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Abstract

Purpose of Review Severe acute respiratory syndrome-related coronavirus 2 (SARS-CoV-2) emerged in December 2019, rapidly
reaching global pandemic proportions. Coronavirus disease 2019 (COVID-19) has presented unique challenges to the rheuma-
tology community. It is known that many individuals with rheumatic disease are at increased risk of severe disease from other
infections, sparking a similar fear for COVID-19. In addition, medications routinely used in rtheumatology practice are being
trialled as treatments, with the potential for drug shortages for rheumatology patients.

Recent Findings Underlying comorbidities and active disease are associated with worse COVID-19 outcomes in patients with
rheumatic disease. Tocilizumab and hydroxychloroquine have not proven to be effective treatments in the management of
COVID-19. Telehealth has become an essential tool for the rheumatology community to monitor patients during the pandemic.
Summary In this article, we summarise the available COVID-19 evidence that is of relevance to the rheumatology community.
We discuss the risk of contracting COVID-19 in individuals with theumatic disease, along with presenting features and clinical
outcomes. We provide an overview of the treatments for COVID-19 which have significance for rheumatology. We highlight
published recommendations which can guide our management of rheumatic disease populations during this pandemic. Finally,
we discuss the challenges in delivering effective care virtually and present methods and tools which could be adapted for use.
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Key Points

* Presence of co-morbidities and high doses of steroids (> 10mg/day)
were found to be associated with worse outcomes in COVID-19 in pa-
tients with rheumatic diseases

* Previous treatment with DMARDs and JAK inhibitors has not been
shown to increase risk of infection or adverse outcomes in COVID-19

* Medications which have proven unsuccessful in treating COVID-19
include hydroxychloroquine, tocilizumab, and remdesivir

* Although prior treatment with high doses of steroids (> 10mg/day) is
associated with worse COVID-19 outcomes, steroids have been one of
the few efficacious treatments for severe COVID-19 infections

* Current guidelines recommend continuation of treatments for rheumatic
diseases in patients who do not have COVID-19

* COVID-19 has led to rapid advances in telehealth with a number of
tools developed to assess disease activity during these consultations
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Introduction

The emergence of SARS-CoV-2, and the speed with which it
reached pandemic proportions, immediately raised concern
amongst the rheumatology community. Many individuals with
rheumatic disease are known to be at higher risk of a multitude of
infections; would this also prove to be true for COVID-19? How
should the rheumatology community respond to this pandemic?
How would we keep our patients safe? In addition, it was quickly
recognised that the severity of COVID-19 was associated with an
overactivation of the immune system, akin to a cytokine storm.
Medications that have been part of the arsenal for the manage-
ment of theumatic diseases were being touted as ‘wonder-drugs’
for COVID-19.

In this paper, we aim to review the literature on COVID-19
and rheumatology, beginning with the available evidence re-
garding the risk of contracting SARS-CoV-2 in individuals
with theumatic disease. We summarise the clinical presenta-
tion of COVID-19 in this population, as well as the outcomes
of disease. We discuss recommendations that have been pub-
lished which can guide our management in various scenarios.
Moreover, we touch on select medications being used to treat
COVID-19, focusing only on those that are of relevance to the
rheumatology community. A detailed analysis of the treat-
ment of COVID-19 is outside the scope of this review.
Finally, we highlight studies which have reported on virtual
delivery of rheumatology care during the pandemic.

Incidence of COVID-19 in Individuals
with Rheumatic Disease

Individuals with rheumatic disease, particularly those on
immunomodulating treatment, are known to be at higher risk
of infection [1-4]. Whether this increased risk translates to
COVID-19 is not yet clear, as the bulk of published literature
is observational (Table 1). Reassuringly, multiple studies to
date describing risk factors for severe COVID-19 in the gen-
eral population have not included rheumatic disease at base-
line as a risk factor [5-9].

Presenting symptoms in individuals with rheumatic disease
appear to mirror those in the general population, with fever (65—
100%), cough (42-75%) and dyspnoea (25-41%) being most
common. Other symptoms which can be present include
rthinorrhoea (6-50%), diarrhoea (15-35%), anosmia/ageusia (8—
75%), malaise (42—-100%) and myalgia (25-50%) [12, 16-20].

Clinical Outcomes with COVID-19
and Rheumatic Disease

Recognising that it was critical to gather as much knowledge
as possible in as short a time-frame as possible, the
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international rheumatology community mobilised at an in-
credible pace to establish the COVID-19 Global
Rheumatology Alliance (C19-GRA), with the aim of
collecting, analysing and disseminating information about
COVID-19 and rheumatology. Rheumatologists enter data
of individuals with rheumatic disease and diagnosed with
COVID-19 (either confirmed or presumptive) into C19-
GRA. Analysis of the first 600 cases (91% confirmed diagno-
sis) from 40 countries revealed that 46% of cases were
hospitalised and 9% died [21¢*](Table 2).

Robust data on the risk of contraction of COVID-19 and
outcomes in rheumatic disease populations is lacking, with a
dominance of observational studies. The available evidence is
largely reassuring, although there is a suggestion of an in-
creased risk of respiratory failure, without an increased risk
of mortality. Similar to the general population, increasing age
and comorbid conditions appear to confer the greatest risk of a
poor outcome.

