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ABSTRACT

Introduction: Coronavirus disease 2019 (COVID-19) pandemic raises a great challenge in the manage-
ment of patients with rheumatoid arthritis (RA), which are generally more susceptible to infection
events because of the autoimmune condition itself and the treatment with immunomodulatory drugs.
The use of disease-modifying anti-rheumatic drugs (DMARD:s), including biologics and targeted-syn-
thetic DMARDs, has aroused particular interest because of both their immunosuppressive effects and
their hypothetical potential in COVID-19 treatment.

Areas covered: For this narrative review, a literature search was conducted between December 2019
and February 2021 on PubMed including epidemiological studies, gathering the main evidence avail-
able to date about the impact of COVID-19 on RA patients and the influence of anti-rheumatic drugs on
patients’ susceptibility to this infection. We also summarize the recommendations from the interna-
tional guidelines on the management of rheumatic diseases and treatments in this pandemic context,
especially focused on RA.

Expert opinion: About a year after the outbreak of the pandemic, we are able to answer some of the
most relevant questions regarding patients with RA and their management in this pandemic context.
Our efforts must now be directed toward consolidating the currently available data with more rigorous
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studies and facing new issues and challenges including, foremost, vaccination.

1. Introduction

Since December 2019, when the novel coronavirus SARS-CoV
-2 has been discovered in Wuhan in China, the pandemic of
coronavirus disease 2019 (COVID-19) has spread globally,
counting nowadays more than 121 million positive cases and
almost 2.6 million deaths worldwide [1]. Although increasing
progress has been made about the mechanisms underlying
the disease, the pathogenesis of COVID-19 is not completely
elucidated. What is known is that the major clinical manifesta-
tions and complications of the disease are related to cytokine
dysregulation and a state of hyperinflammation, defined as
cytokine storm, that can lead to acute respiratory distress
syndrome (ARDS), multiorgan failure, and death [2]. The crucial
role of immune response raised researchers and scientists
interest in anti-rheumatic drugs, such as immunomodulators
(e.g. hydroxychloroquine [HCQ], chloroquine [CQI), anti-
cytokines (such as interleukin [IL] 1, IL6, tumor necrosis factor
[TNF], and granulocyte-macrophage colony-stimulating factor
[GM-CSF]) and Janus kinase (JAK) inhibitors [3,4].

On the other hand, patients with rheumatic inflammatory
disease, such as rheumatoid arthritis (RA), are known to be
particularly susceptible to infections due to underlying
immune system dysfunction and to chronic treatments with
immunosuppressive medications [5-7]. With regards to the

specific risk of SARS-CoV-2 infection, the available information
from the literature (mostly provided by case series and survey-
based designs), suggests that rheumatic patients are not at
higher risk of developing COVID-19 than the general popula-
tion, but they may have a higher likelihood of having compli-
cations, such as the need of mechanical ventilation [8,9].
Additionally, glucocorticoids exposure and increased preva-
lence of comorbidities (as cardiovascular diseases, obesity,
diabetes mellitus, etc.) may further increase the risk of
a worse prognosis [10].

Another clinical challenge is related to the potential atypi-
cal presentation of COVID-19 in patients on immunosuppres-
sants. For example, glucocorticoids (GCs) and nonsteroidal
anti-inflammatory drugs (NSAIDs) may inhibit a febrile
response and IL-6 inhibitors prevent a rise in inflammatory
markers [11]. Also, to be considered that symptoms like
arthralgia, myalgia, fever, and elevation of inflammatory
indexes, may be difficult to distinguish in RA patients between
a disease flare and a SARS-CoV-2 infection. Conversely, the
viral infection can lead to reactivation or a worsening of dis-
ease activity in RA patients.

Furthermore, patients with RA, along with patients with
other autoimmune chronic arthritis, because of the highly
disabling nature of the disease and the potential treatment
toxicity, need to be strictly followed, thus requiring frequent
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Article highlights

« The incidence and the outcome of COVID-19 among patients
with RA is consistent with that of a healthy population, but evi-
dence suggests a higher risk of respiratory failure.

- Risk factors predicting poor outcome include age, comorbidity
(such as cardiovascular, lung and renal chronic diseases), and
treatment with rituximab or glucocorticoids.

« Rheumatologists’ goal, even in this pandemic context, is to
ensure adequate disease control and, contemporarily, to minimize
the patient’s risk of contagion.

« The treatment with ¢/ts/bDMARDs, while safely indicated in the
absence of SARS-CoV-2 infection, should be discontinued in case
of confirmed COVID-19, with the opportunity to discuss treatment
changes on a case-by-case basis

« SARS-CoV-2 vaccination is opening a window of hope and an
important field of research and investigation for rheumatic
patients.

access to medical care for clinical assessment. These needs
must adapt to the health emergency situation, in which it is
preferable to minimize the exposure of the patients to the
hospital environment and, thus, to potential SARS-CoV-2
contagion.

