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ABSTRACT

Objectives To analyse the effect of targeted therapies,
either biological (b) disease-modifying antirheumatic
drugs (DMARDs), targeted synthetic (ts) DMARDs

and other factors (demographics, comorbidities or

Key messages

What is already known about this subject?
» The potential effect of targeted therapies on the

COVID-19 symptoms) on the risk of COVID-19 related prognosis of COVID-19 in rheumatic patients re-
hospitalisation in patients with inflammatory rheumatic mains to be clarified with studies yielding inconsis-
diseases. tent results.

Methods The COVIDSER study is an observational What does this study add?

cohort including 7782 patients with inflammatory » This study conducted in a structured cohort of rheu-
rheumatic diseases. Multivariable logistic regression was matic patients shows that targeted therapies are not
used to estimate ORs and 95% Cls of hospitalisation. associated with a different prognosis of COVID-19,
Antirheumatic medication taken immediately prior to except for rituximab, linked with an increased risk
infection, demographic characteristics, rheumatic disease of hospitalisation, and tumour necrosis factor inhibi-
diagnosis, comorbidities and COVID-19 symptoms were tors, associated with a reduction in that risk.
analysed. » Some COVID-19 symptoms like asthaenia, nausea,
Results A total of 426 cases of symptomatic COVID-19 fever and dyspnoea were associated to an increased
from 1 March 2020 to 13 April 2021 were included in risk of hospitalisation.

the analyses: 106 (24.9%) were hospitalised and 19
(4.4%) died. In multivariate-adjusted models, bDMARDs
and tsDMARDs in combination were not associated with
hospitalisation compared with conventional synthetic
DMARDs (OR 0.55, 95% Cl 0.24 to 1.25 of b/tsDMARDs,
p=0.15). Tumour necrosis factor inhibitors (TNF-i) were
associated with a reduced likelihood of hospitalisation (OR
0.32,95%Cl 0.12 to 0.82, p=0.018), whereas rituximab
showed a tendency to an increased risk of hospitalisation

How might this impact on clinical practice or

further developments??

» Our results support that rheumatic patients treat-
ed with targeted therapies do not require special
attention for COVID-19, except those treated with
rituximab, who are at risk for more severe disease.
Some COVID-19 symptoms could guide in the risk
stratification of rheumatic patients who develop the

o infection.
(OR 4.85, 95% Cl 0.86 to 27.2). Glucocorticoid use was not
associated with hospitalisation (OR 1.69, 95%Cl 0.81 to
3.55). A mix of sociodemographic factors, comorbidities
and COVID-19 symptoms contribute to patients’ INTRODUCTION
hospitalisation. Since the outbreak of the COVID-19 pandemic,
Conclusions The use of targeted therapies as a group the question on the clinical course of patients
is not associated with COVID-19 severity, except for with rheumatic and musculosketal diseases
rituximab, which shows a trend towards an increased (RMDs) receiving targeted therapies, either
risk of hospitalisation, while TNF-i was associated biological ~ disease-modifying  antirheumatic

with decreased odds of hospitalisation in patients with
rheumatic disease. Other factors like age, male gender,
comorbidities and COVID-19 symptoms do play a role.

drugs (bDMARDs) or targeted synthetic
DMARDs (tsDMARDs) has been a matter of
discussion. On one hand, patients with RMDs on

BM)
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targeted therapies are known to have an increased risk for
severe bacterial and viral infections.'* On the contrary, some
of these drugs, such as interleukin-1, interleukin-6 or Janus
kinase (JAK) inhibitors, could have a protective role on the
cytokine storm syndromes involved in the physiopathology
of severe COVID-19 and, in fact, have been studied as poten-
tial treatments of severe COVID-19.>°

The information on the severity of the clinical course
of COVID-19 (ie, hospitalisation or death risk) in
patients with RMDs is confusing because of contradictory
results and potential confounders in the various studies
published so far, with suggestions of a similar course
to that of the general population, a worse prognosis or
even a better one in patients with some conditions like
systemic autoimmune diseases.”"”

The potential effect of ts/bDMARDs on the prognosis of
these patients is also poorly understood with studies showing
no effect, worsening or even improving the outcome of these
patients.” ? "1 Tt is important to clarify this to adequately
inform therapeutical decisions in patients who develop
COVID-19 while receiving b/tsDMARDs. Some of the
possible reasons for this heterogeneity of previous studies
rely on the race for rapid generation and analysis of data in
the context of the pandemic.

This report analyses COVID-19 prognosis (assessed by
risk of COVID-19 related hospitalisation) in patients with
RMDs receiving targeted therapies, either bDMARDs or
tsDMARDs belonging to three well-established Spanish
databases included in the COVIDSER study.

PATIENTS AND METHODS

Study design and data sources

The COVIDSER study is an observational cohort of
patients from three Spanish databases of patients
with RMDs: BIOBADASER III, CARdiovascular in

rheuMAtology (CARMA) and RELESSER registries,
all promoted by the Spanish Society of Rheumatology
(SER). All patients from participant centres in these
three registries (ie, 28 sites in the BIOBADASER, 61 sites
in the CARMA and 39 sites in the RELESSER-Pros) who
had a diagnosis of rheumatoid arthritis (RA), spondyloar-
thritis (SpA), systemic lupus erythematosus (SLE) and
other inflammatory autoimmune rheumatic disease were
invited to participate. A total of 7782 patients diagnosed
with RA, SpA, SLE and other inflammatory rheumatic
diseases were included in the COVIDSER study (see
figure 1). The COVIDSER patient group has not been
included in other similar studies.

