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COVID-19 in patients with
chronic inflammatory rheumatic diseases:
Do these patients have a higher risk of COVID-19
due to their underlying medication?
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with a negative impact on patients.

protects them against severe forms of the disease.

— ABSTRACT —

Since the first case was reported to the World Health Organization (in late December 2019 in Wuhan, Hubei
Province, China), by mid-June 2021, there have been 175,541,600 confirmed cases of COVID-19 globally, in-
cluding 3,798,361 reported deaths. Many of those infected with SARS-CoV-2 have an asymptomatic form of the
disease or mild flu-like symptoms. In another category of patients, the disease may be more aggressive, with
a severe form that can lead to acute respiratory distress syndrome (ARDS), respiratory failure, and even death

The COVID-19 pandemic has arisen serious concerns in the rheumatology community regarding the manage-
ment of immunosuppressed patients diagnosed with inflammatory rheumatic diseases. It has been stated that
severe forms of COVID-19 occur as a result of exacerbated inflammation status and cytokine production. Nev-
ertheless, it remains unclear whether the use of biological agents subjects the patient to a higher risk, or rather

According to the American College of Rheumatology, rheumatic diseases were not identified as a risk factor that
predicted poor outcome in patients with COVID-19. However, various studies have certified that corticosteroid
treatment in patients with chronic rheumatic diseases at a dose >10 mg/day is associated with an increased risk
of infection as well as the possibility of developing more severe COVID-19 symptoms.
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corticosteroids, autoantibodies, comorbidities

INTRODUCTION

Severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) is part of the Coronaviridae family,
genus Coronavirus and is a novel beta coronavirus that
belongs to the same subgenus as the Severe Acute
Respiratory Syndrome Coronavirus (SARS-CoV) and
the Middle East Respiratory Syndrome Coronavirus
(MERS-CoV) (1). The name derives from the Greek
word (kopcvy koroné) meaning ,.crown” which is
referring to the corona-like appearance while observed
under an electron microscope (2-4). SARS-CoV and
MERS-CoV have been previously implicated in
SARS-CoV epidemics (during the winter of 2002 to

2003, the last known case being recorded in mid-2004)
with 10% mortality and MERS-CoV epidemics (first
identified in Saudi Arabia in 2012) with mortality rates
up to 35% (3-5).

On March 11th 2020, the World Health Organiza-
tion (WHO) declared the coronavirus-19 (COVID-19)
outbreak a global pandemic, causing an unprecedented
global health crisis (3,6,7). The first case of COVID-19
was reported to the WHO in Wuhan, Hubei Province,
China, in late December 2019 (8), and since the first
case, by mid-June 2021, there have been 175,541,600
confirmed cases of COVID-19 globally, including
3,798,361 reported deaths (6,7). COVID-19 may cause
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flu-like symptoms, anosmia, ageusia or even throm-
botic complications (9). In another category of patients,
SARS-CoV-2 infection can lead to acute respiratory
distress syndrome (ARDS), together with various
other manifestations (10). Most patients showed signs
of disease after an incubation period of 1-14 days
(3,10,11).

ARE CHRONIC INFLAMMATORY
RHEUMATIC DISEASES ASSOCIATED
WITH AN INCREASED RISK OF COVID-19
INFECTION?

Chronic inflammatory rheumatic diseases consti-
tute a heterogeneous group of multisystem autoim-
mune disorders (including rheumatoid arthritis — RA,
spondyloarthrites — SpA, systemic vasculitides, as
well as connective tissue diseases — CTD such as
systemic lupus erythematosus — SLE, systemic scle-
rosis — SSc, mixed connective tissue disease — MCTD,
and Sjogren syndrome — SjS) (12). These conditions
have all been associated with an increased risk of
morbidity and mortality and require multidisciplinary
management together with chronic disease-modifying
treatment (13).

In early 2020, at the onset of the COVID-19 pan-
demic, many concerns have been raised regarding
COVID-19 in patients with immune-mediated in-
flammatory diseases, which affect an estimated 4-5%
of the global population (14,15). These patients are
known to be at higher risk of severe infections, not
only due to their underlying immune dysfunction but
also as a consequence of immunosuppressant therapy
(14,16,17).