Therefore, it is crucial to provide patients and rheumatolo-
gists with clinical guidance in order to advise about how to
treat and protect our patients at the best of our knowledge. In
this review, we will analyze the available evidences about the
impact of COVID-19 on RA patients and synthesize current
recommendations from international guidelines or consensus
documents on management of rheumatic diseases and treat-
ments in this pandemic context, especially focused on RA.
A literature search was conducted between December 2019
and February 2021 on PubMed including epidemiological stu-
dies (cohort and case-control studies, local and global regis-
tries, electronic health records), systematic literature reviews,
national and international guidelines and recommendations.
The search included the terms coronavirus 2019, COVID-19,
rheumatoid arthritis, rheumatic diseases, immunosuppressive
treatments, and biologic therapy. The results have been sum-
marized in a narrative review.

2. COVID-19 in RA patients
2.1. Epidemiology, clinical course and outcomes

Is there an increased risk of COVID-19 infection in RA patients?
Do RA patients have a worse clinical course or outcomes? Do
they have an increased mortality rate?

In the last year, an impressive number of case series and
reports have examined cases diagnosed with COVID-19
among patients with rheumatic diseases. These studies devel-
oped from the urgent need to answer a fundamental question,
for both patients and rheumatologists, regarding the real risk
of SARS-CoV-2 infection in rheumatic patients. At the same
time, rheumatic population has attracted the attention of
researchers and clinicians, since many of these patients are

long-term users of drugs that have been identified as potential
COVID-19 treatments, such as hydroxychloroquine or
tocilizumab.

Almost all the epidemiological studies have been con-
ducted on rheumatic patients, including all the immune-
mediated inflammatory diseases (inflammatory arthritis, con-
nective tissue diseases, vasculitis, etc.), while direct data on
rheumatoid arthritis patients are lacking. According to these
studies, the incidence of COVID-19 in rheumatic cohorts seems
to be similar to the general population [12-14].

However, data from the COVID-19 Global Rheumatology
Alliance (C19-GRA) Global Registry showed that, on
28 December 2020, the commonest rheumatic disease in
which COVID-19 cases were documented was RA (1540
patients out of 3939) [15]. The same perception arises from
other studies where the higher percentage of rheumatic
patients in which COVID-19 has been documented have
a diagnosis of RA [12,13,16-18]. Incidentally, rheumatoid
arthritis is one of the most common diseases among rheuma-
tology outpatients, so it is not known if the prevalence of RA
patients among COVID-19 cases is due to an increased risk of
infection or just a higher proportion among the study popula-
tion. However, in a large German cohort, patients with spon-
dyloarthritides showed a lower risk of hospitalization
compared with RA (OR 0.46; 95%Cl 0.23 to 0.91) [10].

Clinical course and outcomes of COVID-19 in rheumatic
patients have also been investigated. The C19-GRA published
report [19] found that 46% of the cases were hospitalized and
9% died. No information about ventilation outcomes was
reported. The results of this study, based on physician-
reported registries, may be affected by selection bias toward
more severe cases, overestimating the severity of COVID-19 in
the patient population, as asymptomatic patients or those
with mild clinical course may not have been captured.
A comparative cohort study conducted in Boston, MA, includ-
ing data from electronic health records, examined differences
in outcomes of COVID-19 in patients with and without rheu-
matic disease from a large healthcare system [20]. The two
groups did not differ for symptoms and hospitalization (44%
versus 42%) but those with rheumatic disease had a higher
odds ratio (OR) for intensive care admission and mechanical
ventilation (48% versus 18%, OR 3.11), even though mortality
was comparable between the two groups (6% vs 4%). Notably,
among patients with rheumatic disease, those hospitalized
were older and had more comorbidities. Similar findings
come from a retrospective study in Chinese patients from
Wuhan [8] where the authors examined the clinical character-
istics and outcomes of 21 patients with different rheumatic
diseases from a sample of 2326 patients with COVID-19 who
were hospitalized. Length of hospital stay and mortality rate
were similar between rheumatic and non-rheumatic groups,
while respiratory failure was more common in rheumatic cases
(38% vs 10%, p < 0.001).

2.2. Risk factors associated with COVID-19 outcomes

Are there any specific risk factors in RA patients associated with
COVID-19 outcomes?



Within the general population, it has been widely proven
that risk factors predicting poor outcomes in COVID-19
patients include older age (>65 years) and comorbidities,
such as obesity, hypertension, diabetes mellitus, chronic lung
disease, chronic kidney disease (CKD), and cardiovascular dis-
ease (CVD) [21,22]. Similar findings emerged from studies on
rheumatic patients: the higher odds of hospitalization were
associated with age>65 years (OR 2.24; 95%Cl 1.12 to 4.47),
but even more>75 years (OR 3.94; 95%Cl 1.86 to 8.32), CVD
(OR 3.36; 95%Cl 1.5 to 7.55), lung disease (OR 2.79; 95%Cl 1.2
to 6.49), and chronic kidney disease (OR 2.96; 95%Cl 1.16 to
7.5) [10].

