS28-CRP, and in 55.4% and 75.5% by CDAI respectively. Gender, age, seropositivity, and use of biologic 
disease-modifying antirheumatic drugs did not significantly affect the achievement of the treatment goal. During the observation period, a signif-
icant proportion of patients were able to discontinue glucocorticoids (GCs): 51.1% of patients received GCs initially, after 6 months, 27.6% of pa-
tients still received GCs, and after 12 months, 17.0%. During the observation, OKZ treatment was discontinued in 148 (9.5%) patients: in 50 
(3.2%) patients  due to insufficient efficacy, in 63 (4.0%) patients due to adverse events, and in 35 (2.2%) patients due to other reasons.  
Conclusion. IL-6 inhibition with OKZ is both effective and safe for achieving RA therapy goals in real-world clinical settings. 
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Currently emerging evidence supports the recognition of the 
central role of interleukin (IL) 6 as the most important cytokine 
in the maintenance of autoimmune inflammation in rheumatoid 
arthritis (RA) [1, 2], therefore IL-6 is considered as one of the 
main targets of RA therapy [3].  

Suppression of IL-6 effects can be achieved in two ways – by 
neutralizing cellular and soluble IL-6 receptors (IL-6R) and direct 
blockade of the cytokine itself [1, 3–5]. In 2020, the direct IL-6 
inhibitor (IL-6i) olokizumab (OKZ) was approved in the Russian 
Federation for the first time in the world. It is a humanized mon-
oclonal antibody that binds to site III of the IL-6 ligand, preventing 
formation of a signaling complex on the cell membrane. This, in 
turn, results in blockade of IL-6 effects during its hyperproduction 
and suppression of inflammation [5, 6]. In 2021, OKZ was included 
in the clinical guidelines for the treatment of RA [1] and the Vital 
and Essential Drugs List. During the COVID-19 pandemic, the 
second indication, cytokine release syndrome in the moderate-
to-severe new coronavirus infection, was approved for the OKZ, 
and the drug was included in the clinical guidelines for the 
treatment of COVID-19 [6]. The drug is included in the standard 
of care for adults with RA [7].  

Two mechanisms of IL-6 blockade have a number of differences. 
Thus, when using IL-6R inhibitors (IL-6Ri), there is an increase 
in the content of free active IL-6 in the blood. This is due to the 
disruption of IL-6 utilization, which under normal conditions 
goes through soluble IL-6R. The clinical significance of this effect 
is not yet clear and needs further evaluation [88]. Direct blockade 
leads to a decrease in free active IL-6, while total concentration 
of IL-6 increases due to an inactive cytokine associated with OKZ 
[9, 10]. The complex of OKZ+IL-6 is biologically inactive and is 
close to OKZ based on pharmacokinetics, with a half-life of about 
31 days [9].  

As new data on IL6 blockade have accumulated and new 
products in this group have emerged, clinical guidelines for the 
treatment of RA have undergone significant changes in the 
sections on biological DMARDs (bDMARDs) and, in particular, 
IL-6i. In clinical guidelines, the use of OKZ is considered even 

somewhat broader than in the drug label: the possibility of using 
monotherapy with OKZ in case of intolerance of conventional 
DMARDs, and intra-group switching in case of failure of bD-
MARDs are included [1].  

  
What was already known about OKZ?  
• OKZ is approved for the treatment of moderate to severe 

active RA in combination with methotrexate (MT) in patients 
who have not previously received bDMARDs and switched from 
inhibitors of tumor necrosis factor α (TNF α).  

• OKZ is administered subcutaneously every 4 weeks (Q4W); 
in patients with DAS28 ≥6.9, it can be used every 2 weeks.  

• Maintenance of efficacy and safety of OKZ treatment for 
at least 2 years was demonstrated  

 
 
What is the added value of our observation?  
• In real-world clinical settings, the efficacy of OKZ was in-

dependent of age, sex, seropositivity, concomitant DMARD treat-
ment and prior bDMARD treatment.  

• The use of OKZ reduced the proportion of patients taking 
steroids from 51.1% to 28% after 6 months and further to 17% 
after 12 months of treatment.  

• No previously unknown adverse events were reported in 
1,576 patients treated with OKZ for 12 months.  

