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HLA-B27 did not protect against COVID-19
in patients with axial spondyloarthritis — data
from the ReumaCov-Brasil Registry
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Abstract

Background Some studies have suggested the HLA-B27 gene may protect against some infections, as well as it
could play a benefit role on the viral clearance, including hepatitis C and HIV. However, there is lack of SARS-CoV-2
pandemic data in spondyloarthritis (SpA) patients.

Aim To evaluate the impact of HLA-B27 gene positivity on the susceptibility and severity of COVID-19 and disease
activity in axial SpA patients.

Methods The ReumaCoV-Brasil is a multicenter, observational, prospective cohort designed to monitor immune-
mediated rheumatic diseases patients during SARS-CoV-2 pandemic in Brazil. Axial SpA patients, according to the
ASAS classification criteria (2009), and only those with known HLA-B27 status, were included in this ReumaCov-
Brasil’s subanalysis. After pairing them to sex and age, they were divided in two groups: with (cases) and without
(control group) COVID-19 diagnosis. Other immunodeficiency diseases, past organ or bone marrow transplantation,
neoplasms and current chemotherapy were excluded. Demographic data, managing of COVID-19 (diagnosis,
treatment, and outcomes, including hospitalization, mechanical ventilation, and death), comorbidities, clinical details
(disease activity and concomitant medication) were collected using the Research Electronic Data Capture (REDCap)
database. Data are presented as descriptive analysis and multiple regression models, using SPSS program, version 20.
P level was set as 5%.

Results From May 24th, 2020 to Jan 24th, 2021, a total of 153 axial SpA patients were included, of whom 85

(55.5%) with COVID-19 and 68 (44.4%) without COVID-19. Most of them were men (N=92; 60.1%) with mean age of
44.0411.1 years and long-term disease (11.7+9.9 years). Regarding the HLA-B27 status, 112 (73.2%) patients tested
positive. There were no significant statistical differences concerning social distancing, smoking, BMI (body mass
index), waist circumference and comorbidities. Regarding biological DMARDs, 110 (71.8%) were on TNF inhibitors and
14 (9.15%) on IL-17 antagonists. Comparing those patients with and without COVID-19, the HLA-B27 positivity was
not different between groups (n=64, 75.3% vs. n =48, 48%, respectively; p=0.514). In addition, disease activity was
similar before and after the infection. Interestingly, no new episodes of arthritis, enthesitis or extra-musculoskeletal
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manifestations were reported after the COVID-19. The mean time from the first symptoms to hospitalization was
7.1+3.4 days, and although the number of hospitalization days was numerically higher in the B27 positive group,
no statistically significant difference was observed (5.7 +4.11 for B27 negative patients and 13.5+ 14.8 for B27
positive patients; p=0.594). Only one HLA-B27 negative patient died. No significant difference was found regarding
concomitant medications, including conventional or biologic DMARDs between the groups.

Conclusions No significant difference of COVID-19 frequency rate was observed in patients with axial SpA regarding
the HLA-B27 positivity, suggesting a lack of protective effect with SARS-CoV-2 infection. In addition, the disease
activity was similar before and after the infection.

Trial registration This study was approved by the Brazilian Committee of Ethics in Human Research (CONEP), CAAE
30186820.2.1001.8807, and was registered at the Brazilian Registry of Clinical Trials — REBEC, RBR-33YTQC. All patients
read and signed the informed consent form before inclusion.
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Introduction

Patients with immune-mediated rheumatic diseases
(IMRD) have higher risk of infections, particularly asso-
ciated with immunossuppresion and disease activity.
However, patients with spondyloarthritis (SpA) have no
increased risk for severe infection, even after exposing
to the TNE (TNFi) and IL17 inhibitors (IL17i) [1], dif-
ferently of individuals with systemic erythematous lupus
(SLE) and rheumatoid arthritis (RA) [1-4]. Some aspects
could be highlighted to try to explain these findings when
the IMRDs are compared, including lower use of gluco-
corticosteroids and other immunosuppressive drugs [5],
as well as lower cellular immune response impairment
[6]. However, there are scarce data regarding SpA in
COVID-19.