2.3. Impact of anti-rheumatic therapy on COVID-19
incidence and severity

Do  immunosuppressive/immunomodulatory  anti-rheumatic
drugs influence the risk of COVID-19 infection?

As mentioned, the role of immunosuppressive and immu-
nomodulatory anti-rheumatic drugs in this pandemic context
has raised many issues. Substantial attention has been given
to some of these drugs (such as GCs, hydroxychloroquine,
tocilizumab, baricitinib, adalimumab, canakinumab, and mav-
rilimumab) for their potential in the prevention and manage-
ment of COVID-19 and associated inflammatory sequelae of
infection [3]. Concurrently the exposure to some of these
treatments, with particular regard to bDMARDs may be related
to an increased risk of infections, in particular, bacterial and
opportunistic infections [23,24]. The risk of acute viral respira-
tory events has been recently reviewed by Kilian et al. [25],
who found that the exposure to JAK inhibitors, anti-TNF, and
anti-IL17, but not to conventional synthetic DMARDs
(csDMARDs) (as methotrexate, leflunomide, or sulfasalazine),
may be associated with a higher frequency of mild viral
respiratory infections, especially of the upper respiratory
tract. However, their use was not associated with worse
respiratory outcomes, including bronchitis and pneumonia,
nor with complications such as hospitalization and mortality
[25]. JAK inhibition has also been associated with an increased
risk of herpes zoster reactivation [26], which seems to be
related to the disruption of an adequate antiviral immune
response mediated by type | and type Il interferons [27].
Moreover, most studies conducted on GCs have shown an
increased dose-dependent for both common and serious
infections, especially in patients receiving medium to high
GCs doses (more than 7.5 mg daily of prednisone equivalent)
[28,29].

Concerning the specific risk of SARS-CoV-2 infection, little is
known so far. Preliminary data come from different case series.
In an Italian survey conducted on 955 patients (531 with RA)
under treatment with biologic/targeted synthetic disease-
modifying anti-rheumatic drugs (b/tsDMARD:s), the incidence
of confirmed COVID-19 was consistent with the general popu-
lation (0.62% vs 0.66%; p = 0.92) and none of the patients had
severe complications or required intensive care treatment [30].
Another survey-based study conducted by our group in
a cohort of 2050 patients with chronic inflammatory arthritis
showed a decreased risk in b/tsDMARDs users (OR 0.47, 95% Cl
0.46-0.48) while c¢sDMARDs did not modify the odds of
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infection [31]. On a Spanish cohort of 123 patients with auto-
immune inflammatory rheumatic disease and COVID-19, 54
patients required hospital admission related to COVID-19;
patients exposed to DMARDs were not at higher risk of hospi-
talization, and those treated with anti-TNF had a statistically
significant lower risk (OR 0.13, 95% Cl 0.03-0.63) [32]. Likewise,
in Ireland, it has been shown that the frequency of COVID-19
was lower in those on immunosuppressive medication (OR
0.48, 95% Cl 0.27-0.88) [33]. A preliminary analysis on risk
related to DMARDs exposure is also included in the C19-GRA
study: compared with patients who were not receiving
DMARDs, patients receiving bDMARDs (with TNF inhibitors
being the most commonly prescribed) were less likely to be
hospitalized (adjusted OR 0.46, 95% ClI 0.22-0.93).
Interpretation of these findings should be cautious. Because
of the design of the studies, it is not possible to conclude if
these observations could be attributable to a protective effect
of bDMARD:s or, instead, to a higher prevalence of risk factors
(such as older age and multiple comorbidities) in patients not
receiving DMARDs [34]. Moreover, patients receiving these
treatments need strict follow up at rheumatology clinics and,
therefore, it is easier to identify mild cases of viral infection.

On the other hand, data from a cohort of 820 patients with
rheumatic diseases (47% with RA), showed that patients who
tested positive for COVID-19 were more likely to be receiving
treatment with rituximab (20% vs 8%, OR 2.28 (95% Cl 1.24—
6.32), as well as treatment with GC in dosages>5 mg/day (OR
3.67; 95%Cl 1.49 to 9.05) [35].

About GCs, there are several reports of a worse outcome of
COVID-19 in patients chronically treated with GCs. Data from the
aforementioned C19-GRA registry cihighlighted an increased
risk of hospitalization for COVID-19 (OR 2.05, 95% Cl 1.06-3.96)
among patients with rheumatic diseases, including connective
tissue diseases and vasculitis, receiving prednisone doses
=10 mg/day [19]. Similarly, our data showed a risk of COVID-19
increased in chronic GCs users at dose >2.5 mg daily (OR 4.22,
95% Cl 1.74-10.23) [31]. Finally, a comprehensive meta-analysis
of 62 observational studies including 319,025 patients with
autoimmune diseases from 15 countries showed that GCs use
prior to COVID-19 significantly contributed to the disease pre-
valence; meanwhile, therapies including csDMARDs and b/
tsDMARDs did not contribute to the risk of COVID-19. In terms
of the clinical outcomes, subgroup analyses according to med-
ical therapies showed that patients treated with GCs, csDMARDs
or b/tsDMARDs-csDMARDs combination therapy had a 2-3
times higher rates of hospitalization, ICU admission, ventilation
and death, whereas those treated with b/tsDMARDs monother-
apy were associated with a lower risk of severe COVID-19,
suggesting their safety in the COVID-19 pandemic [36].

