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Abstract

Objectives: To evaluate the disease activity before and after COVID-19 and risk factors associated with outcomes,
including hospitalization, intensive care unit (ICU) admission, mechanical ventilation (MV) and death in patients with
spondylarthritis (SpA).

Methods: ReumaCoV Brazil is a multicenter prospective cohort of immune-mediated rheumatic diseases (IMRD)
patients with COVID-19 (case group), compared to a control group of IMRD patients without COVID-19. SpA patients
enrolled were grouped as axial SpA (axSpA), psoriatic arthritis (PsA) and enteropathic arthritis, according to usual clas-
sification criteria.

Results: 353 SpA patients were included, of whom 229 (64.9%) were axSpA, 118 (33.4%) PsA and 6 enteropathic
arthritis (1.7%). No significant difference was observed in disease activity before the study inclusion comparing cases
and controls, as well no worsening of disease activity after COVID-19. The risk factors associated with hospitaliza-
tion were age over 60 years (OR=3.71; 95% Cl 1.62-8.47, p=0.001); one or more comorbidities (OR=2.28; 95% Cl
1.02-5.08, p=0.001) and leflunomide treatment (OR =4.46; 95% Cl 1.33-24.9, p =0.008). Not having comorbidities
(OR=0.11;95% C1 0.02-0.50, p =0.001) played a protective role for hospitalization. In multivariate analysis, lefluno-
mide treatment (OR=8.69; C|=95% 1.41-53.64; p=0.023) was associated with hospitalization; teleconsultation
(OR=0.14; C1=95% 0.03-0.71; p=0.01) and no comorbidities (OR=0.14; CI=95% 0.02-0.76; p =0.02) remained at
final model as protective factor.
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Conclusions: Our results showed no association between pre-COVID disease activity or that SARS-CoV-2 infection
could trigger disease activity in patients with SpA. Teleconsultation and no comorbidities were associated with a
lower hospitalization risk. Leflunomide remained significantly associated with higher risk of hospitalization after multi-

ple adjustments.
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Introduction

The COVID-19 epidemic is undoubtedly one of the
greatest challenges facing humanity in the modern era.
In just over 1 year, hundreds of articles on the evolution
of SARS-CoV-2 infection in patients with immune-medi-
ated rheumatic diseases (IMRD) have been published,
but still there are some uncertainties regarding risk fac-
tors for unfavorable outcomes and clinical management
in different types of IMRD [1].

One question that remains is the association between
rheumatic disease activity and increased risk of SARS-
CoV-2 infection, as well as whether COVID-19 could
trigger disease activity. Some studies associate moderate
to severe disease activity with increased risk of infection
in patients with IMRD, as well that infection could trigger
disease activity [2—7], but this results are contradictory.

In general, patients with spondyloarthritis (SpA) have
a lower risk of infection, when compared to rheumatoid
arthritis and systemic lupus erythematosus, possibly due
to the little or almost no use of oral corticosteroids, rec-
ognized as the greatest risk factor for infection in these
patients [8, 9]. In addition, as axial SpA (axSpA) patients
are younger and with lower frequency of comorbidi-
ties reducing the risk of infection. However, immunobi-
ological may increase risk when compared to the use of
synthetic conventional disease modifying anti rheumatic
drugs (scDMARD) [10].

Another point that deserves attention is the possible
protective role of HLA-B27 against COVID-19. Since
that Brewerton and Schlosstein [11-13] reported a close
relationship between ankylosing spondylitis and HLA-
B27, many other aspects have been pointed out over
time, especially related to some protective role regarding
infections (occurrence and severity) [14-17].

Some studies have evaluated the COVID-19 outcomes
in SpA patients [6, 18—-20]. However, most of them have
small sample and they were analyzed together with other
IMRDs and not in a separately way. This approach could
reduce some selection bias found in mixing diseases with
different particularities, including pathophysiological
mechanisms, age, concomitant medication, comorbidi-
ties, glucocorticosteroids and other immunosuppressive
drugs. Therefore, the aim of this study was to evaluate
the disease activity association with COVID-19, as well
risk factors associated with COVID-19 moderate/ severe

outcomes, such as hospitalization, intensive care unit
(ICU) admission, mechanical ventilation (MV) and death
in patients with SpA.