  
Direct IL-6 inhibitor OKZ is used for 5 years. Data on direct 

IL-6 inhibitors in real-world clinical practice can largely complement 
the results of randomized clinical trials (RCTs) [11–13].  

A number of recent publications demonstrated the efficacy 
of switching from one IL-6R inhibitor to another, and provides 
new therapeutic opportunities [14–16]. In 2023, the results of the 
follow-up of 110 patients switched for non-medical reasons from 
treatment with IL6-R inhibitor to a direct IL-6 inhibitor OKZ 
were published, and the study showed the ability of OKZ to 
effectively maintain remission/low activity of RA achieved on 
IL6-Ri [17, 18]. Given the relatively short period of use of direct 



IL-6i in the treatment of RA and the insufficient published data 
on the real-world use, such information is undoubtedly interesting.  

The purpose of the study is to evaluate the efficacy and safety 
of OKZ1 in a real-world setting.  

Materials and methods. A multicenter, non-interventional, 
retrospective observational program designed to evaluate the out-
comes of OKZ (Artlegia) use included data from 1,576 patients 
with RA who received this medication in real-world clinical 
practice across 73 sites in the Russian Federation between December 
1, 2022 and November 30, 2023.  

Patients over 18 years old with a diagnosis of RA and with 
failure/intolerance of previous treatment with DMARDs, bD-
MARDs, or targeted synthetic DMARDs (tsDMARDs) were in-
cluded. The program also included patients switched to OKZ for 
non-medical reasons (usually related to the availability of bD-
MARDs/tsDMARDs).  

All analyzed results were obtained in the routine clinical 
practice, no additional diagnostic and therapeutic procedures 
were performed. Data were recorded at the time of switching to 
OKZ (baseline visit), after 1, 6, and 12 months of treatment with 
this drug.  

We recorded sex, age, history of the underlying disease: duration, 
previous treatment and reasons for prescribing a new drug; data on 
concomitant diseases with the assessment of the Rheumatic Disease 
Comorbidity Index (RDCI) [19]; duration of use and dosage 

regimen of the OKZ; changes of the RA activity indices (Disease 
Activity Score 28 using CRP [DAS28-CRP] and Clinical Disease 
Activity Index [CDAI]). All adverse events (AEs) were recorded ac-
cording to the standard procedure, the relationship of the AE with 
OKZ treatment was determined by the Naranjo scale.  

Statistical processing of results was performed using standard 
methods of parametric and non-parametric analysis. Results are 
presented as median (Me) with interquartile range [25th; 75th 
percentiles]), mean (M) and standard deviation, binary variables 
are presented as absolute and relative frequencies. A t-test was 
used to determine the statistical significance of the differences be-
tween the variables. The χ2 test was used to compare the proportions 
of patients with different RA activity in different subgroups. The 
relationship between the variables was determined using the 
Pearson correlation coefficient. Differences considered statistically 
significant at p<0.05.  

Results  
Baseline characteristics. Females predominated in the studied 

population (n=1287, 81.7%). The median age of patients was 
55.0 [44.0; 63.0] years, and the median duration of the disease 
was 100.0 [50.0, 156.0] months. The vast majority of patients were 
positive for rheumatoid factor (RF; n=1351, 85.7%) and antibodies 
to cyclic citrullinated peptide (anti-CCP; n=1305, 82.8%).  

In 1154 (73.2%) patients, comorbidities were reported. At 
least 1 concomitant disease was reported in 675 (42.8%) patients, 
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1Artlegia (R-Pharm).

Table 1. Characteristics of patients

Parameter                                                    Total                                  bDMARDs/                                            Switched from bDMARDs/                P 
                                                                                                                 tsDMARDs-naive                                   tsDMARDs

Note. LEF – leflunomide; SSZ – sulfasalazine; HCQ – hydroxychloroquine; AZA – azathioprine.