BIOBADASER 1III is a prospective national registry
to evaluate the long-term safety of patients with rheu-
matic diseases who are undergoing treatment with
targeted therapy: bDMARDs, including biosimilars,
and tsDMARDs.” The CARMA project is a prospective
10-year follow-up cohort study designed to determine
the risk of cardiovascular mortality in patients older than
18 years with RA, axial-spondyloarthritis (AxSpA) or
psoriatic arthritis (PsA).*' RELESSER-PROS is a prospec-
tive study of patients with SLE included in the original
RELESSER study.” These registries had been approved
by the Spanish Agency of Medicines and Medical Devices
as well as by the respective ethics committees of all partici-
pant health institutions, and all participants provide their
written informed consent to be included in the database
and for using their data for investigational purposes. We
informed all ethics committees involved in those regis-
tries about the project presented herein.

Case definition and study variables
Patients with a confirmed or suspected diagnosis of
COVID-19 included in any of the three registries from 1

i BIOBADASER CARMA BIOBADASER
N=5668 N=1029 N=1085
Patients included in 4 Total
the study N=7782
RA SpA SLE Other
N=2537 N=3308 N=1179 N=758
B RA SpA SLE Other
N=154(6.1%) N=165 (5.0%) N=61(5.2%) N=46 (6.1%)
Patients with ‘ | | |
COVID-19 Il
Total
N=426 (5.5%)
Need for Hospitalized Non hospitalized

hospitalization

N=106 (25.2%)

N=320(74.8%)

Figure 1 Flo -chart. Patients included in the analysis.
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March 2020 to 13 April 2021 were analysed. We consid-
ered that patients were cases of COVID-19 if they had
either PCR or antigen test positive (confirmed cases).
We also included suspected cases during the first months
of the pandemic—due to the limited availability of diag-
nostic tests—as patients with clinical symptoms/signs
highly compatible with COVID-19, namely, fever, dysp-
noea, cough and pneumonia, as assessed by X-ray or CT
scan and positive epidemiological factors such as close
contacts to patients with COVID-19. Cases were identified
during the follow-up visits of the corresponding regis-
tries and/or revising the clinical records of the patients
included in the database.

The following COVID-19 related information was
recorded from the identified cases: date of diagnosis,
type of case and symptoms of COVID-19, including
fever or chills, cough, shortness of breath or difficulty
breathing, anosmia, ageusia/dysgeusia, sore throat,
arthralgia, myalgias, rhinorrhoea, nausea/vomiting,
diarrhoea, fatigue, headache, chest pain and abdominal
pain. Hospitalisation, ICU admission and the outcome
of the COVID-19 were recorded. Regarding patients and
disease characteristics, the following data were collected:
age, gender, body mass index (BMI), diagnosis, date
of diagnosis, comorbidities (Charlson index) and risk
factors (smoking status). Rheumatic disease activity prior
to and 3months after COVID-19 was categorised into
remission, mild, moderate or severe activity at the investi-
gator’s judgement. Regarding treatment, information on
the treatment of rheumatic disease was recorded, catego-
rised as non-biological DMARD, including conventional
synthetic (cs) DMARD (methotrexate, hydroxychloro-
quine/chloroquine, others) and tsDMARDs (baricitinib
and tofacitinib), bDMARDs (tumour necrosis factor
(TNF) inhibitors, anti-IL-1 inhibitor, anti-IL-17 Inhibitor,
anti-B cell (anti-CD20 and anti-BAFF), IL-6 inhibitors and
others), glucocorticoids and other treatments (namely,
non-steroidal anti-inflammatory drugs (NSAIDs) and
ACEI) at the time of the onset of the symptoms. The
remaining information used in this retrospective study
was extracted from the corresponding registry.

Statistical analysis

Quantitative variables are described with the mean and
SD or the median and IQR, and the qualitative varia-
bles with the absolute and relative frequencies. For the
bivariate analysis, quantitative variables were compared
using the Student’s t test or analysis of variance and for
non-parametric variables with the Mann-Whitney U or
Kruskal Wallis H tests, and qualitative variables using the
%” test or Fisher’s exact test. Descriptive analysis was strat-
ified according to the use of ts/bDMARDs.

We evaluated the factors associated with hospitalisa-
tion among patients with COVID-19 using a logistic
regression model. Regardless of the procedure, the
independent variables included in the model were the
following: treatment of rheumatic disease categorised as
c¢sDMARD, bDMARD and/or tsDMARD, demographics

(age, sex, race and tobacco); rheumatic disease diagnosis
and disease duration; comorbidities including chronic
obstructive pulmonary disease, diabetes, hypertension,
BMI, obesity, neoplasia, chronic liver disease and chronic
kidney disease; and the symptoms of COVID-19.

Candidate variables were chosen as those that in the
univariate study (or bivariate study according to table
3) presented a p value <0.1. Logistic regression was
then applied with the Wald backward variable selection
method on all of them (cut-off point 0.10), except for
sex, diagnosis of rheumatic disease, type of biological
and glucocorticoid use, which were kept as fixed factors
(Method enter). Glucocorticoids were forced into the
model because of their potential role in promoting infec-
tions. The discrimination properties of these models were
assessed with the area under the receiver operating char-
acteristic curve (AUROC), as well as the detection rates
of hospitalisation and kappa coefficient of concordance
between observed and predicted values. All statistical
analyses were performed using SPSS (V.25, IBM SPSS).
Results were considered significant if p<0.05.

RESULTS

Patient disposition and characteristics

A total of 7782 patients were included in the study.
Patients were diagnosed with SpA (including PsA, AxSpA
(including non-radiographic forms), undifferentiated
SpA, reactive arthritis, enteropathic arthritis and SAPHO-
Synovitis, Acne, Pustulosis, Hyperostosis and Osteitis-)
(n=3308, 42.5%), RA (n=2537, 32.6%), SLE (n=1179,
15.2%), of other rheumatic diseases including, juvenile
idiopathic arthritis (n=130), vasculitis (n=71), Behcet’s
disease (n=30), Sjogren’s Syndrome (n=33) and other
less common inflammatory rheumatic conditions (n=758,
9.7%) (figure 1). We identified 426 (5.5%) patients with
symptomatic COVID-19 during the study period, with
similar proportion among patients with RA 6.1% (154
out of 2537 patients), SpA 5% (165 out of 3308 patients),
SLE 5.1% (61 out of 1179 patients) or other rheumatic
diseases 6.1% (46 out of 758 patients) (p=0.26).

