CPINCKM APXMB
3A LIENOKYMHO NEKAPCTBO
SERBIAN ARCHIVES

OF MEDICINE

Address: 1 Kraljice Natalije Street, Belgrade 11000, Serbia
+381 11 4092 776, Fax: +381 11 3348 653

E-mail: office@srpskiarhiv.rs, Web address: www.srpskiarhiv.rs

Paper Accepted” ISSN Online 2406-0895

Case Report / [Ipuka3s 6ojiecHUKA

Tanja Jankovi¢, Aleksandra Savic*, Jelena Zveki¢-Svorcan, Aleksandra Glavéic,
Ksenija Boskovi¢

Therapeutic dilemmas in the management of a patient
with long-term rheumatoid arthritis and
severe clinical presentation of SARS-CoV-2.infection

Tepanujcke quieme y Jederwy NalyjeHTa ca yroroauililbiM peyMaTOUTHUM
apTPUTUCOM M TEIIKOM KIMHUYKOM cTUuKOM HHpekiuje SARS-CoV-2

University of Novi Sad, Faculty of Medicine, Novi Sad, Serbia;
Special Hospital for Rheumatic Diseases, Novi Sad, Serbia

Received: December 4, 2022

Revised: January 28, 2023

Accepted: January 29, 2023

Online First: February 6, 2023

DOI: https://doi.org/10.2298/SARH221204016J

“Accepted papers are articles in press that have gone through due peer review process and have been
accepted for publication by the Editorial Board of the Serbian Archives of Medicine. They have not yet
been copy-edited and/or formatted in the publication house style, and the text may be changed before
the final publication.

Although accepted papers do not yet have all the accompanying bibliographic details available, they
can already be cited using the year of online publication and the DOI, as follows: the author’s last name
and initial of the first name, article title, journal title, online first publication month and year, and the
DOI; e.g.: Petrovi¢ P, Jovanovi¢ J. The title of the article. Srp Arh Celok Lek. Online First, February
2017.

When the final article is assigned to volumes/issues of the journal, the Article in Press version will be
removed and the final version will appear in the associated published volumes/issues of the journal.
The date the article was made available online first will be carried over.

*Correspondence to:

Aleksandra SAVIC

Special Hospital for Rheumatic Diseases, Futoska 68, 21112 Novi Sad, Serbia
E mail: aleksandra_savic@uns.ac.rs


http://www.srpskiarhiv.rs/

Srp Arh Celok Lek 2023 | Online First: February 6, 2023 | DOI: https://doi.org/10.2298/SARH221204016J

Therapeutic dilemmas in the management of a patient
with long-term rheumatoid arthritis and
severe clinical presentation of SARS-CoV-2 infection

Tepamnujcke quieMe y Je4erny MalHjeHTa ca JyTorOAUIIBUM PEYMaTOUTHUM
apTPUTHCOM M TEIIKOM KIIMHUYKOM ciIukoM uHpekiuje SARS-CoV-2

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 biological 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 on 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 CT scan
were consistent with COVID-19 pneumonia features
with accompanying bilateral pleural'effusion. The patient
was treated with antibiotics, 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 a risk of a severe COVID-19, a
caution may .be  required when applying
immunosuppressive therapy. in patients with rheumatic
diseases.

Keywords: inflammatory diseases; rheumatoid arthritis;
immunosuppressive drug; COVID-19

INTRODUCTION

CAXKETAK

¥YBoxa Lluss oBor pasia je aa ce npeAcTaBH KIMHUYKH TOK
unpeknuje  SARS-CoV-2  kom  GosecHmie .ca
JYTOTOIMINEMM — PEYMAaTOMIAHHM  apIPUTHCOM U
PHUTYKCHMAa0OM y Teparuju.