Number of patients, n                              1576                                  1076                                                         500                                                           – 
 
Female, n (%)                                            1287 (81,7)                       868 (80,7)                                                419 (83,8)                                               0,135 
 
Age, yr,                                                        55,0 [44,0; 63,0]             54,0 [44,0; 63,0]                                     56,0 [44,0; 64,0]                                    0,587 
Me [25th; 75th percentiles] 
 
Длительность заболевания, мес,        100,0 [50,0; 156,0]         96,0 [48,0; 144,0]                                   120,0 [72,0; 180,0]                               <0,001 
Me [25-й; 75-й перцентили] 
 
RF+, n (%)                                                 1351 (85,7)                       928 (86,2)                                                423 (84,6)                                               0,385 
 
Anti-CCP+, n (%)                                    1305 (82,8)                       894 (83,1)                                                411 (82,2)                                               0,665 
 

RA activity according to DAS28-CRP, n (%) 
Low or remission                                      52 (3,3)                             11 (1,0)                                                    41 (8,2)                                                    
Moderate                                                    590 (37,4)                         361 (33,6)                                                229 (45,8)                                               <0,001 
High                                                            934 (59,3)                         704 (65,4)                                                230 (46,0) 
 

RDCI, n (%) 
0                                                                    685 (43,5)                         484 (45,0)                                                201 (40,2)                                                
1                                                                    568 (36,0)                         402 (37,4)                                                166 (33,2)                                               <0,001 
≥2                                                                 323 (20,5)                         190 (17,6)                                                133 (26,6)                                                
 

DMARD treatment, n (%) 
MTX                                                            959 (60,8)                         682 (63,4)                                                277 (55,4)                                                
LEF                                                              336 (21,3)                         230 (21,4)                                                106 (21,2)                                                
SSZ                                                              90 (5,7)                             67 (6,2)                                                    23 (4,6)                                                    
HCQ                                                            38 (2,4)                             23 (2,1)                                                    15 (3,0)                                                   <0,001 
AZA                                                             1 (0,06)                             1 (0,09)                                                    0 (0,0)                                                      
Second DMARD was administered      14 (0,9)                             14 (1,3)                                                    0 (0,0)                                                      
DMARDs were not administered          152 (9,6)                           73 (6,8)                                                    79 (15,8)                                                  
 
Steroids, n (%)                                           806 (51,1)                         583 (54,2)                                                223 (44,6)                                               <0,001
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2 or more concomitant diseases were observed in 479 (30.4%) pa-
tients. 593 (37.6%) patients were diagnosed with cardiovascular 
diseases, 22 (1.4%) with cerebrovascular diseases, 71 (4.5%) with 
lung pathology, including interstitial lung disease, 105 (6.7%) 
with diabetes mellitus (both types), 237 (15.0%) with gastrointestinal 
(GI) and liver diseases, 270 (17.1%) had osteoarthritis, 239 (15.2%) 
had osteoporosis, 46 (2.9%) had thyroid disease, 62 (4.0%) had 
kidney disease, 57 (3.6%) had anemia, 17 (1.1%) had depression, 
22 (1.4%) had a history of cancer, and 10 
(0.6%) had other concomitant autoimmune 
diseases. RDCI=0 was reported in 685 
(43.5%) patients, RDCI=1 in 568 (36.0%) 
patients and RDCI ≥2 in 323 (20.5%) pa-
tients.  

959 (60.8%) patients received MTX, 
152 (9.6%) patients did not receive bD-
MARDs, and 806 (51.1%) patients received 
steroids. 1076 (68.3%) patients were bD-
MARD/tsDMARD-naive and 500 (31.7%) 
were previously treated with bDMARDs/ts-
DMARDs. Detailed characteristics of the 
patients are presented in Table 1.  

The frequency of administration of 
subcutaneous injections of OKZ solution 
(160 mg/mL) was determined by a rheuma-
tologist: 1319 (83.7%) patients received 
the drug at a dose of 64 mg every 4 weeks, 
257 (16.3%) every 2 weeks.  

