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Abstract: The literature is scarce in the evaluation of Behget’s disease (BD) among individuals during the severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection. Then, an epidemiological study was
conducted using the data from 46 hospitalized patients with BD and coronavirus disease (COVID)-19
representing a prevalence of 2,11 patients per 100,000 inhabitants. From the study sample, 58.7% (27 patients)
were female, and 67.4% (31 patients) were White. The main symptoms were fever (40; 87.0%), cough (38; 82.6%),
dyspnea (35; 76.1%), and peripheral saturation below 95% (35%, 76.1%). The need for intensive care unit
support occurred for 39.1% (18) patients. Also, 21.7% (10) patients needed invasive ventilatory support and
47.8% (22) needed non-invasive ventilatory support. A total of 73.9% (34) of patients lived, and 26.1% (12) of
patients died. Only the presence of respiratory discomfort [37.9% vs. 5.9%] was more common among those
who died. Patients with BD were not at an increased risk of worse COVID-19 outcomes in Brazil.

Keywords: Brazil; coronavirus disease (COVID)-19; epidemiology; inflammation; pandemic; public
health

1. Introduction

Behget’s disease (BD) is an inflammatory condition that is characterized by oral aphthous ulcers,
genital ulcers, uveitis, and skin lesions [1,2]. The disease manifests itself by recurrent attacks of acute
inflammation, rather than a continuous chronic inflammatory state [2,3]. The condition is strongly
linked with the presence of Human Leukocyte Antigen B51 (HLA-B51) genetic allele along with
environmental factors [4]. In Japan, the incidence of the HLA-B51 allele among patients with BD is
higher when compared to those without the disease [4]. For example, a study demonstrated that
carriers of the HLA-B51 allele have a 6.7 higher chance of having the disease in Japan when compared
to noncarriers [2]. Epidemiologically, this condition is rare, ranging from 0.64 per 100,000 inhabitants
in the United Kingdom and 0.12-0.33 per 100,00 inhabitants in the United States of America. The onset
is typically in middle age, in the third or the fourth decade of life [1,2].

The BD is characterized by vascular injuries, mainly from large vessels affected by the
vasculitis of the vasa vasorum, alongside hypercoagulability [1-3]. Aneurysms of large vessels and
thromboses of vena cavae may develop. Medium-sized vessels are also involved and may result in
thrombophlebitis of the lower extremities or pulmonary arterial aneurysms [5,6]. Venous thrombosis
is far more common than arterial lesions. In addition, neutrophils from patients with BD have
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augmented superoxide production, enhanced chemotaxis, and excessive lysosomal enzyme
production, leading to tissue injuries [2]. The cytokine production profile of T cells in patients with
BD is skewed toward the T-helper 1 (Thl)-type of immune responses, especially during flares of the
disease. Although the condition has been considered an aseptic inflammatory disease, bacteria are
rarely found in histological examination. Some authors suggest both viral (e.g., herpes virus) and
bacterial (e.g., Streptococcus spp.) roles in the pathogenesis of the disease [2,3].

The diagnosis of the BD is made by a combination of nonspecific symptoms and laboratory
findings [6]. In 1990, diagnostic criteria were proposed by the International Study Group for Behcet’s
disease to improve diagnostic accuracy [6]. In 2003, the BD research committee in Japan revised the
diagnostic criteria. The cardinal symptoms of BD include recurrent aphthous ulcers on the oral
mucosa, skin lesions, ocular lesions, and genital ulcerations. Additional symptoms may include
arthritis, epididymitis, gastrointestinal, vascular, or central nervous system lesions [7]. Importantly,
early diagnosis and therapeutic intervention are essential to optimize outcomes in patients with BD.
Treatment may require medical therapy with immunosuppressive or corticosteroid, interventional
radiological techniques, or surgical ablation or resection [8].

Since December 2019, a novel viral infection with severe acute respiratory syndrome emerged
from the Wuhan Province, in China [9]. Later, it was labeled severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) and has transformed into a worldwide challenge, resulting in ~700
million cases and ~7 million deaths. The disease, popularly named coronavirus disease (COVID)-19,
was officially declared a pandemic by the World Health Organization on 11 March 2020 [9]. There is
a current theory that the risk of severe COVID-19 and its associated complications is considered to
be increased in patients with preexisting and underlying medical conditions or comorbidities [10]. In
this matter, this theory raises the question of whether patients with autoimmune diseases or vasculitis
are at increased risk of COVID-19 [11]. Although not proven for COVID-19, in general, rheumatic
conditions, immunosuppression, and comorbidities are associated with a higher risk of serious
infections due to immunosuppression and the presence of chronic inflammation [12]. In this context,
BD is classified as a muti-systemic chronic disease, a variable type of vasculitis that affects vessels of
all types [13,14]. Due to a lack of further studies on whether the chronic inflammatory territory
impacts the course of COVID-19, there is not much information regarding medical recommendations
for these patients mainly among those who required hospitalization with the need for intensive care.

In this context, it was conducted an epidemiological investigation in Brazil using the data from
OpenDataSUS (https://opendatasus.saude.gov.br/) to describe the epidemiological profile of BD in
hospitalized patients infected with SARS-CoV-2. The data was, then, compared to other published
studies regarding the same premise using a literature review.

2. Materials and Methods

2.1. Epidemiological Study

It was conducted an epidemiological investigation in Brazil using the data from OpenDataSUS
(https://opendatasus.saude.gov.br/), which is a Brazilian open dataset that encompasses
demographic and clinical information of hospitalized patients only.

The study evaluated 3,551,556 patients hospitalized in Brazil with severe acute respiratory
syndrome, and data collection covered the period from December 29t 2019, to April 6%, 2023. From
the totality of original data, it was selected only patients with BD (n = 46/2,180,719) among those with
COVID-19 (n=2,180,719/3,551,556; 61.4%) notified in the Data-SUS database. The study enrolled only
individuals with a positive and confirmatory laboratory diagnostic test for COVID-19.