It is reassuring that current research has demonstrated no in-
creased risk of adverse COVID-19 outcomes in patients on
DMARDs and biologic therapy [17, 21e, 24]. The C19-GRA
reported use of these medications was associated with a lower
risk of hospitalisation (Table 2). Use of glucocorticoids, howev-
er, is associated with increased risk of hospitalisation [21ee, 27].

Recommendations for the Management of Rheumatic
Disease in COVID-19

Over the recent months, many rheumatology societies around
the globe have published recommendations attempting to ad-
dress concerns regarding the management of individuals with
rheumatic disease in the context of the pandemic [29-33].
These guidelines are all presented as a work in progress, as
the available literature is low-quality and not of the typical
standard required to draft robust guidelines. Hence it is
planned that guidelines should be regularly updated as need-
ed. Guidelines published to date largely agree in the manage-
ment of individuals with rtheumatic disease. Patients are ad-
vised to continue their treatment if they do not have suspected
or confirmed COVID-19. To reduce patients’ risk of
contracting COVID-19, attempts should be made to postpone
face-to-face consultations with patients with stable rheumatic
disease. Intervals between regular blood monitoring could al-
so be increased. If necessary, consultations could take place
remotely. EULAR recommend that individuals who have
been in contact with a SARS-CoV-2 positive individual
should undergo testing [33]. Patients with mild COVID-19
symptoms should have decisions regarding potential changes
in DMARD therapy made on a case-by-case basis [33]. In
individuals with chronic glucocorticoid treatment, this should
be continued. However, in individuals with documented or
presumptive COVID-19, ACR recommend stopping immu-
nosuppressants, non-IL-6 inhibitors and JAKi [29]. They
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Table 1 COVID-19 prevalence in rheumatic diseases, results from observational studies

Author Country of Number of Patient population COVID-19 prevalence
origin participants
Favalli et al. Italy 530 49.6% RA COVID-19 positive: 0.6% (n=3)
[10<] 36.8% SpA Mild symptoms: 15.2% (n=81)
10% JIA
Zenetal. [11] Italy 916 43% SLE COVID-19 positive: 0.21% (n=2)
20% ANCA-associated 1 suggestive symptom: 16.2% (n = 148)
vasculitis 2 suggestive symptoms: 2.5% (n=23)
19% systemic sclerosis
12% RA
5% idiopathic Inflammatory
myopathy
Michelena et al. ~ Spain 959 Rheumatic disease on COVID-19 positive: 1.1% (n=11)
[12] tDMARDs Suspected COVID: 9.4% (n =90)
Pablos et al. [13¢] Spain 26,131 41.8% RA RA 0.57%
18.3% PsA PsA 0.57%
16.3% SpA SpA 0.89%
8.6% SLE SLE 0.62%
5.3% PMR-GCA PMR-GCA 1.45%
IA on csDMARDs 28.9% IA on csDMARDs 0.53%
1A on bDMARDs 22.2% IA on bDMARDs 0.94%
All RMDs 0.76%
Reference population 0.58%
Zhong et al. China 6228 44.4% RA COVID-19 positive: 0.43% (n=27)
[14ee] 31.5% SLE Development of COVID-19 following
10.5% Sjogrens exposure
1% 1gG4-related disease Underlying RMD (OR 3.32, 95% CI 1.54-7.14)
3.3% UCTD Age (OR 1.03, 95% CI 1.01-1.06)
9.2% other
Ferri et al. [15] Italy 1641 42% RA COVID-19 positive: 0.7% (n=11)
13%PsA Suspected COVID-19: 0.8% (n = 14)
2% AS COVID-19 positive in reference population 0.3%
27% systemic sclerosis (n=349/100,000)
5% SLE
4% UCTD
1% PM/DM
1% Sjogrens
5% other

ANCA anti-neutrophil cytoplasmic antibody, AS ankylosing spondylitis, hbDMARD biologic DMARD, CI confidence interval, COVID-19 2019 novel
coronavirus, csDMARD conventional synthetic disease modifying anti-rheumatic drug, GCA giant cell arteritis, /A inflammatory arthritis, /gG4 immu-
noglobulin G 4, JIA juvenile idiopathic arthritis, OR odds ratio, PM/DM poly/dermatomyositis, PsA psoriatic arthritis, RA rheumatoid arthritis, RMD
rheumatic disease, SLE systemic lupus erythematosus, SpA spondyloarthritis, PMR polymyalgia rheumatica, UCTD undifferentiated connective tissue

disease

advise that HCQ could be continued in most circumstances.
Patients should be encouraged to update their vaccination sta-
tus, particularly focusing on influenza and pneumococci.

Treatment of COVID-19—The Rise of Rheumatology
Drugs

In the early months of COVID-19, evidence supporting treat-
ment options were scant. Safe and effective treatments are
urgently needed for the management of COVID-19. Due to
the recognition that the severity of COVID-19 is associated
with a cytokine storm, many treatments being considered are

immunomodulators, who have their origins in the world of
rheumatology. Ideally, large multicentre placebo-controlled
RCTs are needed to provide clinicians with high-quality data.
Currently, a number of treatments are being tested in active
trials, such as the UK-based Randomised Evaluation of COV-
id19 thERapY (RECOVERY) trial [34]; more insights into
their use should be forthcoming.