Since that Brewerton and Schlosstein [7] reported a
close relationship between ankylosing spondylitis and
HLA-B27, many other aspects have been pointed out
over time, especially related with some protective role
regarding infections (occurrence and severity) [7-20].
Considering the HLA-B27 is ubiquitous worldwide, some
authors have addressed this potential advantage dur-
ing the humanity evolution among B27-carriers regard-
ing influenza virus, herpes simplex type 2 virus, malaria,
Epstein-Barr virus, HIV, HCV and reactivation of latent
toxoplasmosis infection after TNFI [8—10].

Noteworthy, the cytotoxic T lymphocyte (CTL)
responses, activated by HLA antigen presentation, are
implicated in the control of viral replication, more effec-
tiveness regarding the clearance of microrganisms, and a
specific and strong CTL response against some conser-
vative not easily mutate epitopes. On the other hand, it
is involved with beginning and chronification of reac-
tive arthritis in predisposed patients and in experimental
models, showing a definitive proof of concept, particu-
larly regarding Chlamydia and other pathogens from gut
microbiota [11-20]. Therefore, the antigen presenting
properties and/or to the co-inheritance of gene variants

may contribute to an altered homeostasis in case of
microbial infections or tissue injury.

Regarding endemic malaria, the geographic distribu-
tion of HLA-B27 has been demonstrated as an inverse
latitude-related gradient, suggesting that Plasmodium
falciparum may have exerted a negative selection on this
gene. In addition, a higher susceptibility to severe forms
of malaria, associated with HLA-B27 or other close gene,
as well as other factors associated with lower HLA-B27
prevalence in some regions may have contributed for
newly generated and more advantageous B27 haplotypes
for surviving and natural selection [21].

In addition, there are some pieces of evidence support-
ing the association between HLA-B27 and lower viral
load and long-term non-progression in HIV infection as
well as spontaneous clearance of hepatitis C virus (HCV)
infection, particularly genotype 1 infection, but not geno-
type 3, suggesting different immune response, accord-
ing to single amino acid residues sequence epitopes [8,
22-24].

Some mechanisms are postulated, including compli-
cated pathways of viral escape from immunodominant
HLA-B27-restricted virus-specific CD8+ T-cell epitopes,
CD8+ T-cell polyfunctionality and functional avidity, thy-
mic selection of CD8+T-cell precursors, specific T-cell
receptor repertoires and clonotypes, efficient antigen
processing, and evasion from regulatory T-cell-mediated
suppression [25].

Considering the ability of HLA-B27 to confer resis-
tance to the progression of several viral infection, as well
as to promote a spontaneous CD8+T cell-mediated viral
clearance and a potential protective role in pandemic
times, we hypothesized if HLA-B27 positive SpA patients
could have lower occurrence and a less severe course of
COVID-19 than those HLA-B27 negative. In addition,
we explored the disease activity during the COVID-19 in
this clinical setting.
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Methods

This is a prospective analysis from ReumaCoV-Brasil
Registry using only axial SpA patients enrolled from May
24th, 2020 to January 24th, 2021. Details of the registry
design were described elsewhere recently. Briefly, the
ReumaCoV-Brasil is a multicenter, observational, ongo-
ing prospective cohort study carried out to monitor adult
patients with immune-mediated rheumatic diseases
(IMRD) plus COVID-19 diagnosis comparing to IMRD
without COVID-19 [26-28].

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 SpA
details with two face-to-face visits, every three months
(3-month and 6-month assessment), after viral infection.
The primary outcomes were the specific SpA 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 clin-
ical data within the last 6 months (a period without any
COVID-19 evidence).

The present study enrolled axial SpA patients from
the ReumaCoV trial, including those with and with-
out COVID-19 diagnosis (case and control group
respectively), paired to sex and age. Moreover, they
were selected based on the identification of a case by
the researcher, through telephone contact, outpatient
appointment or during hospitalization related to COVID-
19. The inclusion criteria were: [1] age over 18 [2],
COVID-19 diagnosis, based on clinical symptoms AND/
OR polymerase chain reaction for SARS-CoV-2, AND/
OR antibody against SARS-CoV-2 (IgM or Ig@G), based on
the Brazilian Ministry of Health criteria [3], prior diagno-
sis of SpA, according to usual ASAS classification criteria
(2009), and [4] previously known HLA-B27 status. The
exclusion criteria were other immunodeficiency diseases,
past organ or bone marrow transplantation, neoplasms
within the last 5 years, current chemotherapy, HIV diag-
nosis and thymus diseases [29, 30].

