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1In the context of the new coronavirus infection (NCI) COVID- 19 pandemic, the rheumatological community is facing new challenges in the treat-
ment of immune-inflammatory rheumatic diseases (IIRDs). It has been shown that rheumatological patients have an increased risk of infections
and a severe course of NCI and that IIRD therapy also influences the disease outcomes. In particular, the use of the anti- B-cell medication
rituximab (RTM) is associated with a higher risk of severe NCI and increased mortality. The COVID- 19 pandemic has highlighted the need to
find alternative and safe treatment options for these patients. This work is the continuation of a 12-week study on the efficacy and safety of olok-
izumab (OKZ) therapy in patients with rheumatoid arthritis (RA) after switching from anti- B-cell therapy during the SARS-CoV-2 pandemic.
Objective: to evaluate the efficacy and safety of OKZ (Artlegia®; solution for subcutaneous administration, 160 mg/ml — 0.4 ml) for the treatment
of patients with RA in real-life clinical practice after switching from RTM during the COVID- 19 pandemic.
Material and methods. The study included 19 patients with a confirmed diagnosis of RA who had received RTM at a dose of 500— 1000 mg twice
every 14 days at least 6 months ago. As disease activity increased, RTM was replaced with OKZ while therapy with synthetic disease-modifying
anti-rheumatic drugs (DMARDs) was continued. At weeks 0, 4, 8, 12 and 24 after switching the biologic DMARD, the number of tender (TJN)
and swollen (SJN) joints out of 28, pain intensity on a visual analogue scale, ESR, CRP level, disease activity indices CDAI, DAS28-ESR,
DAS28-CRP, HAQ index and the safety profile of the therapy were assessed at each visit.
Results and discussion. After 4, 8, 12 and 24 weeks of OKZ administration, there was a statistically significant decrease in mean TJN (from 10
t0 6.0, 3.0, 5.0 and 4.0, respectively; p<0.05) and SIN (from 7.0 to 3.0 by week 4 and to 2.0 by weeks 8, 12 and 24; p<0.05). At the same time,
a decrease in CRP and ESR values was also observed: median CRP decreased from 18 to 0.6 mg/I by week 4 and to 0.5 mg/I by weeks 8, 12 and
24 (p<0.05), ESR from 30to 5 mm/h in each study period (p<0.05). CRP levels normalized by week 4, regardless of baseline values.
All RA activity indices showed a positive dynamic compared to baseline values from week 4 onwards in each assessment period. After weeks 4, §,
12 and 24, the median DAS28-ESR decreased from 5.50 to 3.57; 3.30; 3.08 and 3.01 (p<0.05); DAS28-CRP — from 5.30 to 3.46; 3.23; 3.26
and 3.12 (p<0.05); CDAI — from 27.0to 17.0; 12.0; 15.0 and 12.0 (p<0.05), respectively. All patients showed a decrease in pain by the 4th
week of observation. A statistically significant improvement in functional status was observed after the 4th week of therapy and was maintained
until week 24. The median HAQ index decreased from 1.62 to 1.50 at weeks 4, 8 and 12 and to 1.12 at week 24 (p<0.05).
Conclusion. The study showed that the non-medical switch from RTM to OKZ during the COVID- 19 pandemic was effective and safe.
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In a setting of the new coronavirus infection (COVID-19)
pandemic, the rheumatological community has faced new challenges
related to the management of autoimmune inflammatory rheumatic
disease (AIIRDs). Rheumatological patients have shown to have
an increased risk of developing COVID-19 and subsequent hospi-
talization, compared to the overall population, and are at higher
risk of adverse outcomes, associated with high disease activity, co-
morbidities and specific treatments, e.g. steroids and rituximab
(RIX) [1-3]. Analysis of COVID-19 clinical outcomes in a cohort
of patients treated with biologic DMARDs in Novosibirsk region
demonstrated that 47.5% of them received RIX and the risk of
severe to very severe COVID-19 course, with pneumonia, was
statistically significantly higher; all deaths occurred only in patients

exposed to RIX [4]. In most rheumatological patients treated with
immunosuppressive agents vaccination against SARS-CoV-2, i.e.
the pathogen causing COVID-19, provides benefits, but B-cell-
depleting therapies reduce efficacy of immune response, therefore,
limiting the use of RIX in a COVID-19 pandemic setting [5].
One of the manifestations of immune response to COVID-19
is the elevation of tumor necrosis factor alpha (TNFa), interleukin
(IL) 1B (for 1-2 days) and IL-6 (for longer periods) [6, 7]. Some
biologic DMARDS (bDMARDs) and targeted synthetic DMARDS
(tsDMARDS) used in AIIRDs do not increase the risk of adverse
outcomes in COVID-19, but furthermore, are even specifically
administered in a severe course of such infection, complicated by
cytokine storm [8]. In such cases bDMARDs belonging to the fol-
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lowing classes are recommended: IL-6 receptor inhibitors (IL6Ri),
IL-6 inhibitors (IL6i), IL-1a/IL- 1P receptor inhibitors; additionally,
Janus kinase inhibitors (JAKi) are recommended [7-9].