Chloroquine (CQ) and Hydroxychloroquine (HCQ)

Early in the pandemic, there was significant interest in the
potential therapeutic benefits of chloroquine (CQ) and
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Table 2 Clinical outcomes in patients with RMDs and COVID-19

Author Patient population Study design COVID-19 outcomes

Gianfrancesco et al. RA 38% Global Registry Hospitalisation rate: 46% (n=277)

[21e¢] SLE 14% Mortality: 9% (n=55)
PsA 12% Predictors of hospitalisation:
SpA 8% Age>65 (OR 2.56, 95% CI 1.62-4.04)
Vasculitis 7% HTN/CVD (OR 1.86, 95% CI 1.23-2.81)
Sjogren’s 5% Lung disease (OR 2.48, 95% CI 1.55-3.98)
Other 1A 4% Diabetes (OR 2.61, 95% CI 1.39-4.88)
Inflammatory myopathy 3% CKD (OR 3.02, 95% CI 1.21-7.54)
Gout 3% Decreased risk of hospitalisation:
Systemic sclerosis 3% Prior tx with DMARDs (OR 0.46, 95% C10.22-0.93)
PMR 2% Prior tx with anti-TNF (OR 0.40, 95% CI 0.19-0.81)
Sarcoidosis 2% Increased risk of hospitalisation:
Other 5% Tx with prednisolone > 10 mg/day (OR 2.05, 95%
CI 1.06-3.96)

D’Silvaetal. [20] RA37% Cohort study 63% (n=33) active disease at time of diagnosis
SLE 19% 75% (n=39) on immunosuppressive therapy
PMR 13% Outcomes in RMD vs controls
SpA 13% Hospitalisation rate: 44% vs 40%, p = 0.50
Myositis 6% ICU Admission & Mechanical ventilation: 48% vs

Ye et al. [22]

Zhao et al. [23]

Haberman et al.
[17]

Santos et al. [24]
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Vasculitis 6%
Sarcoidosis 2%

RA 38%

SLE 19%

Sjogren’s 14.3%
UCTD 9.5%

PMR 4.8%

JIA 4.8%

AS 9.5%

RA 52%

SLE 17%

Rhupus 3.4%
Myasthenia gravis 7%
Sjogren’s 3%

AS 3%
Dermatomyositis 3%
Autoimmune liver disease 3%
UCTD 7%

Psoriasis 16%

PsA 24%

RA 23%

UC 20%

Crohn’s 23%

AS 10%

Retrospective case series

Retrospective case series

Prospective case series

RA 39%

PMR 21%

SLE 14%

PsA 11%

GCA 7%

AS 4%

Sjogren’s 4%
Systemic sclerosis 4%

Prospective observational
study

18%, p<0.01
Mortality: 6% vs 4%, p =0.69

21 patients with RMDs admitted with COVID-9
Outcomes in RMD vs controls

Respiratory failure: 38% vs 10%, p <0.001
Mortality: 57% vs 47%, p > 0.99

29 patients with RMDs

Similar clinical manifestations in RMDs vs those
without

Patients with RMDs hospitalised 0.95% (n =29)

Patients with RMDs requiring ventilation 7% (n =2)

Confirmed COVID-19 69% (n=159)
Highly suspected COVID-19 31% (n=27)
72% treated with JAKi or bDMARDs
Treatment with bDMARDs or JAKi higher in
RMD patients not requiring hospitalisation
Most common presenting symptoms: fever
and cough
Hospitalisation rate: 16% (n=14)
Use of glucocorticoids, HCQ & MTX highest in
hospitalised patients
Admitted patients were older, with
comorbidities
(HTN, diabetes, COPD)
Mortality 7% (n=1)
10% of COVID-19 hospitalisations were
in patients
with underlying RMDs (n=38)
Mortality of hospitalised RMD patients: 26% (n = 10)
Factors associated with increased mortality in RMD:
Increased age
Arterial HTN (OR 9, 95% CI1-80.8)
Dyslipidaemia (OR 12, 95% CI 1.33-108)
Diabetes (OR 33, 95% CI 3.46-314)
ILD (OR 5.5, OR 1.16-26)
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Table 2 (continued)

Author Patient population

Study design

COVID-19 outcomes

Sanchez-Piedra RMDs treated with bDMARDSs or

Prospective observational

CVD (6.18 (95% CI 1.1-34.7)

Moderate/severe activity of RMD (OR 4.5, 95%
C10.97-20.7)

No significant difference in underlying RMD or
previous tx with csDMARDs or bDMARDs and
COVID-19 outcomes

Confirmed COVID-19 75.6% (n=31)

et al. [25] tsDMARDs registry study Highly suspected COVID-19 24.4% (n=10)
Hospitalisation rate: 68.3% (n =28)
ICU admission: 14.6% (n=6)
Mortality: 7.3% (n=3)
Fredi et al. [26¢¢] RMDs an MSK disease eligible for Observational Confirmed COVID-19: 4.3% (n=65)

telephone survey

case-control study

Suspected COVID-19: 3.4% (n=52)

Hospitalisation rate: 40% (47)

Mortality: 10% (n=12)