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]. It is pertinent to emphasize that the ReumaCoV-
Brazil study was conceived and conducted within the
context of an ongoing pandemic, with restrictions on in-
person medical assessments and logistical challenges due
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to social distancing guidelines. Consequently, a signifi-
cant portion of the data was gathered via telephone inter-
views and retrospective retrieval of information from
electronic patient records (EPR), accompanied by pro-
spective updates on COVID-19 progression and disease
activity. Therefore, verbal consent was initially obtained
through telephone communication, and subsequently,
during a in-person evaluation, the formal signature of the
consent form was acquired.

The disease activity assessment was performed using
a global physician assessment (GPA), using a numerical
visual analog scale (VAS), ranging from 0 to 10 (being
zero no activity and 10 great activity), as well specific and
validated disease activity measurements. Pre-COVID
data were obtained from the notes of the patient’s medi-
cal 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 BASDAI (Bath Ankylosing Spondylitis Disease
Activity Index), ASDAS-ESR (Ankylosing Spondylitis
Disease Activity Score using erythrocyte sedimentation
rate) and ASDAS-CRP (Ankylosing Spondylitis Disease
Activity Score using Protein C Reactive) as well the fre-
quency of isolated clinical manifestations before (cases
and controls) and after COVID-19 (only for cases) [31,
32].

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.

Demographic data such as age, sex, work situation and
social distancing during the pandemic, as well diagnosis
and treatment of IMRD, comorbidities, clinical charac-
teristics, COVID-19 management and their endpoints,
were collected using a Research Electronic Data Cap-
ture (REDCap) database (https://www.project-redcap.
org/), through telephone call or face-to-face interview,
if permitted by local health recommendations. Alcohol
intake was considered as 15 servings per week for men
and 10 servings per week for women. One serving is
approximately 285 ml of beer, 120 ml of wine, or 30 ml
of distilled spirits (whiskey, vodka, and cachaga). Active
smoking was considered when the person smoked more
than 1 cigarette per day every day currently and obesity
was defined when the body mass index was over 30 kg/
m?,

In case of hospitalization, the data were collected
directly with the patient, if possible, or from medical
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records. In cases where the death was notified, data were
collected directly from a family member, who authorized
the data inclusion. Different methodologies were used
for HLA typing: PCR-SSO (Sequence-Specific Oligo-
nucleotide), PCR-SSP (Sequence-specific amplification),
Sanger sequencing and RT-PCR sequencing and Real
Time (RT-PCR).

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-parametric
test. The chi-square association test was used to assess
the association among categorical variables with stan-
dardized 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

A total of 153 axial SpA patients were included, of
whom 85 (55.5%) with COVID-19 and 68 (44.4%) with-
out COVID-19. Most of them were men (N=92; 60.1%)
with mean age of 44.0+11.1 years and long-term disease
(11.7+9.9 years), and 112 (73.2%) patients had positivity
status for HLA-B27. All patients included were COVID-
19 confirmed cases, according to Brazilian Ministry
of Healthy recommendations, most of them classified
according to lab criterion (80.1%), mostly through RT-
PCR (58.5%). Regarding biological DMARDs, 110 (71.8%)
were on TNF inhibitors and 14 (9.15%) on IL-17 antago-
nists. No significant difference was found regarding con-
comitant medications, including conventional or biologic
DMARDs between the groups There were no significant
statistically differences concerning social distancing,
smoking, BMI, waist circumference and comorbidities.
Also, there were no significant difference concerning
ASDAS-CRP or ASDAS-ESR, but SpA patients HLA-
B27 negative had higher score related to pain and other
PROs (patient-reported outcomes) measured though the
VAS and BASDAI (Table 1). However, when stratifying
the relationship between the disease activity, measured
by these variables (VAS and BASDAI), and the COVID-
19 severity, no significant differences were observed
(Table 2). Interestingly, no new episodes of arthritis,
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enthesitis or extra-musculoskeletal manifestations were
reported after the COVID-19.

