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The Course and Outcomes of Covid-19

in Patients with Anca-associated
Systemic Vasculitis, Receiving Biological
Therapy (Rituximab, Mepolizumabh):

the Results of the First 8 Months

of the Pandemic

Tatiana V.. Beketova, Valeriya V. Babak, Marina D. Suprun

Objective. Currently, the issues of the effect of anti-B cell therapy or inhibitor of interleukin 5 on the risk
of COVID-19 infecting and outcomes in patients with ANCA-associated vasculitis (AAV) has not been
completely studied. We present an analysis of the COVID-19 course and outcomes in AAV patients
treated with rituximab or mepolizumab from one rheumatology center registry.

Methods. From November 11 to November 15, 2020, a cross-sectional study was conducted using
telephone and online surveys, and information was collected from all 128 AAV patients treated with
rituximab in V.A. Nasonova Research Institute of Rheumatology. Patients mean age was 51 (20—

81) years, 61.7% were women. Granulomatosis with polyangiitis (GPA) was diagnosed in 58 patients,
microscopic polyangiitis (MPA) — in 38, cosinophilic granulomatosis with polyangiitis (EGPA) — in 24
(including 54.2% of ANCA-negative cases), and AAV with uncertain nosological affiliation — in

8 patients. Due to the disease activity or a high risk of AAV recurrence during the pandemic rituximab
was prescribed in 60/126 (47.6%) patients, and mepolizumab — in 6 cases.

Results. In the spring of the pandemic (until May 2020), the incidence of COVID-19 in AAV patients
treated with rituximab was 4.3%, the disease course was relatively favorable. All patients recovered. At
month 3—6, antibodies to SARS-CoV-2 IgG persisted in only 1 out of 4 patients. Since September 2020,
the incidence has increased 3-fold, with a more severe course of COVID-19. In total, in the period until
November 11, 2020, COVID-19 was diagnosed in 17.2% (22/128); the mean age of patients was 55 (25—
81) years; 54.5% were women. 21/22 patients were on rituximab therapy, 2 patients had mepolizumab
therapy (including 1 case after previous rituximab therapy). COVID-19 incidence was lower in patients
with GPA (15.5%) vs MPA and EGPA (21.1% and 20.8% respectively). The mortality rate was 13.6%,
including 2 patients with MPA and 1 patient with GPA. When analyzing the 5-year survival rate
according to the registry of AAV patients treated with rituximab, prognosis worsening was noted; in 2020
there were 3 deaths due to COVID-19, in the previous 5 years — only 2 deaths.

Discussion. Taking into account the fact the mechanisms of AAV and severe COVID-19 are largely
synergistic (primarily in the context of microvascular COVID-19 lung vessels obstructive
thromboinflammatory syndrome as manifestation of the acute inflammatory syndrome), the activity of
AAV can potentially contribute to the discase onset and a severe course of COVID-19. Given the
previously published information on the use of rituximab during the COVID-19 pandemic for various
diseases, it seems that B cell depletion, without reducing the risk of infection, may have a protective
effect with regard to the risk of severe/catastrophic COVID-19, which, however, can be insufficient in
AAV patients. Further analysis of COVID-19 cases in patients with AAV and other immuno-
inflammatory rheumatic diseases is exceptionally important.
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TEYEHME 1 UCXOJbI COVID-19 Y ITAHMEHTOB C AHITA-ACCOIMNPOBAHHBIMH CUCTEMHBIMH
BACKYJIUTAMMU, ITOJYUAIOIINX JIEYEHUE TEHHO-NH2KEHEPHBIMU BUOJIOTUYECKNMMU ITPEITAPATAMMN
(PUTYKCUMAB, MEIIOJIN3YMAB): UTOI'M ITEPBBIX 8 MECAILIEB ITAHJIEMUN

T.B. BekeroBa, B.B. Ba6ak, M.Jl. Cynpyu

B HacTosiiiee BpeMst BOIIPOCHI BJIMSIHUS Tepaluy TeHHO-MHXXEeHEePHBIMU OMOJIOrMYeCKUMH MIperapaTaMy Ha pUCK MHOUIIMPOBa-
Hus 1 ucxonasl COVID-19 y manmentoB ¢ AHLIA-accounnpoBaHHBIMM cucTeMHbIMU BacKyauTtamMu (AHIIA-CB) okoHuaTesbHO
He pelleHbl; OITyOJIMKOBaHHbIE HAOMIOAeHNSI HEMHOIO4YKCIeHHb. HaKoIieHHbIe B HACTOSIIIIEe BpeMsl JaHHbIE CBUACTEIbCTBYIOT

0 BO3MOXXHOM cHHepruame nartojgorundeckux MmexaHuamMoB AHIIA-CB u COVID-19 1sixenoro TedeHus, Mpexae BCEro B KOHTEKCTE
CHHIpOMA OOCTPYKTUBHOIO TPOMOOBOCHAICHNSI COCYI0B MUKPOLIMPKYJISILIAY JIETKUX KaK IIPOSIBIEHUS OCTPOIO BOCIATUTEIHHOTO
cunagpoma rpu COVID-19. Cnyyan COVID-19 y mauuentoB ¢ AHIIA-CB, nonydyamoimmx aHTU-B-KJIeTOUHYIO Tepanuio pUTyKCH-
MaOOM WJIM JieueHe aHTaTOHMCTOM MHTepJIeKMHA 5 MemoIn3yMaboM, TpeOyIOT BCECTOPOHHErO aHaIM3a.

