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SUMMARY

Introduction The objective of this case report is to present a clinical course of SARS-CoV-2 infection in
a patient with long-term rheumatoid arthritis and concomitant rituximab therapy.

Case outline A 58-year-old female patient was diagnosed with seropositive rheumatoid arthritis at the age
of 35. She was primarily prescribed chloroquine and glucocorticoid, afterwards methotrexate and biologi-
cal agent - etanercept. Because of a secondary loss of response, etanercept was switched to rituximab. She
had 13 cycles of rituximab and the last was given in June 2020. In December 2020, she was hospitalized
due to bilateral pneumonia and respiratory insufficiency. The results of the laboratory analysis revealed
anemia, leukocytosis, thrombocytosis, and markedly elevated C-reactive protein, procalcitonin, D-dimer,
transaminases. The findings of the chest computed tomography scan were consistent with COVID-19
pneumonia features with accompanying bilateral pleural effusion. The patient was treated with antibi-
otics, corticosteroids, tocilizumab, hepatoprotective, gastroprotective, oxygen therapy, and parenteral
anticoagulant. Three months after recovering from pneumonia, she developed arthritis flare, hence a
JAK inhibitor, baricitinib, was started. Low disease activity was achieved with baricitinib monotherapy.

Conclusion Due to risk of severe COVID-19, caution may be required when applying immunosuppressive

therapy in patients with rheumatic diseases.
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INTRODUCTION

Severe acute respiratory syndrome coronavi-
rus 2 (SARS-CoV-2) is the causative agent of
novel coronavirus disease 2019 (COVID-19),
whose complete genome sequence was identi-
fied in January 2020, after a cluster of pneumo-
nia of unknown etiology appeared in China in
December 2019 [1]. This viral disease spread
across the globe, leading to the one of the larg-
est outbreaks in recent years which resulted in
COVID-19 being a major public health burden
[2]. The clinical presentation of SARS-CoV-2
infection varies from asymptomatic to severe
and critical illness with multiorgan involvement
[3]. Growing evidence suggests that a key role
in the pathogenesis and determining the se-
verity of COVID-19 is played by the immune
system of the infected host [4]. Rheumatoid ar-
thritis (RA) is a chronic systemic autoimmune
disease with joint inflammation as a hallmark
[5]. Considering the aberrant immunologi-
cal pathways, COVID-19 and RA have some
shared pathological features, most impor-
tantly cytokine imbalance. Due to similarities
between RA and COVID-19 pathogenesis,
medical professionals have questioned wheth-
er biological disease-modifying antirheumatic
drugs (b DMARD) would be effective for the
treatment of COVID-19. On the other hand,
awareness of this group of medication being

a specific risk factor for poor outcomes has
drawn a lot of attention [6].

The objective of this case report is to present
a clinical course of SARS-CoV-2 infection in a
patient with long-term RA and concomitant
rituximab therapy.

CASE REPORT

A 58-year-old female patient was diagnosed
with seropositive RA at the age of 35. She
was primarily treated with chloroquine and
low-dose glucocorticoid. After three years of
treatment, chloroquine was discontinued due
to ocular side effect and methotrexate was
prescribed. The weekly dose of methotrexate
was gradually escalated to the maximum toler-
ated dose of 12.5 mg. Periodically, in phases of
arthritis flare, short-term glucocorticoid was
added. The treatment target was not achieved
with a conventional synthetic DMARD (csD-
MARD), thus a bDMARD, etanercept 50 mg/
mL subcutaneously once a week was initiated in
combination with 12.5 mg of methotrexate and
5 mg of prednisone in 2009. Because of second-
ary loss of response, etanercept was switched
to rituximab. In May 2010, the patient received
the first course of rituximab consisting of two
infusions with 1000 mg of the drug adminis-
tered two weeks apart with premedication. She
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Figure 1. Chest X-ray showing signs of a bilateral pneumonia