The demographic and clinical characteristics, comor-
bidities, as assessed by the Charlson index, and the
patients’ antirheumatic treatments (grouped by their
nature into bDMARDs, tsDMARDs and c¢sDMARDs,
glucocorticoids, NSAIDs and ACE inhibitors and
bDMARDs also by mechanism of action), globally and by
diagnosis, are shown in table 1. Patients were predom-
inantly middle-aged women (69%) with long-standing
disease (11.0, IQR: 5.8-17.4 years). The diagnosis of
COVID-19 dated from 1 March 2020 to 13 April 2021 and
was confirmed by a positive PCR or antigen test in a 69%
(n=294) of the cases (n=426). Most patients, 386 recov-
ered without sequelae (91.0%) but 19 (4.0%) died.

Effect of b/tsDMARDs on the risk of hospitalisation
Overall, 106 (24.9%) of the patients with symptomatic
COVID-19 were hospitalised. Hospitalisation was more

Alvaro Gracia JM, et al. RMD Open 2021;7:€001925. doi:10.1136/rmdopen-2021-001925 3



RMD Open

I

Table 1 Characteristics of the patients with rheumatic diseases and symptomatic COVID-19

Variable RA (n=154) SpA (n=165) SLE (n=61) Other RD (n=46) Total (n=426)
Age (years), median (IQR) 59.5 (48.1-67.5) 52.8 (44.6-60.9) 48.5(40.4-57.9) 57.0(31.1-64.6) 55.1 (44.6-63.3)
Sex (male), n (%) 29 (19%) 87 (53%) 6 (10%) 11 (24%) 133 (31%)
Race, n (%)
Caucasian 126 (82) 160 (97) 54 (88) 42 (92) 382 (90)
Latin American 22 (14) 3(2) 6 (10) 2 (4) 33 (8)
Others 6 (4) 2(1) 1) 24 11 (2)
Tobacco, n (%)
Current smoker 15 (10) 23 (14) 10 (16) 3(7) 51 (12)
Former smoker 35 (23) 38 (23) 25 (41) 6 (13) 104 (24)
Non-smoker 104 (67) 104 (63) 26 (43) 37 (89) 271 (64)
BMI, mean+SD 27.5+5.1 28.5+5.4 26.3+6.0 25.5+4.7 27.5+5.4
>30 Obesity, n (%) 47 (30) 68 (41) 8 (13) 10 (22) 133 (31)
Overweight/obesity, n (%) 107 (70) 117 (71) 37 (61) 23 (50) 284 (67)
Rheumatic disease duration 10.7 (6.1-15.2) 9.2 (4.4-17.6) 16.2 (11.7-21.9) 11.1 (2.7-14.8) 11.0 (6.8-17.4)
(years), median (IQR)
COVID-19 diagnosis, n (%)
Confirmed cases 113 (73) 111 (67) 38 (62) 32 (70) 294 (69)
Suspected cases 41 (27) 54 (33) 23 (38) 14 (30) 132 (31)
COVID-19 outcomes, n (%)
Recovered without sequelae 136 (88) 156 (94) 54 (88) 40 (87) 386 (91)
Recovered with sequelae 9 (6) 6 (4) 3 (5) 3(7) 21 (5)
Death 9 (6) 3(2) 4(7) 3(7) 19 (4)
Hospitalisation, n (%) 54 (35) 30 (18) 13 (21) 9 (20) 106 (25)
ICU admission, n (%) 12 (8) 4 (2) 4. (7) 12 21 (5)
Last available DAS-28, 3.6+1.7 2.7+1.3 - - 3.2+1.6
mean+SD
Treatments (last treatment previous to COVID-19 diagnosis)
bDMARD, n (%)
TNF inhibitors 54 (35) 105 (64) - 16 (35) 175 (41)
IL-17 inhibitors - 18 (11) - - 18 (4)
IL-1-inhibitor 2 (1) - - - 2 (0.5)
Anti-B cells 9 (6) - 12 (20) 3(7) 24 (6)
Anti-CD20 9 (6) - 3 (5) 3(7) 15 (3.5)
Anti-BAFF - - 9 (15) - 92
IL-6 inhibitors 16 (10) - - 5(11) 21 (5)
Others (T cell activation 13 (8) 8 (5) 1) 5(11) 27 (6)
inhibitor, IL-12/23 inhibitor)
tsDMARD, n (%)
Apremilast (inh. PDE4) - 74) - - 72
Baricitinib 15 (10) 1(0.6) - - 16 (4)
Tofacitinib 22 (14) - - - 22 (5)
csDMARD, n (%)
Methotrexate 56 (36) 29 (18) 3(5) 9 (20) 97 (23)
Chloroquine 11 (7) - 32 (53) 3(7) 46 (11)
Other 27 (17) 15 (9) 9 (15) 3(7) 54 (13)
Glucocorticoids, n (%) 81 (53) 21 (13) 31 (51) 18 (39) 151 (35)
Continued
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Table 1 Continued

Variable RA (n=154) SpA (n=165) SLE (n=61) Other RD (n=46) Total (n=426)
NSAIDs, n (%) 36 (23) 58 (35) 4.(7) 4(9) 102 (24)
ACEI, n (%) 16 (10) 17 (10) 10 (16) 2 (4) 45 (11)