IIpuka3 Gonecamka bosecHuuy, crapoj 58 roauHa,
JIMjarHO3a CEPOIIO3UTUBHOT PEYMAaTOMAHOI apTpHUTHCA
[IOCTaBJbEHA je y 35: TOMHY *UBOTa. VIHUIMjaIHO cy 3a
Jeyele TPOIUCAHN XJIOPOKBUH M TITyKOKOPTHKOWJI,
IOTOM METOTpeKcaT U OHOIIOHIKK JIEK eTaHepLentT. 300r
pa3Boja CCKyHAAapHE Hee(PUKACHOCTH, CTAHEPLENT je
3aMCHEH PUTYKCUMaboM. YKymHO je mnpummia 13
LUKIyca pUTyKcuMaba, a mocienmu je nar jyHa 2020.
300or OwiarepaiHe MHEYMOHHj€ H PECIUPATOPHE
uHCYy QulMjeHLHje je TPUMIbeHa Ha OOJIHUYKO JICUECHe Y
nenemopy 2020. Pesynratu 1abopaTOpHjCKUX aHATIH3a
Cy TIOKa3ald HPHCYCTBO aHEMHje, JICYKOLHUTO3E,
TPOMOOIIMTO3e M W3PA3UTO MOBHIIEHUX BpenHoctd C-
PEaKTHBHOI' MPOTEHHA, NPOKaNIUTOHUHA, D-numepa u
TpaHcamuHaza.  Kowmmjyrepu3oBaHa  Tomorpaduja
TPYAHOI KOIIa je YyKa3a0 Ha I[OCTOjale IPOMEHa
KapaKTepUCTHYHUX 32 KoBHA 19 THEyMOHHjy ca

nparehuM  OWIaTepaqHUM  IUIEYPAIHUM — U3JIUBOM.
Jleueme je CTIPOBEIEHO aHTHONOTHINMA,
KOPTUKOCTEPOUIUMA, TOLMIN3YMaboM,
XEMaTOINPOTEKTHBHOM, racTPONPOTEKTUBHOM,
KHCEOHMYHOM TepanujoM u NapeHTepPaHUM
aHTHKOarymaHcoM. Tpm Mecella IO ONOPaBKY O
Ipesie)kaHe IHEYMOHHWje, ce€ jaBWiIa aKyTu3auuja

apTpUTHCa, CTOTa je y TepanHjy YBeIeH WHXHOUTOP
JanycoBe kuHaze, OapuuuTHHHO. Hucka axTHBHOCT
OomecTn je WOCTHTHYTa IIPEMEHOM MOHOTEpaIHje
GapULUTHHUOOM.

3akbydyak IloTpeban je ompe3 HPHIMKOM HpPHMEHE
UMYyHOCYNpPECHBHE Tepamuje Kox OoJecHMKa ca
peyMaTckuM 000JbelHMa 300T PH3UKa 32 Pa3BOj TEIIKE
KIMHUYKE Mpe3eHTanuje kopuaa 19.

Kibyune peuun: nadiaamaToprae 6ojiectd; peyMaTouIHA
apTPUTHUC; UMYHOCYTIPECUBHH JIEK; KOBUA 19

Acute appendicitis is the most common intra-abdominal condition in children that
requires surgical intervention. It is considered to occur in approximately 4-8% of pediatric

population, with the pick incidence in the second decade of life, while it is extremely rare
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(incidence less than 0.5%) during the first year of life [1-4]. Appendicitis can be classified as
complicated (appendicitis with generalized peritonitis or appendicitis abscess) or as an

uncomplicated disease [5].

The role of appendix in human body is still a subject of debates. It is believed that
appendix is an important part of the immune system as a “safe-house” for beneficial microbiota,
and therefore is important for recolonizing the bowel after gastrointestinal infections balancing
between pathogenic and commensal bacteria [1, 6]. There is also evidence that mesenchymal
cells of appendix can be a source for restauration of damages in intestinal tract duringa lifetime.
It can be used for performing vesicostomy (Mitrofanoff procedure) or appendicostomy for
anterograde enemas (Malone procedure), and in recent studies, decellularized appendix was

used in a preclinical model for bladder augmentation [7].

Although operative management is a “gold standard”~in treating ‘acute appendicitis,
conservative (non-operative) management for carefully selected children has been described as

efficient alternative [8]. Operative approach can be open (classical) or laparoscopic.

Evidence of conservative treatment of acute appendicitis have been found in a mummy
from Byzantine era. However, significant improvement has occurred with implementation of
antibiotics in 20" century [9]. This management can be applied if there are no sure indications
for surgery, such.as the presence of peritonitis or signs of perforation. At first, these studies
were conducted only in adults, but recently a larger number of studies include pediatric patients
aswell [8, 10, 11].