Mortality from COVID-19 in RMD associated
with increased age and arterial HTN

Montero et al. [27] RA 32% Retrospective observational 62 patients identified with confirmed COVID-19
SpA 26% study Hospitalisation rate: 68% (n =42)
Other IA 6% Mortality 16% (n=10)
SLE 15% Factors associated with hospitalisation:
Other CTD 21% Age>70 (OR 5.5,95% CI 1.13-27.1)
Male (OR 4.4, 95% CI 1.25-15.39)
HTN (OR 5.41, 95% CI 1.53-19.12)
CVD (OR 3.89, 95% CI 1.23-12.29)
Lung disease (OR 9.14, 95% CI 1.1-75.98)
Glucocorticoids dose > 5 mg/day (OR 4.84, 95%
CI 1.38-16.95)
Hasseli et al. [28] RA 45% National Registry 104 RMD patients with COVID-19
PsA 18% (Germany) At least one co-morbidity: 59% (n=061)
AS 10% Treatment with bDMARDs: 42% (n = 44)
SLE 4% Hospitalisation rate: 32% (n=33)
GPA 4% Mortality: 5.8% (n=06)
PMR 4%
Systemic sclerosis 4%
Myositis 3%
Sjogren’s 1%
MCTD 1%
GCA 1%

Other RMD 7%

AS ankylosing spondylitis, bDMARD biologic DMARD, CI confidence interval, CKD chronic kidney disease, COVID-19 2019 novel coronavirus,
COPD chronic obstructive pulmonary disease, csDMARD conventional synthetic DMARD, CTD connective tissue disease, CVD cardiovascular
disease, DMARD disease-modifying anti-rheumatic drug, GCA giant cell arteritis, GPA granulomatous polyangiitis, HCQ hydroxychloroquine, HTN
hypertension, /A inflammatory arthritis, /CU intensive care unit, /LD interstitial lung disease, JAKi janus kinase inhibitor, J/A juvenile idiopathic arthritis,
MCTD mixed connective tissue disease, MSK musculoskeletal, MTX methotrexate, OR odds ratio, PMR polymyalgia rheumatica, PsA psoriatic arthritis,
RA rheumatoid arthritis, RMD rheumatic disease, SLE systemic lupus erythematosus, SpA spondyloarthritis, 7NF tumour necrosis factor, tsDMARD
targeted synthetic DMARD, Tx treatment, UC ulcerative colitis, UCTD undifferentiated connective tissue disease

hydroxychloroquine (HCQ) in managing COVID-19, which
subsequently gained traction in the media. This had unintend-
ed consequences, particularly for the rheumatology commu-
nity, where access to HCQ for those with rheumatic disease
that require it for the control of their disease was limited [35].
CQ was reported to have potential therapeutic benefit in
SARS-CoV-1 [36], by halting the in vitro replication of
SARS-CoV-2 [37] and inhibiting binding of SARS to the cell

receptor [38]. The initial hype surrounding HCQ was based on
a small open-label non-randomised trial which concluded that
HCQ (and azithromycin in a small number of patients) led to
quicker viral clearance at day six compared to controls (57%
vs 13%), leading the authors to claim a synergistic effect from
the combination of HCQ and azithromycin [39]. However,
serious concerns regarding the design of this study and anal-
ysis of the data collected have been highlighted [40]. More
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recently a large observational study of 1446 patients [41] ex-
amined the association between HCQ use and intubation or
death and found no significant association (HR 1.04, 95% CI
0.82 to 1.32), a finding supported by two further studies [42,
43]. Indeed, there is a concern that HCQ/CQ could in fact be
dangerous, and a randomised-controlled trial (RCT) to inves-
tigate high- versus low-dosages of CQ was stopped due to
higher mortality by day 13 in the high-dose arm, with an
increased presence of prolonged QTc interval [44]. An open-
label multicentre RCT [45] assigned 665 hospitalised individ-
uals with suspected or confirmed mild-to-moderate COVID-
19 of 14 or fewer days of symptoms to standard care, standard
care plus HCQ 400 mg twice daily for 7 days, or standard care
plus HCQ plus azithromycin 500 mg once daily for 7 days.
Primary outcome was clinical status at 15 days. There was no
difference in clinical outcomes between the three groups.
However, prolonged QT interval was more frequent in those
receiving HCQ with azithromycin or HCQ alone. HCQ is
used extensively for treating rheumatic diseases with minimal
to no significant side effects; however, screening for cardiac
adverse events is not routinely done. The reported higher in-
cidence of cardiac events in relation to COVID-19 could be
related to the high doses used and the predisposition to ar-
rhythmias especially considering the high IL6 levels that itself
can prolong QT interval.