The immune dysregulation that has been associated
with the pathogenesis of immune-inflammatory rhe-
umatic diseases together with the medications used in
their management impact both innate immune res-
ponses (which play a critical role in viral infections),
as well as the adaptive immune responses through
intricate mechanisms (18). In the early stages of
COVID-19, failure to reduce the viral load may result
in an exaggerated inflammatory reaction leading to
tissue damage and multiple organ involvement (15,18).

During the progression of the COVID-19 pande-
mic, numerous questions were raised regarding pa-
tients with autoimmune diseases under certain medi-
cations  (disease-modifying or  symptomatic
treatment), with a need for further investigation if
they were found to be more likely to contract the
virus and develop COVID-19. Some questions have
also arisen about the disecase form these patients
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would develop, more specifically if they could have a
more aggressive form of the disease compared to the
general population (14,15,19).

Several studies showed that patients with chronic
inflammatory diseases may be at higher risk for a
more severe course of COVID-19, including longer
hospitalization or the development of life-threatening
complications (20,21). Similar to the general popula-
tion, patients with rheumatic conditions and cardio-
vascular comorbidities have been shown to be at in-
creased risk for COVID-19-related complications
(10,21). Nevertheless, in a retrospective multicenter
cohort study which included 6792 patients with PCR-
confirmed (polymerase chain reaction) COVID-19,
Ungaro et al. demonstrated that immune-inflammatory
rheumatic diseases were not an independent risk
factor for severe forms of COVID-19 (22,23).

Another study investigated outcomes in 52 pa-
tients with inflammatory rheumatic conditions and
104 who had not been diagnosed with an autoimmune
rheumatic disorder. The authors reported that patients
with chronic immune-inflammatory rheumatic condi-
tions did not demonstrate a higher mortality risk due
to COVID-19 (22,23).

According to the American College of Rheuma-
tology (ACR) who formed a COVID-19 clinical task
force on March 26th 2020, rheumatic diseases were
not identified as a risk factor for poor outcomes in
patients with COVID-19 (24).

The risk factors that predict poor outcomes in pa-
tients with COVID-19 include age > 65 years, obesity,
hypertension, diabetes mellitus, chronic lung disease,
cardiovascular disease (CVD) and chronic kidney dis-
ease (CKD) (25).

DO PATIENTS WITH CHRONIC
RHEUMATIC DISEASES HAVE A HIGHER
RISK OF COVID-19 DUE TO THE
UNDERLYING MEDICATION?

The main objective of the treatment used in chron-
ic rheumatic conditions is to obtain remission or low
disease activity, while also aiming to hamper the ra-
diological progression, reduce pain, prevent organ
damage, and maintain joint function (26).

Data resulting from observational research are dis-
crepant, some studies suggesting that patients recei-
ving chronic treatment for immune-inflammatory rhe-
umatic diseases may be at increased risk of developing
COVID-19 and its complications, while others indicate
either a similar or a decreased risk compared to persons
not undergoing the above-mentioned therapies (20,28).
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Non-steroidal anti-inflammatory drugs
(NSAIDs)

During the course of viral infections, the role of
NSAIDs remains controversial. For example, ibupro-
fen could theoretically worsen the clinical course and
increase susceptibility to COVID-19 because of its
ability to induce the overexpression of ACE2 (angio-
tensin-converting enzyme 2) (29).

In the context of the COVID-19 pandemic, the
WHO initially stated that the use of NSAIDs may be
risky in patients with COVID-19. This warning was
based on a study of ibuprofen use in pneumonia pa-
tients in France (30). After gathering further data on
the use of NSAIDs in patients with confirmed SARS-
CoV-2 infection, the WHO stated that there is cur-
rently no evidence that NSAID use could lead to se-
vere adverse events or acute healthcare utilization in
patients with COVID-19 (31).

The ACR guidelines state that NSAIDs may be
initiated in patients with active arthritis, yet in per-
sons with documented or suspected COVID-19 who
present with severe respiratory symptoms, NSAIDs
should be stopped (24). In the absence of severe res-
piratory symptoms, there is no clear recommendation
to discontinue NSAIDs.

The Australian Rheumatology Association (ARA)
and the National Institute for Health and Care Excel-
lence (NICE) guidelines state that patients taking
NSAIDs for an inflammatory rheumatic disease such
as RA may continue treatment even in the context of
SARS CoV-2 infection (31).