Comorbidities
Charlson index
Mean+SD 2.2+1.8 1.7£1.0 2.3+1.9 2.5+2.2 2.1+1.6
Median (IQR) 2 (1-3) 1(1-2) 1(1-3) 1.5 (1-4) 1(1-3)

ACEI, ACE inhibitors; bDMARD, biological disease-modifying antirheumatic drugs; BMI, body mass index; csDMARD, conventional synthetic
disease-modifying antirheumatic drug; DAS-28, Disease activity score-28; ICU, intensive care unit; IL, interleukin; NSAIDs, non-steroidal
anti-inflammatory drugs; RA, rheumatoid arthritis; RD, rheumatic diseases; SLE, systemic lupus erythematosus; SpA, spondyloarthropathies;
TNF, tumour necrosis factor; tsDMARD, targeted synthetic disease-modifying antirheumatic drugs.

frequent among patients with RA (54 out of 154 patients,
35.1%) and less frequent among SLE (13 out of 48
patients, 21.3%) and SpA (30 out of 165 patients, 18.2%)
patients (p=0.0018). Admission to the intensive care unit
(ICU) was required by 21 patients (4.9%) (table 1).

Table 2 shows the demographic characteristics,
COVID-19 symptoms, rheumatic disease and comorbid-
ities of the studied population according to the use of
ts/bDMARDSs or csDMARDs prior to COVID-19 diagnosis
and to the outcome of requiring hospitalisation or not.
Among hospitalised patients (n=106),a total of 71 (67.0%)
were receiving ts/bDMARDs and 35 (33%) csDMARD:s.
However, the proportions of patients that required hospi-
talisation were similar between both treatment groups,
23% (71 out of 305) for patients on ts/bDMARDs and
29% (35 out of 121) treated with csDMARDs (p=0.26).
By diagnosis, patients treated with ts/bDMARDs who
required hospitalisation were 44 (62%) RA, 20 (28%)
SpA, 3 (4%) SLE and 4 (6%) other rheumatic diseases,
while those who did not need hospitalisation were: 86
(37%) RA, 113 (48%) SpA, 10 (4%) SLE and 25 (11%)
other rheumatic diseases (p=0.002). In patients treated
with csDMARD:s, the proportion of patients hospitalised
and non-hospitalised by diagnosis showed no statistically
significant differences (p=0.319) (table 2). Hospitalised
patients on ts/bDMARDs treatment were consistently
elderly (61.4 vs 52.8years old, p<0.001), showed a higher
age at initiation of treatment (53.5 vs 47.3, p<0.001), had
a higher BMI (82% vs 65% overweight/obesity, p=0.023)
and had more comorbidities (61% vs 33%, p<0.001) than
non-hospitalised. Among the 121 patients with COVID-19
on csDMARD:s, hospitalisation occurred as well in elder
patients (68.3 vs 50.4years old, p<0.001), with more
comorbidities (77% vs 33%, p<0.001), including obesity
(50% vs 19%, p=0.018). When disease activity prior to
COVID-19 symptoms was analysed qualitatively, no differ-
ences were observed between the proportions of patients
in remission, low, moderate or high activity between those
who were hospitalised and those who were not (p=0.569)
(data not shown).

In the bivariate analysis (table 3), hospitalised patients
were significantly older (61.8 vs 52.2 years old, p<0.001),
had a different rheumatic disorder (p=0.003) being

RA the most common (54 out of 106, 51%), a longer
disease duration (12.9 vs 10.4 years, p=0.017), started
treatment with biologicals at an older age (54.9 vs 47.3
years old, p<0001) and had more comorbidities included
in the Charlson index (p<0.001), as well as higher BMI
(29.3 vs 26.9kg/m2, p=0.001), compared with the non-
hospitalised population.

Regarding DMARDs, hospitalised patients differed
from non-hospitalised patients in treatment with biolog-
icals (p=0.001), with a lower frequency of use of TNF-i
(256% vs 46%). The use of tsDMARDs and csDMARDs
was not associated with a different risk of hospitalisa-
tion, either alone or in combination (p=0.429) (online
supplemental table 1). In contrast, hospitalised patients
had been more frequently treated with glucocorticoids,
although the mean dose of these agents did not differ
between hospitalised and non-hospitalised ones. In terms
of COVID-19 symptoms, hospitalised patients showed
more frequently fever, cough, dyspnoea, chest pain,
abdominal pain, nausea/vomiting and asthaenia while
they exhibited less frequently sore throat and anosmia
than non-hospitalised.

In the multivariate analysis (table 4), the factors asso-
ciated with a significantly increased likelihood of hospi-
talisation were age (OR 1.053, 95% 1.024 to 1.082),
the presence of overweight/obesity (OR 2.222, 95% CI
1.043 to 4.733) or chronic liver disease (OR 5.003, 95%
1.036 to 24.161), and the presence of nausea (OR 4.379,
95% CI 1.708 to 11.225), fever (OR 6.093, 95% CI12.673 to
13.887), asthaenia (OR 2.263, 95% CI 1.092 to 4.687) and
dyspnoea (OR 11.515, 95% CI 5.453 to 24.316). Factors
associated with a significantly lower likelihood of hospi-
talisation were sore throat (OR 0.210, 95% CI 0.074 to
0.595) and arthralgia (OR 0.183, 95% CI 0.068 to 0.497).
Neither the type of the rheumatic disease, nor the form
of treatment were significantly associated with hospitalisa-
tion, except for patients treated with TNF-i that showed
a lower risk for hospitalisation (OR 0.032, 95% CI 0.125
to 0.821, p=0.018). Conversely, patients treated with anti-
CD20 showed a trend to hospitalisation by COVID-19 but
not reaching a significant difference (OR 4.84, 95% CI
0.86 to 27.24, p=0.073). The discrimination performance
of the model was excellent with an AUROC of 0.93
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Table 2 Characteristics of hospitalised and non-hospitalised patients according to use of ts/bDMARDs and/or csDMARDs

ts/bDMARDs csDMARDs
Hospitalised Non-hospitalised Hospitalised Non-hospitalised

Variable (n=71) (n=234) P value (n=35) (n=86) P value

Age (years), median (IQR) 61.4 (50.6-70.8) 52.8 (42.9-61.0) <0.001 68.3 (57.1-76.0) 50.4 (42.6-61.3) <0.001