[To uroram nepsbix 8 MecsitieB maHneMuu COVID-19 npencraBiaeHbl pe3yabTaThl aHaiu3a TedeHus: u ucxonoB COVID-19, ocHo-
BaHHbIe Ha HaOmoneHuu 128 nauneHtoB ¢ AHIIA-CB, nosay4yamonmx Tepanuio reHHO-UHXEHEPHBIMU OMOJIOTMYECKUMM Mpenapa-
tamu B DI'BHY «HayuHo-uccnenoBaTebcKuii MHCTUTYT peBMatosioru uM. B.A. HacoHoBoii» (126 mauueHTOB MOJIydalr pUTyK-
cuMab, 6 — MernoIu3yMat, B TOM yuciie 4 — mociie Tepanuy putykcumabom). MearaHa Bo3pacTa IMalKreHToB cocTaBmia 51 (20—
81) rom; 61,7% — xeHIUHBIL. Y 58 malnyeHTOB ObUT AMarHOCTUPOBAH rpaHyaemMaros ¢ nojauanruutoM (I'TIA); y 38 — Mukpockomnu-
yeckuii monuanruut (MITA); y 24 — 203uHOMDWIBHBIIA ITpaHyIeMaTo3 ¢ monuaHruutoM (DI'TIA), B ToM uncie y 54,2% 13 HUX —
AHIIA-HeratuBHbIi BapuaHT; y 8 manueHToB — AHIIA-CB ¢ HeomnpeaeneHHO HO30JI0rMYeCcKo MprUHaIIeKHOCThIO. B mepuon
MaHIEMUU B CBSI3M C aKTHBHOCTBIO WK BEICOKUM pruckoM peruavBa AHIIA-CB 47,6% (60/126) mauueHTaM Ha3HaYaId PUTYKCHU-
Mab, B 6 caydasx — Memnojanu3ymao.

B nepBrie 3 mecsia mangemun yactota COVID-19 y manuentoB ¢ AHIIA-CB, nonyyaBinyx jJedeHrue TeHHO-UHXEHEPHBIMU OMO-
JIOTMYEeCKHMMH Tpenapatamu, coctasuia 4,3% (5/115); 3aboeBaHKe IPOTEKAI0 OTHOCUTEIHHO 0J1aromoIydyHo, BO BCeX ClIydasix
HaCTynuiIo Bei3noposieHue. Yepes 3—6 mecsieB aHTuTe a K KopoHaBupycy IgG coxpaHsumnce To1bK0 v 1 13 4 mannreHToB. C ceH-
T6ps1 2020 1. 0OTMEUYEH pocT 3a00JIeBaeMOCTH B 3 pa3a, IpU 3TOM HabJI10JaI0Ch OoJiee TKeJloe TeueHUe 3a001eBaHUs.

3a 8 mecsueB nannemun COVID-19 nuarHoctupoBan y 17,2% (22/128) mauueHToB; MearaHa Bo3pacTa 3a00/eBIunx — 55 (25—
81) net; 54,5% — keH1uHBL. 21 13 22 DALMEHTOB MOJIy4yal PUTyKcUMa0o, 2/22 — Mernonu3ymab (B TOM Yucie B 1 ciiydae — mocie
putykcumaba). Yacrora COVID-19 6bu1a Huxke mipu I'TIA (15,5%), yem ipu MITA u BI'TIA (21,1% u 20,8% cOOTBETCTBEHHO).
JletanpHOCTb cocTaBuia 13,6%, Bkiovas 2 narmeHToB ¢ MITA u 1 — ¢ IT'TIA. Tlpu aHanu3e BbokuBaeMocTH manueHToB ¢ AHIIA-
CB 3a nmocieaHue 5 et B rpyIine, MoJjydyaBliieil Teparuio puUTyKCMMadboM, OTMEYEHO yxXyalleHue nporHosa: B 2020 r. 3apeructpu-
poBaHbI 3 JeTalbHBIX Mcxoaa, ooyciaoBieHHbIXx COVID-19, 3a 5 npeaiiecTBYOIIMX JIET ObLIO B 00IIEH CTOXKHOCTU 2 JIeTAIbHBIX
HCcXoqa.