had a total of 13 cycles, with the last intravenous infusion
given on June 2020. The low disease activity was achieved
and no adverse events regarding this biological agent oc-
curred. Her medical history was positive for osteoporo-
sis. In December 2020, six months after the last course,
the patient developed fever, dry cough, nausea, and lower
back pain, thus a nasopharyngeal swab sample was col-
lected for the SARS-CoV-2 PCR test, which came back
positive. The results of the laboratory analysis on admis-
sion to the hospital revealed mild anemia [red blood cells
(RBC) = 3.7 x 10"*/L; hemoglobin (Hg) = 110 g/L), white
blood cells (WBC), platelet count and the chemistry panel
were within the reference range, while the C-reactive pro-
tein (CRP = 47.6 mg/L) as well as D-dimer were elevated
(D-dimer = 1098 ng/mL)]. Initial radiographic work-up
showed signs of a bilateral pneumonia in the lower lobes
(Figure 1). Due to prolonged fever and the progression
of respiratory symptoms, a chest computerized tomog-
raphy (CT) was performed. The findings of the CT scan
were consistent with COVID-19 pneumonia features and
it detected multifocal bilateral ground-glass opacities of
predominantly peripheral and peribronchial distribution,
accompanied by thickening of the interlobular septa and
linear opacities. Additionally, a bilateral pleural effusion
with an anteroposterior diameter of up to 15 mm on the
right and up to 10 mm on the left was seen (Figure 2).
Echocardiographic evaluation registered a small amount of
pericardial effusion as well as separation of the pericardial
layers up to 3-4 mm. Repeated laboratory testing showed
persistence of mild anemia (RBC = 3.4 x 10'*/L; Hb = 100
g/L), leukocytosis (WBC = 18.29 x 10°/L) and thrombo-
cytosis (PLT = 663 x 10°/L), and markedly elevated in-
flammatory markers, CRP (203.4 mg/L) and procalcito-
nin (1.52 ng/mL), D-dimer (5818 ng/mL), transaminases
(ALT =347 U/L; AST =246 U/L) and gamma-glutamyl
transferase (GGT = 574 U/L). The patient was treated with
broad-spectrum antibiotics, corticosteroids, hepatoprotec-
tive, gastroprotective therapy, and low-molecular-weight
heparin. Due to increase in CRP concentration, high lev-
els of interleukin-6 (154 pg/ml) and extensive pneumonic
changes on chest X-ray, she received tocilizumab 400 mg in
two doses 12 hours apart. Hypoxemia was corrected with
conventional oxygen therapy using an oxygen mask. After
four weeks of hospitalization, she was discharged home
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Figure 2. Computed tomography scan of the lungs showing features
of COVID-19 pneumonia

in a good general condition. She was regularly monitored
by a pulmonologist, and in May 2021, a complete regres-
sion of pneumonic changes was confirmed by radiological
evaluation. The patient was vaccinated with two doses of
mRNA (Pfizer-BioNTech) vaccine against COVID-19 in
the recommended three-week interval between the shots
and was given a booster dose in December 2021. Three
months after recovering from pneumonia, an exacerbation
of arthritis developed, hence Janus kinase (JAK) inhibitor,
baricitinib, was started in September 2021. Glucocorticoid
therapy was used for the management of RA from January
to September 2021. Monotherapy with JAK inhibitor
has led to a clinical and laboratory improvement in two
months. On the last rheumatologist visit, the patient had
two tender joints without swelling, and the measured dis-
ease index was suggestive of low disease activity (Disease
Activity Score 28 (CRP) = 2.9).

The paper was approved by the Ethics Board of the Novi
Sad Special Hospital for Rheumatic Diseases and written
consent to publish all shown material was obtained from
the patient.

DISCUSSION

We report a patient with long-term inflammatory rheu-
matic disease (RD) treated with B-cell-depleting thera-
Py, who presented with severe COVID-19 pneumonia.
Regarding the case of our patient, a generalized conclu-
sion cannot be drawn, but there is a reasonable possibility
that the administration of rituximab affected SARS-CoV-2
infection outcome.

Patients with RA are more susceptible to infections due
to the complex interactions of underlying immunological
dysregulation, the use of immunosuppressive drugs and
comorbidities [7]. With SARS-CoV-2 being spread glob-
ally, rheumatologists faced concern regarding an increased
risk of more severe forms of COVID-19 and fatal outcome
in this vulnerable group [8]. Risk factors associated with
a poor prognosis in the general population are the older
age, male sex and multiple comorbidities (obesity, hyper-
tension, diabetes mellitus, chronic lung disease, chronic
kidney disease, cardiovascular diseases, active cancer) [9].
None of the previously mentioned predisposing factors
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was present in our patient. Numerous studies have been
conducted with the aim of determining predictors of the
severity of COVID-19 infection along with the hospitaliza-
tion and mortality rate in patients with RDs, but the results
differ among each other. In one of the first comprehensive
meta-analysis authors reported a higher prevalence in the
group of patients with autoimmune diseases, but the se-
verity of the infection was similar to comparators popu-
lation. The interpretation of a higher prevalence should
be questioned because patients with these disorders seek
medical help earlier and are tested more frequently [10].
The European and American guidelines pointed out that
the patients with rheumatic and musculoskeletal diseases
(RMD) are not at higher risk of acquiring the SARS-
CoV-2, nor when they become infected have a more se-
vere disease course than individuals without RMD [11,
12]. The findings of an observational multicenter French
cohort study on a sample of 694 participants were con-
sistent with the conclusions stated in the previously cited
guidelines. Patients with RMD compared with the general
population share the same risk factors for a severe clinical
presentation of COVID-19 [13]. In contrast, a team of the
researchers from Boston compared 52 patients with RD
and coronavirus disease to 104 participants without RD
who were also infected with SARS-CoV-2 and concluded
that after being matched by age, body mass index, smoking
and comorbidities, these two groups differed concerning
the therapeutic management. In other words, the propor-
tion of individuals with RD treated in intensive care units
was significantly higher — namely, this group had three
times higher odds of requiring mechanical ventilation [14].
Ye et al. [15] conducted a study aiming to investigate the
clinical characteristics and outcomes of COVID-19 infec-
tion in 21 patients with different RDs who were collected
from a sample of 2326 hospitalized patients. They dem-
onstrated that the duration of hospitalization and death
rate were similar between rheumatic and non-rheumatic
group, but patients with RDs were more likely to develop
respiratory failure. Although these studies have several
limitations, most importantly a small sample size and col-
lider bias, they raised some concerns regarding risk fac-
tors for poor outcomes that are specific to RDs such as a
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Through this clinical case, the authors wanted to high-
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Tepanujcke guneme y neyery 60n1ecHMKa ca AYroroguilbum peymaTougHum
apPTPUTUCOM U TELUKOM KNMHUYKOM CAMKOM UHPeKuuje SARS-CoV/-2