2.4. COVID-19 pneumonia and RA-related interstitial
lung disease (RA-ILD)

A variable proportion, ranging from 10 to 66%, of RA patients
may develop interstitial lung disease (RA-ILD), mainly showing
usual interstitial pneumonia (UIP) pattern, followed by
a nonspecific interstitial pneumonia (NSIP) pattern, typically
characterized by a chronic progression over years [37-39].
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Acute exacerbation (AE) is a possible, critical, complication
of RA-ILD, especially of the UIP pattern, which manifests
histopathologically as diffuse alveolar damage (DAD) with
an early edematous phase followed by hyaline membrane
formation, desquamation of pneumocytes, and an increased
interstitial mononuclear infiltrate. Radiologically, it shows dif-
fuse, bilateral ground-glass opacification on high-resolution
computed tomography (HRTC) [40]. Similar histological and
radiological findings have been described in ARDS secondary
to severe SARS-CoV-2 infection [41]. Pathogenesis of both
ILD-AE and ARDS is poorly understood but both involve
hyperinflammation, mainly driven by T helper 1 and M1
machrophages, characterized by secretion of proinflamma-
tory cytokines, such as TNFq, IL-6, and IL-12, extracellular
matrix destruction, and apoptosis [40,42]. Moreover, the
excessive inflammatory response promotes an hypercoagul-
able state, directly, or indirectly through endothelial
damage [43].

The existence of common pathogenic mechanisms repre-
sents a challenge for possible therapeutic options for both
COVID-19 pneumonia and ILD. Among others, IL6 inhibitor,
tocilizumab, is of particular interest for its ability to counter
the SARS-CoV-2 induced-cytokine storm [44] and, on the other
hand, its potential effect on the stabilization of lung involve-
ment in patients with RA-ILD [45,46]. The role of tocilizumab
for the treatment of ILD was recently validated in patients with
systemic sclerosis (SSc) through a randomized, placebo-
controlled, clinical trial in which patients treated with tocilizu-
mab showed a lower rate of progressive loss of lung function
compared to placebo [47]. These results led to the FDA
approval of tocilizumab for the treatment of SSc-ILD.

Some authors also suggest the inhibition of toll-like recep-
tor 4 (TLR4) [48], which have been previously investigated as
a possible therapeutic target for preventing lethal complica-
tions of some viral diseases [48]. The role of TLR4 in the
pathogenesis of RA and RA-ILD has been demonstrated and
its inhibition in experimental model showed to suppress the
production of IL6, IL8, metalloproteinase-1 and vascular
endothelial growth factor [49]. However, an anti-TLR4 mono-
clonal antibody has been tested for the treatment of anti-
citrullinated protein antibodies (ACPA)-positive RA patients
but failed in demonstrating its efficacy [50].

In this pandemic context, patients with COVID-19 and pre-
existing ILD, idiopathic or related to RA or CTDs, compared to
control group with COVID-19 without ILD, showed to be at
higher risk to be admitted to the hospital (74% vs. 58%) and
to require ICU care (47% vs. 23%), and to have a higher mortality
rate (33% vs. 13%) [51]. Drake and colleagues examined mortal-
ity among 161 patients with ILD hospitalized with COVID-19 and
compared it with a matched control group of patients with
COVID-19 without underlying lung disease [52]. They found
that patients with ILD have significantly higher in-hospital mor-
tality compared with those without ILD (49% vs. 35%). Patient
with idiopathic ILD (namely idiopathic pulmonary fibrosis [IPF])
had the poorer survival rate compared to non-IPF patients (HR,
1.74; 95% Cl, 1.16-2.60; p 0.007 vs. HR, 1.50; 95% Cl, 1.02-2.21;
p 0.040). Among patients with non-IPF, those with chronic
hypersensitivity pneumonitis and RA-ILD had the highest mor-
tality rate (50% [7/14] and 40% [4/10], respectively) [52], Authors

have hypothesized that the proportion of mortality rate and the
presence of factors associated with poor prognosis (poor lung
function before admission, fibrotic pattern of ILD) are consistent
with an AE of ILD induced by respiratory virus infection.

3. Managing RA during COVID-19 pandemic

The most authoritative organizations in the rheumatology field,
namely the American College of Rheumatology (ACR) and the
European League Against Rheumatism (EULAR), have readily
provided recommendations and guidance statements to help
rheumatologists in these difficult and uncertain pandemic con-
texts [53,54]. The authors emphasize that these documents, due
to the rapidly expanding information and evolving evidence
related to COVID-19, are provisional and may be subject to
changes over time. Here we summarize the present recommen-
dations and discuss their implications in clinical practice
(Table 1).