The study comprised the following characteristics of these patients: sex (male and female), age
(years), race (White, Black, Asian, Indigenous, and Pardos — individuals with multiracial background),
level of education, place of residence (Urban, peri-urban, and rural), presence or absence of
nosocomial infection, clinical signs (e.g., fever, cough, sore throat, dyspnea, respiratory discomfort,
oxygen saturation below 95%, diarrhea, vomiting, abdominal pain, fatigue, loss of smell, loss of taste,
and other symptoms), comorbidities (e.g., cardiopathy, hematological disease, Down syndrome, liver
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disease, asthma, diabetes mellitus, neurological disease, chronic respiratory disease,
immunosuppression, kidney disease, and obesity), vaccination status against Influenza, need for
intensive care unit (presence or absence), need for mechanical ventilation support (invasive, non-
invasive, and none), discharge criterium (clinical or laboratory criteria), outcome (clinical recovery or
death), and vaccination status against COVID-19 (presence or absence).

Before to procedure with the statistical analysis, the missing data imputation was performed
using the XLSTAT (2007) Statistical Software for Excel. The multiple imputations were performed
using two methods which included Markov Chain Monte Carlo Multiple (MCMC) and Nonlinear
Iterative PArtial Least Squares (NIPALS) methods. The statistical analysis was performed using the
Statistical Package for the Social Sciences (IBM SPSS Statistics for Macintosh, Version 28.0). The
descriptive analysis is presented using absolute numbers (N) and percentages (%) for categorical data
and mean * standard deviation, and median (95% confidence interval) for numerical data (age). The
inferential analysis to identify death predictors was performed using the Fisher Exact test or Chi-
square test for categorical data and the Mann-Whitney U test for numerical data. The odds ratio (OR)
and its 95% confidence interval (95%CI) were also calculated and presented in the study. An alpha
error of 0.05 was applied in the study.

2.2. Literature Review

A literature review was conducted to elucidate the impact of COVID-19 among patients with
BD. The following descriptors were used “(Behget’s disease OR Behget disease) and (COVID-19 OR
Coronavirus Disease OR SARS-CoV-2)”. In the review, the following markers were collected: title of
the manuscript, year of publication, first author name, journal where the study was published, impact
factor of the journal, objective(s), method(s), result(s), and conclusion(s). The search for the literature
review was done on 02 October 2023.

The complete search list can be read as follows:

(Behget's disease OR Behget disease) and (COVID-19 OR Coronavirus Disease OR SARS-CoV-2)

(“behcet syndrome”[MeSH Terms] OR (“behcet”[All Fields] AND “syndrome”[All Fields]) OR
“behcet syndrome”[All Fields] OR (“behcet s”[All Fields] AND “disease”[All Fields]) OR “behcet s
disease”[All Fields] OR (“behcet syndrome”[MeSH Terms] OR (“behcet”[All Fields] AND
“syndrome”[All Fields]) OR “behcet syndrome”[All Fields] OR (“behcet”[All Fields] AND
“disease”[All Fields]) OR “behcet disease”[All Fields])) AND (“covid 19”[All Fields] OR “covid
19”[MeSH Terms] OR “covid 19 vaccines”[All Fields] OR “covid 19 vaccines”’[MeSH Terms] OR
“covid 19 serotherapy”[All Fields] OR “covid 19 nucleic acid testing”[All Fields] OR “covid 19 nucleic
acid testing”[MeSH Terms] OR “covid 19 serological testing”[All Fields] OR “covid 19 serological
testing”[MeSH Terms] OR “covid 19 testing”[All Fields] OR “covid 19 testing”[MeSH Terms] OR
“sars cov 2”[All Fields] OR “sars cov 2”[MeSH Terms] OR “severe acute respiratory syndrome
coronavirus 2”[All Fields] OR “ncov”[All Fields] OR “2019 ncov”[All Fields] OR
((“coronavirus'[MeSH Terms] OR “coronavirus”’[All Fields] OR “cov”[All Fields]) AND
2019/11/01:3000/12/31[Date - Publication]) OR ((“coronavirus”[MeSH Terms] OR “coronavirus”[All
Fields] OR “coronaviruses”[All Fields]) AND (“disease”[MeSH Terms] OR “disease”[All Fields] OR
“diseases”[All Fields] OR “disease s”[All Fields] OR “diseased”[All Fields])) OR (“sars cov 2”[MeSH
Terms] OR “sars cov 2”[All Fields] OR “sars cov 2”[All Fields]))

Translations

Behcet’s disease: “behcet syndrome”[MeSH Terms] OR (“behcet’[All Fields] AND
“syndrome”[All Fields]) OR “behcet syndrome”[All Fields] OR (“behcet’s”[All Fields] AND
“disease”[All Fields]) OR “behcet’s disease”[All Fields]

Behcet disease: “behcet syndrome”[MeSH Terms] OR (“behcet”[All Fields] AND
“syndrome”[All Fields]) OR “behcet syndrome”[All Fields] OR (“behcet”[All Fields] AND
“disease”[All Fields]) OR “behcet disease”[All Fields]

COVID-19: (“COVID-19” OR “COVID-19"[MeSH Terms] OR “COVID-19 Vaccines” OR
“COVID-19 Vaccines”[MeSH Terms] OR “COVID-19 serotherapy” OR “COVID-19
serotherapy"[Supplementary Concept] OR “COVID-19 Nucleic Acid Testing” OR “covid-19 nucleic

doi:10.20944/preprints202401.1461.v1
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acid testing” [MeSH Terms] OR “COVID-19 Serological Testing” OR “covid-19 serological
testing”[MeSH Terms] OR “COVID-19 Testing” OR “covid-19 testing”[MeSH Terms] OR “SARS-
CoV-2” OR “sars-cov-2”[MeSH Terms] OR “Severe Acute Respiratory Syndrome Coronavirus 2” OR
“NCOV” OR “2019 NCOV” OR ((“coronavirus”[MeSH Terms] OR “coronavirus” OR “COV”) AND
2019/11/01[PDAT] : 3000/12/31[PDAT]))

