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Abstract

Purpose: The Coronavirus Disease 2019 (COVID-19) pandemic has caused significant
morbidity and mortality worldwide. Patients with rheumatoid arthritis (RA) face unique challenges
during the pandemic, including concerns regarding infection risk, drug shortages, limited access to
care, social isolation, and mental health. This review will examine the multifaceted impacts of the
COVID-19 pandemic on patients living with RA.

Recent Findings: In patients with RA, risk factors for severe COVID-19 outcomes include
older age and comorbidities, similar to those in the general population. Glucocorticoids, but not
other classes of disease-modifying antirheumatic drugs (DMARDS), appear to be associated with
higher risk of severe COVID-19 outcomes. RA patients have been affected by changes in access
to care, telemedicine, drug shortages, anxiety, and social isolation, which may be contribute to
disease flares.

Summary: Glucocorticoids, but not other DMARDS, are associated with higher risk of severe
COVID-19 outcomes in RA patients. Further studies are needed to explore the impact of

specific DMARDs on COVID-19 outcomes, understand the broader implications of the COVID-19
pandemic on RA disease activity, and optimize the use of telemedicine in RA management.
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Introduction

The Coronavirus Disease 2019 (COVID-19) pandemic, caused by Severe Acute Respiratory
Syndrome Coronavirus 2 (SARS-CoV-2), is an unprecedented global health crisis (1). Since
the onset of the pandemic, patients with rheumatoid arthritis (RA) have expressed concerns

Corresponding author: Zachary S. Wallace, MD, MSc, Clinical Epidemiology Program, Division of Rheumatology, Allergy,
and Immunology, Massachusetts General Hospital, 100 Cambridge Street, 16th Floor, Boston, MA 02114, 617-724-2507,
zswallace@mgh.harvard.edu, @zach_wallace_md.

Conflicts of Interest: KMD has no disclosures. ZSW reports research support from Bristol-Myers Squibb and Principia and
consulting fees from Viela Bio and Medpace.




1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

D’Silva and Wallace

Page 2

regarding potential higher risks of poor COVID-19 outcomes due to immunosuppressive
treatments, an underlying inflammatory state, associated comorbidities such as interstitial
lung disease (ILD) and glucocorticoid-induced diabetes mellitus, and racial/ethnic and
socioeconomic disparities (2*). Reports from early in the pandemic suggested that rheumatic
disease patients may be at higher risk of respiratory failure and death from COVID-19
(Table 1) (3*, 4*, 5**). However, accumulating evidence suggests patients with rheumatic
disease may not be at higher risk of severe COVID-19 outcomes after accounting for age,
comorbidities, and glucocorticoid use (6*, 7, 8%, 9*). In addition, the risk for infection and
certain outcomes may vary according to rheumatic disease type, disease activity, and specific
disease modifying anti-rheumatic drugs (DMARDS).

In addition to concerns regarding COVID-19 outcomes, patients with RA have faced
unique challenges during the pandemic (Figure 1). For example, early in the pandemic,
hydroxychloroquine was promoted as a potential COVID-19 prophylactic and treatment,
leading to drug shortages for patients with rheumatic diseases, including RA (10). Many
patients also faced difficulties with accessing care because of transitions to telemedicine
and loss of health insurance resulting from unemployment (2*). In addition, the pandemic
has led to increased rates of fear, anxiety, depression, and social isolation in the general
population, all of which can be magnified in patients living with chronic diseases like RA
and may contribute to RA flares (2*, 11).

In this review, we will examine the multifaceted impacts of the COVID-19 pandemic on
patients with RA. We will first examine outcomes of COVID-19 in patients with rheumatic
diseases including RA. We will then examine secondary impacts of the pandemic, including
drug shortages, access to care, and mental health.

COVID-19 Outcomes in RA Patients

Prior to the COVID-19 pandemic, evidence showed that RA patients had higher

risk of infection than the general population, due to a number of factors, including
immunosuppression, a chronic inflammatory state, and comorbidities (12). For instance,
Doran et al. compared the frequency of infections in a population-based incidence cohort of
RA patients to general population comparators and found that RA patients had higher risk
of infections than comparators without RA (adjusted hazard ratio [HR] 1.70, 95% ClI: 1.42
to 2.03) (13). The most common infections included those affecting the respiratory tract,
skin, and musculoskeletal system (13). In a study using the Consortium of Rheumatology
Researchers of North America (CORRONA) registry, higher RA disease activity was
associated with higher rates of infection (14). Additionally, prednisone doses >7.5 mg daily
were associated with six-fold higher rates of infections requiring hospitalization, and TNF
inhibitors and methotrexate were associated with higher risk of outpatient infections (14).
However, these studies mainly examined risk of bacterial infections. There is limited data
suggesting that glucocorticoids, JAK inhibitors, and TNF inhibitors may be associated with
higher risk of viral respiratory infections (12, 15).