3.1. Preventive and control measures

General public health measures to mitigate infection risk of
COVID-19 have been widely spread by the World Health

Table 1. Key recommendation for clinical management of patients with RA
during the COVID-19 pandemic.

General recommendations

Patients must adhere to general preventive measures prescribed by the health
authorities in their country, such as hand hygiene, social distancing, and
wearing a mask in public, among others.

When possible, health care encounters should be reduced, while use of
telemedicine should be encouraged.

Following SARS-CoV-2 infection or exposure, patients should promptly alert
their rheumatologists who will provide the most appropriate guidance on
a case-by-case basis.

Management of anti-rheumatic treatments

GCs Patients who are chronically treated with GCs should
continue their treatment at the lowest effective dose,
even in case of SARS-CoV-2 infection. Avoid abrupt
withdrawal.

Can be continued unless the patient presents with severe
manifestations of COVID-19 such as kidney, cardiac, or
gastrointestinal injury.

Can be continued. In case of definite or suspected SARS-
CoV-2 infection, consider suspension in case of chronic
heart failure and/or association with
azithromycin.

Can be continued. Recommended suspension of SSZ, MTX,
LFN, in case of definite or suspected SARS-CoV-2
infection

Can be continued. Recommended suspension in case of
definite or suspected SARS-CoV-2 infection.

Even if, according to ACR guidance, anti-IL6 receptor
inhibitors could be continued in selected circumstances
of active COVID-19, we suggest a more cautious
approach pending better definition of these
circumstances and more consistent data on anti-IL6
efficacy in COVID-19.

Can be continued. Recommended suspension in case of
definite or suspected SARS-CoV-2 infection.

Seasonal and influenza vaccinations are recommended.
SARS-CoV-2 vaccination is recommended.

NSAIDs

Antimalarials
(HCQ/CQ)

csDMARDs

bDMARDs

tsDMARDs

Vaccination

ACR, American College of Rheumatology; bDMARDs, biologic disease-modifying
anti-rheumatic drugs; cDMARDs, conventional synthetic disease-modifying
anti-rheumatic drugs; COVID-19, Coronavirus disease 2019; CQ, chloroquine;
GCs, glucocorticoids; HCQ, hydroxychloroquine; LFN, leflunomide; MTX, meth-
otrexate; NSAIDs, nonsteroidal anti-inflammatory drugs; SSZ, sulfasalazine;
tsDMARDs, targeted synthetic disease-modifying anti-rheumatic drugs.



Organization (WHO) [55] and other public health agencies.
These precautions are of paramount importance even for
patients with RA, who are strongly advised to comply with
all preventive and control measures prescribed by the health
authorities in their country. Such measures include optimal
hand hygiene, social distancing, and wearing a mask in public,
among others. To date, since there is no reason to assume that
RA patients carry a higher (or lower) risk of being infected,
they should not take any different measures than those issued
for the general population.

3.2. Management of anti-rheumatic treatments

According to current knowledge, there is no established asso-
ciation between a specific anti-rheumatic treatment and the
likelihood (increase, decrease, or no change in the risk) of
developing COVID-19. Conversely, it has been ascertained
that poor control of disease activity correlates with an
increased risk of acquiring infections. In particular, RA patients
with moderate to high disease activity as compared with
patients with low disease activity and those in remission
show an increase in incidence of serious infections [56]. Data
from the CORRONA (Consortium of Rheumatology Researchers
of North America) registry have shown that each 0.6 unit
increase in Disease Activity Score on 28 joints (DAS28) score
corresponds to a 4% increased rate of outpatient infections
and a 25% increased rate of infections requiring hospitaliza-
tion [57]. Moreover, flares of the disease may require the
introduction, or increased dose, of GCs that, as previously
discussed, are an established risk factor for COVID-19; patients
with high or moderate disease activity may also necessitate
being physically evaluated at the outpatient clinic, thus expos-
ing themselves to potential sources of contagion. Recently,
moderate or high disease activity have been associated with
a higher odds of COVID-19 hospitalization among patients
with rheumatic and musculoskeletal disease [10].

In view of the above, both ACR and EULAR agree that
patients with RA who do not have suspected or confirmed
COVID-19 should be advised to continue their treatment
unchanged, namely NSAIDs, GCs, cs/ts/bDMARDs, osteoporo-
sis medications, and analgesics, among others.

Glucocorticoids (GCs). The role of glucocorticoids during
COVID-19 infection is highly controversial. Initial studies per-
formed on their use in COVID-19 were not satisfactory, and in
some cases adverse effects predominated on benefits [58-60].
More recently, encouraging data are emerging that demon-
strate that the immunosuppressive effects of GCs could miti-
gate the hyperinflammation during the late phases of
infection, reducing mortality and length of hospitalization
[61,62]. Indeed, GCs are now strongly recommended accord-
ing to WHO guidelines for the treatment of patients with
severe and critical COVID-19 [63]. Regarding RA clinical man-
agement, patients who are chronically treated with GCs
should continue their treatment, according to the well-
known good clinical practice of the ‘lowest possible dose’
[64], even in case a patient manifests symptoms of COVID-
19. The abrupt withdrawal of GCs treatment should be
avoided because of the possibility of hypothalamic—pituitary—
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adrenal axis suppression [65], which could be particularly
critical in case of stressful events, such as a viral infection.