Methods

This is a cross-sectional analysis of the ReumaCoV-Brasil
Registry. Details of the registry design were described
elsewhere recently [21, 22]. Briefly, the ReumaCoV-Bra-
sil is a multicenter, observational, ongoing prospective
cohort study carried out to monitor adult IMRD patients
with COVID-19 diagnosis comparing to IMRD without
COVID-19, using a convenience sample. The patients
started to be enrolled on May 20th, 2020.

Eligible patients were selected based on the identifica-
tion of a case by the researcher, through telephone con-
tact, outpatient appointment or during hospitalization
related to COVID-19. The inclusion criteria were: (1)
age over 18, (2) COVID-19 diagnosis, based on clini-
cal symptoms AND/ OR polymerase chain reaction for
SARS-CoV-2, AND/ OR antibody against SARS-CoV-2
(IgM or IgG), based on the Brazilian Ministry of Health
criteria [23], and (3) prior diagnosis of SpA, according to
usual classification criteria [24, 25]. The exclusion crite-
ria were other immunodeficiency diseases, past organ or
bone marrow transplantation, neoplasms within the last
5 years, current chemotherapy, HIV diagnosis and thy-
mus diseases.

This study was registered at the Brazilian Registry of
Clinical Trials—REBEc (RBR-33YTQC). Also, it was
approved by the National Research Ethics Commission
(CONEP) [Approval number 3,955,206, on April 5th,
2020], and all the patients read and signed the informed
consent form before inclusion.

Outcomes

Using a nationwide sampling strategy, it is a two-phase
study: (1) cross-sectional evaluation (inclusion) with
information about previous or current symptoms of
COVID-19 and clinical characteristics at the baseline,
which can be performed by telephone call (preferred
because the social distancing) or by a face-to-face visit,
if possible; (2) prospective follow-up concerning the
IMRD characteristics with two face-to-face visits, every
3 months (3-month and 6-month assessment), after viral
infection. The primary outcomes were the specific SpA
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disease activity changes after COVID-19, at four time
points: (1) At baseline; (2) within 4—6 weeks after the
SARS-CoV-2 infection; (3) 3 months after the inclusion
(15 days); (4) 6 months after inclusion (15 days). If
the patient is unavailable to perform a face-to-face visit
at baseline because social distancing, the physician may
use the clinical data within the last 6 months (a period
without any COVID-19 evidence).

The disease activity assessment was performed using a
global physician assessment (GPA), using a numerical vis-
ual analog scale (VAS), ranging from 0 to 10 (being zero
no activity and 10 great activity), as well specific and vali-
dated disease activity measurements. Pre-COVID data
were obtained from the notes of the patient’s medical
record, in a consultation carried out in the last 6 months
and the post-COVID data were obtained at the time of
data collection for this study. For patients with axSpA,
the disease activity measurement considered were BAS-
DAI (Bath Ankylosing Spondylitis Disease Activity
Index) [26], ASDAS-ESR (Ankylosing Spondylitis Dis-
ease Activity Score using erythrocyte sedimentation rate)
[27] and ASDAS-CRP (Ankylosing Spondylitis Disease
Activity Score using Protein C Reactive) [26] as well the
frequency of isolated clinical manifestations before (cases
and controls) and after COVID-19 (only for cases). For
PsA patients, besides disease activity PGA, isolated clini-
cal manifestations of disease activity were used, as well as
minimal disease activity (MDA) [28] criteria.

Outcomes related to COVID-19 severity were assessed
and classified according to the care needed for each
patient. Mild COVID-19 required only ambulatory care,
moderate COVID-19 required non-intensive hospital
treatment, including emergency room and stay for more
than 24 h; and severe COVID-19 required admission to
an ICU, MV, or led to death. All participants included
in this analysis had been prospectively monitored until
complete endpoints resolution.