These prior observations led to concerns that RA patients would have higher risk
of COVID-19 and poor COVID-19 outcomes compared to the general population.
However, there remains significant uncertainty given observational studies and clinical trials
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suggesting that some immunosuppressive agents commonly used to treat RA may actually
improve COVID-19 outcomes (16, 17**, 18**). The largest study to date evaluating the
risk of severe COVID-19 in patients with RA, called OpenSAFELY, was completed early
in the first three months of the pandemic (5**). In this population-based observational
study, investigators examined risk factors for COVID-19 related death in a population of
17.2 million adults in the United Kingdom (5**). In addition to risk factors such as older
age, male sex, obesity, non-white race, and diabetes, a diagnosis of RA, lupus, or psoriasis
was associated with greater risk of COVID-19 related death (adjusted HR 1.19, 95% CI:
1.11to 1.27) (5**). While there were a number of strengths to this study, including its
large size and use of a hard outcome like mortality, there were also several methodologic
limitations, including multiple testing, unmeasured confounding, adjustment for causal
intermediates, inclusion of non-laboratory confirmed COVID-19 cases, and missing data
regarding smoking, obesity, and ethnicity. Information on use of immunosuppressive agents
and rheumatic disease activity were not available. Perhaps most importantly, this study
combined RA, lupus, and psoriasis into a single category, although these diseases are quite
distinct from one another, limiting conclusions that can be drawn regarding the risk for RA
patients (19).

In contrast to the OpenSAFELY study, early case series reported generally mild COVID-19
clinical courses in patients with rheumatic diseases, and observational studies from single-
center and multi-center cohorts reported similar incidence of COVID-19 among rheumatic
disease patients and the general population (20, 21, 22, 23, 24*, 25). However, early
comparative cohort studies from Wuhan, China, and Boston, MA, reported higher risk of
respiratory failure requiring mechanical ventilation in COVID-19 patients with rheumatic
diseases versus comparators (3*, 4*). In the Wuhan study, 21 rheumatic disease patients
with COVID-19 (8 of whom had RA) were identified among 2,326 COVID-19 patients, and
respiratory failure was more common in rheumatic disease patients than comparators (38%
versus 10%, p<0.01) (3*). However, due to the small sample size, this study could not adjust
for confounders.

In the Boston study, patients with COVID-19 by positive molecular test and rheumatic
disease were systematically identified using diagnostic codes followed by chart review
(4*). Fifty-two rheumatic disease patients (of whom 19 [37%] had RA) were identified
and matched by age, sex, and date of COVID-19 diagnosis to 104 comparators without
rheumatic disease two months into the pandemic (4*). Patients with rheumatic disease had
higher odds of requiring mechanical ventilation than comparators (multivariable odds ratio
[OR] 3.11, 95% ClI: 1.07 to 9.05) after adjusting for age, body mass index, smoking, and
number of comorbidities (4*). In an extension of this study that included 143 patients with
rheumatic disease (44 [31%] with RA) six months into the pandemic, the risk of mechanical
ventilation in rheumatic disease patients versus comparators was attenuated (adjusted HR
1.51, 95% CI: 0.93 to 2.44), and there was a trend towards improvement in mechanical
ventilation risk over time (6*). The improvement in COVID-19 outcomes in rheumatic
disease patients as the pandemic progresses has been replicated in other studies and may
reflect detection of milder cases and improvements in therapies and supportive care for
COVID-19 (26%).
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In a large multi-center electronic health record network in the United States, COVID-19
outcomes were examined in patients living with systemic autoimmune rheumatic diseases
(SARDs) versus exposure-score matched comparators (9*). COVID-19 was determined by
diagnostic codes or positive molecular testing. In total, 2,379 SARD patients were identified,
of whom 1,181 (50%) had RA (9%). In the primary model, in which SARD patients were
matched to comparators on age, sex, race/ethnicity, and body mass index, SARD patients
had significantly higher risks of hospitalization (relative risk [RR] 1.14, 95% CI: 1.03 to
1.26), renal failure requiring renal replacement therapy (RR 1.81, 95% CI: 1.07 to 3.07), and
venous thromboembolism (VTE, RR 1.74, 95% CI: 1.23 to 2.45) versus comparators (9%).
In an extended model that also matched for comorbidities, all risks were largely attenuated,
except for the risk of VTE (9*). This and the studies from Boston suggest that comorbidities
are an important mediator and/or confounder of the risk of poor COVID-19 outcomes in
patients with rheumatic diseases, similar to risk factors in the general population (9%).
Patients with RA are at baseline at higher risk of VTE than the general population and
require close monitoring for VTE during COVID-19 (27). In addition, given the association
between RA and lung disease (such as ILD, bronchiectasis, and bronchiolitis), a significant
risk factor in the general population for poor COVID-19 outcomes, it is important to closely
monitor RA patients with lung disease for COVID-19 complications (28, 29%).