OKZ was prescribed as part of com-
bination treatment to 1390 (88.92%) pa-
tients, as the monotherapy to 186 (11.48%) 
patients. After 6 months, the monotherapy 
regimen was maintained in 112 (59.7%) 
patients (in 11 – discontinuation due to 
AE, in 8 – due to lack of efficacy, in 55 - 
bDMARD was added), and after 12 months 
– in 97 (52.1%) patients (in 9 – bDMARDs 
were added, in 5 – discontinuation due to 
AEs, 1 patient was lost to follow-up). The 
likelihood of maintaining OKZ monother-
apy during the first 6 months of treatment 

had a statistically significant weak negative correlation with the 
baseline tender joints count (TJC, R=-0.13; p<0.05) and the 
baseline frequency of OKZ administration – once every 4 weeks 
was associated with continuation of monotherapy (R=0.16; 
p<0.05). Quite noteworthy, monotherapy success in the first 6 
months of treatment is the basis for its further continuation – re-
tention of monotherapy after 6 months was the strongest predictor 
of its retention after 12 months (R=0.86, p<0.05).  

Fig. 1. Changers of rheumatoid arthritis activity during OKZ treatment
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Table 2. Safety of OKZ therapy, n (%)*

Parameter                                                                             Months of treatment                          Total 
                                                                                        0–1                2–6              7–12

Note: *n – number of patients with AE; % – percentage of patients with AE out of all patients who 
received at least one injection of the drug; ** – most often an increase in the level of AST, ALT (≤3 
ULN), leukopenia (≥1,5·109).

AEs 
Total,                                                                              23 (1,5)         42 (2,7)        26 (1,6)           91 (5,8) 
AEs, leading to treatment discontinuation             14 (0,9)         32 (2,0)        17 (1,1)           63 (4,0) 
 
Infections                                                                      4 (0,3)           13 (0,8)        5 (0,3)             22 (1,4) 
 
Laboratory abnormalities**                                       11 (0,7)         12 (0,8)        8 (0,5)             31 (2,0) 
 
Skin allergic reactions                                                 5 (0,3)           5 (0,3)          4 (0,3)             14 (0,9) 
 
Local injection site reactions                                     –                    –                   2 (0,1)             2 (0,1) 
 
Malignancies                                                                –                    2 (0,1)          3 (0,2)             5 (0,3) 
 
Gastrointestinal and hepatic disorders                    –                    4 (0,3)          1 (0,1)             5 (0,3) 
 
Other                                                                             2 (0,1)           2 (0,1)          3 (0,2)             7 (0,4) 
 

Serious AEs 
Total                                                                               1 (0,1)           4 (0,3)          –                      5 (0.3) 
 
Death (myocardial infarction)                                  –                    1 (0,1)          –                      1 (0,1) 
 
Death (GI bleeding)                                                   –                    1 (0,1)          –                      1 (0,1) 
 
Myocardial infarction                                                 –                    1 (0,1)          –                      1 (0,1) 
 
Hemorrhagic stroke                                                    1 (0,1)           –                   –                      1 (0,1) 
 
Perforated diverticulitis                                              –                    1 (0,1)          –                      1 (0,1)



Overall efficacy. At baseline, at the time of treatment initiation, 
59.3%, 37.4% and 3.3% of patients had high, moderate, low 
activity/remission assessed by DAS28-CRP, and 78.5%, 18.5% 
and 2.9% patients, respectively, had high, moderate, low activity/re-
mission assessed by CDAI. After 6 and 12 months of OKZ 
treatment, the proportion of patients who achieved remission/low 
activity according to DAS28-CRP was 63.3 and 79.8%, according 
to CDAI – 55.4 and 75.5%, respectively. Moderate and high 
activity according to DAS28-CRP at 6 and 12 months was observed 
in 36.7 and 20.2% patients, according to CDAI – in 44.6 and 
24.5% (Fig. 1).  

Baseline medians of DAS28-CRP and CDAI were 5.4 [4.7; 
6.1] and 31.0 [24.0; 39.0], after 6 and 12 months of OKZ treatment 
– 2.9 [2.3; 3.5] and 2.5 [1.9; 3.1]; 10.0 [6.0; 14.0] and 7.0 [3.3; 
10.0], respectively.  