Covariates

Demographic data such as age, sex, work situation and
social distancing during the pandemic, as well diagno-
sis and treatment of IMRD, comorbidities (https://www.
who.int/classifications/icd/icdonlineversions/en/), clini-
cal characteristics, COVID-19 management and their
endpoints, were collected using a Research Electronic
Data Capture (REDCap) database (https://www.proje
ct-redcap.org/), through telephone call or face-to-face
interview, if permitted by local health recommendations.
In case of hospitalization, the data were collected directly
with the patient, if possible, or from medical records. In
cases where the death was notified, data were collected
directly from a family member, who authorized the data
inclusion.
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Statistical analysis

To characterize the patient profile, the frequencies per-
centage and mean and standard deviation (SD) of vari-
ables were calculated. Comparisons of means between
two groups were performed using the Student’s t test for
independent samples. To verify normality data, it was
applied the Kolmogorov—Smirnov test. In case normality
violation, it was used the Mann—Whitney non-paramet-
ric test. The chi-square association test was used to assess
the association among categorical variables with stand-
ardized adjusted residual calculation, or Fischer’s exact
test for small samples. The final logistic regression model
used moderate/ severe forms as dependent variable and
appropriate adjustments were performed considering
all independent variables that had statistical significance
up 10% in the univariate analysis. p value was set as sig-
nificant if below 5%. Statistical analyzes were performed
using the SPSS 20.0 statistical software.

Results

Demographic and clinical data

Results are reported in accordance with STROBE
guidelines.

From May 20th, 2020, to June 30th, 2021, a total of 1984
IMRD patients were included: 1093 (55.1%) cases with
COVID-19 and 891 (44.9%) controls without COVID-19.
Considering only 353 (17.8%) SpA patients, 229 (64.9%)
had axSpA, 118 (33.4%) with PsA and 6 (1.7%) had enter-
opathic arthritis (Additional file 1).

The mean age of the SpA sample was 48.4 years (12.4),
with no significant differences compared to cases and
controls. Most of them were active at work (52.4%) and
138 (39.1%) reported no social distancing during the
pandemic. The main comorbidities were hypertension
(36.0%) and diabetes (14.4%). Current smoking was just
reported by 6.8% % of sample. PsA patients were older
(53.4 vs. 45.6 years, p=0.0001), with greater number of
housewives (19.5% vs. 4.8%, p=0.001), higher frequency
of being inactive at work (55.6% vs. 42.5%, p=0.022) and
higher diabetes frequency (23.7% vs. 10.0%, p=0.001),
hypertension (45.8% vs. 31.0%, p=0.007) and obesity
(20.3% vs. 10.9%, p=0.017). Axial SpA patients had a
higher frequency of not having any comorbidities (43.2%
vs. 28.0%, p=0.006).

HLA-B27 status was available in 193 patients (54.6%)
and the positivity was found in 120 (62.2%) of SpA
patients (73.2% in axSpA and 20.0% in PsA, p =0.000).

TNFi and methotrexate were the DMARDs more used
by SpA patients (66.3% and 23.1%, respectively). PsA
patients used more frequently IL-17 inhibitors, lefluno-
mide and methotrexate than axSpA patients (22.9% vs.
10.0%, p=0.001; 11.9% vs. 0.9%, p=0.0001; 40.7% vs.
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14.0%, p=10.000, respectively). On the other hand, axSpA
patients were taking more TNFi and sulfasalazine than
PsA patients (74.2% vs. 50.8%, p=0.0001, and 11.8% vs.
0.8%, p=0.0001, respectively). There is no difference
between the groups concerning oral corticosteroids
(p=0.167).