There were debates about need for interval appendectomy after successful conservative
management. Recently published studies claim that considering low risk of occult appendiceal
neoplasm in young individuals, interval appendectomy is recommended in patients older than
30 and with complicated forms of appendicitis [12]. Considering potential risks related to
surgery and/or anesthesia as well as potential benefits of appendix preservation, it is important
to analyze safety and efficiency of conservative management of acute uncomplicated

appendicitis in children.

METHODS

This study included 76 children treated between January 2015 and December 2016 at the
Institute for Child and Youth Health Care of Vojvodina under the diagnosis of acute

uncomplicated appendicitis. Respondents were divided into two groups: conservatively treated
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and operatively treated. The study was performed as a retrospective descriptive study. In the
conservatively treated group were children who had clinical, radiological, and/or laboratory
signs of acute appendicitis, but were not operated on during their initial hospitalization
according to the clinical monitoring of the patient. Patients with similar signs and symptoms

who were selected by the attending surgeon for operative treatment were in the other group.

The diagnosis was made based on the patient’s history, physical examination, laboratory
tests, and ultrasound findings. The ultrasound examination results were categorized depending
on the findings on the appendix and surrounding structures. A negative finding was labeled as
U0, unspecified as U1, a positive finding limited to the appendix as U2, while-a positive finding
on the appendix associated with signs of inflammation of the surrounding.adipose tissue and/or

the presence of free fluid in the abdomen was labeled as U3.

Children who were operated underwent either laparoscopic or open appendectomy. After
hospital admission, per oral intake was paused and parenteral rehydration was initiated. 30-60
minutes preoperatively antibiotic therapy was administered-and surgery was performed under
general anesthesia. Each removed appendix was sent for histopathological verification. Severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is the causative agent of novel
coronavirus disease 2019 (COVID-19), whose complete genome sequence was identified in
January 2020, after a cluster, of pneumonia of unknown etiology appeared in China in
December 2019 [1]. This viral disease spread across the globe, leading to the one of the largest
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 severity of COVID-19 is played by the immune system
of the infected host [4]. Rheumatoid arthritis (RA) is a chronic systemic autoimmune disease
with joint inflammation as a hallmark [5]. Considering the aberrant immunological pathways,
COVID-19 and RA have some mutual pathological features most importantly cytokine
imbalance. Due to similarities between RA and COVID-19 pathogenesis, medical
professionals have questioned whether biological disease-modifying antirheumatic drugs
(bDMARD) 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 rheumatoid arthritis and concomitant rituximab therapy.
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CASE REPORT

A 58-year-old female patient was diagnosed with seropositive rheumatoid arthritis 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
tolerated 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
(csDMARD), 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 prednisonein 2009. Because
of secondary loss of response etanercept was switched to a rituximab. In-May 2010, the patient
received the first course of rituximab consisted of two infusions with 1000 mg of the drug
administered 2 weeks apart with premedication. She 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 occurred. Her medical history was positive for
osteoporosis. In December 2020, six months after the last course, the patient developed a fever,
dry cough, nausea and low back pain, thus a nasopharyngeal swab sample was collected for the
SARS-CoV-2 PCR test which came back positive. The results of the laboratory analysis on
admission 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 protein (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 a respiratory symptoms, a chest computerized tomography (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 thrombocytosis
(PLT =663 x 10%L) and markedly elevated inflammatory markers, CRP (203.4 mg/L) and
procalcitonin (1.52 ng/mL), D-dimer (5818 ng/mL), transaminases (ALT =347 UIL;
AST =246 U/L) and gamma-glutamy| transferase (GGT =574 U/L). The patient was treated
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with broad-spectrum antibiotics, corticosteroids, hepatoprotective, gastroprotective therapy
and a low molecular weight heparin. Due to increase in CRP concentration, high levels of
interleukin-6 (154 pg/ml) and extensive pneumonic changes on chest X-ray, she received
tocilizumab 400 mg in 2 doses 12 hours apart. Hypoxemia was corrected with conventional
oxygen therapy using an oxygen mask. After 4 weeks of hospitalization, she was discharged
home in a good general condition. She was regularly monitored by a pulmonologist and in May
2021, a complete regression of pneumonic changes was confirmed by radiological evaluation.
The patient was vaccinated with two doses of mMRNA (Pfizer-BioNTech) vaccine against
COVID-19 in recommended three week interval between shots and was given a booster dose
on 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 lead to a clinical and laboratory improvement in 2
months. On the last rheumatologist visit, the patient had 2 tender joints without swelling, and
the measured disease index was suggestive of low diséase activity (Disease Activity Score 28
(CRP) =2.9).