Tatba JaHkosuh, AnekcaHgpa CaBuh, JeneHa 3sekuh-CopLiaH, Anekcanapa [nasunh, Kcenuja bowkosuh

YHueep3uteT y Hosom Cagy, MeauumHckm dakyntet, Hosu Cag, Cpbuja;

CneuujanHa 60nHMLa 3a peymatcke 6onect, Hosu Cag, Cpbuja

CAXETAK

YBog Linb oBor paga je aa ce npefcTaBy KNMHNYKN TOK MHbEK-
uuje SARS-CoV-2 kop 6onecHuLe ca AyroroauilbUM peyMaTo-
VOHVUM apTPUTCOM 1 PUTYKCMMAboMm Yy Tepanuju.

Mpwuka3 6onecHuka bonecHuum, cTapoj 58 roarHa, AnjarHo3a
Cepono3nTMBHOr PeyMaToMAHOT apTPUTICA NOCTaB/beHa je y
35. rognHm xmBoTa. VIHnumjanHo cy 3a neyerse NponmncaHu Xio-
POKBVIH 1 FyKOKOPTUKOMA, MOTOM METOTPEKCAT 1 GVOMOLIKN
neK eTaHepuenT. 360r pa3Boja ceKyHAapHe HeeprKacHOCTY,
eTaHepLenT je 3aMereH pUTYKcMabom. YKynHo je npumuina 13
LMKITyCa pUTYKCMMaba, a nocneu je aat jyHa 2020. 36or 6una-
TepasiHe NMHeyMOHWje U pecnupaTopHe nHcyduLmnjeHumje npu-
M/beHa je Ha 60THNYKO Neyerbe Y Aeliembpy 2020. PesyntaTu
nabopaTopujCKUX aHanm3a Cy mokasanu aHeMujy, IeyKoLUTO3yY,
TPOMOOLMTO3Y 1 U3PA3NTO NOBMLLIEHE BPeAHOCTM C-peakTuB-
HOTr NpOTenHa, NPOKaNLMTOHMHA, D-ArMepa 1 TpaHCamMMHasa.
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KomnjyTepunsoBaHa Tomorpaduja rpynHor Kolla je ykasana Ha
MoCTojake NPOMeHa KapaKTepUCTAYHUX 3a MHeYMOHWUjy 13a-
3BaHy KoBuaom 19 ca npatehum bunatepanHMm nneypanHum
n3nuBom. Jleuetrbe je cnpoBefeHo aHTUOMOTHLMMA, KOPTUKO-
cTepouavma, Touunrsymabom, XenatonpoTeKTUBHOM, FracTpo-
NPOTEKTUBHOM, KNCEOHNYHOM Tepanujom 1 MapeHTepanHnmM
aHTMKoarynaHcom. Tpy MeceLia Mo onopaBKy ofj NpenexaHe
MHeyMOHWje jaBuna ce akyTu3aLluja apTpUTCa; CTora je y Tepa-
nujy yBeeH UHXnbutop JaHycoBe KnHase, 6apuuuTnHmG6. Hucka
aKTMBHOCT 60NeCTy je NOCTUrHyTa NPMMEHOM MOHOTEpanuje
6apULUTIHNOOM.

3aksbyuak [loTpebaH je onpes NpMANKOM NPUMEHe VMYHOCY-
npecuBHe Tepanuje Koa 6onecHrKa ca peymaTckm 060sberm-
Ma 3605 pu3riKa 3a pa3Boj TELIKe KNMHUYKE CivKe KoBuaa 19.
KrmbyuHe peun: nHdnamatopHe 60necTi; peymaTongHu apTpu-
TUC; IMYHOCYNPECKBHU J1ek; koBug 19
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