Coronavirus:  “coronavirus”[MeSH  Terms] OR  “coronavirus”[All ~ Fields] OR
“coronaviruses” [All Fields]

Disease: “disease”[MeSH Terms] OR “disease”[All Fields] OR “diseases”[All Fields] OR
“disease’s”[All Fields] OR “diseased”[All Fields]

SARS-CoV-2: “sars-cov-2”[MeSH Terms] OR “sars-cov-2”[All Fields] OR “sars cov 2”[All
Fields].

3. Results

3.1. Patient’s Characteristics

The study analyzed data from 46 patients with BD and COVID-19 from the Data-SUS database
in Brazil representing a prevalence of 2,11 patients per 100,000 hospitalized individuals due to
COVID-19. Of the 46 patients, 39.1% (18 patients) were, mainly, from the state of Sao Paulo, 15.2% (7
patients) were from Minas Gerais and 8.7% (4) were from the Federal district (Table 1). From the
study sample, 58.7% (27 patients) were female. Regarding race, 67.4% (31 patients) were White and
32.6% (15 patients) were Pardos (Multiracial background). All patients lived in urban areas. Regarding
the presence of nosocomial infections, only 2 (6.3%) patients presented a positive result (Table 2). The
mean age was 45.31 + 2.04 years [median of 44 (95%CI = 36-54.50) years]. It was not possible to
evaluate the level of education due to the high number of missing data (>40%) which unfeasible
multiple imputations.

Table 1. Distribution of the hospitalized patients with Behget’s disease during the infection with
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) in Brazil.

State and Federal District N (%)
Bahia 2 (4.3%)
Ceara 3 (6.5%)
Federal District 4 (8.7%)
Goias 1(2.2%)
Minas Gerais 7 (15.2%)
Pernambuco 2 (4.3%)
Parana 3 (6.5%)
Rio de Janeiro 3 (6.5%)
Rio Grande do Sul 2 (4.3%)
Sao Paulo 18 (39.1%)

%, percentages; N, number of individuals. It was presented only the data from states that presented at least one
individual with Behget’s disease and coronavirus disease (COVID-19) in Brazil.

Table 2. Epidemiological profile of the hospitalized patients with Behget’s disease during the infection
with severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) [coronavirus disease (COVID)-
19] in Brazil.

Marker Group N (%)

Sex Female 27 (58.7%)
Male 19 (41.3%)

Race White people 31 (67.4%)

Pardos (Multiracial background) 15 (32.9%)
Place of residence Urban 46 (100.0%)
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. 1 . Yes 2 (4.3%)
Presence of nosocomial infection No 44 (95.7%)
Fever Yes 40 (87.0%)
No 6 (13.0%)
Cough Yes 39 (84.8%)
No 7 (15.2%)

Sore throat Yes 7 (15.2%)
No 39 (84.8%)
Dyspnea Yes 35 (76.1%)
No 11 (23.9%)
Respiratory discomfort Yes 29 (63.0%)
No 17 (37.0%)
. o Yes 35 (76.1%)
Oxygen saturation below 95% No 11 (23.9%)
Diarrhea Yes 7 (15.2%)
No 39 (84.8%)

Vomiting Yes 5 (10.9%)
No 41 (89.1%)
Other symptoms Yes 34 (73.9%)
No 12 (26.1%)
Cardiopathy Yes 19 (41.3%)
No 27 (58.7%)

Diabetes mellitus Yes 4 (8.7%)
No 42 (91.3%)

Antiviral Yes 4 (8.7%)
No 42 (91.3%)
Need of intensive care unit Yes 18 (39.1%)
No 28 (60.9%)
Ventilatory support Invasive 10 (21.7%)
No-invasive 22 (47.8%)
None 14 (30.4%)
Discharge criterium Laboratorial criterium 40 (87.0%)
Clinical criterium 6 (13.0%)
Outcomes Cured 34 (73.9%)
Death 12 (26.1%)

Vaccine against COVID-19 Yes 9 (19.6%)
No 37 (80.4%)

%, percentages; N, number of individuals.

3.2. Clinical Symptoms and Comorbidities

Regarding the presence of symptoms, the main symptoms were fever (40; 87.0%), cough (38;
82.6%), dyspnea (35; 76.1%), peripheral saturation below 95% (35%, 76.1%), and other symptoms (34;
73.9%). Regarding the presence of comorbidities, 41.3% (19 patients) presented cardiopathy and 8.7%
(4) presented diabetes mellitus. It was not possible to evaluate the following markers due to the high
number of missing data (>40%): abdominal pain, fatigue, loss of smell, loss of taste, hematological
disease, Down syndrome, liver disease, asthma, neurological disease, chronic respiratory disease,
immunosuppression, kidney disease, and obesity.

3.3. Treatment and Outcome

A total of 8.7% (4) patients had taken antiviral medicine. Regarding the need for intensive care,
39.1% (18 patients) needed intensive care unit support; in addition, 21.7% (10) patients needed
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invasive ventilatory support, 47.8% (22) patients needed non-invasive ventilatory support and 30.4%
(14 patients) did not receive ventilatory support. For discharge criteria, 87.0% (40) patients were
discharged under laboratory criteria, while 13.0% (6) patients were discharged under clinical criteria.
Regarding the outcome, 73.9% (34) of patients lived, and 26.1% (12) of patients died. Regarding the
vaccination against COVID-19, only 19.6% (9 patients) had taken vaccines. It was not possible to
evaluate the vaccination status against Influenza due to the high number of missing data (>40%)
which unfeasible multiple imputations.