Comparing cases and controls, it was observed that in
the case group the frequency of professions with public
exposure was higher (p =0.038), as well the frequency of
lung disease (p=0.018), greater weight (»p =0.006) and
abdominal circumference (p=0.018). The control group
had lower frequency of comorbidities than the case
group (p=0.03). Table 1 summarizes the clinical and epi-
demiological data, comparing cases and controls in the
complete sample, as well as in the axSpA and PsA groups.
Data from patients with enteropathic arthritis were not
included due to the small sample size (6 patients).

COVID-19 outcomes

The mean duration of COVID-19 symptoms was 13.3
(9.3) days, with no difference between PsA and axSpA
(p=0.412). The main frequent symptoms were headache
(60.4%), myalgia (51.7%), anosmia (51.2%), dysgeusia
(51.2%) and fever (50.7%). Additionally, 3.9% of patients
were asymptomatic and they were diagnosed as COVID-
19 because of a positive COVID test performed when a
patient had contact with a confirmed case of COVID-19
or for preoperative assessment. Also, there were no dif-
ferences between the symptoms presented by patients
with PsA and axSpA. Lab confirmation of COVID-19 was
obtained in 80.1% of samples, especially RT-PCR (58.5%).
Teleconsultation were reported by 31.8% of patients.
Fifty-eight SpA patients (28%) required hospital care, of
whom 28 were hospitalized (48.2%) and 10 required ICU
admission (17.2%). The number of patients who required
MV was significantly higher in patients with axSpA
(p=0.026). The length of hospital stay was similar in
both groups (Table 2). Furthermore, there was no differ-
ence concerning the mortality rate between axSpA and
PsA patients (3 patients in the AxSpa group and 1 patient
in PsA group; p=10.382).

Considering the bivariate regression model, the risk
factors associated with hospitalization were age over
60 years (OR=3.71; 95% CI 1.62-8.47, p=0.001); one
or more comorbidities (OR=2.28; 95% CI 1.02-5.08);
leflunomide treatment (OR=4.46; 95% CI 1.33-24.9,
»=0.008). On the other hand, not having comorbidities
(OR=0.11; 95% CI 0.02-0.50, p=10.001) played a protec-
tive role for hospitalization. Regarding the HLA-B27 pos-
itivity, it was not associated with hospitalization (Fig. 1).

After multiple adjustments, the risk factors associ-
ated with hospitalization in SpA patients were to be on
leflunomide (OR=8.69; C1=95% 1.41-53.64; p=0.023).
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Nevertheless, patients had had any telemedicine appoint-
ment during the COVID-19 (OR=0.14; CI=95% 0.03—
0.71; p=0.01) and no comorbidities (OR=0.14; CI=95%
0.02-0.76; p =0.02) remained at final model as a protec-
tor factor.

Analyzing the specific effect of TNFi in SpA patients,
including each group separately or in combination, no
significant association was observed [PsA: OR=0.38
(95% CI 0.09-1.56), p=0.168) and axSpA: OR=1.67
(95% CI 0.46—6.04), p = 0.426)].

As the frequency of ICU admission, MV and death was
low, it was not possible to perform univariate or multi-
variate regression analysis.

Disease activity before and after COVID-19

The mean time interval between the onset of symptoms
and the first rheumatic assessment was 10 (9.7) weeks,
with no difference comparing axSpA and PsA patients
(10.2 vs. 9.0; p=0.420).

Axial spondylarthritis

Regarding the disease activity scores before COVID-
19, it was observed that controls had significantly
higher ASDAS-ESR and ASDAS-CRP, but not BASDAI
(Fig. 2A—C). Comparing these three scores before and
after COVID-19 in the case group, no statistically sig-
nificant difference was observed for any one of them
(Fig. 2E-G). The disease activity PGA pre-COVID
showed a similar result, being higher in the control
group (Fig. 2D), as well as there was no worsening after
COVID-19 (Fig. 2H).

The frequency of active inflammatory back pain was
higher in the control group (50.5% vs. 32.6%; p =0.006)
before the COVID-19. On the other hand, there was
no significant difference regarding peripheral arthritis,
enthesitis or uveitis between cases and controls (Table 3).