NSAIDs. Despite there has been conflicting advice regard-
ing NSAID use in patients with COVID-19, currently there is no
evidence in favor or against the use of NSAIDs in COVID-19
[66,67]. According to the EULAR taskforce NSAIDs could be
used without additional risk requiring no specific recommen-
dation [53]; ACR guidelines suggest that the use and prescrip-
tion of NSAIDs can be continued unless the patient presents
with severe manifestations of COVID-19, such as kidney, car-
diac, or gastrointestinal injury. In the absence of severe
respiratory symptoms, the panel demonstrated low consensus
with regard to stopping NSAIDs [54].

Conventional synthetic DMARD:s. In vitro studies with HCQ
and CQ have demonstrated their antiviral capacity [68], stimu-
lating several clinical trials to verify their efficacy in treatment,
prevention and post-exposure prophylaxis. The results so far
have been controversial [69] with no clear evidence of efficacy,
leading WHO panelists to recommend against the use of HCQ
or CQ for the treatment of COVID-19 patients [63]. Case series
on rheumatic patients have shown that those who chronically
use HCQ have the same incidence of SARS-CoV-2 infections
compared to those who do not use HCQ [12,70]. Nonetheless,
HCQ and CQ are relatively safe drugs and their use is not
contraindicated in this pandemic context, in the absence of
infection or known SARS-CoV-2 exposure. Attention must be
paid in the case of active or presumptive COVID-19 since an
increase of mortality related to cardiotoxicity (QT prolongation
and arrhythmias), especially among hospitalized patients
receiving other QT-prolonging agents (such as azithromycin),
have been observed [71]. ACR's task force have recently
reviewed the recommendation on HCQ/CQ, suggesting to
temporarily withhold HCQ/CQ following SARS-CoV-2 exposure
or infection [54]. Intake of other csDMARDs, such as sulfasala-
zine (SSZ), methotrexate (MTX), and leflunomide (LFN), while
safely continued in the absence of known SARS-CoV-2 expo-
sure, should be temporarily suspended in the setting of active
infection. EULAR taskforce suggests the opportunity, in case of
infection with mild symptoms, to discuss treatment changes
with DMARDs on a case-by-case basis.

Biologics and targeted synthetic DMARDs. As for
¢sDMARDs, in patients with stable disease with no symptoms
or suspicion of COVID-19, ACR and EULAR's taskforces recom-
mend to continue the treatment with bDMARDs or tsDMARDs.
In addition, during the pandemic there is no contraindication
to start these treatments in case of csDMARD:s failure, despite
some uncertainty from the ACR panel regarding JAKis safety in
this context. Indeed, despite baricitinib have been suggested
to mitigate COVID-19 impact by interfering with cellular entry
of SARS-CoV-2 and by mitigating inflammatory response [72],
it also suppresses a crucial innate antiviral pathway as demon-
strated by its association with HZ reactivation [73], raising
some concerns on its safe use in this setting [74]. In case of
documented or suspected SARS-CoV-2 infection, regardless of
COVID-19 severity, it is recommended to temporarily stop b/
tsDMARDs, with the exception, according to ACR’s panel, of
anti-IL6é receptor inhibitors that, in selected circumstances,
could be continued. This statement derives from the thera-
peutic success of tocilizumab observed in different cohort
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studies on patients with COVID-19 with severe/critical respira-
tory involvement, which showed a marked clinical improve-
ment in association to tocilizumab administration [75-77].
Enthusiasm regarding the use of this drug then quickly dis-
sipated for the incoming results of subsequent randomized
control studies that showed no clear benefits with the use of
tocilizumab in COVID-19 [78,79]. In light of these insights,
while waiting for more consistent data, it might be safer to
extend the recommendation of stopping bDMARDs even to
IL6 inhibitors.

3.3. Management of patients follow-up

The mainstay for optimal management of patients with RA is
the treat-to-target strategy, based on frequent clinical assess-
ment to evaluate disease activity and patient’s general condi-
tions, in order to promote a good control of disease and
a good quality of life [80]. In this pandemic context, tight
control of RA patients remains crucial, although it has to
balance with the issue of protecting patients and preventing
SARS-CoV-2 infection. For these reasons, as also suggested by
recommendations, efforts should be made to implement stra-
tegies to reduce health care encounters, for example, facilitat-
ing the use of telemedicine. Patients whose disease and drug
treatment are stable, can be suggested to postpone the visit
once or twice, ensuring a prompt remote consultation in case
of need. In cases where the visit, or the intravenous therapy,
cannot be deferred (as in patients with active disease or who
have recently started or changed the therapy, or with signs of
drug toxicity), every precaution necessary to prevent virus
spread must be taken, including social distancing (when pos-
sible), use of appropriate personal protective equipment,
reduction of permanence stay in the hospital, limiting the
entrance of relatives.