Sex (male), n (%) 23 (32) 77 (33) 0.936 14 (40) 19 (22) 0.070

Ethnicity, n (%) 0.422 0.385
Caucasian 61 (86) 213 (91) 33 (94) 75 (87)

Latin American 7 (10) 16 (7) 1) 9 (11)
Others 3 (4) 5(2) 13 22

Tobacco 0.056 0.025
Current smoker 7 (10) 29 (12) - 15(17)

Former smoker 21 (29) 39 (17) 13 (37) 31 (36)
Non-smoker 43 (61) 166 (71) 22 (63) 40 (47)

BMI, mean+SD 28.9+5.2 27.0+5.1 0.023 30.3+7.9 26.6+5.0 0.014
>30 obesity, n (%) 19 (38) 47 (28) 0.221 10 (50) 12 (19) 0.018
Overweight/obesity, n (%) 49 (82) 121 (65) 0.023 19 (76) 41 (62) 0.322

COVID-19 diagnosis, n (%) 0.018 0.019
Confirmed cases 58 (82) 156 (67) 29 (83) 51 (59)

Suspected cases 13 (18) 78 (33) 6(17) 35 (41)
Symptomatic COVID-19, n (%) 71 (100) 200 (85) <0.001 35 (100) 76 (88) 0.061
COVID-19 symptoms, n (%)
Fever 63 (89) 105 (45) <0.001 29 (83) 50 (58) 0.011
Cough 54 (76) 118 (50) <0.001 28 (80) 46 (54) 0.008
Headache 16 (22) 64 (27) 0.446 7 (20) 21 (24) 0.812
Sore throat 8(11) 50 (21) 0.059 1(3) 23 (27) 0.002
Dyspnoea 47 (66) 41 (17) <0.001 23 (66) 10 (12) <0.001
Arthralgia 12 (17) 40 (17) 0.970 4 (11) 20 (23) 0.208
Myalgia 16 (22) 51 (22) 0.895 6(17) 23 (27) 0.349
Chest pain 19 (27) 21 (9) <0.001 7 (20) 6 (7) 0.051
Abdominal pain 9 (13) 12 (5) 0.056 3(9) 34) 0.354
Diarrhoea 17 (24) 50 (21) 0.627 9 (26) 12 (14) 0.184
Nausea/vomiting 17 (24) 16 (7) <0.001 3(9 8(9) 0.899
Anosmia 10 (14) 50 (21) 0.232 3(9) 19 (22) 0.080
Ageusia 9 (13) 45 (19) 0.286 2 (6) 13 (15) 0.226
Rhinorrhoea 5(7) 22 (9) 0.640 1(3) 13 (15) 0.065
Asthaenia 35 (49) 66 (28) 0.001 13 (37) 25 (29) 0.396

COVID-19 outcomes, n (%) <0.001 <0.001
Recovered without sequelae 55 (77) 228 (97) 20 (57) 83 (97)

Recovered with sequelae 6 (9 6 (3) 7 (20) 22
Death 10 (14) - 8 (23) 1(1)

ICU admission, n (%) 14 (20) - 7 (20) -

Rheumatic disease 0.002 0.319
RA 44 (62) 86 (37) 10 (29) 14 (16)
Spondyloarthropathies 20 (28) 113 (48) 10 (29) 22 (26)

Systemic lupus 3(4) 10 (4) 10 (29) 38 (44)
erythematosus
Continued
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Table 2 Continued

ts/bDMARDs csDMARDs
Hospitalised Non-hospitalised Hospitalised Non-hospitalised
Variable (n=71) (n=234) P value (n=35) (n=86) P value
Other rheumatic diseases 4 (6) 25 (11) 5(13) 12 (14)
Disease duration (years), 12.2 (6.0-18.3) 10.1 (5.4-15.2) 0.165 14.6 (10.6-22.5) 10.8 (5.0-18.5) 0.053
median (IQR)
Age (years) at the initiation of  53.5 (43.3-60.1) 47.3 (37.8-53.9) <0.001 - -
biologicals, median (IQR)
Time (years) from diagnosis to 3.9 (1.1-10.0) 3.2 (1.0-7.3) 0.399 - -
the first biological median (IQR)
Last available DAS-28 in 3.4+1.6 3.1+1.7 0.224 4.6+1.4 2.8+1.4 0.002
patients with RA, mean+SD
Treatments
Glucocorticoids, n (%) 39 (55) 65 (28) <0.001 19 (54) 28 (33) 0.039
Dose of glucocorticoids 6.0+3.7 6.2+4.7 0.851 5.9+1.9 8.0+7.1 0.429
(prior to COVID-19),
mean+SD
Dose of glucocorticoids 6 (15) 9 (14) 0.829 3 (16) 5(18) 0.853
>10mg, n (%)
NSAIDs, n (%) 19 (27) 58 (25) 0.756 7 (20) 18 (21) 0.909
ACEI, n (%) 12 (17) 19 (8) 0.043 3(9) 11 (13) 0.755
Comorbidity, n (%) 43 (61) 77 (33) <0.001 27 (77) 28 (33) <0.001
COPD 5 (7) 2(1) 0.009 6(17) 1(1) 0.002
Diabetes 16 (22) 21 (9 0.006 7 (20) 8(9) 0.130
Hypertension 32 (45) 62 (26) 0.005 20 (57) 22 (26) 0.001
Neoplasm 5(7) 6 (3) 0.136 4 (11) 34 0.106
Chronic liver disease 6 (9) 8 (3) 0.101 3 (9 2(2) 0.145
Renal failure 3 (4) 3(1) 0.141 4 (11) 1(1) 0.024

ACEI, ACE inhibitor; bDMARD, biological disease-modifying antirheumatic drugs; BMI, body mass index; COPD, chronic pulmonary
obstructive disease; csDMARD, conventional disease-modifying antirheumatic drugs; ICU, intensive care unit; NSAIDs, non-steroidal anti-
inflammatory drugs; RA, rheumatoid arthritis; tsDMARD, targeted synthetic disease-modifying antirheumatic drugs.