3.4. Predictors for Death

Among the epidemiological data analyzed in the study, only one marker was associated with an
increased chance of death among hospitalized individuals. In brief, the presence of respiratory
discomfort [37.9% vs. 5.9%] was more common among those who died. Also, the age presented a
similar distribution between both groups — (patients cured) the mean age was 45.21 + 2.31 years
[median of 44.00 (95%CI = 36.00-54.00) years] and (patients who died) the mean age was 46.00 + 4.46
years [median of 45.50 (95%CI = 35.25-45.50) years] (P-value = 0.861) (Table 3).

3.5. Literature Review

The literature provides conflicting results regarding the outcome of studies already published
for patients with BD and COVID-19. In addition, we evaluated 26 published papers from the PubMed
databank and compared their results with ours (Tables 4 and 5).

Chang and collaborators (2023) published a retrospective cohort study to evaluate the risk of
autoimmune diseases in patients with COVID-19. Their primary endpoint was the incidence of newly
recorded autoimmune diseases [15]. The study comprised the information of 3,814,479 participants
classified as cases (N = 888,463) and controls (N = 2,926,016) [15]. The study concluded that COVID-
19 is associated with a different degree of risk for various autoimmune diseases, including BD [15].
Also, Moreno-Torres and collaborators (2022) described the clinical outcome of systemic autoimmune
disease patients hospitalized with COVID-19 in Spain [16]. The study included 117,694 patients and
identified a higher mortality rate in systemic autoimmune disease patients that was related to the
higher burden of comorbidities, secondary to direct organ damage and sequelae of their condition
[16]. In the same way, Al-Adhoubi and collaborators (2022) evaluated the mortality due to COVID-
19 among 113 patients with rheumatic disease and concluded that COVID-19 in patients with
rheumatic disease have an increased mortality rate in comparison to the general population, with
diabetes mellitus, morbid obesity, chronic kidney diseases, interstitial lung disease, cardiovascular
disease, obstructive lung disease, and liver diseases as comorbidities being the most severe risk
factors associated with death [17].

Fanlo and collaborators (2021) obtained data from 2,789 responders about the presence of uveitis
associated with an autoimmune disease to evaluate the impact of COVID-19 [18]. From this cohort,
only 28 (12 with BD) individuals presented uveitis and, among them, 14 (6 with BD) had clinical
symptoms compatible with COVID-19 [18]. The study demonstrated that patients with uveitis
associated with an autoimmune disease, both asymptomatic and symptomatic patients with COVID-
19, had similarly received immunosuppressive treatment. In addition, it is important to optimize the
COVID-19 diagnosis among this study population [18]. Using a similar approach, Sattui and
collaborators (2021) evaluated the outcomes of COVID-19 in patients with primary systemic
vasculitis or polymyalgia rheumatica (N = 1,202); and, in this population, severe outcomes were
associated with unmodifiable risk factors, such as age, sex, and number of comorbidities, as well as
treatments, including high-dose glucocorticoids [19].

doi:10.20944/preprints202401.1461.v1
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Table 3. Association between the chance of death and the epidemiological profile of the hospitalized

patients with Behget’s disease during the infection with severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) [coronavirus disease (COVID)-19] in Brazil.

Death [N Cured [N P-

Mark R (95%CI)¢
arker Group ©0)] @0l value OR (95%CI)
Sex Female 7(25.9%) 20 (74.1%) 1.000= 0.98 (0.26-3.73)

Male 5(26.3%) 14 (73.7%) 1 Reference
7.43 (1.08-
White people 11 (35.5%) 20 (64.5%) 0.070° 138( 3 8)8
Race '
Pardos (Multiracial o o
background) 1(6.7%) 14 (93.3%) 1 Reference
Place of residence Urban 12 (26.1%) 34 (73.9%) - NA
Presence of nosocomial Yes 0(0.0%)  2(100.0%) 1.000v NA
infection No 12 (27.3%) 32 (72.7%) 1 Reference
Fever Yes 9(22.5%) 31(77.5%) 0.173> 0.30 (0.04-2.63)
No 3 (50.0%) 3 (50.0%) 1 Reference
0.14 (0.12-
00 . 00 . b
Cough Yes 10 (34.5%) 29 (74.4%) 0.865 10.44)
No 2 (28.6%) 5 (71.4%) 1 Reference
Sore throat Yes 2(28.6%) 5(71.4%) 1.000°> 1.16 (0.10-8.58)
No 10 (25.6%) 29 (74.4%) 1 Reference
Dyspnea Yes 10 (28.6%) 25 (71.4%) 0.701° 1.78 (0.29-
19.79)
No 2 (18.2%) 9 (81.8%) 1 Reference
9.38 (1.13-
Y 11 (37.9%) 18 (62.1%) 0.034>
Respiratory discomfort © (37.9%) (62.1%) 446.6)
No 1(5.9%) 16 (94.1%) 1 Reference
Oxygen saturation below Yes 9 (25.7%) 26 (74.3%) 1.000» 0.92 (0.17-6.58)
95% No 3(27.3%) 8 (72.7%) 1 Reference
Diarrhea Yes 4(57.1%) 3(42.9%) 0.064° 494 (0.69-
41.01)
No 8 (20.5%) 31 (79.5%) 1 Reference
- 5.09 (0.50-
OO . 00 . b
Vomiting Yes 3(60.0%) 2 (40.0%) 0.103 69.84)
No 9 (22.0%) 32 (78.0%) 1 Reference
Other symptoms Yes 9 (26.5%) 25(73.5%) 1.000» 1.08 (0.20-7.57)
No 3(25.0%) 9 (75.0%) 1 Reference
Cardiopathy Yes 6 (31.6%) 13 (68.4%) 0.513* 1.60 (0.35-7.47)
No 6 (22.2%) 21 (77.8%) 1 Reference
.94 (0.02-
Diabetes mellitus Yes 1(25.0%) 3(75.0%) 1.000° 0 91 3(20 1())
No 11 (26.2%) 31 (73.8%) 1 Reference
Antiviral Yes 0(0.0%) 4(100.0%) 0.560v NA
No 12 (28.6%) 30 (71.4%) 1 Reference
Need of intensive care Yes 6(33.3%) 12 (66.7%) 0.495* 1.81 (0.39-8.52)
unit No 6 (21.4%) 22 (78.6%) 1 Reference
.76 (0.40-
Ventilatory support Invasive 4 (40.0%) 6(60.0%) 0.152° 3 563 ((()) 4)0
2. .38-
No-invasive 6 (27.3%) 16 (72.7%) 0.361° 25(0.38
13.16)
None 2 (14.3%) 12 (85.7%) 1 Reference
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Discharge criterium Laboratorial criterium 8 (20.0%) 32 (80.0%) 1 Reference
Clinical criterium 4 (66.7%) 2(33.3%) 0.065° 7'5?;?;(:;) 1'?02-
Vaccine against COVID- Yes 1(11.1%) 8(88.9%) 0.409° 0.30 (0.01-2.75)
19 No 11 (29.7%) 26 (70.3%) 1 Reference