Comparing SpA patients with and without COVID-19,
the HLA-B27 positivity was not different between groups
(n=64, 75.3% vs. n=48, 48%, respectively; p=0.514).
Similarly, when comparing mild, moderate, and severe
COVID-19, according to the HLA-B27 status, no signifi-
cant difference was found (Table 3). The mean time from
the first symptoms to hospitalization was 7.1+3.4 days,
and although the number of hospitalization days has
been numerically higher in the B27 positive group than
in those negative status, no statistically significant differ-
ence was observed (13.5+14.8 vs. 5.7+4.11, respectively;
p=0.594). Only one HLA-B27 negative patient died.
The hospitalization frequency, considered as moderate
COVID, was higher in the B27 positive patient group
(p=0.031) (Table 3). Disease activity was similar before
and after the infection the control group had significantly
higher disease activity score, according to ASDAS-CRP
(3.8 vs. 3.2, p=0.08).

Discussion

Our data demonstrated no significant difference of
COVID-19 frequency rate or severity pattern in patients
with axial SpA regarding the HLA-B27 positivity status,
suggesting a lack of protective effect against the SARS-
CoV-2 infection. In addition, the disease activity was sim-
ilar before and after the infection. Our data emphasize
that the disease behavior in axial SpA patients is similar
to the general population, regardless biologic therapy and
HLA-B27 status.

Similarly, Rosenbaum et al. using an online self-
reported survey in 3,435 SpA patients from 65 countries
(85% with AS; 76.1% were HLA-B27 positive from 2,836
aware of HLA-B27 status) from the Spondylitis Asso-
ciation of America (SAA) between 10 and 2020 and 26
April 2021, showed also similar rate of infection between
HLA-B27 positive (1.4%) and negative (1.5%), as well as
only in those tested (0,6% in both groups) and without
significant difference related to self-reported COVID-19
severity. In addition, they did not find any significant dif-
ference the incident rate ratio for COVID-19 compared
to the US population adjusted for age and sex, regard-
less HLA-B27, diagnosis of SpA or its treatment. On the
other hand, it is important to note that some potential
bias, such as responders’ profile, low number of infected
individuals (n=41), self-reported diagnosis of SpA and
HLA-B27 status, as well as COVID-19, including confir-
matory lab testing in only 36.9% of sample and severity
based on patient’s opinion), and some limitations, such
as lack of information regarding the disease activity data.
Thus, our prospective cohort study provides more con-
sistent data regarding the relationship between HLA-B27
and COVID-19 susceptibility and severity [33-35].
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Table 1 Clinical and demographic data of the sample, comparing HLA-B27 positive with HLA-B27 negative patients
HLA-B27 HLA-B27 OR (95% Cl) P
negative positive value
(N=41) (N=112)
Cases 21(247) 64 (75.3) 1.27 (0.62-2.60) 0514"
Controls 20 (29.4) 48 (70.6) -
Mean age (SD) 439(11.6) 440 (10.9) 001 (-036-034)° 095
Sex
Male 15(16.3) 77 (83.7) 3.81(1.8-807) 0.001"
Female 26 (42.6) 35(57.4)
Disease duration (years) 89(7.2) 11.7 (10.7) 0.068"
Comorbidities
Cardiopathy 0(0) 5 (100) 0.73 (0.64-0.84) 033
Diabetes 2(222) 7(77.8) 1.16 (0.22-6.10) 10”
Lung disease 0(0) 2 (100) 0.74 (0.65-0.84) 107
Kidney disease 0(0) 1(100) 0.75 (0.66-0.84) 107
Hypertension 7(259) 20 (74.1) 0.90 (0.31-2.59) 086"
Obesity (BMI>30 kg/ m?) 2(20) 8 (80) 1.35(0.26-6.95) 107
No comorbidities 8(24.2) 25(75.8) 1.04 (0.37-2.87) 094"
Current lifestyle habits
Active smoking 1 ) 5(83.3) 169 (0.18-15.3) 107
Alcohol intake 1 (83.3) 169 (0.18-15.3) 10”
Medications
IL17 inhibitors 5(35.7) 9(64.9) 0.62 (0.19-2.0) 043"
TNF inhibitors 30(27.3) 80 (72.7) 091 (0.41-2.04) 083"
Current corticosteroids (yes or no)) 3(429) 4(57.1) 046 (0.10-2.19) 039"
Oral CE < 10 mg/day 2(333) 4 (66.6) 0.33(0.10-1.03 0429
Methotrexate 2(18.2) 9(81.8) 1.55 (0.30-7.84) 072"
Sulfasalazine 5(25.0) 15 (75.0) 1.11(0.37-3.28) 085"
Disease activity
VAS 4127) (2.6) 0.72 (030-1.13)**  0.007*
BASDAI 4222 2.5(2.4) 034 (-0,18-087)*  0.01*
ASDAS-ESR 5.7(13.8) (3.6) -0.06 (-0.55-043)**  0.20%
ASDAS-CRP 32(24) 38(116) 0.08"