(95% CI 0.90 to 0.95; p<0.001; figure 2). Online supple-
mental table 2 shows the kappa coefficient of concor-
dance between observed and model-predicted data for
hospitalised and non-hospitalised patients analysed sepa-
rately for confirmed (positive test) and suspected (no
test performed) COVID-19 cases. The concordance was
0.680 and 0.477, for confirmed and suspected COVID-19,
respectively.

DISCUSSION

The most important findings of our work can be summa-
rised as follows: (1) in patients with RMDs suffering from
COVID-19, the use of bDMARDs or tsDMARDs is not
associated with the severity of the viral infection, except
for anti-CD20, which showed a tendency to increase the
risk of hospitalisation; (2) conversely, the use of TNF-i is
associated with a reduction of that risk; (3) demographic
and clinical factors associated with a higher probability
of hospitalisation for COVID-19 in RMD patients are age,
male gender, comorbidities such as obesity and chronic

liver disease and the presence of some COVID-19 symp-
toms such as nausea, fever, asthaenia and dyspnoea;
(4) other COVID-19 symptoms, such as sore throat and
arthralgias, predict, however, a lower probability of hospi-
talisation; and (5) factors related to rheumatic disease,
including diagnosis and disease duration, do not appear
to be associated with the probability of hospitalisation.
The frequency of hospitalisation among rheumatic
patients with symptomatic COVID-19 in our study was
27%, lower than that reported by the largest series
of patients with rheumatic disorders and COVID-19
reported so far (46%)° and by a series of tertiary hospital
in Spain (44%).® However, the frequency of hospitalisa-
tion among patients with rheumatic disorders reported in
Germany (32%)7 "and Iceland (33%) are in the range of
our results. In addition, a recent study performing sero-
logical testing in unselected patients with various RMDs
showed figures (20%) in line with our finding.* These
studies and ours differ in the time frame of case collec-
tion, which may be, at least in part, the reason for these
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Table 3 Bivariate comparison of hospitalised versus non-hospitalised patients according to clinical characteristics, type of
DMARD, rheumatic disease and COVID-19 symptoms

Variable Hospitalised (n=106) Non-hospitalised (n=320) P value

Age (years), median (IQR) 61.8 (54.5-73.7) 52.2 (42.8-61.1) <0.001

Sex (male), n (%) 37 (35) 96 (30) 0.397

Race, n (%) 0.671
Caucasian 94 (89) 288 (90)

Latin American 8 (7) 25 (8)

Other 4 (4) 72)

Tobacco, n (%) 0.032
Current smoker 7(7) 44 (14)

Former smoker 34 (32) 70 (22)

Non-smoker 65 (61) 206 (64)

BMI, mean+SD 29.3+6.1 26.9+5.0 0.001
>30 obesity, n (%) 44 (41) 89 (28) 0.011
Overweight/obesity, n (%) 81 (76) 203 (63) 0.017

COVID-19 diagnosis, n (%) 0.001
Confirmed cases 87 (82) 207 (65)

Suspected cases 19 (18) 113 (35)
Symptomatic COVID-19, n (%) 106 (100) 276 (86) <0.001
COVID-19 symptoms, n (%)
Fever 92 (87) 155 (48) <0.001
Cough 82 (77) 164 (51) <0.001
Headache 23 (22) 85 (27) 0.368
Sore throat 9(8) 73 (23) 0.001
Dyspnoea 70 (66) 51 (16) <0.001
Arthralgia 16 (15) 60 (19) 0.465
Myalgia 22 (21) 74 (23) 0.688
Chest pain 26 (25) 27 (8) <0.001
Abdominal pain 12 (11) 15 (5) 0.021
Diarrhoea 26 (24) 62 (19) 0.270
Nausea/vomiting 20 (19) 24 (7) 0.002
Anosmia 13 (12) 69 (22) 0.035
Ageusia 11 (10) 58 (18) 0.068
Rhinorrhoea 6 (6) 35 (11) 0.110
Asthaenia 48 (45) 91 (28) 0.002

COVID-19 outcomes, n (%) <0.001
Recovered without sequelae 75 (71) 311 (97)

Recovered with sequelae 13 (12) 8 (2.5)
Death 18 (17) 1(0.3)

ICU admission, n (%) 21 (20) - <0.001

Rheumatic disease 0.003
RA 54 (51) 100 (31)

Spondyloarthropathies 30 (28) 135 (42)
Systemic lupus erythematosus 13 (12) 48 (15)
Other rheumatic diseases 9(9) 37 (12)
Disease duration (years), median (IQR) 12.9 (6.9-19.8) 10.4 (5.3-16.4) 0.017
Continued