As one of the main mechanisms by which HCQ is pro-
posed to acts is preventing viral entry through ACE2, HCQ
may have a role in prophylaxis or early disease; however,
recent reports suggest otherwise. A North American study
[46] aimed to investigate HCQ in preventing symptomatic
infection after exposure to confirmed COVID-19, using a
randomised double-blind placebo-controlled trial design. In
total 821 participants were recruited and randomised to
HCQ or placebo, to begin within 4 days of exposure. Data
was self-reported. Primary outcome was symptomatic illness,
confirmed by a laboratory test, or COVID-19-related symp-
toms if testing was unavailable. New COVID-19, developed
in 107 (13%) of the participants during the 14-day follow-up.
There was no significant difference in the incidence of new
COVID-19 illness between the HCQ and placebo group
(11.8% vs 14.3%, p=0.35). Adherence was lower in the
HCQ group compared to the placebo group (75.4% vs
82.6%, p=0.01). Side effects were higher in the HCQ group
(40.1% vs 16.8%, p < 0.001) compared to placebo. No cardiac
arrthythmias were reported. Notwithstanding the limitations to
this study, this study does not provide a case for the use of
HCQ as post-exposure prophylaxis for COVID-19. A com-
panion trial [47] aimed to assess whether commencing HCQ
in the first few days of symptoms could alter the course of
COVID-19 by reducing symptom severity and duration.
Investigators enrolled 491 participants with four or fewer days
of symptoms plus laboratory-confirmed COVID-19 or
COVID-19 symptoms with a confirmed contact. Participants
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were randomised to either HCQ (800 mg once, followed by a
600-mg second dose, then 600 mg daily for 4 days) or masked
placebo. Initial primary outcome was an ordinal outcome of
not hospitalised, hospitalised, intensive care unit stay or death
by day 14. Due to low rate of hospitalisation at the first interim
analysis, this outcome was modified to change in overall
symptom severity over 14 days, measured by a ten-point vi-
sual analogue scale (VAS). By day 14, similar rates of symp-
toms were reported in the HCQ group as placebo (14% vs
56%, p=0.21). There was no significant difference on the
VAS scale in the average improvement in symptom severity
between the two groups (absolute difference —0.27 points,
95% CI 0.61-0.07 points, p=0.117). Incidence of
hospitalisation or death was overall low and did not differ
between the two groups (n=5 in HCQ group vs n=10 in
the placebo group, p =0.29). Adverse events were again more
common in the HCQ group (43% vs 22%, p <0.001), and
were predominantly gastrointestinal in origin. A big limitation
is the lack of access to laboratory testing to confirm cases of
COVID-19. However, this study adds to the body of knowl-
edge disputing the efficacy of HCQ in COVID-19, with no
substantial reduction in symptom severity or prevalence over
time in non-hospitalised patients with early COVID-19.

With the limitations associated with these trials, the
results could perhaps be described as provocative rather
than definitive, with the potential prevention benefits yet
to be determined. The Healthcare Worker Exposure
Response and Outcomes of Hydroxychloroquine trial
(HERO-HCQ; ClinicalTrials.gov identifier:
NCT04334148), a randomised double-blind placebo-con-
trolled trial of approximately 15,000 healthcare workers,
is expected to be completed in September and may pro-
vide more definitive data on the role of HCQ in the
prevention of SARS-CoV-2 infection. Currently, there
is insufficient evidence the support the use of CQ/
HCQ in either prevention or treatment of COVID-19
and it should not be used outside clinical trials. Stocks
of HCQ need to be protected to ensure available supply
for those with rheumatic disease [48].

Steroids

The preliminary results of the RECOVERY trial report on the
effect of dexamethasone in patients hospitalised with COVID-
19 (clinically suspected or laboratory-confirmed) [49].
Participants were randomised 2:1 to receive standard care or
standard care plus dexamethasone 6 mg for up to 10 days or
hospital discharge. Participants and trial staff were aware of
the assigned treatments. Primary outcome was all-cause mor-
tality within 28 days after randomisation. In total, 2104 par-
ticipants were randomised to dexamethasone and 4321 partic-
ipants to usual care alone, with a mean age of 66.1 (SD 15.7)
years, 36% female and 56% having at least one major co-
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existing illness. SARS-CoV-2 infection was laboratory-
confirmed in 89%. Mortality at 28 days was significantly low-
er in the dexamethasone group (rate ratio 0.83, 95% CI0.75 to
0.93), with the biggest benefit seen in the participants receiv-
ing mechanical ventilation (rate ratio 0.64, 95% CI 0.51 to
0.81), followed by those receiving oxygen without invasive
mechanical ventilation (rate ratio 0.82, 95% CI 0.72 to 0.94).
There was no clear effect amongst patients not receiving any
respiratory support (rate ratio 1.19, 95% CI 0.91 to 1.55).
Patients with a longer duration of symptoms were more likely
to derive a greater mortality benefit with dexamethasone. The
authors hypothesise that the benefit seen in participants requir-
ing respiratory support and in those recruited after their first
week of illness may suggest that by that stage the disease is
dominated by immunopathological elements, with active viral
replication playing a lesser role at that stage.

The more recent COVID High-intensity Immunosuppression
in Cytokine storm syndrome (CHIC) prospective observational
study described 86 patients treated according to a protocol in
comparison to 86 matched controls treated with supportive care
[50]. Participants had a diagnosis of COVID-19 (clinically sug-
gestive plus positive PCR or chest CT result) and evidence for
concomitant cytokine storm syndrome (oxygen saturations <
94% or tachypnoea of > 30/min, plus two out of high CRP, high
ferritin or high D-dimer). Treatment protocol consisted of IV
methylprednisolone (MP) 250 mg IV day 1, MP 80 mg IV days
2-5, with an option of a 2-day extension) plus escalation with
tocilizumab between days 2 and 5 (single dose of 8 mg/kg to a
max of 800 mg) for participants with lack of clinical improve-
ment or worsening in respiratory status, required in 43% of the
treatment group. Primary outcome was discharge from hospital
or definite clinical improvement. Treatment group had a 79%
higher likelihood of achieving definite clinical improvement
(HR 1.79,95% CI 1.20 to 2.67) and on average achieved it 7 days
earlier. Hospital mortality was 65% lower in the treatment group
(HR 0.35, 95% CI 0.19 to 0.65) and the likelihood to require
mechanical ventilation was 71% lower in the treatment group
(HR 0.29, 95% CO 0.14 to 0.60). Sensitivity analysis excluding
the 43% requiring TCZ revealed that the treatment effects in-
creased, suggesting high-dose steroids can achieve a clinically
relevant treatment effect alone.