Cpenu onucaHHbIX B utepatype 8 ciaydaeB AHLIA-CB ¢ COVID-19 Ha doHe JedyeHus puTyKCMMaboM 000011IeHHas JIETAIbHOCTh
cocraBuia 12,5%. O6cyknaioTcst OIyOIMKOBaHHbBIE CBEAECHUS O IPMMEHEHNM pUTyKcuMaba B nepuon nanaemun COVID-19

U BOIIPOCH BIMSIHUS B-KileToK 1 ux aerenuu Ha tedeHue u ucxoasl COVID-19. [Mo-Buaumomy, aHTU-B-KieTouHas Tepamnus,
He CHUXasl pucK MHGUILIMPOBAHUSI, CTIOCOOHA OKAa3bIBaTh MPOTEKTUBHBIN 3(P(DEKT B OTHOIIEHUHU TSKEI0ro/KaTacTpoduiecKoro
teyeHust COVID-19, uro TeM He MeHee MOXET OKa3aThCsl HeAOCTaTOUHbIM y MaiueHToB ¢ AHIIA-CB B akTuBHOI1 cTaguu 3aboe-
BaHMs Ha (hOHE MOJIMOPTaHHOIO IOPAXKEHMSI.

Cpenu naumeHToB ¢ DI TIA n1 COVID-19 Bo Beex ciaydasix HACTYIIWIIO BbI3nopoBieHre. OOCYXIaloTcs HEMHOTOYMCICHHbBIE TaH-
HbIE JINTEPATYpPhl, CBUIETEILCTBYIOLLINE O CHIKEHUU TsikecTH TedyeHuss COVID-19 y nmanyeHToB ¢ OpOHXHATbHOM aCTMOM

B pe3yJIbTaTe JICYeHUST MEII0JIU3yMaOoM.

McknounTebHO BaXXHBIM SIBIsIeTCs naabHeimuit ananu3 ciydyaeB COVID-19 y maunentoB ¢ AHLIA-CB u npyrumMu uMMyHO-
BOCIAJIUTEIbHBIMU PEBMATUYECKUMU 3200JI€BAHUSIMU, TIOJTYYAIOIIUX JIEYEHUE TeHHO-UHXEHEPHBIMU OMOJIOTUYECKUMU TIperna-
paTaMmu.

Kimouessie cioBa: COVID-19, putykcuma6, menonuzymad, B-kinerku, nntepaeiiku 5, AHIIA-accolmupoBaHHBII CUCTEMHBII
BaCKYJIUT, TPAHY/IEMAaTO3 C IMOJMAHTUMUTOM, MUKPOCKOIIMYECKUI TTOJMAHTMUT, 303MHOGMUIbHBIN IPaHy/IeMaTO3 C MOJIMaHTMUTOM
Jlasa mutupoBanus: beketoa TB, badak BB, Cynpyn M/I. Teuenue u ucxoasl COVID-19 y nmaumentoB ¢ AHLIA-
aCCOLIMMPOBAHHBIMU CUCTEMHBIMM BaCKYJIMTAMU, ITOIyYalOIIMX JedyeHe TeHHO-MHXEHEPHBIMU OMOIOrMYeCKUMH IIperapaTaMu
(puTyKcuMab, Meronn3yMab): UTOTH MePBbIX 8§ MecsileB naHaeMuu. Hayuno-npakmuyeckas peemamonoeus. 2021;59(1):37—46.

doi: 10.47360/1995-4484-2021-37-46

Currently, the issues of the anti-B cell therapy or
inhibitor of interleukin 5 (IL-5) effect on the risk of in-
fection and the outcomes of severe COVID-19 in patients
with immunoinflammatory rheumatic diseases (IRDs),
including ANCA-associated vasculitis (AAV), have not
been thoroughly studied, and published observations
are limited. Since the beginning of the COVID-19 pan-
demic, announced by WHO on March 11, 2020, there has
been an extensive discussion about the safety of treatment
with biologic disease-modifying antirheumatic drugs
DMARDs (bDMARDs), primarily anti-B cell therapy,

38

including recommendations on limiting the use of drugs
with this mechanism of action. At the same time, during
the COVID-19 pandemic, the risks of discontinuing bD-
MARDs cannot be ignored, as they can lead to progres-
sion or relapse of potentially life-threatening disease.

Cases of COVID-19 in AAV patients treated with
rituximab or mepolizumab are of significant interest and
require comprehensive analysis. We present the results of
the COVID-19 pandemic by the example of 128 patients
included in the registry of AAV patients treated with rit-
uximab or mepolizumab.
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Methods

A cross-sectional study using telephone and on-
line patient survey was conducted in 128 patients with
AAYV, who were under follow-up at the V.A. Nasonova
Research Institute of Rheumatology and included in
the registry of AAV patients treated with rituximab or .
From November 11 to November 15, 2020, at the end
of 8 months after the COVID-19 pandemic was an-
nounced, all patients were surveyed. Informed consents
were received. Information on a specific form of dis-
ease, the severity of the AAV course and previous ther-
apy was obtained from the registry database and patients’
outpatient records. When diagnosing specific forms of
AAV, surrogate criteria for granulomatosis and vasculi-
tis were taken into account [1, 2]. ANCA overproduction
was proven in all patients with a history of granulomato-
sis with polyangiitis (GPA) and microscopic polyangiitis
(MPA); 54.2% patients with eosinophilic granulomatosis
with polyangiitis (EGPA) were ANCA-negative.