The paper was approved by the Ethics Board of the Special hospital for rheumatic
diseases Novi Sad and written consent to publish all shown material was obtained from the

patient.

DISCUSSION

We report a patient with long-term inflammatory rheumatic disease (RD) treated with B-
cell-depleting therapy who presented with severe COVID-19 pneumonia. Regarding the case
of our patient, a generalized conclusion 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 globally, rheumatologist faced concern
regarding an increased risk of more severe forms of the 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 gender and multiple comorbidities (obesity, hypertension, diabetes

mellitus, chronic lung disease, chronic kidney disease, cardiovascular diseases, active cancer)
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[9]. None of the previously mentioned predisposing factors 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 hospitalization 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 severity
of the infection was similar to comparators population. The interpretation of a ‘higher
prevalence should be questioned because patients with those 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 severe disease course
than individuals without RMD [11, 12]. The findings of observational, multicenter, French
cohort study on a sample of 694 included participants were consistent 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]. On
the contrary, a team of the researchers.from Boston compared 52 patients with RD and
coronavirus disease to 104 participants without RD who were as well 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 proportion 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. conducted a study aiming to investigate the clinical characteristics and outcomes of
COVID-19 infection in 21 patients with different RDs who were collected from a sample of
2326 hospitalized patients. They demonstrated 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 [15]. Although these studies have several limitations,
most importantly a small sample size and collider bias, they raised some concerns regarding
risk factors for poor outcomes that are specific to RDs such as a disease modifying therapy. In
terms of treatment, growing evidence suggests that patients using DMARD do not have an
increased risk of severe COVID-19 outcomes. An Italian survey addressed whether the patients
with RDs treated with biologic/targeted synthetic DMARD (b/tsDMARDs) are predisposed for
a more severe clinical course when infected with SARS-CoV-2. Favalli et al. found that the
incidence and severity of COVID-19 were consistent with the general population [16]. In a
study conducted by Gianfrancesco et al., a multivariable-adjusted models showed that patients
using glucocorticosteroids in dose more than 10 mg daily had higher odds of hospitalisation.
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In contrast, use of csDMARD as monotherapy or in combination with b/tsDMARS did not lead
to the higher hospitalisation rate. Interestingly, patients treated with tumour necrosis factor
inhibitors (TNFi), had a reduced risk of hospitalisation [17]. On the other hand, Raiker et al.
showed that rituximab and interleukin-6 users were more susceptible to hospitalisation
compared to TNFi users. Additionally, patients using JAK inhibitors or abatacept did not have
and increased risk of hospitalization compared to TNFi users [18]. Rituximab is a monoclonal
antibody that binds to the CD-20 antigen on B-lymphocytes causing B-cell depletion, impaired
opsonization and reduction in antibody production [19]. Accumulating data suggest that anti-
CD20 therapy is associated with poor COVID-19 prognosis, which could be explained by a
drug-induced defect in the antiviral humoral response [20]. It is essential to clarify the
association between rituximab usage and risk of severe COVID-19 gutcome. One should define
whether rituximab has a negative effect on the coronavirus disease or whether a severity is a

consequence of the confounding factors impact [21].

Through this clinical case, the authors wanted to highlight that in the context of the
COVID-19 pandemic and numerous following doubts, caution may be required when applying
immunosuppressive therapy in_patients with rheumatic diseases. Additional studies may
potentially provide a better insight into individual risk stratification and determine specific

factors leading to a severe COVID-19 in the RA population.

Conflict of interest: None declared.
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Figure 1. Chest X ray showing signs of a bilateral pneumonia
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Figure 2. CT scan of lungs showing features of COVID-19 pneumonia
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