Both of these studies provide suggestive evidence that glu-
cocorticoids have a role in the treatment of COVID-19, al-
though exactly when they should be started is still not clear.

IL-1 and IL-6 Inhibitors

There is a plausible biological rationale for using IL-6 and IL-
1 inhibitors in the treatment of COVID-19. As outlined earlier,
severe COVID-19 is associated with a cytokine storm and
several studies have demonstrated that IL-1 and IL-6 levels
are higher in those with a more severe course of disease [5, 7,

9, 51]. That being said, robust clinical data investigating the
use of either IL-1 or IL-6 blockade is limited to date.

Investigators in Milan [52] conducted a retrospective co-
hort study investigating the benefit of anakinra, an IL-1 inhib-
itor, in adults with confirmed COVID-19, severe to moderate
ARDS and hyperinflammation, managed with non-invasive
ventilation. Participants in the anakinra arm received either
high-dose (n=29) or low-dose (n=7) subcutaneously. All
participants received standard therapy (defined as HCQ and
lopinavir/ritonavir), with 16 patients in the control arm. At
7 days, the low-dose arm was stopped due to lack of clinical
benefit. Compared with standard treatment, the high-dose
anakinra participants had a higher survival rate at 21 days
(90% vs 56%, p =0.009). Limitations include lower median
age in the anakinra group (62 vs 70 years), the uncontrolled
retrospective nature of the study, plus the small numbers.
However, the clinical benefit seen with anakinra should
prompt further studies to investigate whether it is a true effect.

A retrospective case-control study [53] compared 96 adults
with severe to critical COVID-19 disease given a single dose
of tocilizumab (TCZ), an IL-6 inhibitor, with a control group
of 97 individuals requiring levels of supplemental oxygen that
matched the treatment group. Primary endpoint was overall
mortality rate. Mortality was reduced in the TCZ group (52%
vs 62%), although it did not reach statistical significance (p =
0.09). When intubated patients were excluded, mortality was
significantly lower in the TCZ group (6% vs 27%, p =0.02),
but numbers were small. The retrospective nature of this study
comes with several limitations, in particular the lack of
matching.

A controlled observational study [54] compared 78 indi-
viduals with COVID-19 requiring mechanical ventilation
treated with TCZ with 76 individuals who were not. Patients
were included if they had severe pneumonia, a laboratory-
confirmed COVID-19 diagnosis and required mechanical
ventilation. The standard dose of TCZ was a single dose of
8 mg/kg (maximum 80 mg). Primary outcome was survival
probability after intubation. Of note, TCZ-treated patients
were younger, less likely to have chronic lung or kidney dis-
ease and had lower D-dimer levels. Survival was significantly
higher amongst TCZ-treated patients (p = 0.02) and there was
a lower hazard of death, even when controlled for confounders
with propensity-score matching (HR 0.54, 95% CI 0.35—
0.84). TCZ-treated patients were twice as likely to develop a
superinfection (54% vs 26%, p < 0.001); however, this did not
affect case-fatality ratio (22% vs 15%, p =0.42). Caution is
required interpreting these results due to several limitations,
including incomplete data, baseline differences between
groups and no formalised treatment protocol.

Recently randomised phase 3 trials of IL-6 inhibitors in-
volving TCZ and sarilumab have ended in disappointment
[55]. The COVACTA trial for TCZ failed to meet its primary
endpoint of improved clinical statues or the secondary
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endpoint of decreased mortality, whilst the sarilumab trial was
suspended for futility.

Other Immunomodulators

There is a plausible role for the use of TNF-inhibitors in the
treatment of COVID-19 owing to the cytokine storm, but to
date, there is a lack of clinical evidence. JAK-inhibitors may
also reduce the cytokine drive seen in COVID-19 by targeting
those cytokines that are dependent on JAK-signalling [56].
Again, clinical data is lacking. An open-label trial was con-
ducted [57] examining the safety and clinical impact of
baricitinib 4 mg/day added to standard of care (lopinavir/rito-
navir plus HCQ) in twelve adults with moderate COVID-19
pneumonia. The control group (n =12) received standard of
care only. Baseline median CRP was significantly higher in
the baricitinib group (8.2 vs 4, p=0.002). Patients in the
baricitinib group experienced significantly more clinical im-
provement by week two than the control group. Discharge
occurred in 58% of the baricitinib group vs 8% of the control
group at week 2 (p =0.027). No ICU admission was required
the baricitinib group, compared to 33% of controls.