When analyzing the results of the study, the fol-
lowing patients were found eligible for inclusion in
the COVID-19 group: AAV patients treated with bD-
MARDs, with COVID-19 confirmed by PCR of the
nasopharyngeal/oropharyngeal swab and/or by antibod-
ies to coronavirus and/or patients hospitalized at a coro-
navirus in-patient department with diagnosed communi-
ty-acquired pneumonia.

The study included 128 patients (58 with GPA, 38
with MPA, 24 with EGPA, 8 with an unspecified AAV);
median age of 51 (20—81) years; 61.7% were women.
The median duration of rituximab treatment was 49 (1—
121) months; the total dose was 3.5 (0.5-9.5) g. In 20/126
(15.87%) cases, the interval between the last rituximab
infusion and the beginning of the COVID-19 pandemic
exceeded 12 months. During the COVID-19 pandemic,
60/126 (47.61%) patients with an active form of AAV or
a high risk of recurrence with damage to vital organs re-
ceived rituximab at a dose of 500 to 2000 mg, includ-
ing 11 cases of first-prescribed rituximab. During the
pandemic, the inhibitor of IL-5 mepolizumab was pre-
scribed in 6 cases of EGPA.

All patients showed improvement or achieved re-
mission of AAV as the result of rituximab or mepolizumab

therapy. From March to November 2020, serious ad-
verse reactions not associated with COVID-19 were lim-
ited to one case of bilateral pneumonia with negative
PCR nasopharyngeal swab and the absence of antibod-
ies to coronavirus; as a result of outpatient treatment,
the patient recovered. This case was not included in the
COVID-19 group because it did not meet the inclusion
criteria.

Results

In the spring period of the pandemic (until
May 2020), the incidence of COVID-19 in AAV patients
treated with rituximab was 4.3% (5/115) with a relatively
favorable course of the disease (Table 1). One patient had
mild COVID-19 without clinical or radiological signs of
lung damage, 2/5 (40%) of patients were hospitalized at
the coronavirus in-patient department, but none of the
cases required oxygen support, and all had a successful
outcome (recovery). At month 3—6, antibodies to SARS-
CoV-2 IgG persisted in only 1 out of 4 patients. There
were no new cases of COVID-19 reported in the sum-
mer. Since September 2020, the incidence has increased
3-fold (Figure 1, Table 1), with a more severe course of
COVID-19.

In total, in the period until November 11, 2020,
COVID-19 was diagnosed in 17.2% (22/128) of AAV
patients (9 with GPA, 8 with MPA, 5 with EGPA); the
median age of patients was 55 (25—81) years; 54.5%
were women. During the pandemic, 14/21 (66.66%) of
COVID-19 patients received rituximab; two EGPA pa-
tient received mepolizumab (including 1 case after pre-
vious rituximab therapy). The incidence of COVID-19
in patients receiving rituximab during the pandemic
(after March 11, 2020) was twice as high as in the rest
of the patient group, amounting to 23.33% (14/60) and
10.60% (7/66), respectively. In cases of persistent re-
mission of AAV with an interval of more than 12 months
between the last infusion of rituximab and the beginning
of the pandemic, the incidence of COVID-19 was 5%
(1/20). No cases of infection with SARS-CoV-2 have
been identified in the group of 6 patients who received
the last infusion of rituximab more than 24 months be-
fore March 11, 2020.
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Fig. 1. COVID-19 Incidence and Mortality in AAV patients, Our Own Results
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Problems of rheumatology during the coronavirus disease pandemic 2019

Table 1. Course and Outcomes of COVID-19 in 21 AAV patients Treated with Rituximab or Mepolizumab, According to Our Own
Observation

Month Sex/ . . GEBD COVID-19 diagnosis Extrapulmonary
No. of COVID-A9 Age, il :':gzgfi';w 1D, Duration of rituximab the- _ (PCR swab, SARS- t:"mgage manifestations <01 °0UrSe/
disease years g rapy prior to COVID-19, mo CoV-2 antibodies) of COVID-19
. GPA Hospitalization/
1 April m/49 ANCA + 5 64 PCR + CT2-3 Recovery
) GPA PCR + ) Hospitalization/
2 April /59 aPR3 1 46 antibodies + T2 diarrhea Recovery
) MPA PCR - R Mild disease/
3 April /69 aPR3 25 17 antibodies + CTo conjunctivitis Recovery
Hospitalization,
) GPA CT3 .
4 April m/37 aPR3 2 4 PCR + $p0, 94% nausea ;evere disease/
ecovery
EGPA . - Mild disease/
5 May m/56 ANCA — Mepolizumab antibodies + no data Recovery
6 May mip  MPA 45 74 PCR + cT2 Moderate disease/
aPR3 Recovery
EGPA conjunctivitis,  Mild disease/
7 September  m/55 aMPO 2 17 PCR + no data diarrhea Recovery
EGPA . Hospitalization/