8 Alvaro Gracia JM, et al. RMD Open 2021;7:€001925. doi:10.1136/rmdopen-2021-001925



8 Infections

Table 3 Continued

Variable Hospitalised (n=106) Non-hospitalised (n=320) P value
Age (years) at the initiation of biologicals, median (IQR) 54.9 (47.2-63.4) 47.3 (37.5-54.7) <0.001
Time (years) from diagnosis to the first biological median 4.1 (1.1-9.3) 3.1 (1.0-7.4) 0.376
(IQR)
Last available DAS-28 in patient with RA, mean+SD 3.6+1.6 3.1+1.6 0.073
Treatments
bDMARD, n (%) <0.001
TNF inhibitors 27 (25) 148 (46)
IL-17-inhibitors 5(5) 13 (4)
IL-1-inhibitor 2(2) -
Anti-B cells 10 (9) 14 (4)
Anti-CD20 9 (8) 6 (2)
Anti-BAFF 1(1) 8 (2)
IL-6 inhibitors 4 (4) 17 (5)
Other (T cell activation inhibitor, IL-12/23 inhibitor, 12 (11) 15 (5)
RNKL-RANK inhibitor)
tsDMARD, n (%) 0.783
Apremilast (inh. PDE4) 2(2) 5(2)
Baricitinib 7() 15 (5)
Tofacitinib 5 (5) 11 ()
csDMARD, n (%)
Methotrexate 28 (26) 69 (22) 0.349
Chloroquine 10 (9) 36 (11) 0.719
Others 15 (14) 39 (12) 0.615
Glucocorticoids, n (%) 58 (55) 93 (29) <0.001
Dose of glucocorticoids (prior to COVID-19), mean+SD 6.0+3.4 6.6+5.2 0.561
Dose of glucocorticoids >10mg, n (%) 9 (16) 13 (14) 0.816
NSAIDs, n (%) 26 (25) 76 (24) 0.896
ACEI, n (%) 15 (14) 30 (9) 0.201
Comorbidity, n (%) 70 (66) 105 (33) <0.001
COPD 11 (10) 3(1) <0.001
Diabetes 23 (22) 29 (9) 0.001
Hypertension 52 (49) 84 (26) <0.001
Neoplasm 9 9 (3 0.022
Chronic liver disease 9 10 (3) 0.029
Renal failure 7(7) 4 (1) 0.007

ACEI, ACE inhibitors; bDMARD, biological disease-modifying antirheumatic drugs; BMI, body mass index; COPD, chronic pulmonary
obstructive disease; csDMARD, conventional synthetic disease-modifying antirheumatic drugs; ICU, intensive care unit; IL, interleukin;
NSAIDs, non-steroidal anti-inflammatory drugs; RA, rheumatoid arthritis; TNF, tumour necrosis factor; tsDMARD, targeted synthetic disease-

modifying antirheumatic drugs.

differences, as well as channelling bias in the first months
of the pandemic.

We found no association between targeted therapies
(ts/bDMARDs) analysed as a whole and the risk of hospi-
talisation for COVID-19 in patients with inflammatory
rheumatic diseases. This is in line with other studies® 9;
however, our data suggest a protective effect for TNF-i
and a trend towards increased risk of hospitalisation with

anti-CD20. The association between TNF-i and a lower
risk of hospitalisation in patients with COVID-19 found
in our study (OR 0.32, 95% CI 0.12 to 0.84, p=0.018) has
been previously reported.® **° These results indicate
that the understandable initial caution against the use of
biologicals, including TNF-i, in patients with RMD due
to their potential effect increasing the susceptibility or
severity of COVID-19 is evidence-based unfounded. An
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Table 4 Logistic regression analysis of the factors
associated with hospitalisation in patients with rheumatic
disease and COVID-19

Variables P value OR (95%CI)
Treatment of the rheumatic
disease
Treatment (csDMARDs)
ts/bDMARDs 0.153 0.549 (0.242 to 1.249)
bDMARDs
TNF inhibitors 0.018 0.320 (0.125 to 0.821)
IL-17-inhibitors 0.399 0.472 (0.082 to 2.701)
Anti-CD20 0.073 4.849 (0.863 to 27.249)
Anti-BAFF 0.796 0.529 (0.004 to 66.128)
IL-6 inhibitors 0.294 0.400 (0.072 to 2.217)
Others 0.679 0.741 (0.180 to 3.057)
tsDMARDs 0.830 0.869 (0.241 to 3.130)
Glucocorticoids (no) 0.164 1.692 (0.807 to 3.546)
Demographics
Age <0.001 1.053 (1.024 to 1.082)
Sex (female) 0.043 2.310 (1.025 to 5.207)
Comorbidities
COPD (no) 0.054 6.639 (0.968 to 45.542)
Overweight/obesity (no) 0.039 2.222 (1.043 to 4.733)
Chronic liver disease (no) 0.045 5.003 (1.036 to 24.161)
COVID-19 symptoms
Fever (no) <0.001 6.093 (2.673 to 13.887)
Cough (no) 0.089 1.896 (0.908 to 3.959)
Sore throat (no) 0.003 0.210 (0.074 to 0.595)
Dyspnoea (no) <0.001 11.515 (5.453 to 24.316)
Arthralgia (no) 0.001 0.183 (0.068 to 0.497)
Nausea (no) 0.002 4.379 (1.708 to 11.225)
Asthaenia (no) 0.028 2.263 (1.092 to 4.687)
Disease-related factors
Diagnosis (RA)
Spondyloarthropathies 0.508 0.719 (0.270 to 1.912)
Systemic lupus 0.176 0.401 (0.107 to 1.509)
erythematosus
Other rheumatic diseases  0.257 0.465 (0.124 to 1.744)

bDMARD, biological disease-modifying antirheumatic drugs; COPD,
chronic obstructive pulmonary disease; csDMARD, conventional
synthetic disease-modifying antirheumatic drugs; ICU, intensive care
unit; IL, interleukin; RA, rheumatoid arthritis; TNF, tumour necrosis
factor; tsDMARD, targeted synthetic disease-modifying antirheumatic
drugs.