BMI: Body Mass Index; VAS: Visual Analog Scale; CE: corticosteroids; BASDAI: Bath Ankylosing Spondylitis Disease Activity Index; ASDAS: Ankylosing Spondylitis
Disease Activity Score; ESR: Erythrocyte Sedimentation Rate; CRP: C Reactive Protein; *Chi-square test (95%Cl); **Fisher exact test (95%Cl); #t test for independent

samples (95%Cl); “Cohen’s d test for comparing effect size between means (Cl 95%)

Table 2 Disease activity, measured by VAS and BASDAI, and the COVID-19 severity in SpA patients

VAS 0-4 VAS 5-10 OR (95% Cl) Pvalue
n % n %
Hospitalization 5 83.3 1 16.7 0.63 (0.06-5.82) 0.570
Intensive unit care 3 75.0 1 25.0 1.09 (0.10-11.25) 1.000
BASDAI 0-4 BASDAI 5-10 OR (95% CI) Pvalue
n % n %
Hospitalization 2 66.7 1 333 1.35(0.11-15.9) 1.000
Intensive unit care 1 50.0 1 50.0 2.76 (0.16-46.6) 0474

VAS: visual Analog Scale; BASDAI: bath Ankylosing Spondylitis Disease Activity Index

During human evolution, the existence of conserved
HLA haplotypes is resulting from a selective pressure by
some pathogens that have edited the immune response
genes and provided higher survival probability over time.
Considering that the virus-specific T cell response is
critical for determining the infection severity, as well as
viral clearance, interferon release, duration of immunity

and efficacy of vaccines, our initial hypothesis was driven
to the protective role of HLA-B27 against SARS-CoV-2
infection in axial SpA patients, a similar finding found in
other viral infections. However, our hypothesis was not
confirmed in this prospective face-to-face analysis [36].
Regarding specifically the SARS-CoV-2, the infectiv-
ity, severity, and mortality rates related to COVID-19
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Table 3 Outcomes related to COVID-19 (only case group), according to the HLA-B27 status in spondyloarthritis patients
Outcomes HLA-B27 negative (n=21) HLA-B27 positive (n=64) OR (C195%) P value
n % n %
Hospital care 5 294 12 76.5 0.73(0.22-2.41) 0.754"
Hospitalization 4 66.7 2 333 0.13(0.02-0.81) 0031"
Intensive unit care 2 500 2 50.0 0.30 (0.04-2.32) 0.254"
Mechanical ventilation 2 66.7 1 333 0.50 (0.02-8.95) 1.000”
Lenght of hospitalization (mean, SD) 5.7 (4.11) 13.5(14.8) 1,07 (-2,97-0.96)¢ 0.594"
Severity of COVID —19°
Mild 12 200 48 80.0 044 (0.15-1.24) 0.119"
Moderate 66.7 2 333 0.13 (0.02-0.81) 0.031™
Severe 2 50.0 2 500 0.30 (0.04-2.32 0.254"
Death 1 100 0 0 - 1.000”