8 September /47 aMPO 6 35 PCR + CT2 myalgias Recovery
Hospitalization in a
coronavirus hospital,

9  October /50 MPA 35 27 no data CT4 severe disease,

aMPO Sp0, 73% . _
2 mechanical ventilation/
Exitus
CT2
EGPA conco- Hospitalization,
10 October /36 45 53 PCR + mitant complicated disease/
ANCA - ;
bacterial Improvement
pneumonia
MPA Hospitalization, severe
11 October m/69 6 81 PCR + CT4 disease, mechanical
aPR3 o )
ventilation/Exitus
12 October {43 MPA 3 121 PCR + Bilateral . Moderate disease/
aMPO pneumonia Recovery
Hospitalization in coro-
13 October 1556  O'A 35 91 PCR + Pneu- navirus hospital/Exitus
aPR3 monia .
(cause: HF)
Hospitalization in coro-
GPA PCR - CT2 h .
14 October m/61 aPR3 9 91 antibodies — $p0, 94% rF;awrus hospital/
ecovery
GPA : Mild disease/

15 October m/33 ANCA + 5 46 PCR + no data diarrhea Recovery

16 October 25  O°A 25 13 PCR + 0 data Mild disease/

aPR3 Recovery
Hospitalization
MPA . at coronavirus

17 October /81 aPR3 3 58 PCR + CTo transient CVA in-patient department/
Recovery

18 November —m/67  CorA 2.5 20 PCR + CT1 Moderate disease/

aMPO Recovery
4 37 Hospitalization, severe
19 November  f/64 E\(l?IF()JAA _ i PCR + ngz 799 disease, IL-6 inhibitor/
Mepolizumab p o Recovery
Hospitalization, severe
20 November /68 GPA 3 4 PCB t CT 34 disease, IL-6 inhibitor/
aPR3 antibodies - Sp0, 70%
Recovery
GPA - Mild disease/

21 November  f/54 aMPO 05 15 antibodies + CT1 recovery

92 November /74 MPA 55 90 T2 conjuqct|V|t|s, Moderate disease/

aMPO myalgias Improvement

Note: GPA - granulomatosis with polyangiitis, MPA — microscopic polyangiitis, EGPA — eosinophilic granulomatosis with polyangiitis, aPR3 — antibodies to proteinase 3,
aMPO - antibodies to myeloperoxidase, TD — total dose of rituximab, CVA — cerebrovascular accident, HF — heart failure
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12/21 (57.1%) of COVID-19 patients received
rituximab were hospitalized, 8 (66.6%) of them had a
decrease in SpO, within 70%—94% and required ox-
ygen support. In 3/21 (14.3%), the severe course of
COVID-19 led to a fatal outcome; all of them were
treated with rituximab (1 with GPA and 2 with MPA; 2
women, 1 man; age 50; 56; 69 years); the information
about treatment for COVID-19 was incomplete or ab-
sent. In 2 out of 3 patients who died from COVID-19
had incomplete remission of AAV; they were admitted
to hospital at late stage with extensive lung damage and
pronounced symptoms of respiratory failure. In another
fatal case, there was a relapse of AAV; no information
on the course of COVID-19 or the treatment was re-
ceived; SARS-CoV-2 infection was confirmed by PCR;
congestive heart failure was specified as the cause of
death. Among the patients with EGPA and COVID-19,
all recovered.

The incidence of COVID-19 against the background
of bDMARDs therapy in GPA patients (15.5%) was lower
than in MPA or EGPA patients (21.1% and 20.8%, re-
spectively). The mortality rate in GPA patients is lower
than in MPA patients (11.11% and 25.0%, respectively).
When analyzing the 5-year survival rate according to the
registry of AAV patients treated with rituximab, progno-
sis worsening was noted; in 2020, 3 deaths were due to
COVID-19, while in the previous 5 years there were only
2 deaths which were caused by acute myocardium infarc-
tion in an 82-year-old patient with GPA and by multiple
organ failure in a 46-year-old patient with a 23-year his-
tory of severe refractory GPA (Figure 2).

Discussion

During the COVID-19 pandemic, the issues of
treatment of AAV group diseases are becoming especially
relevant. All specific forms of AAV are characterized by
a high incidence of damage to the respiratory system,
upper respiratory tract (58%—96%), bronchi and lungs
(65%—100%), with a tendency to relapse [2, 3]. Thus,
necrotizing inflammation of the barrier organs (upper re-
spiratory tract, lungs), the main entry point of coronavi-
rus, along with corneal cells, intestinal mucosa, and other
organs, creates significant prerequisites for susceptibility
to COVID-19 infection [4]. An additional factor is im-
munosuppressive therapy prescribed to all AAV patients