During the COVID-19 lockdown, the implementation of
telemedicine has dramatically increased and has proven to
be feasible and effective for the online management of
patients with rheumatoid arthritis and psoriatic arthritis
[81,82], as well as for the assessment of COVID-19 infection
in a cohort of patients with systemic lupus erythematosus [83].
Since it is not possible to predict how long this period of
restrictions will last, it is advisable that each referral center
soon develop a flexible telehealth system to provide good-
quality healthcare assistance and continuity of care for rheu-
matic patients.

3.4. Vaccination

Patients with RA should be advised to vaccinate against influ-
enza and pneumococci. This recommendation is already part
of good clinical practice [84]. However, the EULAR taskforce
strengthens this statement since infection by influenza or
pneumococcus could create clinical confusion with COVID-
19 [53].

Concerning vaccination against SARS-CoV-2, currently,
there are three main types of COVID-19 vaccines, acting with
different mechanisms of action: mRNA vaccines, vector vac-
cines, and protein subunit vaccines. To date, no evidence
exists on the safety and efficacy of the new vaccines in

patients with rheumatic diseases. Data on the commonest
vaccinations suggest that vaccines in RA patients are effica-
cious, safe (except for live-attenuated vaccines in immunosup-
pressed patients), and generally immunogenic [85]. In relation
to anti-rheumatic treatments, most of the studies demon-
strated similar rates of immunogenicity among patients receiv-
ing ¢/b/tsDMARDs and healthy controls (HC), except for the
studies in patients treated with rituximab, whose responses
were severely impaired [85]: B cell depleting therapy has been
associated with hampered antibody responses following influ-
enza and pneumococcal vaccination [86,87]. In the absence of
specific information about the performance of the emerging
vaccines to COVID-19 in patients with RA, both EULAR and
ACR have expressed their favorable opinion, suggesting that
there are no reasons to withhold these vaccines from patients
with rheumatic disease, even those receiving immunosuppres-
sive treatments [88,89]. For those who are in treatment with
rituximab, there is a significant plausible risk that anti-CD20
therapies may reduce the efficacy of a vaccine against SARS-
CoV-2 [90]. Consistently with 2019 EULAR recommendations
for vaccination, it is advisable to provide the vaccine at least
6 months after the administration and 4 weeks before the next
course of B cell-depleting therapy [84], in order to allow
memory and naive B cell repopulation and the potential to
generate new antibody responses [91].

4. Conclusion

COVID-19 has forced important challenges to the entire
scientific community, encouraging immense research efforts
to face the pandemic. In the rheumatology field, one of the
biggest challenges was the management of patients with
RA who seem to be particularly vulnerable in this context
due to the autoimmune condition itself and to the use of
drugs potentially impairing the immune system. Based on
data from observational studies published so far, the inci-
dence and severity of SARS-CoV-2 infection in RA patients
do not differ from those observed in the general popula-
tion. At the same time, immunosuppressive/immunomodu-
lating therapies appear not to be associated with an
increased risk of infection or life-threatening complications.
Therefore, non-infected patients can safely continue all
DMARDs with the indication to temporarily suspend the
treatment in case of virus contagion. Rheumatologists
should always be consulted to implement the best treat-
ment strategy on a case-by-case basis through a proper risk-
benefit analysis. Placing trust and optimism in the arrival of
new vaccines, patients must be encouraged to adopt every
preventive measure to contrast virus spread.

5. Expert opinion

At the onset of the pandemic, the healthcare community was
found unprepared to face an unknown and initially under-
estimated enemy. If, on the one hand, it was immediately
urgent to face a medical emergency requiring a complete
reorganization of health resources, on the other hand, the
need has emerged to identify and adequately manage the
most critical patients, such as those suffering from chronic



diseases. Nearly a year later, the efforts and collaboration
implemented have significantly improved our knowledge
and ability to cope with COVID-19. The data available from
several epidemiological studies that have addressed this issue
have clarified that RA, although treated with potentially immu-
nosuppressive drugs, does not represent an additional risk
factor for acquiring SARS-CoV-2 infection. This means that
chronic therapy with ¢sDMARDs (such as HCQ, MTX, lefluno-
mide, sulfasalazine), tsDMARDs (such as JAK inhibitors) or
bDMARDs (such as anti-TNF, anti-IL6, anti-CD20, abatacept)
can be considered overall safe even during the pandemic
and indeed its maintenance should be recommended in
order to reduce the incidence of RA flares, which, on the
contrary, increase the risk of infection also due to the use of
higher doses of GCs in these cases. However, some therapeu-
tic options deserve special consideration. Rituximab (RTX) is
a monoclonal antibody inducing B cell depletion, known to be
associated with an increased risk of serious infections [92]. In
relation to SARS-CoV-2, a higher risk of hospitalization has
been reported in rheumatic patients with COVID-19 chroni-
cally treated with rituximab [35,93]. This finding should not be
considered an absolute contraindication to drug maintenance
during the pandemic, but RT users should be monitored even
more closely for early detection of signs and symptoms of
possible infection.