%, percentages; 95%Cl, 95% confidence interval; N, number of individuals; NA, not applicable; OR, odds ratio.
3, the statistical analysis was performed using the Chi-square test; b, the statistical analysis was performed using
the Fisher Exact test; ¢, the conclusions based on statistical analysis must be cautious since the ORs values and
its 95%CI may have been influenced by the low number of patients in some groups analyzed. The associations
with a significant P-value are presented using bold type. An alpha error of 0.05 was adopted in the study.

Oztas and collaborators (2022) investigated whether patients (N = 635) regularly using colchicine
or hydroxychloroquine have an advantage of protection from COVID-19 or developing less severe
disease; and the authors concluded that being on the treatment of regular doses of both drugs was
ineffective in preventing COVID-19 and ameliorating its manifestations, despite these medications
not causing worse outcomes during the COVID-19 [20]. In addition, Bourguiba and collaborators
(2022) identified 117 patients with systemic autoinflammatory diseases and compared them with
1,545 patients with non-autoinflammatory immune-mediated inflammatory disorders
demonstrating that the first ones on corticosteroids and with multiple comorbidities were prone to
develop more severe COVID-19 phenotypes [21]. On the same theme, Ozcifci and collaborators (2022)
performed a cohort study of 1,047 patients with BD to investigate the incidence, clinical
characteristics, and outcome of COVID-19. The study demonstrated that the incidence and severity
of COVID-19 were not linked with the use of colchicine. However, the cumulative incidence of
COVID-19 in patients with BD was greater than in the general population living in Istanbul and
Turkey. Besides that, the clinical outcome was not severe, and no deaths were described [22]. In
addition, AlBloushi and collaborators (2022) investigated the incidence, severity, and outcomes of
COVID-19 in patients (N = 59) with uveitis treated with biological agents [23]. The authors concluded
that BD was the most common diagnosis (64.4%) and that uveitis patients under biologic therapy can
be silent carriers for COVID-19 [23].

Table 4. Studies that evaluated patients with Behget’s disease infected with severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) causing the coronavirus disease (COVID)-19.

Impact

Title First author Journal
factor

Ri f i i i i ith Ch L
isk of autoimmune diseases in patients with Changeta oClinicalMedicine 15.100

COVID-19: A retrospective cohort study (2023) [15]
. Accorinti et al. European Journal of
Ocular Behcet disease and COVID-19 (2022) [24] Ophthalmology 1.922

COVID-19 in patients with Behget's disease: Polatetal.
Outcomes and rate of Behget's exacerbations in a  (2022) [25] Modern Rheumatology 2.862
retrospective cohort

Journal of the
Adamantiades-Behget’s disease (Behget’s disease) Zoubouliset European Academy of
and COVID-19 al. (2021) [26] Dermatology and

Venereology

9.228

Correa-
Rodriguez et Medicina Clinica 3.200
al. (2021) [10]
Enginar and
Gundogdu Reumatologia 1.700
(2021) [27]

Clinical course of COVID-19 in a cohort of patients
with Behget disease

The course of COVID-19 in patients with Behget’s
disease
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1 linical
Clinical course of COVID-19 infections in patients de(r;OOztzt)eJEZe g]a ECx 12;?;(:121 4862
with Behget’s disease in The Netherlands P '
Rheumatology
Shahram et al.

Coronavirus disease 2019 in patients with Behcet’s

2022) [14 linical Rh 1 .
disease: a report of 59 cases in Iran (2022)[14]  Clinical Rheumatology 3.650

COVID-19 among patients with Behget syndrome Pakhchanian et
in the United States al. (2022) [11]
Characteristics and outcomes of Behget's