at the induction and maintenance stages of treatment,
which may contribute to the development of secondary
immunodeficiency disorder with an increased risk of se-
rious infections, primarily respiratory infections.
Another aspect that increases interest in AAV
in the context of coronavirus infection (Table 2) is
the similarity of the current understanding of the
pathological processes characterizing AAV [3] and
COVID-19, primarily in the context of the new concept
of microvascular COVID-19 Lung vessels Obstructive
Thromboinflammatory Syndrome (MicroCLOTS) as
a manifestation of acute inflammatory syndrome in se-
vere/catastrophic COVID-19 with damage to lungs and
various other organs [5, 6]. Similarly to AAV [3], the sig-
nificance of pathological activation of the B cell link of
immunity and hyperproduction of antibodies (antibod-
ies to SARS-CoV-2, autoantibodies to interferon) [7—
13], alternative and lectin pathways of complement [14,
15], neutrophils [4, 16—19] is discussed in the context of
pathogenesis of severe COVID-19. Extrapulmonary lo-
calization of lesions of the microvascular way with the in-
volvement of the nervous system, myocardium, kidneys,
skin [6, 7, 20—29] is possible in COVID-19. There are lit-
erature data on the development of vasculitis, Kawasaki
syndrome, and other autoimmune and autoinflammatory
diseases in children with COVID-19 [30, 31]. The possi-
bility of destructive lung damage in COVID-19 should
be noted [32]. In addition, in recent years, therapeutic
approaches have been increasingly converging, with pre-
scription of glucocorticoids, bDMARDs, primarily in-
hibitors of proinflammatory cytokines, in severe/cata-
strophic COVID-19. There are reports on the effective
use of the antagonist of the C5 complement component
eculizumab, cyclosporine [3, 32—34]. Thus, in AAV pa-
tients infected with coronavirus, co-progression of two
disorders with synergistic mechanisms with an associ-
ated increase in the risk of poor prognosis is possible.
Reports on COVID-19 disease in AAV patients
treated with rituximab are few in number. The available
literature describes 8 cases (Table 3) [35-40]; the total
mortality rate was 12.5%. According to our observation,
similar results were obtained: of 21 AAV patients with
COVID-19 disease (9 with GPA, 8 with MPA, 4 with
EGPA) 12 (57%) were hospitalized at the coronavirus
in-patient department; 8 of them required oxygen sup-
port; the mortality rate was 14.3%. It should be noted

Sex m m m; f; f
Age, years 46 82 69; 50; 56
Diagnosis GPA GPA MPA; MPA; GPA
Causes multiple organ Mi covid; covid; HF+covid
of death failure

2015 2016 2017 2018 2019 2020 years

Fig. 2. The 5-year survival rate according to the registry of AAV patients treated with rituximab (n=128).
Note: GPA — granulomatosis with polyangiitis, MPA — microscopic polyangiitis, Ml — acute myocardial infarction, HF - heart failure.
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Problems of rheumatology during the coronavirus disease pandemic 2019

Table 2. Comparison of AAV and Severe COVID-19

Parameter AAV

Severe COVID-19

High frequency of lung damage in all forms of AAV (65-100%).
GPA is characterized by pulmonary infiltrates with destruction and
formation of cavities, MPA — by hemorrhagic alveolitis, and EGPA —

Lung damage

by bronchial asthma and eosinophilic pneumonia

Viral pneumonia is the main clinical manifestation that determines the
prognosis.
Possibly destructive lung damage

Damage
to other organs

Typically affects the upper and lower airways and kidneys.
Other organs and systems can be involved

Possible extrapulmonary localization of the lesion, including the
nervous system, kidneys, myocardium, and other organs

Vascular

Systemic necrotizing vasculitis with predominant lesion of small

Obstructive thrombus inflammation of the microcirculation vessels of
the lungs and extrapulmonary vessels.

involvement vssels. . ) Increased incidence of Kawasaki syndrome during the COVID-19
In the active phase, hypercoagulation A
pandemic
High or very high. Very high in severe cases.
Inflammation Characterized by an increase in the level of CRP, ESR, blood Characterized by an increase in the level of CRP, interleukin-6, blood
platelets ferritin
Dominant extrafollicular B cell responses.
Autoantibodies  ANCA pathogenetic role Positive correlation between SARS-CoV-2 antibody titer and the clinical

severity of COVID-19.
In severe COVID-19, high titers of IFN-a2 and/or IFN-w autoantibodies

Neutrophils are the most important effector cells in the

Changes in the morphology of neutrophils were noted.
Netosis, the release of serine proteases from neutrophils promote the
activation of the complement system, hypercoagulation, endotheliitis,

Neutrophil pathogenesis the production of pro-inflammatory cytokines.
In severe cases, an increase in the number of neutrophils in the blood
and the amount of bronchoalveolar lavage fluid
Complement is crucial in the pathogenesis. Activation of alternative and lectin complement pathways.
Complement A clinical study has proven the efficacy of the C5a receptor Eculizumab, C5 complement component anatagonist, has been reported
antagonist Avacopan to be effective in severe COVID-19
Cytostatics, rituximab, glucocorticoids. Anticoagulants. . . )
Treatment . - In severe cases, glucocorticoids, pro-inflammatory cytokine
In the active phase, anticoagulants : A )
antagonists, JAK inhibitors, cyclosporine
Prognosis Serious High mortality rate in severe/catastrophic COVID-19