Psoriatic arthritis

Comparing cases and controls, no statistically signifi-
cant difference was observed regarding pre-COVID dis-
ease activity in PsA patients (Fig. 3A), according to PGA.
Considering the PGA before and after COVID-19, no
worsening of disease activity was observed in the cases
(Fig. 3B). The frequency of patients with active clinical
manifestations was also similar in both groups (Table 3).

Discussion

Our results showed no association between pre-COVID
disease activity or that SARS-CoV-2 infection could trig-
ger disease activity in SpA patients. Furthermore, tele-
consultation and no comorbidities were associated with a
lower hospitalization risk. Age over 60 years, have one or
more comorbidities, lung disease, diabetes, hypertension
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Table 2 COVID-19 outcomes in Axial Spondyloarthritis (axSpA) and Psoriatic Arthritis (PsA) patients
Total (N=207) * axSpA (N=132) PsA (N=75) p
Symptom duration (days), mean (SD) 13.3(9.3) 9.9 (10.1) 11.1(9.6) 0.412°
Contact with a confirmed case, n (%) 114 (55.0) 73 (55.0) 41 (54.7) 0.495
Where the contact occurred’ 0443
Home, n (%) 75(65.8) 45 (61.6) 30(73.2)
Work, n (%) 25(21.9) 17 (23.3) 8(19.5)
Another place, n (%) 14 (12.3) 11 (15.1) 3(7,5)
DMARDs withdrawal 76 (36.7) 48 (36.4) 28 (37.3) 0.889
Symptoms
Headache, n (%) 125 (60.4) 83 (62.9) 42 (56.0) 0.331
Anosmia, n (%) 106 (51.2) 63 (47.7) 43(57.3) 0.184
Fever, n (%) 105 (50.7) 69 (52.3) 36 (48.0) 0.554
Dysgeusia, n (%) 106 (51.2) 67 (50.8) 39 (52.0) 0.864
Myalgia, n (%) 107 (51.7) 67 (50.8) 40(53.3) 0.721
Asthenia, n (%) 101 (48.8) 69 (52.3) 32(42.7) 0.184
Cough, n (%) 94 (45.5) 59 (44.7) 35 (46.7) 0.784
Coryza, n (%), 76 (36.7) 51(38.6) 25(33.3) 0.447
Shortness breath, n (%) 70 (33.8) 49 (37.1) 21(28.0) 0.182
Diarrhea, n (%) 66 (31.9) 41(31.1) 25(33.3) 0.736
Arthralgias, n (%) (24 6) 38(28.8) 13(17.3) 0.066
Dizziness, n (%) 8(184) 27 (20.5) 11(14.7) 0.301
Nausea, n (%) (1 7.4) 25(18.9) 11014.7) 0436
Vomiting, n (%) 2(5.8) 10 (7.6) 2(2.7) 0.218°
Skin changes, n (%) 6(2.9) 3(4.0) 3(2.3) 0.670°
Asymptomatic (only positive lab test), n (%) 8(3.9) 4(3.0) 4(53) 0.464°
Lab test for SARS-CoV-2? 65 (80.1) 106 (80.3) 59(79.7) 0921
RT-PCR, n (%) 21 (58.5) 83 (62.9) 38 (50.7) 0.087
Serology (IgM/ 19G), n (%) 24(11.6) 13(9,8) 11 (14.7) 0.298
Telemedicine appointment, n (%) 66 (31.8) 42 (32.0) 24 (32.0) 0.985
Hospital care 58 (28.0) 39 (29.5) 19(25.3) 0.496
Hospitalization®*, n (%) 28/58 (48.2) 17/39 (48.7) 10/19 (52.6) 0.729
Intensive care unit admission®* n (%) 10/58 (17.2) 7/39 (18.0) 3/19(15.8) 1.000°
Mechanical ventilation®, n (%) 7/58 (26.1) 7/39 (18.0) 0/19 (0.0) 0.026%
Hospital lengths stay (days), mean (SD) 13(12.1) 13.0 (9.0) 13.8(10.1) 0626°

p—descriptive level of the chi-square test, Fisher's exact test (a), Student’s t (b) or Mann-Whitney test (c); SD: standard deviation