Remdesivir

Analysis of the role of anti-viral agents, specifically
remdesivir, is outside the scope of this article; however, as
one of the few recommended treatments for COVID-19
[58], it would be remiss to not mention it at all. Remdesivir
inhibits viral replication through premature termination of
RNA transcription. The Adaptive Covid-19 Treatment Trial
(ACTT-1) [59] was a phase 3 double-blind RCT comparing
remdesivir to placebo in 1062 adults hospitalised with
COVID-19 with evidence of lower respiratory tract involve-
ment. Those in the remdesivir arm recovered more quickly
than those in the placebo arm, median 10 days (95% CI 9 to
11) vs 15 days (95% CI 13 to 18), with no safety signals
identified. A second RCT of 237 patients comparing
remdesivir to placebo showed a numerically quicker time to
clinical improvement in the remdesivir group in patients with
symptoms of less than 10 days, but this did not reach statistical
significance [60]. However, the study was terminated prior to
attaining the prespecified sample size, as the outbreak was
brought under control in the recruiting area; therefore, the final
numbers were perhaps underpowered to detect a significant
difference. A pharma-sponsored trial investigated the differ-
ence between 5 and 10 days of treatment in an RCT of 397
hospitalised patients and found no significant difference in
clinical improvement between the two groups [61].

The World Health Organization’s (WHO) recently released
interim results of the SOLIDARITY trial [62¢¢] which was a
large multi-national randomised trial on the effects of
remdesivir in addition to three other prominent anti-viral
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agents. The primary endpoint was in-hospital mortality in
moderate to severe COVID-19 infections in hospitalised pa-
tients. The analysis showed no significant reduction in
hospitalisation, ventilation initiation or duration of
hospitalisation in patients treated with remdesivir. The WHO
is now considering expanding the SOLIDARITY trial to ex-
plore other potential treatment options for COVID-19.

Tele-Medicine in Rheumatology

The rapid lockdown of societies globally forced rheumatolo-
gists to quickly devise innovative and effective strategies to
allow them to continue providing care to their patients.
Physical visits to clinic settings were largely switched to vir-
tual consultations, with the dual aim of reducing the burden on
acute healthcare systems and prioritising the safety of patients,
staff and society. A survey completed by 221 members of the
Indian Rheumatology Association revealed that 51.6% had
adopted virtual consultations in March 2020, with only 10%
continuing their clinics [63, 64]. Of the rheumatologists who
were delivering virtual care, the majority used WhatsApp
(51.6%), with the remainder using emails (22.8%) or video
consultations (27.1%).

This switch to virtual delivery was borne out of ne-
cessity, with little knowledge of their effectiveness. A
rheumatology department of an Italian hospital reported
their experience of conducting 105 tele-rheumatology
visits for individuals with PsA undergoing therapy with
biologic (n=91) or targeted synthetic DMARDs (n=14)
[65]. The consultations were supported by secure trans-
mission of supplemental information such as laboratory
tests. Patients were also invited to upload pictures of
suspected active articular or cutaneous manifestations.
In 94 patients, therapy was continued, with NSAIDs
added in ten cases if clinically indicated. Evidence of
active arthritis or enthesitis on review, supported by
photos, led to an in-person visit that or the following
day, required in only ten patients. This study demon-
strates that tele-rheumatology has a role in reducing
face-to-face visits during a pandemic.

As this pandemic is unfortunately likely to continue for the
foreseeable future, it is important to understand whether vir-
tual delivery of care is acceptable to patients. The rheumatol-
ogy department of a Spanish hospital surveyed 644 patients to
evaluate their satisfaction with phone consultation and the
profile of patients who considered phone consultations to be
helpful [66]. Of the 37.9% of patients who had received a
phone consultation throughout confinement, 52.7% consid-
ered that phone consultation could be useful in the monitoring
of rheumatic disease. Individuals who considered the phone
consultation useful tended towards being younger (44.9 vs
48.4 years, p=0.059) and had significantly (p < 0.05) lower
levels of axial pain, peripheral stiffness and axial stiffness.
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Gender, diagnosis or treatment had no bearing on whether a
person found the phone consultation useful.

One difficulty with the virtual care is the inability to under-
take a clinical examination, critical for the accurate assessment
of joints. In RA, there is an abundance of evidence supporting
a treat-to-target approach [67], which utilises a composite
measure of disease activity that includes joint counts, such
as the disease activity score (DAS28-CRP). The rheumatoid
arthritis impact of disease (RAID) score is a patient-derived
score with seven items assessing pain, fatigue, functional dis-
ability, sleep, coping, physical and emotional well-being,
which is validated, reliable and sensitive to change [68, 69].
Patients can complete this score at home, thus making it po-
tentially suitable for use in virtual clinics. A RAID score of < 2
is regarded as a patient acceptable state [70]. A UK-based
study explored the association between a RAID score and
DAS-28 using mixed-effects regression analysis and found
that 97% of patients with a RAID score <2 had remission as
defined by DAS28-CRP < 2.4 [71]. This study provides rheu-
matologists with reasonable confidence that RAID could be
adapted to a virtual clinic, whereby a patient reporting a RAID
of <2 would have achieved a DAS28-CRP of <2.4.