Table 3. Incidence and Severity of COVID-19 in AAV Patients Treated With Rituximab, According to the Literature [35-40]

COVID-19 severity

Authors Diagnosis, number of patients Outcomes
Kant S., et al. [35] 1-GPA Mild disease
Recovery
Schramm M., et al. [36] 1 _EGPA Eneumoma, oxygen support (3 days)
ecovery
Suarez-Diaz S., et al. [37] 1- MPA g""d disease
ecovery
Fallet B., et al. [38] 1-GPA Bilateral pneumonia
Recovery
Guilpain P., et al. [39] 1_GPA Bilateral pneumonia, mechanical ventilation
Recovery
Loarce-Martos J., et al. [40] 3 - AAV 1/3 — death
Total 8 - AAV 1/8 (12.5%) - death

that according to our own data, 2 out of 3 patients with
fatal outcomes were hospitalized late; and there is no in-
formation about the course of COVID-19 and the treat-
ment for the third fatal case.

In the study by J. Loarce-Martos et al. [40], other
IRDs were considered along with AAV; a total of 76 pa-
tients receiving rituximab therapy, with COVID-19 di-
agnosed in 13 (17.1%), including 3 cases of AAV, 5 cases
of rheumatoid arthritis, 2 cases of Sjogren’s syndrome
and 2 cases of systemic lupus erythematosus. Eight of the
COVID-19 patients (61.5%) were hospitalized, five of
them required oxygen support or mechanical ventilation,

42

and 3 (23%) cases were fatal (AAV, rheumatoid arthritis,
systemic lupus erythematosus). E. Favalli et al. [41] also
provided information about patients with IRDs (AAV
were not included in the study) who received anti-B cell
therapy with rituximab (#=5) or belimumab (#=18). In
one case of systemic scleroderma, COVID-19 was diag-
nosed during treatment with rituximab; hospitalization
and mechanical ventilation were required; the outcome
was fatal.

Interestingly, two reports on the incidence of
COVID-19 in AAV patients in the spring period of the
pandemic [35, 42] were relatively favorable, which is
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consistent with our data for this period (the incidence of
COVID-19 until May 2020 was 3.5%). From April 8 to
May 29, 2020, S. Banerjee et al. [42] conducted an on-
line survey in 662 patients in North America with various
forms of AV, including 460 AAV patients, of whom 225
received rituximab treatment (73% during pandemic).
At the same time, in the general AV group, coronavi-
rus infection was diagnosed in 1% of patients based on
the results of a laboratory test for SARS-CoV-2 (n=35)
or clinical signs of COVID-19 (n=2); the incidence of
AAV in the patients was not given. It should be noted that
30% (20/66) of patients with signs of a respiratory in-
fection were unable to get tested to confirm COVID-19.
In a pooled study by 2 US and UK centers [35], from
May 1 to July 23, 2020, a telephone survey was con-
ducted in 206 AAV patients (mean age 64 years, 51%
were women), of whom 158 received rituximab treat-
ment, including 48.7% during the pandemic, which cor-
responds to the characteristics of own cohort (mean age
51 years, 61.7% were women, 47.6% were having ritux-
imab treatment during the pandemic). 6% of patients
had symptoms of COVID-19, 2% had contact with a
person with COVID-19 disease. Of 10 patients tested by
PCR (4 patients with asymptomatic COVID-19, 6 pa-
tients — with symptomatic), only 3 were diagnosed with
SARS-CoV-2, of whom one was treated with rituximab;
in that case, SARS-CoV-2 was diagnosed 24 hours af-
ter rituximab administration, with no serious manifes-
tations of COVID-19; no hospitalization was required.
Thus, in this study, the incidence of COVID-19 in AAV
patients did not differ significantly from the general pop-
ulation (1.4% and 1.2%, respectively), and in the ritux-
imab group it was 0.6%. At the same time, during this
period, a relapse of AAV was diagnosed in 6% (12/206)
of patients. According to the authors, the risk of relapse
is likely to significantly outweigh the risk of COVID-19,
therefore reduction of immunosuppressive therapy dur-
ing the pandemic is not indicated.