In a study including 3,136 patients with inflam-
matory rheumatic diseases, NSAID treatment effects
were observed in 362 patients, of which 12 devel-
oped COVID-19 (16). Furthermore, regarding hospi-
talization rates in patients with immune-mediated
rheumatic diseases and COVID-19, NSAID use was
not associated with hospitalization status. Moreover,
there was no negative effect of NSAIDs on clinical
outcomes (20). It has been stated that there is no cor-
relation between NSAIDs and the worsening of
COVID-19 symptoms in patients with immune-in-
flammatory rheumatic conditions (32).

COVID-19-related mortality among persons with
chronic inflammatory rheumatic diseases was studied
by Strangfeld et al. A total of 3,729 patients were in-
cluded, 638 taking NSAIDs. The results reported by
the authors did not indicate that NSAIDs have a ne-
gative role in the outcome of patients with inflamma-
tory rheumatic diseases diagnosed with COVID-19
(33).
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Corticosteroids

According to the currently available data, the is-
sue of determining whether or not corticosteroids
bring notable benefits in the treatment of COVID-19
remains a matter of debate (34). In autoimmune rheu-
matic diseases, corticosteroids are frequently used
due to their anti-inflammatory effects. However, glu-
cocorticoid therapy has been associated with a signif-
icant risk of infection. The COVID-19 pandemic
posed challenges to both clinicians and researchers
regarding the management of these cases, including
the safety of corticoid use. Nevertheless, it has been
stated that corticosteroid treatment may be a risk fac-
tor for SARS CoV-2 infection and could increase the
odds of developing a severe form of COVID-19. Pro-
longed courses of prednisone > 10 mg/day have been
associated with an increased risk of developing a se-
vere form of COVID-19 (20).

The British Society of Rheumatology (BSR)
states that patients receiving low-dose corticosteroids
together with immunosuppressant therapy and pa-
tients receiving high-dose steroids (> 20 mg/day) are
part of a high-risk group for COVID-19 (35). A high-
er risk of hospitalization in patients with inflammato-
ry arthritis taking glucocorticoids was also observed
in a published case series from New York (28). The
median daily dose of prednisone was associated with
the development of COVID-19 (16). Furthermore, an
increased risk of mortality due to COVID-19 was
linked with higher doses of corticosteroids (36).

The COVID-19 Global Rheumatology Alliance
(COVID-19 GRA) patient registry showed that the
most common rheumatic disease in which the
infection with documented SARS-CoV2 infection
was RA (694 RA of 1,783 patients) (31). Moreover,
RA has been associated with an increased risk of
COVID-19 compared to the general population. This
risk is thought to be related to several factors that are
common for RA and COVID-19 (37). Several studies
examined the relationship between corticoid therapy
and COVID-19 outcomes. Recent research conducted
in Iran reported 10 cases of RA who had COVID-19.
Of these patients, those receiving corticosteroids had
a more severe form of the disease (38,39).

It has been stated that CTD or vasculitis could
represent risk factors for COVID-19. Patients with
RA and SLE who were treated with immunosuppres-
sive medication and had low disease activity or were
in remission had a lower risk of contracting the dis-
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ease compared to those with high disease activity. It
has been suggested that the risk of infection may be
increased by disease flares and corticosteroid use
(37). Patients with SLE using glucocorticoids at a
dose >10 mg per day were found to be at higher risk
of severe COVID-19 (38,40,41).

A French patient with granulomatosis with poly-
angiitis (GPA), who was on corticosteroid treatment
and Rituximab (RTX), had severe COVID-19 and
required intubation due to acute respiratory distress
syndrome. However, due to the known respiratory
tract involvement in GPA as well as the concomitant
treatment with RTX, it is unlikely that glucocorticoid
therapy was the only risk factor for severe COVID-19
in this case (42).

Disease-modifying antirheumatic drugs
(DMARDs)

It has been stated that synthetic or biological di-
sease-modifying antirheumatic drugs (DMARDs) are
not linked to COVID-19-related deaths (33,43). Ne-
vertheless, a study performed by COVID-19 GRA
which included a new primary outcome (COVID-19-
related deaths) and the use of an active medication
comparator (Methotrexate - MTX monotherapy) exa-
mined 3729 patients with chronic inflammatory rheu-
matic diseases (6,27,20). It was found that treatment
with Sulfasalazine (SSZ) and immunosuppressants
(including Azathioprine — AZA, Cyclophosphamide —
CYC, Cyclosporine A — CsA, mycophenolate mofetil
— MMF, and Tacrolimus — TAC) were related to higher
odds of death compared to MTX monotherapy, yet
there were no higher odds of death with other
DMARDs (6,20,27). Moreover, the available data
from the COVID-19 GRA registry stated that treatment
with Leflunomide (LEF), antimalarials (Hydroxychlo-
roquine - HCQ), Tumor Necrosis Factor o inhibitors
(TNFi), Abatacept (ABA), Belimumab (BLM), IL-6
inhibitors, 1L-17/1L-23/IL-12+23 inhibitors and targe-
ted synthetic (tsDMARDs) were not associated with a
higher mortality risk compared to MTX monotherapy
(33).