A detailed analysis of OKZ efficacy did not reveal any 
significant differences depending on the gender and age of patients. 
To analyze the effect of immunological changes on the treatment 
efficacy, four subgroups of patients were identified: RF+/ACCP+ 
(n=1225, 77.8%), RF+/ACCP- (n=126, 8.0%), RF-/ACCP+ 
(n=80, 5.1%) and RF-/ACCP- (n=145, 9.2%). There were no 
differences between the subgroups after  6 and 12 months of treat-
ment. The exception was the subgroup RF-/ACCP+ after 12 
months, in which the proportion of patients who achieved 
remission/low activity was statistically significantly higher than in 
the RF+ subgroups of patients. 

bDMARDs/tsBDMARDs-naпve vs bDMARDs/tsBDMARDs-
experienced patients. High activity of RA at baseline in the bD-
MARDs/tsBDMARDs-naive group of patients occurred somewhat 
more often than in patients switched from other bDMARDs/tsB-
DMARDs: according to DAS28-CRP in 65.4 and 46.0%, according 
to CDAI – in 83.4 and 68.5% patients, respectively (p<0.05). 
Differences persisted after 1 month of OKZ treatment and up to 6 
months – according to DAS28-CRP. After 12 months of treatment, 
any significant differences between these groups had dissipated. 

In the bDMARD/tsBDMARD-naive group of patients, the fre-
quency of remission/low activity according to DAS28-CRP at 6 
and 12 months was 63.3 and 80.1%, according to CDAI – 55.1 
and 75.9%, and in the group of switched patients – 62.9 and 
78.4%; 56.0 and 74.2%, respectively.  

Analysis of changes in RA activity in patients when switching 
from different classes of biologics compared to bDMARD-naive 
patients revealed similar changes in all subgroups. The changes of 
RA activity depending on previous treatment with bDMARDs/ts-
BDMARDs is presented in Fig. 2.  

Combination treatment with OKZ and DMARDs and monotherapy 
with OKZ. There were no significant differences in the RA activity 
changes between the groups of combination treatment of OKZ 
and MTX, OKZ and LEF, OKZ and SSZ, OKZ and HCQ at 6 
and 12 months.  

Two groups were identified for the analysis of OKZ efficacy 
in combination with DMARD and as monotherapy. The first 
group (n=802) was treated with OKZ in combination with other 
DMARD, while the second group (n=97) was treated with OKZ 
monotherapy for 12 months. At baseline, the proportion of patients 
with high RA activity was lower in the monotherapy group than in 
the combination treatment group (44.0 and 60.4% according to 
DAS28-CRP, 62.5 and 80.4% according to CDAI), and the pro-
portion of patients with moderate activity was higher (45.0 and 
36.3%; 33.7 and 15.9%, respectively). After 6 months of treatment, 
the proportion of patients who achieved remission/low activity in 
the combination treatment group was 65.9%, in the monotherapy 
group – 58.7% according to DAS28-CRP, 55.8 and 47.1% according 
to CDAI, respectively, and after 12 months of treatment – 80.8 
and 79.8%; 76.1 and 74.0%, respectively.  

Use of steroids. At baseline, 806 (51.1%) patients received 
steroids. After 6 months of OKZ treatment, data on the use of 
steroids were available in 1284 patients, after 12 months – in 1061 
(148 patients discontinued OKZ treatment, and steroid intake 
data were not available retrospectively for the remainder part). 
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Fig. 2. Changes of rheumatoid arthritis activity during OKZ treatment depending on previous treatment (median). RTX – rituximab;  
ABC – abatacept; and JAKi – Janus kinase inhibitors. * – p<0.05 vs b/tsDMARDs-naive patients

Baseline                       1 month                         6 month                           12 month

bDMARD-naive                             TNFi                                       IL-6Ri                                        RTX                                         ABC                                        JAKi 
      (n=1076)                                  (n=120)                                    (n=144)                                    (n=116)                                    (n=41)                                    (n=79)

bDMARD-naive                             TNFi                                       IL-6Ri                                        RTX                                         ABC                                        JAKi 
      (n=1076)                                  (n=120)                                    (n=144)                                    (n=116)                                    (n=41)                                    (n=79)
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During the follow-up period, a significant proportion of patients were 
able to discontinue steroids. After 6 months, steroid treatment continued 
in 27.6% of patients, and after 12 months – in 17.0%.  