Another potential useful tool in virtual care is the Flare
Assessment in Rheumatoid Arthritis (FLARE) questionnaire,
which was developed and validated with the aim of detecting
RA flare [72]. This instrument is self-administered by patients
and contains 13 statements, with a Likert-scale response. Cut-
offs to detect a flare and need for treatment adjustment have
been developed, with acceptable discriminative capacity [73].
It has also been compared to the DAS28-CRP and found to be
useful in ruling out a flare [74]. An RCT tested the ability of
the FLARE-RA in 275 individuals to monitor disease activity
compared to outpatient follow-up. Participants were
randomised to patient-reported outcome (PRO)-based tele-
health follow-up with a rheumatologist, PRO-based tele-
health follow-up with a nurse or conventional physician-led
follow-up [75]. Tele-health groups were scheduled for a tele-
phone consultation every 3—4 months. It was pre-determined
that individuals in the tele-health group would require a phys-
ical consultation if the FLARE-RA score was >2.5 or the
CRP was >10 mg/dl. The primary outcome was the DAS28
score. Mean number of visits to the outpatient clinic was 4.15
(SD 1) in the control group, 1.75 (SD 1.03) in the rheumatol-
ogist tele-health group and 1.72 (SD 1.03) in the nurse tele-
health group. The study discovered that tight control of dis-
ease activity in RA obtained by PRO-based tele-health follow-
up was not inferior to conventional outpatient follow-up in
patients with low disease activity or remission. The tele-
health groups had more than a 50% reduction in face-to-face
consultations. Both findings are reassuring for rheumatolo-
gists attempting to rapidly switch to a virtual-based care set-
ting. Overall, telehealth was received positively by patients
[76]. However, concerns existed regarding the absence of

face-to-face contact with healthcare professionals. Patients al-
so differed in their acceptance of tele-health, described by
Knudsen et al. [76] as the ‘keen’ and ‘reluctant’ patient, and
more research is needed to assist physicians in how to best
accommodate the different values and preferences of patients.

An Italian group [77] conducted a 24-month retrospective
observational study examining whether self-reported flares
(SRF) by patients with RA could predict radiographic pro-
gression. SRF were defined as any worsening of the disease
in between visits reported by patients. Short flares (SF) were
defined as a DAS28>2.6 or an increase of > 0.6 from the
previous visit, as assessed by the physician at a visit. SRF
were predictors of radiographic progression in a multivariable
regression model (OR 3.63, 95% CI 1.16 to 11.36), whereas
SF were not (OR 2.78, 95% CI 0.70 to 11.10). This study has
several limitations, including its retrospective nature and small
number of participants experiencing radiographic progression,
but is reassuring that in a world where virtual medicine has
become essential, self-report by individuals with RA appears
to have clinical utility. Additionally, a systematic review and
meta-analysis synthesised the results of 18 articles and found
that the correlation between patients with RA and assessors
for tender joint counts was 0.61 (95% CI1 0.47 to 0.75) and for
swollen joints was 0.44 (95% CI 0.15 to 0.73), with the use of
a homunculus yielding better results than text format [78].

There is a paucity of data reporting on self-report in other
rheumatic diseases. A study of 140 individuals with PsA dem-
onstrated poor correlation between patient and physician
scores for tender and swollen joints [79]. Although agreement
between physician and patient was better for deformed joints
and severity of psoriasis, it still did not reach a clinically useful
level of agreement.

In SLE, the Brief Index of Lupus Damage (BILD) is a
patient-reported tool, administered by an interviewer via
phone or in person and validated against the Systemic Lupus
International Collaborating Clinics/American College of
Rheumatology Damage Index (SDI) [80]. It has been adapted
to a self-administered format (SA-BILD) [81]. The BILD has
been shown to be both sensitive to change in disease status
and a predictor of mortality [82] and could be a useful tool to
assess individuals with SLE through tele-medicine.

PROs such as the Bath Ankylosing Spondylitis Disease
Activity Index (BASDATI) [83], Bath Ankylosing
Spondylitis Functional Index (BASFI) [84], the Ankylosing
Spondylitis Quality of Life (ASQoL) measure [85] and the
Health Assessment Questionnaire (HAQ) [86] are key in the
assessment and management of axial spondyloarthritis
(axSpA) and could be adapted to be performed virtually.
Assessing spinal mobility represents more of a challenge in
virtual models of care, but could potentially be grossly
assessed over video; however, to our knowledge, this has
not yet been validated against the Bath Ankylosing
Spondylitis Metrology Index (BASMI).
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Conclusion

The face of medicine has changed beyond recognition over
the last few months. The emergence of COVID-19 led to an
international mobilisation of the medical and scientific com-
munity, with a need to publish and share data, with as much
speed as possible. As a result, the rheumatology literature is
understandably dominated by observational data to date, with
inherent bias. However, the available evidence is largely
reassuring. Although there is a suggestion of an increased risk
of respiratory failure in individuals with rheumatic disease,
this was not accompanied by an increased risk of mortality.
Similar to the general population, increasing age and the pres-
ence of comorbid conditions appear to confer the greatest risk
of a poor outcome in individuals with rheumatic disease.
Biologics do not appear to increase the risk of severe disease,
although the use of glucocorticoids likely does. However, it
cannot be out-ruled that preventative measures taken by indi-
viduals with rheumatic disease may have been a significant
factor in all these studies.

It is still early days in this pandemic; we cannot afford
complacency when it comes to managing the health of indi-
viduals with rheumatic disease.
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