Clinical Rheumatology 3.650

Yurttas et al. Internal And

syndrome' patients w1.th Coronavirus Disease 2019: (2020) [29] Emergency Medicine 5.472
a case series of 10 patients
Cc.>ronav1rus. dlseas.e 2019 (CQVID—19) in patle.n.ts Eslambolchi et Journal of Thrombosis
with systemic autoimmune diseases or vasculitis: ) 5221
) . ) al. (2021) [30] and Thrombolysis
radiologic presentation
Prevalence and clinical course of SARS-CoV-2 Mattioli et al. Chm(‘:al and
. Lo . . , Experimental 4.862
infection in patients with Behget’s syndrome (2021) [31]
Rheumatology
, . e . Espinosa et al. Annals of the
COVID-19 and Behget's disease: clinical case series (2021) [13] Rheumatic Diseases 27.400
Undl.agnosed Behget's disease complicated by Mehtaetal. International Journal of
multiple pseudoaneurysms and COVID-19 . 0.320
. ' (2023) [32] Angiology
infection
The clinical outcomes of COVID-19 in patients .
. .1 . . Nas et al. Eurasian Journal of
with Behcet’s disease: A series of 7 cases and brief .. 0.302
. . (2022) [33] Medicine
review of the literature
COVID-19 infection among patients with
autoinflammatory diseases: a study on 117 French
patients compared with 1545 from the French Bourguiba et RMD Open 5.806
RMD COVID-19 cohort: COVIMALI - the French al. (2022) [21] ’
cohort study of SARS-CoV-2 infection in patient
with systemic autoinflammatory diseases
Frequency and severity of COVID-19 in patients Journal of Medical
. ] . Oztas et al. .
with various rheumatic diseases treated regularly Virology 12.700
. .. . (2022) [20]
with colchicine or hydroxychloroquine
The incidence, clinical characteristics, and Opcifci et al Rheumatolo
outcome of COVID-19 in a prospectively followed ’ 008y 3.580
. . , (2022) [34] International
cohort of patients with Behget’s syndrome
Implications of COVID-19 infection on patients AlBloushi et al. British Journal of 3.806
with uveitis under biologic treatment (2022) [23] Ophthalmology ’
Erythema nodosum in Behget's disease in El Hasbaniet SAGE Open Medical 0.149
remission: Think COVID-19? al. (2023) [35] Case Reports ’
1 of th
Interplay between Adamantiades-Behget’s disease . Journal of the
) Lim et al. European Academy of
and COVID-19 — a case series from the German 9.228
. ) L. (2023) [36] Dermatology and
registry of Adamantiades-Behget’s disease
Venereology
COVID-19 mortality in patients with rheumatic Al-Adhoubiet Current Rheumatology 1,500

diseases: A real concern al. (2022) [17] Reviews

Impact of novel coronavirus infection in patients

with uveitis associated with an autoimmune Fanlo etal.
disease: Result of the COVID-19-GEAS patient (2021) [18]
survey

Archivos de la
Sociedad Espafiola de  0.209
Oftalmologia
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Clinical Practice and

Profound weakness and blurry vision in a O’Keefeetal. Cases in Emergency 0270

pandemic: A case report (2021) [37]

Medicine
Outcomes of COVID-19 in patients with primary
systemic vasculitis or polymyalgia rheumatica .
f1¥om the COVID-19 pGl}Z)bZI theumatology Sattui et al. The Lancet 25.400
. . . . (2021) [19] Rheumatology
Alliance physician registry: a retrospective cohort
study
Systemic autoimmune diseases in patients Moreno-Torres
hospitalized with COVID-19 in Spain: A nation- et al. (2022) Viruses 5.818
wide registry study [16]

Pakhchanian and collaborators (2022) performed a cohort study consisting of 141 patients with
BD and COVID-19 and 864,533 patients with COVID-19 without BD [11]. They found that patients
with BD were not at an increased risk of worse COVID-19 outcomes when compared to the general
population in the United States of America [11]. Also, Polat and collaborators (2022) published a
retrospective cohort study to evaluate the COVID-19 outcomes in patients with BD [25]. Out of a total
of 648 patients, 59 presented a positive SARS-CoV-2 test; three of them were hospitalized, and none
were admitted to the intensive care unit or died [25]. Despite no deaths, the study showed that 32.2%
of the patients suffered from exacerbation of at least one symptom related to the disease [25]. In the
same way, Enginar and Gundogdu (2022) evaluated the frequency and clinical course of COVID-19
in patients with BD among 203 patients with the disease and a control group of 200 individuals [27].
The study did not identify any difference between both groups for the frequency of SARS-CoV-2
infection, length of hospital stays, lung involvement, intensive care unit admission, and mortality
[27].

Table 5. Description of the previous published studies that evaluated patients with Behget’s disease
(BD) who were infected with severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) causing
the coronavirus disease (COVID)-19 - literature review.

First author Obijective(s) Method(s) Result(s) Conclusion(s)
This retrospective
cohort study based
on the TriNetX U.S.
Collaborative
Network provides a

After matching, the
COVID-19 cohort
exhibited higher risks of
rheumatoid arthritis,
ankylosing spondylitis,
systemic lupus

closer insight into
To verify the the association
association between COVID-19

between COVID-  and autoimmune COVID-19is
. erythematosus, . .
19 and diseases and reveals . associated with
. . . dermatopolymyositis, .
autoimmune  discrepancies across . . a different
Chang et al. . systemic sclerosis, ,
diseases and to age, sex, race, , degree of risk
(2023) [15] Sjogren’s syndrome, .
reveal adverse ) L. for various
. . . . mixed connective tissue .
discrepancies socioeconomic . autoimmune
. disease, BD, .
across the sex, status, lifestyle- olvmvaleia diseases.
age, and race of related variables, P y yaig ..
.. . rheumatica, vasculitis,
participants.  and comorbidities of .
. psoriasis, inflammatory
participants. . .
bowel disease, celiac
Between January disease, type 1 diabetes
2020, and December mellitu; Zﬁd mortalit
2021, 3,814,479 ' y

participants were
included (888,463
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cases and 2,926,016
controls).
SARS-CoV-2 infection
was found in 12.3% of
65 patients with ocular
3 0,
The study mvolver'ne‘nt anfl 3.84%
. . of Lazio inhabitants,
investigated 65 .
. . and it was unrelated to Ocular
patients with Ocular .
.. o . the use of involvement
To determinein  BD living in Lazio, . .
atients with BD Italy, and attendin Tmmunosuppressive seems to be a
P y, and 5 drugs. COVID-19 risk factor for
and ocular the Uveitis Center of

involvement the
presence of
SARS-CoV-2
infection and its
influence on the
course of ocular

the Sapienza
Accorinti et
al. (2022) [24] Of these patients, 8
patients resulted
positive for a

polymerase chain

University of Rome.