In addition, a decrease in the daily dose of steroids after 6 months 
of OKZ treatment was reported in 213 patients, and after 12 months – 
in 48 patients more. The steroid dose within the first 6 months of OKZ 
treatment decreased on average from 7.0±3.9 to 4.6±2.3 mg/day 
(p<0.05), and after 12 months – to 4.3±2.5 mg/day (p<0.05 compared 
with the baseline value and data after 6 months).  

The most significant predictors of the continuation of steroid 
treatment were age above 60 years (relative risk, HR 1.24; 95% confidence 
interval, CI 1.04-1.48), duration of RA more than 5 years (HR 1.41; 
95% CI 1.15–1.72), RDCI ≥2 (HR 1.25; 95% CI 1.04–1.50).  

Safety assessments. During the entire follow-up period, OKZ was 
discontinued in 148 patients (9.5%), including in 50 patients (3.2%) due 
to lack of efficacy, in 63 patients (4.0%) due to AEs, and in 35 patients 
(2.2%) due to other reasons, including pregnancy (n=3), patient decision 
(n=14), preparation for surgery (n=3), and doctor's decision (n=15). 
AEs were recorded in 91 (5.8%) patients. In 28 (1.8%) patients, despite 
the development of an AE, treatment with OKZ was continued, and in 
63 (4.0%) patients, treatment with OKZ was interrupted (Table 2).  

Among the AEs not resulting in withdrawal of the OKZ, the most 
common were transaminase elevation  <3 ULN (n=10, 0,63%), minor 
leukopenia (n=7, 0,44%), respiratory and skin infections (n=6, 0,38%). 
Among the AEs leading to OKZ withdrawal, the most common were in-
fections (n=16, 1.0%), skin allergic reactions, including rash and 
dermatitis (n=12, 0.76%), clinically significant leukopenia (n=7, 0.44%) 
and transaminases elevation (n=6, 0.38%).  

During the follow-up period, 2 deaths were recorded. In one case, 
death was due to acute myocardial infarction in a 66-year-old man with 
a prior cardiac history, and in the second case, death was due to GI 
bleeding in a 48-year-old woman with a prior peptic ulcer disease. In 
both cases, there was no clear association with the use of OKZ (Naranjo 
score 2).  

Infections of various locations were reported in 22 (1.4%) patients, 
including 5 (0,3%) cases of herpes infection, 4 (0.25%) cases of 
tuberculosis. No severe infectious complications were recorded.  

Discussion. This cohort of patients is typical of the all-Russian 
population of patients with RA in terms of sex and age, immunologic 
status, treatment and comorbidities [20]. According to the Russian 
Register of RA Patients, the frequency of prescribing biologics is 28.6%, 
and 49.4% of patients receive steroids [20]. In this study, respective pa-
rameters were comparable – 31.7 and 51.1%, respectively.  

At the same time, the studied cohort of patients has a number of 
differences from patients included in the RCTs. Efficacy and safety of 
OKZ have been investigated in the global international CREDO program. 
This program continued from 2016 to 2022, and included 3 Phase III 
RCTs and 1 long-term open-label study. CREDO enrolled 2,444 patients 
in 19 countries worldwide [21–25]. CREDO 1–2 included bDMARD/ts-
DMARD-naive patients, CREDO 3 included patients with failure of 
TNFi. In addition, as part of these RCTs, the treatment of OKZ was 
carried out exclusively in combination with MTX [21–25]. In the 
presented work, the range of drugs used in combination with OKZ was 
much wider, and doctors were allowed to change their doses. In real-
world practice, there are cases when specific DMARDs cannot be ad-
ministered for various reasons, and one has to proceed with bDMARD 
monotherapy instead.  

The broad spectrum of comorbidities in this observational study 
was comparable to that in the CREDO program, but lacked a number of 
limitations. RCTs did not include patients with concomitant serious 
and/or uncontrolled medical conditions that, according to the investigator, Ta
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may have biased the results of the study [21]. In real-world clinical 
practice, the use of OKZ was limited only by the prescribing in-
formation and clinical guidelines for the treatment of RA [1].  