In a multicentre cross-sectional study (3028 pa-
tients with inflammatory rheumatic diseases recruited
from six countries), the underlying treatment with
DMARDs was associated with a reduced occurrence
of COVID-19 (16).

Furthermore, available data from the COVID-19
GRA registry highlights that treatment with bDMARDs
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or tsSDMARD monotherapy prior to COVID-19
diagnosis was significantly associated with lower risk
of hospitalization compared to patients without
DMARD therapy (20). Moreover, underlying treat-
ment with csDMARDs alone or in combination with
biologics or Janus Kinase inhibitors (JAKi) in patients
with CTD was associated with a decreased rate of
hospitalization (20,44). A recent retrospective study
included 47 patients of which 53.2% were diagnosed
with RA, followed by SLE (21.3%) and PsA (10.6%).
Among the study group, 93.6% were receiving
DMARD:s, yet almost 60% of the patients stopped
medication due to COVID-19 (44).

Initially, it was thought that many therapies used in
the treatment of immune-inflammatory rheumatic
diseases were associated with a higher risk of COVID-
19-related complications. Nevertheless, several stu-
dies have shown that mice deficient in TNFa or its re-
ceptor were protected from a severe form of COVID-19
(7,45). Furthermore, TNFa levels are elevated in pa-
tients with COVID-19 42 (it is known that increased
levels of TNFa promote the expression of ACE2 which
enhances viral entry into cells) (46). Therefore, thera-
pies targeting this pathway (TNFi) have been proposed
to possibly treat patients with severe COVID-19 (47).
Patients with inflammatory rheumatic diseases which
receive TNFi do not seem to have an increased risk of
COVID-19 (48).

Recently published work considered the possibili-
ty that therapeutic agents targeting B cells (such as
RTX, able to deplete B-lymphocyte populations) may
lead to a higher risk of COVID-19 or its complica-
tions (7,49).

However, scientific data on this matter remain dis-
crepant. Certain studies do not confirm the above-men-
tioned hypothesis, patients with immune-mediated
diseases treated with anti-CD20 agents (cluster of dif-
ferentiation 20) not demonstrating an increased risk of
severe COVID-19 (7). Nevertheless, according to a
retrospective study, patients with inflammatory rheu-
matic diseases who were treated with RTX developed
more severe forms of COVID-19 and required a
longer hospital stay (50,51).

A case report of an ANCA-associated (anti-neu-
trophil cytoplasmic autoantibody) vasculitis patient
treated with RTX described the developement of
mild COVID-19 symptoms (52).

A Spanish retrospective observational study cohort
included patients with inflammatory rheumatic diseas-
es receiving the following bDMARDs: TNFi (Adali-
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mumab, Certolizumab pegol, Etanercept, Golimumab,
and Infliximab), IL-6 inhibitors (Interleukin-6 inhibi-
tors Sarilumab and Tocilizumab), Abatacept, IL-17 in-
hibitors (Ixekizumab and Secukinumab), anti-IL-23
therapy (Ustekinumab), IL-1 inhibitors (Anakinra and
Canakinumab), anti-BAFF/BLyS therapy (anti-B Lym-
phocyte Stimulator, Belimumab) and RTX. The study
cohort also included patients treated with JAKi (Baric-
itinib). Patients who were treated with IL-1 inhibitors,
IL-6 inhibitors, JAKi, and Belimumab demonstrated a
low frequency of COVID-19 among adult patients with
inflammatory rheumatic diseases (53). In addition, it
was indicated that anti-IL-6 treatment may have a pro-
tective effect against COVID-19. Overall, patients with
inflammatory rheumatic conditions treated with bD-
MARDs did not demonstrate an increased risk of
SARS-CoV-2 infection or a more severe COVID-19
course (53).
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