Several studies have examined the impact of DMARDs on COVID-19 outcomes. A
comparative cohort study from Spain of patients with COVID-19 infection included

228 rheumatic disease patients and 228 comparators without rheumatic disease (30%).

In this study, the investigators found no higher odds of severe COVID-19 associated

with hydroxychloroquine, conventional synthetic DMARDSs, or biologic/targeted synthetic
DMARDs (30*). However, there were higher odds of severe COVID-19 associated with
glucocorticoid use (OR 2.20, 95% ClI: 1.36 to 3.54) (30*). A French cohort study
demonstrated similar findings (8*).

The Global Rheumatology Alliance (GRA) physician-reported registry has also examined
the relationship between DMARDs and severe COVID-19. In an early study, the GRA
reported risk factors for hospitalization in 600 rheumatic disease patients with COVID-19
(230 [38%] with RA) (31**). Prednisone doses 10 mg daily were associated with higher
odds of hospitalization (adjusted OR 2.05, 95% CI: 1.06 to 3.96), while conventional
synthetic and biologic/targeted synthetic DMARDs were not (31**). Interestingly, TNF
inhibitors were associated with a reduced odds of hospitalization (adjusted OR 0.40, 95%
Cl: 0.19 to 0.81), suggesting a possible protective effect that is also supported by evidence
of exuberant TNF responses in post-mortem lymph node specimens from patients with
fatal COVID-19 (31**, 32*). Additional studies are needed to further investigate these
associations. The GRA study is limited by selection bias (as physicians may report more
severe cases), unmeasured confounding, and lack of an active comparator for medication
analyses.

In summary, the available evidence at this time suggests that many risk factors associated
with poor COVID-19 outcomes in rheumatic disease patients are similar to those observed
in the general population, including older age, comorbidities, and obesity. There may be

a slightly higher risk of severe COVID-19 outcomes in rheumatic disease patients, as
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observed in some studies such as OpenSAFELY, and these associations may be driven by
certain disease-specific factors such as glucocorticoid use (5**, 31**). The relationship
between glucocorticoid use and severe COVID-19 outcomes may be related to confounding
by indication, as patients with more severe rheumatic disease may be more likely to take
glucocorticoids, and increased disease activity has been associated with higher risk of
other infections prior to COVID-19 (14). The timing of glucocorticoid exposure may also
impact the risk of severe COVID-19. Early glucocorticoid exposure may be associated

with harm, while late glucocorticoid exposure may reduce COVID-19 mortality by treating
hyperinflammation, as observed in the RECOVERY trial of dexamethasone versus placebo
in COVID-19 (17**).

The American College of Rheumatology (ACR) has released guidance regarding the
management of rheumatic diseases during the ongoing COVID-19 pandemic, with frequent
updates to capture the rapidly evolving literature (33). For patients with a known SARS-
CoV-2 exposure or confirmed COVID-19, the ACR recommends holding most DMARDs
and resuming within 7-14 days of symptom resolution (33). Hydroxychloroquine may be
continued during COVID-19 infection, and patients and providers can engage in shared
decision-making to determine whether to continue or hold IL-6 receptor inhibitors given
some reports of their efficacy for the treatment of COVID-19 (33, 34*). Regardless of
exposure or infection status, glucocorticoids should be kept at the lowest possible dose to
maintain control of the rheumatic disease (33). These guidelines are consistent with the
results of the observational studies reviewed herein.