The results of this study are comparable to CREDO 4 [24], 
which also included bDMARD/tsDMARD-naive patients and 
patients switched from TNFi (Table 3). The fact that the results 
obtained in real clinical practice were slightly better than in RCTs 
may be due to the baseline lower RA activity. In real-world clinical 
practice, switching to OKZ occurred not only due to the failure of 
previous treatment, but also for other reasons, including non-
medical ones (about 14% of recorded cases). In this study, patients 
were switched from all groups of bDMARDs/tsDMARDs. In ad-
dition to the lower baseline activity, it is likely that treatment 
efficacy in real-world practice was influenced by the ability of the 
physician to modify the treatment – to replace the DMARD, to 
add steroids, and in some cases to increase the frequency of OKZ 
administrations.  

In a previously published analysis of CREDO data, it was 
shown that the comorbidity index has no effect on OKZ efficacy 
[26]. The observational study showed no significant effect of sex, 
age, duration of disease, and DMARD used on the efficacy of 
OKZ. Despite the known positive correlation between the levels 
of IL-6 and RF [27, 28], in our study, the positivity or negativity 
for RF and anti- 

CCP did not have a significant impact on OKZ efficacy.  
In addition to the use of all available DMARDs, and not only 

MTX, as in the CREDO program, a significant part of our patients 
received OKZ as a single agent. At the same time, there were no 
statistically significant differences in the efficacy of OKZ administered 
in combination with DMARDs and as monotherapy. Similar data 
were obtained in a 12-month follow-up of 110 patients with RA 
switched from IL-6R inhibitor to OKZ for non-medical reasons 
[17, 18]. If it is necessary to switch to monotherapy, it is important 
to consider baseline clinical and laboratory markers of RA activity, 
especially the pain intensity. As shown in our observational study, 
a higher baseline TJC determined the need to add DMARDs.  

The CREDO 3 program examined the use of OKZ in case of 
TNFα inhibitor failure [24]. In the present study, patients were 
switched to OKZ after treatment with any bDMARDs/tsDMARDs 
used in RA. bDMARD/tsDMARD-naive and treatment-experi-

enced patients had significant differences at baseline in terms of 
the disease activity, DMARD treatment and comorbidity index 
(Table 1). However, there were no significant differences in OKZ 
efficacy after 6 and 12 months of treatment.  

Efficacy of OKZ in the group of patients previously exposed 
to IL-6Ri is noteworthy. Most of them switched to OKZ for non-
medical reasons (usually related to the availability of previously 
used medicine). Feasibility and efficacy of such a switch were pre-
viously demonstrated by Baranov A.A. et al. [17] and Shesternya 
P.A. et al. [18]. Patients who were switched to OKZ due to failure 
of other IL6-Ri (n=40) achieved remission/low activity according 
to DAS28-CRP and CDAI in 56.7 and 47.1% of cases by Month 
6 of OKZ treatment, and in 64.0 and 60.0% of cases by Month 12 
of treatment, respectively. In summary, switching within the class 
of IL-6i from IL-6Ri to direct IL-6i is a convenient and effective 
therapeutic option.  

Published evidence regarding the steroid-sparing effect of 
bDMARDs is conflicting. In some research studies, it was possible 
to reduce the frequency of steroid use by 30% or more [29–32], 
while this finding was not reproduced in others publications [33]. 
Current guidelines emphasize the need to reduce the duration 
and dose of steroids [1, 34]. In our observational study, a decrease 
in daily doses and the number of patients taking steroids was 
noted. Adverse predictors that determined the need to continue 
steroid use were age over 60 years, disease duration for more than 
5 years, high comorbidity index.  

OKZ withdrawal rate due to lack of efficacy in this study was 
3.2%. This rate was slightly higher than in the CREDO program, 
in which treatment discontinuation rate for this reason did not 
exceed 1% [21–24]. The safety analysis revealed no special patterns 
in the distribution or severity of AEs, although the incidence of 
AEs in real-world practice was slightly lower. This is likely due to 
the higher frequency of RCT visits (every 2 weeks) and the het-
erogeneity of the studied patient cohort.  

Conclusion. The results of OKZ use in real-world clinical 
practice generally align with evidence collected in RCTs, supporting 
the role of OKZ as a versatile medication for effective and safe 
control of RA activity. Additional extended follow-up is necessary 
to determine the long-term OKZ treatment retention in real-
world rheumatological practice. 
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