! Only for cases with contact
2 Only for patients with laboratory confirmed diagnosis
3 Only for patients with hospital care

4 Only for patients with AXxSpA and PsA; 1 patient among the two with enteropathic arthritis was hospitalized

5 Only for hospitalized or intensive unit care admission

*3 entheropatic arthritis not described

and being on leflunomide were associated with hospitali-
zation in bivariate analysis, and only leflunomide treat-
ment remained significantly associated with higher risk
of hospitalization after multiple adjustments, this used
almost entirely by PsA patients. Regarding the moder-
ate/ severe COVID-19 outcomes, there was no difference
when we compared axSpA and PsA patients, except for
higher MV probability.

Some recent studies have reported contradictory
results when evaluated the association between dis-
ease activity and COVID-19. Hassel et al. [29] recently
published data from the German cohort emphasiz-
ing that moderate to high disease activity was identi-
fied as an independent risk factor for hospitalization.
However, most of them had rheumatoid arthritis (RA)
(48%). Regarding only SpA patients, there was lower
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Fig. 1 Forrest plot from the bivariate regression model for hospitalization in spondyloarthritis patients with COVID-19

hospitalization risk compared with RA (OR=0.46; 95%
CI10.23-0.91), suggesting that disease activity was more
related to RA than SpA patients. Data from the COVID-
19 Global Rheumatology Alliance physician-reported
registry showed no association between disease activity
and hospitalization in IMRD patients [6]. Also, results
from Swiss Clinical Quality Management cohort [7]
did not find no disease activity increment of disease
in patients with axSpA, RA and PsA after COVID-19
infection using BASDAI, Rheumatoid Arthritis Disease
Activity Index-5 and PGA, respectively.

Compared to other published studies that evaluated
different IMRD altogether, our hospitalization rate was
lower than reported by other cohorts [6, 19, 30]. Gian-
francesco et al. [6], from Global Rheumatology Alliance
(GRA) study group, observed that patients with rheu-
matoid arthritis (RA) and systemic lupus erythema-
tosus (SLE) were more hospitalized than SpA (46% in
GRA and 29.4% in ours). However, Cordtz et al. [31],
from the Danish cohort, and Sanchez-Piedra et al. [19],
from Spanish cohort, reported a similar proportion
to our results. Several aspects need to be considered
among these studies to justify different results, such
as eligibility criteria, COVID-19 definition, attendance
protocols, healthcare institutions and service availabil-
ity. However, considering specifically the patients with

SpA from all these studies, there was also a relevant
and heterogeneous range of hospitalization rate.

An unprecedented finding was the leflunomide as
a significant risk factor to COVID-19 hospitalization
in PsA patients, regardless of age and comorbidities.
Although leflunomide has been previously associated
with increased risk of infection requiring hospitaliza-
tion after adjustment for important confounders [32], it
has provided some beneficials actions beyond rheumatic
diseases [33], such as anti-viral properties both in vitro
and in vivo, including patients with COVID-19 [34-39],
through inhibitor action against the dihydroorotate dehy-
drogenase (DHODH). On the other hand, it can upregu-
late HBV replication [40] and to reactivate hepatitis B,
being indicated lamivudine prophylaxis to avoid reactiva-
tion. This is a result that needs to be better explored in
larger and longer cohorts. Either way, this finding needs
to be addressed by international recommendations for
rheumatologists weighing the leflunomide withdrawal
and its long half-life in PsA patients during the pandemic,
especially in those on remission or low disease activity.