symptoms in patients developing

with ocular SARS-CoV-2
involvement were mild, infection.

with one patient Usually, this

requiring infection has a

hospitalization for =~ mild course and

interstitial pneumonia. does not impact

di . tion (PCR
1sease reaction (PCR) None of the SARS-CoV-  the course of
nasopharyngeal . . s
2 infected patients uveitis.
swab. .
presented any uveitis
relapses during the
infection and in a
subsequent median
follow-up of 6 months.
Patients who have
been followed witha  Out of a total of 648
diagnosis of BD patients with BD, 59
were retrospectively were detected to have a
investigated for a positive COVID-19 The study

positive COVID-19
test. Data regarding
To investigate the
outcomes of
COVID-19in a
cohort of patients were collected from
with BD and to  medical records for
reveal the rate of patients with a
BD exacerbations positive diagnosis.
due to COVID- Patients with
19. COVID-19 were
reached via phone
numbers, and BD
Current Activity
Form scores for pre-
and post-COVID-19

demographics,

Polat et al.
(2022) [25]

clinical features, and  hospitalized, none of
COVID-19 outcomes

diagnosis. Three of the
59 patients (5.0%) were
found to be

observed no
ICU admission

or mortality
with COVID-19

them was admitted to .
in the patients

the intensive care unit

with BD.
(ICU) or died. An
. ; . However, a
increasing trend in the .
. substantial
frequency of comorbid
) number of
diseases and older age .
patients

was observed in
suffered from

hospitalized patients. .
. . exacerbation of
32.2% of patients with BD svmptoms
BD suffered from ymp )

exacerbation of at least
one symptom related to

BD symptoms were BD.
calculated.
To evaluate and The researchers In asurvey of 2,789  The prevalence

Zouboulis et create a list of
al. (2021) [26] measurements to
be taken from

analyzed the
available data of
patients and the

of COVID-19 in
patients with
ABD is lower

Spanish patients, 28 had
uveitis due to systemic
autoimmune disease.
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patients with existing literature ~ Among them, 12 were than that in the
Adamantiades- based on the current patients with ABD; with general
BD (ABD)and  evidence. Data from 6 reporting clinical population.
their physicians  a telematic survey manifestations This may be
during the with 2,789 patients compatible with due to patients
COVID-19 from Spain. COVID-19. Moreover, with ABD
pandemic. among 2,135 having been
consecutive patients especially

with COVID-19
presented to Hospital
Clinic in Barcelona,
Spain, 4 (0.19%) were
co-diagnosed with
ABD, and 3 were
hospitalized. In all 4
patients, ABD activity
during the first COVID-
19 symptoms was low.
No patient required
ICU treatment or
mechanical ventilation.
Further, 51 of 54
ambulatory patients
with ABD in Konya,
Turkey continued their
immunological
treatment during the
pandemic period; none
of them developed
COVID-19. Lastly,
among 10 patients with
ABD in Istanbul,
Turkey with COVID-19,
8 were hospitalized.
Two patients were
admitted to the ICU
and 1 patient, not been
on treatment for ABD
before getting COVID-
19, died. COVID-19
symptoms were mild in
the 9 patients who
survived, and 3 patients
reported exacerbations
of their ABD-associated
oral ulcers or arthralgia.

careful with
social shielding.
ABD appears
not to be
associated with
a more severe
COVID-19
course.

To assess the A retrospective

Correa prevalence of study was
i COVID-191in a conducted among
Rodriguez et . . .
cohort of patients 244 patients with

al- Q02D 01 iy BD and

investigate

BD. Each participant
completed an online

The prevalence of
COVID-19 was 14.75%.
Regarding the dose of
colchicine, the presence
of ageusia was lower in
patients taking 0.5

The prevalence
of COVID-19
among patients
with BD seems
to be higher
than that
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whether those
patients with
long-term
treatment have
reduced or
increased
prevalence of
COVID-19-
related clinical
outcomes.

questionnaire
regarding
demographics,
medical conditions,
dispensed
colchicine, tumor
necrosis factor
inhibitors (TNFi) or
oral glucocorticoids,
COVID-19
diagnosis, clinical
symptoms, and
recovery.

mg/day of colchicine
when compared to
those taking 1.5
mg/day. The prevalence
of dyspnea was higher
in patients taking TNFi
when compared with
those without therapy.
About oral
glucocorticoids, no
significant differences
were found.

among the
general
population in
Spain.
Continuous
TNFi therapy
might increase
the prevalence
of worse clinical
outcomes such
as dyspnea; oral
glucocorticoids
and colchicine
apparently did
not protect the
COVID-19-
related clinical
outcomes of
patients with
BD.

To evaluate the

Enginar and frequency and

Gundogdu .

et al. (2021) clinical course of

27] ' COVID-19 in
patients with BD.

The study included
patients diagnosed
with BD who were

being followed up in

the Dermatology
and Rheumatology
clinics. Patients who
applied to the clinics
and were not
diagnosed with any
rheumatological
disease were taken
as the control group.
The medical records
were examined
retrospectively. A
record was made of
age, gender,
additional systemic
disease, for SARS-
CoV-2, colchicine
treatment dose,
whether or not a
PCR test was
performed, disease
course in patients
diagnosed with
COVID-19, length of
stay in hospital, and
the need or not for
ICU admission.