Secondary Impacts of the COVID-19 Pandemic on RA Patients

In addition to potentially higher risks of infection and poor outcomes, patients with RA

have faced many other challenges during the COVID-19 pandemic, including changes in
access to care due to the switch to telemedicine and unemployment, drug shortages, social
isolation, and anxiety and depression. During the first 2 weeks of the pandemic in the US,

a cross-sectional survey of 530 patients with rheumatic disease, 61% of whom had RA,

was conducted (2*). Almost 200 patients (42%) reported changes in care, such as cancelled/
postponed appointments and switch to telemedicine visits (2*). Seventy-four patients (14%)
reported self-imposed changes to medications or doses, and 58 (11%) had physician-directed
medication changes (2*). In qualitative analyses, many patients noted anxiety, loneliness,
and worsening arthritis symptoms (2*).

Indeed, the pandemic has had significant implications on mental health and rheumatic
disease symptoms. In open-ended interviews with 112 patients in New York City, patients
reported increased fatigue, anxiety, stress, and worsening musculoskeletal symptoms and
cognitive function (35%). In addition to worries about developing COVID-19, patients
expressed worries about medication changes, family, work, and finances (35*). Many
patients with rheumatic diseases believe they are at higher risk of poor COVID-19 outcomes
and therefore follow strict social distancing measures (36*). While necessary to prevent the
spread of COVID-19, strict social distancing can foster loneliness, which can exacerbate
anxiety, depression, and rheumatic disease flares.
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The GRA also conducted a Patient Experience Survey to capture the impact of the
COVID-19 pandemic on rheumatic disease patients (37). These data have demonstrated
the consequences of hydroxychloroquine drug shortages (38*). Among 9,393 patient
respondents from around the world, 3,872 (41%) were taking an antimalarial treatment
(38*). Of these, 230 (6%) were unable to continue antimalarial treatment due to drug
shortages (38*). Patients experiencing drug shortages reported higher levels of rheumatic
disease activity and poorer mental and physical health (38*).

Meanwhile, the switch to telemedicine has caused significant shifts in rheumatic disease
care, and the impact of telemedicine on the diagnosis and management of RA remains
unclear. Using validated instruments to measure disease activity and functional status is
crucial to achieving treat-to-target objectives in RA management (39). An ACR working
group recommended adaptations to disease activity and functional status measures for use in
telemedicine, including replacing provider-assessed joint counts with patient-reported joint
counts (39). Further studies are needed to optimize the implementation of patient-reported
outcomes, treat-to-target strategies, and laboratory monitoring for high risk medications in
the telemedicine setting (40).

In addition to patient-reported surveys, survey studies of rheumatology providers have also
revealed changes in care due to the pandemic. A survey of 1,286 providers was conducted
in countries belonging to the European League Against Rheumatism (EULAR) (41%).

Over 80% of respondents reported cancelling new and follow-up in-person visits, many

of which were replaced with virtual evaluation (41*). Seventy-four percent of respondents
reported that they were less likely to start a biologic/targeted synthetic DMARD during the
pandemic (41*). Lastly, 58% of respondents noted a longer interval between symptom onset
and rheumatologic evaluation, which may significantly impact the ability to achieve early
diagnosis and treat-to-target management (41%).

The COVID-19 pandemic has had profound implications for patients living with RA. In
general, observational studies have not consistently found that patients with RA are at
higher risk of poor outcomes from COVID-19 compared to the general population. However,
rheumatic disease patients with comorbidities and those on glucocorticoids do seem to be at
higher risk of severe COVID-19. Additional population-based studies are needed to examine
whether having RA or using specific DMARDs are associated with greater COVID-19 risk
and/or more severe COVID-19 outcomes. In addition to concerns regarding infection risk,
patients with RA have faced challenges including changes in access to care, drug shortages,
anxiety, and social isolation, all of which may be associated with worse RA control. Further
studies are needed to optimize the use of telemedicine in RA care.
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Key Points:

. Whether patients with rheumatoid arthritis (RA) or those who use certain
disease-modifying antirheumatic drugs (DMARDS) are at higher risk for
severe COVID-19 remains poorly understood, but patients with RA who are
on glucocorticoids appear to have higher risk of severe COVID-19.

. The COVID-19 pandemic has created unique challenges for RA patients,
including changes in access to care, drug shortages, social isolation, and
anxiety, all of which may be associated with RA flares.

. Further studies are needed to determine the optimal use of telemedicine to
achieve early diagnosis and treat-to-target management in RA care.
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Figure 1.

Impacts of the COVID-19 pandemic on patients living with rheumatoid arthritis. COVID-19,
Coronavirus Disease 2019; RA, rheumatoid arthritis. Question mark indicates further
research needed.
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