Interestingly, we did not find significant association
with two aspects reported in other recently published
studies, including a potential protective role of TNFi [6,
22] and a negative effect of corticosteroids with more
severe forms of COVID-19 in IMRD patients with
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COVID-19 [6, 22, 29]. Some aspects could be postulated
to explain the lack of significant potential protective role
in SpA patients, particularly associated with pathophysi-
ological differences, such as Th17/ Thl pathway bal-
ance, neutrophils dysfunction, ability to induce NETosis,
cathelicidines and a synergic or antagonic combination

related to the TNF and IFN response. Thus, our data
bring up a new data concerning TNFi in SpA patients:
Would not the TNF blockade be enough to protect them?
Could other pathways be involved? What the IL-17 role
and neutrophils or Treg/Th17 cell imbalance in the
uncontrolled systemic inflammation related to severe
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Table 3 Clinical manifestations of disease activity in patients with axial spondylarthritis and psoriatic arthritis before COVID-19

Axial spondylarthritis

Psoriatic arthritis

Cases (n=132) Controls (n=97) p Cases (n=75) Controls (n=43) p
n % n % n % n %
No disease activity 45 34.1 27 27.8 0314 23 30.7 14 326 0.831
Peripheral arthritis 13 9.8 10 10.3 0.909 17 22.7 12 279 0.525
Inflammatory back pain 43 326 49 50.5 0.006 6 80 3 7.0 0.840
Enthesitis 13 9.8 I 1.3 0.716 5 6.7 1 2.3 0414
Uveitis 3 23 4 4.1 0421 - - - - -
Dactylitis - - - - - 6 8.0 1 2.3 0.209
Psoriasis - - - - - 23 30.7 10 233 0.388
MDA - - - - - 33 54.1 17 472 0513
MDA, minimal disease activity
1
10+ L4 10 °
i A . | {1 B .
Q - - =) 4 -
) - o n 4 -
g . 2
Q 5 9 5
g E |
J < i
g S 1
o i o ]
0- — 0= !
! Before COVID_19 After COVID-19
Cases Controls
Fig. 3 Disease activity in psoriatic arthritis patients comparing cases and controls (A) and before and after COVID-19 in those with COVID-19 (B),
according to the physician global assessment (PGA)

COVID-19? Could TNFi modulate the comorbidities in
RA patients, differently from SpA patients?

Regarding the chronic use of oral corticosteroids and
more severe forms of COVID-19, it has been reported in
IMRD patients considered altogether, regardless of each
underlying disease itself [6, 22, 29]. Differently of oth-
ers, we performed a specific analysis from SpA patients
to try better understanding its peculiarities and we did
not find this effect. However, it is important to note that
frequency of use of corticosteroids was quite low in this
scenario.

Previous evidence supporting the association between
HLA-B27 and lower viral load and long-term non-pro-
gression in chronic viral infection [17, 18]. Some mecha-
nisms are postulated, including complicated pathways of
viral escape from immunodominant HLA-B27-restricted
virus-specific CD8+ T-cell epitopes, CD8+ T-cell poly-
functionality and functional avidity, thymic selection of
CD8+ T-cell precursors, specific T-cell receptor reper-
toires and clonotypes, efficient antigen processing, and
evasion from regulatory T-cell-mediated suppression.

Thus, HLA-B27 could confer a protective effect against
COVID-19, and HLA-B27 positive SpA patients could
have lower occurrence and a less severe course of
COVID-19 than those HLA-B27 negative. In our study,
there was no statistically significant association between
the positivity of HLA-B27 and the COVID-19 outcomes.
Although not significant, a possible protective effect was
observed regarding lower needed for MV in HLA-B27
positive patients when compared to HLA-B27 nega-
tive (OR=0.44; CI 95%=0.21-0.93; p=0.08, data not
shown). Our data suggest this relationship should be fur-
ther studied in larger samples from SpA patients.