independent commentrequires the anti-CD20 therapy. In
our study, patients treated with anti-CD20 showed a clear
trend to increased risk of hospitalisation by COVID-19,
which did not reach statistical significance probably due
to sample size (OR 4.84, 95% CI 0.86 to 27.24, p=0.073).
In an individualised analysis, these patients were neither
older nor had more comorbidities than the rest of the
patients analysed, but they did have a longer duration
of illness (16.3+9.05 vs 11.63+8.37, p<0.47). Recently,

1,0

0,9
0,8
0,7
0,6

0,5

Sensitivity

0,4

0,3
0,2
0,1

0,0

0,0 0,2 0,4 0,6 0,8 1,0
False Positive Rate (1 -specificity)
Figure 2 ROC curve for the prediction of hospitalisation

according to the logistic regression model. ROC, receiver
operating characteristic.

observational studies have described that patients with
autoimmune rheumatic diseases treated with this biolog-
ical had an elevated risk of more severe COVID-19.7 %’
Beyond rheumatology, previous studies in multiple scle-
rosis have found that anti-CD20 agents were associated
with a greater risk of developing severe COVID-19-19.28%
These findings suggest that patients with B cell depleting
biologicals should be carefully managed in the context of
the current pandemic

Our results did not confirm the role of glucocorticoids
by themselves as a factor associated with a greater risk
of hospitalisation, despite a positive relationship in the
bivariate analysis. This raises the possibility that previous
data detecting a greater risk of severe COVID-19 in
patients with rheumatic diseases receiving glucocorti-
coids® " could be related to confounding factors like age,
disease activity or the severity of the disease. In addition,
the fact that glucocorticoids have been shown to be bene-
ficial for severe COVID-19 argues against their effect on
hospitalisation.30

Of interest, our results did not show a significant effect
on hospitalisation of JAK inhibitors despite the reported
efficacy of baricitinib and tofacitinib for severe COVID-
19.2"% In contrast with some initial warnings on the
potential negative effect of the use of NSAIDs or ACE
inhibitors, in patients with COVID-19, our data confirm
the lack of evidence for these concerns.®* %

The demographics, disease-related factors and comor-
bidities associated with hospitalisation in our study
are consistent with those found in previous reports
both in rheumatic patients and in the general popula-
tion.? ¥ Of interest, our study points at the importance
of symptoms of COVID-19 as predictors of hospitalisa-
tion (namely, fever, dyspnoea, nausea and asthaenia).
We are not aware of other studies that had evaluated this
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potential association in patients with inflammatory rheu-
matic diseases. In the general population, cough, fever
and dyspnoea are among the most common symptoms
among hospitalised patients with COVID-19.** * Some
studies have also found a frequent cluster of gastrointes-
tinal symptoms (ie, abdominal pain, vomiting and diar-
rhoea) among these patients.* It is important to note that
although these factors could help to identify patients that
require hospitalisation, other factors like older age, male
gender, dyspnoea, diabetes and hypertension are better
predictors of a higher risk of mortality in the general
population** and in patients with rheumatic diseases.'’
However, several studies indicate that dyspnoea but not
fever is associated with a greater risk of mortality.* *°
The association between gastrointestinal symptoms and
severity of COVID-19 remains to be elucidated.*’

Consistently with a previous study,’ in the adjusted
analysis, we did not find that the rheumatic disease diag-
nosis was associated with a greater likelihood of hospital-
isation, suggesting that factors other than the rheumatic
disease itself better explain the increased risk of hospital-
isation. In contrast, other studies have found greater risks
of hospitalisation in patients with systemic autoimmune
diseases.® ' The reasons for these discrepancies are not
clear; selection bias can be an important factor in obser-
vational studies. However, we believe that the structure of
properly designed registries as in our case increases the
validity of our findings.

We lacked information on patients’ SARS-CoV-2 vacci-
nation status. However, considering that only 6.7% of the
Spanish population had been fully vaccinated by the end
of study recruitment, we consider that its impact on the
study results is very low.

Strengths of our study include the use of three ongoing,
well-established registries in Spain from multiple centres,
with a detailed description of demographic and clinical
parameters of patients with RMDs that were updated for
the COVID-19 features at the onset of the pandemic.
These registries follow periodic audits by specialised
staff. In addition, the covering of an ample period since
the beginning of the pandemic allows for a more real-
istic and wider approach to the analysis of the impact of
COVID-19 in patients with RMDs.

Our study has several limitations as well. Our estimates
of the associated factors were restricted by the relatively
small number of hospitalisations. In addition, the lack
of SARS-CoV-2 confirmatory diagnostic tests in some
patients limits the accuracy of the diagnosis, although
this scenario was common worldwide in the first months
of the pandemic. It is conceivable that some biases
like ‘recall bias’ might exist in relation to the patients’
reporting of COVID-19 symptoms, although they were
carefully recorded in response to a structured question-
naire. In our work, we consider hospitalisation as the
main criterion for severity. However, it is possible that
in some specific cases other factors apart from severity
(ie, diagnosis, treatments and comorbidities) might have
had some role. Although selection bias is a possibility,

the structured approach of our study makes it less likely
than in other studies where patients were included in the
registries just for the fact of developing COVID-19.

In conclusion, our study shows that in patients with
autoimmune rheumatic diseases suffering from COVID-
19, the use of targeted therapies is not associated with a
different prognosis, except for B cell depleting therapy,
which showed a tendency to increase the risk of hospi-
talisation, and TNF-, which is associated with a reduc-
tion of that risk. A mix of sociodemographic factors (age
and male gender), comorbidities (obesity/overweight/
obesity and chronic liver disease) and COVID-19 symp-
toms (dyspnoea, fever, nausea and asthaenia) contribute
to an increased risk of hospitalisation of rheumatic
patients.
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