Agents belonging to the 1L6i class are of particular interest
within such context. Some studies have demonstrated significant
elevation of IL-6 levels in patients with severe COVID-19, which,
in association with CRP hyperproduction, provides relatively high
specificity and sensitivity in predicting respiratory failure, including
cases requiring respiratory support [10]. Furthermore, IL-6 may
stimulate secretion of various acute phase proteins, contributing
to the activation of immune cells and damaging target organs
during cytokine storm [10]. Therefore, patients treated with 1L6i
for AIIRDs were advised to chemotherapy such therapy during
the COVID-19 pandemic.

Currently in the Russian Federation olokizumab (OKZ, Artle-
gia®, R-Pharm, Russia) is used as an IL-6 inhibitor in clinical
practice; it is a humanized (containing a hypervariable fragment
attached) monoclonal antibody of IgG4K isotype, selectively
binding to human IL-6 and effectively neutralizing its activity
both in vivo and in vitro. OKZ efficacy and safety were established
within the international clinical development program CREDO
that consisted of three 24-week clinical trials and one follow-up
extension of up to 126 weeks, enrolling 2444 patients from 19
countries, with moderate to severe rheumatoid arthritis (RA) and
lack of efficacy or intolerance to DMARDs (including biologic).
Patients previously exposed to RIX could
enroll, provided it had been discontinued
no less than 24 weeks before baseline.

Taking into account the high risk of

Parameter

Research Institute of Fundamental and Clinical Immunology,
Novosibirsk. The study protocol was approved by the local Ethics
Committee of the Institute of Clinical and Experimental Lymphology
— branch of the Institute of Cytology and Genetics of the Siberian
Branch of the Russian Academy of Sciences, as of 22.11.2021.

The study enrolled male and female patients aged 18 years or
above diagnosed with RA, meeting ACR/EULAR American
College of Rheumatology / European Alliance of Associations for
Rheumatology) criteria 2010 and previously exposed to at least 1
treatment cycle of RIX, discontinued for administrative reasons.
OKZ (Artlegia®) for solution for subcutaneous administration
160 mg/mL — 0.4 mL — was prescribed according to the national
clinical recommendations on RA treatment and the manufacturer’s
label. No less than 6 months had elapsed between the last RIX in-
fusion before the initiation of OKZ treatment. Switching from
RIX to OKZ did not affect the nature or scope of background an-
tirheumatic treatment. Patients continued treatment with previously
prescribed DMARDs, steroids in stable doses of <15 mg/day and
non-steroidal anti-inflammatory drugs (NSAIDs) pro re nata.
The total duration of the study was 24 weeks, including visits for
OKZ administration and follow-up visits. Prior to eligibility as-
sessment for tissues trial all patients had undergone screening for
latent tuberculosis, viral hepatitis infections and HIV.

The study included 19 patients with RA aged 26 to 74 years;
median age was 60 years, median disease duration was 15 years.

Characteristics of patients (n=19), Me [25th; 75th percentile]

Value

severe course and adverse outcomes of
COVID-19 in patients with AIIRDs, par-
ticularly treated with RIX, a B-cell-depleting
bDMARD, alternative treatment options
had to be considered in a setting of the
COVID-19 pandemic.

Previously results of a 12-week study
investigating the safety of 12-week OKZ
treatment in RA patients were published,
demonstrating that switching from RIX to
OKZ was a safe and effective strategy in a
setting of the COVID-19 pandemic [11].
Extended follow-up for such patients is
important to assess response maintenance,
record delayed-onset adverse events (AEs)
and taking into account new emerging
SARS-CoV-2 variants characterized by
modified COVID-19 clinical course [7,
11].

The objective of the study was to eval-
uate OKZ efficacy and safety in the treat-
ment of RA patients in real-world clinical
practice, after switching from RIX for non-
medical reasons in a setting of the COVID-
19 pandemic.