In addition, we could not confirm the GRA find-
ings related to sulfasalazine. Recently, Strangfeld et al.
[41] evaluating 3,729 patients with rheumatic dis-
eases showed higher odds of death in sulfasalazine
users when compared to methotrexate monotherapy
(OR=3.6; 95% CI 1.66—7.78). This association has also
been reported in patients with inflammatory bowel dis-
ease (adjusted OR=3.1; 95% CI 1.3-7.7) and severe
COVID-19 [42]. Surprisingly, these two studies showed
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a drug with a low immunosuppressive effect and a
potential immune role against other RNA viruses could
have a negative impact regarding the SARS-CoV-2 [43].
The GRA authors highlighted a causal interpretation
between sulfasalazine and death related to COVID-19
should not be made and other confounding factors may
be involved, especially higher proportion of ever smok-
ers compared to non-users, regardless of chronic lung
disease, and csDMARDs combination.

When we analyzed another relevant finding from
our study, the highest number of MV in axSpA than
PsA patients, we cannot find any risk factor to justify
it, even considering the former were younger and with
less comorbidities and after adjustments for biological
therapy. Thus, more prospective studies are needed to
elucidate these findings. Also, the frequency and with-
drawal proportion of conventional DMARDs were
quite similar between them, as well as access to tel-
emedicine and hospital care. However, it is important
to highlight that from 6 axSpA patients on MV, 5 were
HLA-B27 negative.

During the COVID-19 epidemic, telemedicine was a
fundamental tool, in the sense of serving as a method
of medical assistance to patients with rheumatic dis-
eases, due to the restrictive measures of social contact,
still adopted in some countries, such as Brazil. Thus,
continuity of care for patients with IMRDs could be
guaranteed through a virtual approach, although it will
never entirely to replace in-person consultations [44].
In the pre COVID-19 era, a systematic review of tel-
emedicine for rheumatic patients found a high degree
of feasibility and satisfaction for interactions for con-
sultation, treatment, and monitoring of disease activity
[45]. Specifically focus on COVID-19, some previous
reports showed that telemedicine could be feasible on
management of IMRD as systemic lupus erythemato-
sus (SLE) [46] and rheumatoid arthritis (RA) [47], and
most of patients consider a phone consultation to be
useful, particularly among patients who had low dis-
ease activity [47]. This important strategy has been also
used in another settings, as breast cancer screening and
follow-up [48], showing to be a suitable alternative dur-
ing COVID-19 pandemic. In our study, healthcare out-
patient appointments using telemedicine were reported
by 32.9% of patients and it was associated with lower
hospitalization risk. Thus, our data provide a signifi-
cant finding of how the telemedicine could minimize
the hospitalization risk in SpA patients, including ori-
entations about maintenance of DMARDs and to avoid
them on its own, management of symptomatic cases,
preservation of health mental etc. Another important
thing from our results is associated with clinical prac-
tice of rheumatologist, the need for leaving work and
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not attending professional activities in person. Our
data did not show any significant related to moderate/
severe COVID-19 in the adjusted model final.

To our best knowledge, this is the first analysis con-
sidering specifically SpA patients and their main par-
ticularities in a real-life setting during the pandemic.
In addition, it is important to note that all our patients
had confirmatory test positive for COVID-19, particu-
larly RT-PCR in more than 75% of sample, an impor-
tant strength of our work to define the diagnosis. Many
studies used only clinical or epidemiological criteria or
self-reported diagnosis by patients. In addition, we pre-
sented outcomes data and its severity until its complete
resolution regarding COVID-19 and provided more
homogeneous data from a nationwide database with
rheumatologists trained for collecting clinical details
in a more systematized and consistent way. However,
our study has some limitations, such as cross-sectional
design and inherent inclusion bias regarding more
severe cases and inconsistence to establish a cause-
effect relationship, as well as the HLA-B27 status was
available in only 60% of sample.

Conclusion

Therefore, our data showed no association between pre-
COVID disease activity or that SARS-CoV-2 infection
could trigger disease activity in patients with SpA. Tele-
consultation and no comorbidities were associated with a
lower hospitalization risk. Leflunomide remained signifi-
cantly associated with higher risk of hospitalization after
multiple adjustments.
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