5Mild activity was considered for patients who did not require hospital care, moderate for those who were hospitalized and severe for those who were admitted
to the intensive care unit. *Chi-square test (95%Cl); **Fisher exact test (95%Cl); #t test for independent samples (95%Cl); “Cohen’s d test for comparing effect size

between means (Cl 95%)

have not affected all countries equally, suggesting that
several aspects could be involved in different popula-
tions. Beyond traditional risk factors, such as age, comor-
bidities, lack of masking/ social distancing and viral load,
some authors highlight the relevance of genetic biomark-
ers as potential drivers for ethnic susceptibility and unfa-
vorable prognosis [37, 38]. Although the HLA systems
have a strong linkage disequilibrium that can result in
conserved multi-locus haplotypes depending on how the
alleles are arranged in adjacent loci of a specific region
of the chromosome, it is the best way to characterize the
host genetic variance concerning the innate immunity,
especially related to MHC class I, which plays a major
role in susceptibility to viral infections [39]. Thus, these
aspects may contribute to the difference in mortality
among various countries [40]. However, a recent review
found heterogeneous findings in the association of inter-
individual genetic variants with COVID-19 susceptibil-
ity and severity COVID-19, but without any relationship
with HLA-B27 [41].

Furthermore, NK and dendritic cells, neutrophils and
other antigen presenting cells with different signaling
ways, including PD-1 and cytokine storm, and exhausted
lymphocytes are involved in the COVID-19 pathophysi-
ology [36]. Recently, it was demonstrated CD8* T cells
derived from SARS-CoV-2 survivors exhibited polyfunc-
tional effector responses to two novel NC-derived pep-
tides identified as HLA-binders, although not specified
(36, 42, 43].

Considering previous outbreaks, Lin et al. [44] reported
higher risk and severity of SARS-CoV infection in health
care workers carrying HLA-B*4601 (risk and severity)
and HLA-B*5401 (only risk) in Taiwan [45]. On the other
hand, no significant association was observed in Chinese
individuals regarding genotypic patterns of HLA-A, -B
and -DRB1 loci in SARS patients when compared to a
co-resident population. In Saudi individuals, Hajeer at al
demonstrated significant association with MHC class II

(HLA-DRB1*11:01 and DQB1*02:02) and susceptibility
to severe MERS-CoV (Middle East respiratory syndrome)
[45, 46].

Regarding the COVID-19, Leite et al. evaluated data
sets of HLA-B alleles, KIR genes and functional single
nucleotide polymorphisms (SNPs) in cytokines related
to COVID-19 cytokine storm and found significant cor-
relation between eight HLA-B alleles and polymorphisms
in three cytokine genes (IL6, IL10, and IL12B) and daily
death rates across countries [47]. Sakuraba et al. demon-
strated significant association between HLA-C*05 and
higher COVID-19 mortality in 74 countries, after mul-
tiple adjustments. A 1% increase in the allele frequency of
HLA-C*05 was associated with an increase of 44 deaths/
million. Noteworthy, the combination of HLA-C*05 to its
receptor KIR2DS4fl, expressed on NK cells, causes NK
cell-induced hyperactive immune response and higher
mortality rate. Countries with similar ethnic and/or geo-
graphic background responded in a similar pattern to
each pandemic [48].

Although the HLA genotypes might affect the suscepti-
bility to SARS-CoV-2 infection or severity of COVID-19,
these aspects are not still clear up to present day. Toyo-
shima et al. identified a total of 1234 mutations by com-
paring with the reference SARS-CoV-2 sequence after
analyzing 12,343 SARS-CoV-2 genome sequences of indi-
viduals from 28 countries in six geographic areas. They
found that ORFlab 4715 L and S protein 614G variants
and the frequency of several HLA alleles, including HLA-
A*11:01, were associated with number of infected cases
and not as an independent factor for fatality rate in each
country [49].

More recently, Pretti et al,, evaluating 140 HLA alleles
and the landscape of 3,723 potential HLA-I A and B
restricted SARS-CoV-2-derived antigens in 37 coun-
tries, added a new information regarding three potential
antigens coverage of S and N derived peptides and the
number of deaths [50]. Similarly, other authors have also
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reported same findings related to SARS-CoV-2 immune
responses, susceptibility and different genetic back-
grounds. Interestingly, Guo et al. found diverse capaci-
ties of S protein specific epitope presentation by different
HLA alleles with very limited number of predicted epi-
topes for HLA-B*2705, HLA-B*4402 and HLA-B*4403
and as high as 132 epitopes for HLA-A*6601, suggesting
individuals with HLA-B*44 are more prone to SARS-
CoV-2 infection. These findings could help us to better
understanding the role of HLA-B27 in the COVID-19
[25, 51].