Materials and methods. The study was
conducted at rheumatology departments
of the following clinics: Institute of Clinical
and Experimental Lymphology — branch
of the Institute of Cytology and Genetics
of the Siberian Branch of the Russian
Academy of Sciences, Novosibirsk; and

Age, years

Age at disease onset, years

Disease duration, years

TIC (of 28)

SJC (of 28)

Pain assessed by the patient, VAS mm

Disease activity assessed by the patient, VAS mm
Disease activity assessed by the doctor, VAS mm
CDAI

DAS28-CO9

DAS28-CPb

ESR, Westergren method, mm/h

CRP, mg/L

HAQ

RF, U/mL

ACCP, U/mL

Number of RIX cycles before OKZ initiation

Time between the last RIX administration and switching

to OKZ, months

60,0 [53,0; 67,0]
42,0 [32,0; 59,0]
15,0 [7,5; 20,5]
10,0 [7,0; 16,0]
8,0 [4,0; 10,0]
50,0 [45,0; 60,0]
50,0 [50,0; 60,0]
50 [45,0; 50,0]

27 [20,0; 35,5]
5,5[5,05; 6,34]
5,32 [4,575; 5,975]
30 [17,0; 54,5]

18 [10,0; 38,89]
1,625 [1,375; 1,94]
139,0 [29,0; 342,5]
98,0 [23,9; 300,0]
5,02,5; 6,0]

15,0 [14,0; 24,0]

Note. RF — rheumatoid factor; ACCP — antibody to cyclic citrullinated peptide.
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Fig. 2. Dynamics of laboratory markers of inflammation:
a — ESR according to Westergren; b — CRP

Baseline median of DAS28-ESR was 5.5, DAS28-CRP was 5.32.
Median number of RIX cycles before OKZ administration was 5,
median time between the last RIX administration and switching
to OKZ — 15 months (see Table).

At weeks 0, 4, 8, 12 and 24 after OKZ treatment initiation
28-joint tender (TJC) and swollen (SJC) joint counts, pain intensity
using visual analogue scale (VAS), ESR using Westergren method,

CRP, and HAQ (Health Assessment Questionnaire) were assessed.
DAS28-ESR, DAS28-CRP and CDAI (Clinical Disease Activity
Index) were used to measure treatment efficacy. Treatment safety
was assessed based on AE frequency and severity.

Statistical analysis of data was performed on a personal
computer using NumPy, Pandas, SciPy, Matplotlib and Seaborn
libraries for Python. Data are presented as medians with interquartile
ranges (medians [25th; 75th percentiles]. Pairwise measurements
were compared using Wilcoxon non-parametric rank test.

Results. All patients after 4, 8, 12 and 24 x of OKZ adminis-
tration demonstrated statistically significant reduction in median
TJC (from 10.0 to 6.0, 3.0, 5.0 and 4.0 respectively; p<0.05; see
Figure 1, a). Statistically significant improvement of SJC was also
observed as early as after 4 weeks of treatment and maintained in
8, 12 and 24 weeks (p<0.05; see Figure 1, 0).

Changes in laboratory inflammatory markers over time demon-
strated a statistically significant reduction of CRP and ESR as
early as at treatment Week 4. Improvement maintained at Weeks
8, 12 and 24. Median CRP concentration decreased from 18 to
0,6 mg/L by Week 4 and to 0.5 mg/L by Weeks 8, 12 and 24
(p<0.05), median ESR — from 30 to 5 mm/h (in all cases p<0,05;
see Figures 2, a, b). Regardless of baseline values, CRP levels
became normal.

Disease activity indices demonstrated improvements from
baseline at weeks 4, 8, 12 and 24. Median DAS28-ESR reduced
from 5.50 no 3.57; 3.30; 3.08 and 3.01 (p<0,05); DAS28-CRP —
from 5.30 to 3.46; 3.23; 3.26 and 3.12 (p<0,05); CDAI — from
27.0 to 17.0; 12.0; 15.0 and 12.0 respectively (p<0.05; see Figure
3,a-b).

Clinically significant improvement of patients’ performance
status was observed as early as at treatment Week 4 and maintained
at Weeks 8, 12 and 24 (see Figure 4). Median HAQ reduced from
1.62to 1.50 at Weeks 4, 8 and 12, and to 1.12 by Week 24 (p<0,05).

In 4 weeks after treatment initiation all patients reported im-
provement in pain, maintained at Week 24 (see Figure 5). Median
pain intensity as measured by VAS reduced from 50 to 40 mm at
Week 4 and to 20 mm at Week 24 (p<0,05).

Safety: no AEs were reported during 6-month treatment
with OKZ according to the approved label. No COVID-19 cases
were reported during observation. Therefore, OKZ treatment
was found to be safe and effective in a setting of the COVID-19
pandemic.