Among the bDMARDs used in rheumatology, IL-6 inhibitors
have found the greatest application as a potential therapy for
COVID-19. The rationale behind this use lies in the theoretical
ability of tocilizumab and sarilumab to counteract the hyper-
inflammatory reaction that characterizes the more severe
forms of SARS-CoV-2 interstitial pneumonia, which affect
a clear minority of patients. Data are still conflicting, and
a reduction in mortality associated with tocilizumab has
been reported only in observational studies (but not con-
firmed in RCTs), limited to subjects with high levels of
C-reactive protein (CRP) [94] or D-dimer [95]. In our opinion,
these results should not lead to prefer IL-6 inhibitors to other
bDMARD:s as a therapy for RA in the pandemic era, since their
protective effect on the onset of more severe patterns of
COVID-19 has never been demonstrated so far. Of interest,
no higher risk of concomitant infections has been observed
in hospitalized COVID-19 patients treated with tocilizu-
mab [96].

Another issue that remains highly controversial is the role
of antimalarial drugs as a possible treatment for COVID-19.
After an initial phase of extensive use of chloroquine and
hydroxychloroquine as preventive therapy of SARS-CoV-2
infection, the most recent data seem to discourage their pre-
scription due to a general low efficacy and some important
concerns about their safety profile [97]. Especially when used
in combination with azithromycin, antimalarials have been
associated with a high risk of QTc prolongation and increased
mortality from cardiovascular events [98], which is why the
ACR has recently recommended their discontinuation in case
of SARS-CoV-2 infection [54]. These findings have also cast
a shadow over chronic antimalarial therapy, which has been
considered one of the safest in rheumatic patients for dec-
ades. It should be emphasized that the posology of
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hydroxychloroquine as therapy for mild forms of RA
(200-400 mg daily) is significantly lower than that adopted
in the treatment of COVID-19 (800-1200 mg daily). The data
on this aspect are still not conclusive. Two literature reviews
published in 2018 showed an overall low incidence of cardio-
logic complications (especially conduction disorders) induced
by long-term use of antimalarials [99,100]. However, the most
recent evidence coming from a retrospective analysis con-
ducted on 14 claim databases from different countries,
showed an increased risk of cardiovascular mortality (cali-
brated HR 1.65 [95% Cl 1.12-2.44]) in long-term hydroxychlor-
oquine users (n = 956 374) compared with a control group
receiving sulfasalazine (n = 310 350) [101]. The clear limita-
tions in the study design (e.g. heterogeneous populations,
retrospective design, the use of sulfasalazine as comparative
group) and the lack of RCTs conducted on this topic preclude
drawing definitive conclusions, but still suggest a special cau-
tion in the maintenance of antimalarials in rheumatic patients
experiencing COVID-19, especially in those with a previous
history of chronic heart disease.

Beyond the progress made in the first 12 months of the
pandemic, several issues still remain unresolved.
Epidemiological data available so far are based on surveys
or registries collecting COVID-19 confirmed cases only,
namely patients who received a definite diagnosis according
to a RT-PCR diagnostic test. Although these findings may
provide a good picture of symptomatic COVID-19, available
epidemiologic data lack information regarding asympto-
matic/paucisymptomatic cases, which seem to account for
the vast majority of SARS-CoV-2 infections according to pre-
liminary results of seroprevalence studies conducted in the
general population [102-105]. In this scenario, observational
studies aimed at analyzing anti-SARS-CoV-2 antibody levels
in rheumatic patients will play a crucial role in truly elucidat-
ing the role of autoimmune diseases and ongoing immuno-
modulatory therapies on the immune response to the virus.
This information gains even more importance in light of the
current vaccine schedule, which represents the greatest
challenge in fighting COVID-19. Data on the efficacy and
safety of the available vaccines in the general population
are reassuring, as evidenced by both clinical trials [106-108]
and observational real-life studies [109], but little is known
about their effects in rheumatic patients. In the BNT162b2
mRNA Covid-19 vaccine phase lll trial only 118 (0.3%) of
37,706 patients enrolled had a rheumatic disease. Although
they were equally randomized (62 vs 56) to receive vaccine
or placebo, no specific subanalysis was conducted in this
group [106]. In the absence of evidence, according to
EULAR and ACR positioning, it is reasonable to extend the
current recommendation about vaccination even to vaccines
against SARS-CoV-2. In this scenario, the coming months will
be crucial to increase our knowledge through studies
focused on the efficacy and safety of the available vaccines
in patients with RA and other autoimmune diseases, with the
aim of understanding how best to manage chronic therapy
with immunomodulatory drugs in relation to vaccine
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administration. In particular, it will be essential to evaluate
the response to the vaccine in subjects undergoing therapy
with drugs, such as methotrexate and rituximab, which have
already been proven to reduce immunogenicity following
influenza and pneumococcal vaccination [85,110,111].
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