Thus, some points could be highlighted to explain the
lack of association between COVID-19 and HLA-B27.
Firstly, only Guo study showed some relationship with
B27 in general population database across the countries.
Secondly, the cytokines pattern and inflammatory signal-
ing ways involved with severe COVID do not seem to be
related to Th17 activation, an immune-inflammatory via
strongly associated with SpA. Thirdly, the low plasticity
of epitopes found by Guo et al. in HLA-B27 could not
be crucial to influence the antigen presentation to the
spike proteins from SARS-CoV-2 and other coronavirus
family. Fourthly, severe COVID-19 have been reported
in all IMRDs and the unfavorable outcome has been
more related to age and comorbidities than underlying
rheumatic disease. On the other hand, the SARS-CoV-2
could work as a trigger to a myriad of musculoskeletal
syndromes. Although some authors have reported anec-
dotal cases of reactive arthritis after COVID-19, the
most recent systematic review showed that the mani-
festations with consistent association with SARS-CoV-2
infection were autoimmune cytopenia, cutaneous vas-
culitis, encephalitis, and Guillain-Barre syndrome [52].
Considering the inclusion period ended before the mas-
sive vaccination against the COVID-19, it is important
to mention that our data are related to the SARS-CoV-2
itself and HLA-B27 positivity without any interference
of adenovirus vectors, inactivated full virus or mRNA
vaccines.

Another important thing to be considered is related to
endoplasmatic reticulum aminopeptidases (ERAPs) [53].
As they are pivotal enzymes for trimming peptides and
to generate optimal-length antigens to fit into the MHC
class I groove, the SARS-CoV-2 likely must not cause any
important impairment in this cell step neither related to
repertoire of antigens presented by HLA-B27. The inade-
quate activation of NK and CD8* T cells could have other
pathophysiological mechanisms. Nonetheless, these
points are merely speculative because there is no infor-
mation on the ERAP1, ERAP2, and LNPEP, as well as co-
segregation with HLA-B27 subtypes, which are involved
in antigen presentation and peptide trimming and the
COVID-19 occurrence and severity. Interestingly, it is
important to note these multifaceted aminopeptidases
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regulates the renin—angiotensin system and higher sus-
ceptibility to hypertension, other aspects associated with
severe COVID-19 [54]. Considering that an increased
risk of some comorbidities has been reported in patients
with spondyloarthritis, including hypertension and other
cardiovascular diseases, more attention could be given to
these aspects to understand better this complex interac-
tion among genetic, environmental and several cellular
processes [55].

Additionally, the concomitant conventional and biolog-
ical DMARD:s are also related to higher risk of infections,
particularly related to immune response impairment
against several pathogens, we did not find any signifi-
cant association with severe COVID-19 in our SpA
database, regardless HLA-B27 status. Considering all
forms of COVID-19, we observed 19 cases in B27 nega-
tive SpA patients and 52 in those B27 positive, suggest-
ing lack of protective role regarding the SARS-CoV-2
infection. However, when evaluating only hospitalized
patients (moderate COVID-19), there was a greater num-
ber of patients in the B27 negative group. It is impor-
tant emphasizing that the effect size was very small
(OR=0.13; 95%CI 0.02-0.81) in only 6 patients (4 HLA-
B27 negative and 2 HLA-B27 positive), which does not
allow us to draw conclusions about that.

To our best knowledge, our database is the largest and
robust database regarding SpA patients during COVID-
19 pandemic and comparing to SpA patients no infected
by SARS-CoV-2. However, our ongoing observational
prospective registry has some limitations, such as short
period of follow-up (until infection resolution).

In conclusion, our data did not support the protec-
tive role of HLA-B27 on SARS-CoV-2 infection, includ-
ing occurrence, ability to assert immune control of novel
coronavirus and COVID-19 severity. More studies are
needed to understand the role of HLA-B27 and variants
of SARS-CoV-2.
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