Discussion. The COVID-19 pandemic has demonstrated the
need to adjust AIIRD management, taking into account the con-
tribution of certain DMARDs, including biologic agents, to the
adverse clinical course and outcomes of COVID-19 in rheumato-
logical patients. According to the recommendations issued by the
Russian Rheumatology Association on management of AIIRD
patient during the COVID-19 pandemic, as well as EULAR
guidelines, treatment with NSAIDs, DMARDs, immunosuppressive
and biologic agents must be continued, except RIX [12, 13]. Ad-
vanced age, comorbidities, steroid use, mycophenolate mofetil
and RIX administration are risk factors associated with severe
COVID-19 course [14]. B-cell depletion on RIX treatment is as-
sociated with increased susceptibility to COVID-19, its severe
course and higher mortality [15]. Unless there are vital indications
to continue RIX, the need to use this agent must be reconsidered,
choosing an alternative option [12, 13]. Therefore, during the
COVID-19 pandemic it is important to switch patients on RIX
according to their previous treatment plan to other bDMARDs
with more robust safety profile.
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Fig. 3. Dynamics of activity indices: a — DAS28-ESR;
b — DAS28-CRP; c — CDAI

Currently there is lack of literature evidence about switching
RA patients from RIX to OKZ. The study closes in its design to
ours was done by A.A. Baranov et al. [6], analyzing safety and
efficacy of switching from RIX to tocilizumab (an IL6Ri) in
patients with juvenile idiopathic arthritis. Results of that study
demonstrated arthritis remission achieved in 64% cases after 6
months of treatment, remission of systemic manifestations in
80% after 12 months of treatment, with compatible rate of
infectious AEs. Therefore, studies of similar design demonstrate
efficacy of anti-IL6R monoclonal antibodies when switching from
RIX, not increasing the risk of infectious AEs.

When selecting a bDMARD to switch to from RIX in a
setting of the COVID-19 pandemic one should consider potential
treatment efficacy, as well as safety profile, particularly focusing
on viral and bacterial infections. According to J.A. Sparks et al.
[17], during the COVID-19 pandemic treatment with RIX or
JAKi was associated with a more severe course of COVID-19,
whereas no such relationship was described for IL6Ri agents. Ac-
cording to the analysis done by B. MacKenna et al. [18], RIX
treatment was also found to be associated with a higher risk of
COVID-19 mortality, whereas bDMARD belonging to other
classes, including IL6Ri demonstrated favorable safety profile and
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Fig. 5. Dynamics of pain intensity according to VAS

could be used to treat COVID-19 complications. The WHO report
based on pharmacovigilance data established an inverse relationship
between IL6Ri treatment and COVID-19 severity, confirming
robust safety of such agents in AIIRD [19].

Safety and efficacy of IL6i agents in a setting of the COVID-19
pandemic have also been demonstrated. T.V. Goma et al. [20], an-
alyzing experience with OKZ in patients with COVID-19, noted its
favorable influence on clinical and laboratory parameters of in-
flammation in severe patients with strong inflammatory response
and impaired respiratory function. According to V.N. Antonov et
al, [21], in 600 patients with COVID-19 OKZ treatment was
associated with improvement of clinical and laboratory parameters.
As reflected in the provisional guidelines on preventing, diagnosing
and treating COVID-19 issued by the Ministry of Health of the
Russian Federation, OKZ was approved to treat patients with mod-
erate, severe and critical course of COVID-19, which was considered
a decisive benefit delivered by this bDMARD in a pandemic setting,
particularly in patients at high risk of infectious complications [22].
The choice of a direct IL6i to be switched to was significantly influ-
enced by reports suggesting that IL6R blockade may be associated
with elevation of plasma levels of the free cytokine. Such effect
reduced the remission rate in patients with RA [23], was associated
with a risk of subclinical inflammation and early exacerbations in
giant-cell arteritis [24] and caused worse outcomes of COVID-19
[25]. Therefore, both literature evidence and results obtained in
this study suggest that OKZ, a direct IL61, is the preferred agent of
choice for RA patients switched from RIX.

Another important observation made in our study is rapid
normalization of CRP level, regardless of baseline values. E.g. as
early as by Week 4 OKZ treatment median CRP concentrations
decreased from 18.0 to 0.6 mg/L. High CRP in RA is a marker of
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systemic inflammation and radiological progression, associated
with high cardiovascular risk, certainly contributing to higher
mortality risk [26, 27]. This suggests that assessment of CRP
changes over time in RA is important to prevent devastating car-
diovascular outcomes, among other considerations.

Results of this study are consistent with other publications,
both Russian and international: OKZ, an anti-1L-6 monoclonal
antibody, has demonstrated its safety and efficacy in patients
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