The data accumulated in the literature suggest a
possible protective effect of B cell depletion induced by
rituximab therapy. It was noted that in severe COVID-19,
immune disorders were accompanied by activation of the
extrafollicular pathway of the B cell response, associated
with the overproduction of pro-inflammatory media-
tors and autoantibodies [9, 10]. An experiment on an-
imals found that antibodies to the SARS-CoV-2 spike

protein could provoke severe acute lung injury, pro-
moting the recruitment of monocytes/macrophages,
stimulating the production of MCP-1 (monocyte che-
moattractant protein-1), IL-8, and also suppressing re-
pair mechanisms [43]. It was shown that the serum of
patients with COVID-19 in vitro could induce netosis,
which was considered as a marker of endothelitis and se-
vere disease [44]. A possibility of cross-interaction of an-
tibodies to the spike protein, the anti-SARS-CoV-2 nu-
cleoprotein, with human antigens, including nuclear and
mitochondrial antigens was demonstrated [45]. Several
studies have shown that COVID-19 patients have a cor-
relation between the titer of SARS-CoV-2 antibodies and
the clinical severity of the disease [7, §, 10, 11], with high
titer of total SARS-CoV-2 antibodies associated with
poor prognosis (p=0.004) [11]. Interestingly, in 10% of
patients with severe COVID-19, high titers of autoanti-
bodies to type 1 interferon (a2 and/or w) are detected
in the blood serum, which are not detected in mild or
asymptomatic COVID-19 [13].

There are reports on a relatively mild course of
COVID-19 in cases of agammaglobulinemia with a lack
of B-cells in the circulation (a total of 4 patients) [46,
47], while in general variable immunodeficiency with
B lymphocyte dysfunction (5 patients in total) [46, 48]
COVID-19 caused severe disease, with mechanical ven-
tilation required in 4 cases and with 1 death. In two large
cohort studies [49, 50], there were no fatal outcomes in
patients with multiple sclerosis who received anti-B cell
therapy (Table 4). R. Montero-Escribano et al. [49] an-
alyzed 60 cases of multiple sclerosis while on anti-B cell
therapy with rituximab (54 patients) or ocrelizumab (6 pa-
tients) and detected COVID-19 in 15% of patients (13%
having rituximab therapy, 33% — ocrelizumab therapy);
all cases were relatively mild, without complications or the
need for oxygen support. Family members were infected
in 17% of patients treated with rituximab without signs
of COVID-19. F. Safavi et al. [50] presented information
obtained in 1/3 of the followed-up patients with multi-
ple sclerosis who filled the questionnaire (no diagnos-
tic nasopharyngeal swab tests were performed), of whom
285 were treated with rituximab and 12 were treated with
ocrelizumab. COVID-19 cases were reported in rituximab
group (7.3%), while none were reported in patients treated
with ocrelizumab. Among COVID-19 patients the hospi-
talization rate was 9.5%; none of them required oxygen

Table 4. Incidence and Severity of COVID-19 in AAV Patients with Multiple Sclerosis Who Received Anti-B Cell Therapy,

According to the Literature [49,50]

Authors Number of patients Anti-B cell therapy

Number of patients with
COVID-19 (%)

COVID-19 severity
Outcomes

54 — rituximab,
6 — ocrelizumab

P.Montero-Escribano,

ot al [49] 60 — multiple sclerosis

9/60 (15%)
rituximab: 7/54 (13%),
ocrelizumab: 2/6 (33%)

Not need an oxygen support or mechanical ventilation
100% - recovery

297 — multiple sclerosis
(35,6% who filled the
questionnaire)

285 — rituximab,

F.Safavi, et al [50] 12 — ocrelizumab

21/297 (7,1%)
rituximab: 21/285 (61,8%),
ocrelizumab: 0/12 (0%)

2/21 (9,5%) — hospitalization,
not need an oxygen support or mechanical ventilation
100% - recovery

30/357 (8,4%)

Total rituximah: 28/339 (8%)
ocrelizumabh: 2/18 (11%)

100% - recovery
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support or mechanical ventilation; all patients recovered.
The authors concluded that in patients with multiple scle-
rosis, bDMARDs-induced B-cell depletion may be pro-
tective against severe COVID-19 disease, while not reduc-
ing the risk of infection.

When discussing severe disease and outcomes of
COVID-19 in AAV patients and other IRDs, it should
be emphasized that AAYV, systemic lupus erythematosus
and systemic scleroderma are characterized by severe
multiple organ damage with high immunoinflammatory
activity. In systemic lupus erythematosus and systemic
scleroderma, as in EGPA, off-label use of rituximab gen-
erally indicates severe and/or refractory disease, intol-
erance and/or contraindications for standard treatment
methods. Most patients receiving rituximab during the
pandemic have signs of active disease or a high risk of
relapse. In addition, we noted the highest mortality as-
sociated with COVID-19 in MPA, the AAV variant with
the most unfavorable prognosis [2].

This may explain the differences in the outcomes of
COVID-19 while on anti-B cell therapy in IRDs, includ-
ing AAYV, and in patients with mono-organ lesions in mul-
tiple sclerosis or in agammaglobulinemia with no B-cells
in circulation. It should be noted that during treatment
with mepolizumab, the incidence of COVID-19 accord-
ing to our own results in EGPA patients (two of 6 cases)
also exceeded the published incidence rates of COVID-19
in patients with bronchial asthma treated with mepoli-
zumab (0—-2.3%) [51, 52].

Taking into account largely synergistic mechanisms
of AAV and severe COVID-19, the persistence of AAV
activity can potentially contribute to the disease and se-
vere course of COVID-19. A decrease in the incidence of
COVID-19 according to our data in the group of patients
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