Evaluation was made of
203 patients with BD
and a control group of
200 individuals. No
difference was
determined between the
groups in respect of age
and gender. A PCR test
for the SARS-CoV-2
was applied to 56
patients in the BD
group, and 18 were
reported positive, and
to 80 subjects in the
control group, of which
32 were determined
positive. No difference
was determined
between the groups in
terms of PCR test
positivity. No
difference was
determined between the
groups in length of stay
in hospital, lung
involvement, ICU
admissions, and
mortality rates. In the
patients with BD group,
in all the parameters
there was no significant
difference between

The results of
this study
showed no
increased risk
for patients
with BD when
compared to the
normal
population
concerning the
frequency of
SARS-CoV-2
infection, length
of hospital stay,
lung
involvement,
ICU admission,
and mortality.
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those who were

positive or negative for

COVID-19.
. A total of 185 patients
A retrospective . .
with BD were included; . .
cohort study of 58% of the patients Patients with
patients with BD V\jere recfivin BD have a
was conducted. The colchicine. 30% agnti higher risk for
researchers obtained on e COVID-19,
the data from tumor necrosis factor- without an
, . alpha (TNF-a), 16% .
electronic patient L o increase of
. azathioprine, and 8%
files and through

. . telephone interviews
To investigate the p

: . virus-related
systemic steroids. A

mortality. The

total of 30 patients
den Otter et cumulative between February (16.2%) were positive course of
202 2021. s ID-1
al. 2022)  incidence and the 2020 andMay 2021 ooun 19 wighin | COVIDL
. The main outcomes disease in this
[28] severity of the cohort, the .
. were COVID-19 o cohort is
COVID-19 in dinenosis. disease cumulative incidence of relatively mild
patients with BD. Bhosts, COVID-19 was oy e,
duration, . with a lower
o therefore 16.2%, which o
hospitalization, ICU .. admission rate
. is increased when
admission, and than expected
. compared to the general .
mortality. The ) of patients
Dutch population. Four .
secondary outcome o , using
out of 30 (13%) patients .
was adherence to . immunosuppre
_ were admitted to the .
quarantine measures _ ssive
as recommended b hospital. There was no medication
¥ COVID-19-related '
the government. .
mortality observed.
The study described 61
episodes of COVID-19  The incidence
in 59 patients with BD. of COVID-19 in
The prevalence was patients with
In this retrospective 0.69%. The median BD was not
cohort study, the disease duration was  higher than the
authors retrieved 162 months. BD features general
patients with BD ~ were similar except for ~ population in
and with COVID-19. a higher rate of arterial Iran. They
To present the . . .
clinical Demographic data, involvement and showed milder
. comorbidities, positive pathergy test in forms of disease
Shahram et  characteristics, . ; .
al. (2022) disease course features related both infected patients. with lower
' " toBDand COVID-  Thirty-five episodes =~ morbidity and
[14] management, ] j
19, treatments, and ~ (62.5%) happened in ~ mortality rates.
and outcomes of . .
. outcomes were  non-active patients; 39% Most were on
COVID-19 in 1o .
atients with BD collected. had a comorbid disease. immunosuppre
P ' Comparisons COVID-19

between patients
with or without
hospitalization were
performed.

manifestations were the

ssive drugs or

had a
same as the general comorbidity
population. Flu-like  apart from BD.
symptoms were the No significant

most common (85%), effect on the BD

(66%), ageusia/anosmia

followed by fever course was

shown.

(56%), headache (51%),
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and pulmonary
involvement (48%).
There was no change in
BD symptoms in 74%.
Fifteen patients (25.4%)
were hospitalized, and
one patient (1.7%) died.
Receiving
glucocorticoids and
cytotoxic drugs was
associated with an
increased rate of
hospitalization.

In this retrospective
comparative cohort
study, the authors
used the TriNetX

datal:?ase. The The cohort consisted of
authors included all . .
dults with 141 patients with BD
e:(aiszr\s ‘gila r?o}:irse of and COVID-19 and
R 864,533 patients with
© COVID-19 and without

diagnosed with
BD. Pati ith BD
COVID-19 between were 2tflznstiinvi\71:r age
January 20, 2020, g

and more likely to be
The comparative female. Most patients
P with BD (58%) were  Patients with
cohort included ;
To evaluate the prescribed BD were not at

R adult patients with .. . .
hospitalization, COVID-19 and glucocorticoids, with an increased

and June 18, 2021.

Pakhchanian ICU admission, without BD. The 18% colchicine, and 12%  risk of worse
et al. (2022) and case fatality . ] azathioprine in the COVID-19
. primary outcomes .
[11] rate of patients were hospitalization preceding year of outcomes when
with BD and P COVID-19 diagnosis. compared to the
and severe COVID- T
COVID-19. . The hospitalization rate general
19, which was . .
was 18% in the BD population.

defined as a

. cohort. The risk of
composite outcome

hospitalization and

of mgf;?htiy’nlw severe COVID-19 did
2 5 .O ’ not differ between BD
mechanical

with COVID-19 and the
comparative cohort
both in unadjusted and
propensity score
matching analyses.

ventilation, acute
kidney injury, acute
respiratory distress
syndrome, ischemic
stroke, venous
thromboembolism,
and/or sepsis, within
45 days of COVID-
19 diagnosis.
To present a case The authors enrolled In total, 6 of 10 patients The authors
series of BD with 10 patients with BD ~ were diagnosed with ~ concluded that
COVID-19and (5 male) diagnosed pneumonia of which 3 none of the

Yurttas et al.
(2020) [29]
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describe their
presentation,
disease course,
management,

and outcomes.

with COVID-19,
between April and
May 2020. Five
patients were
retrieved from the
Cerrahpasa Medical
Faculty COVID-19
inpatient database
(N =767). The
remaining contacted
the authors to ask

whether they should

continue their
medication after
having been

16
were PCR positive. The  drugs seemed
remaining 4 had tested to prevent

positive with mild-to- COVID-19 since
moderate symptoms. 9 of 10 patients
Three patients reported ~ were using
exacerbations of oral either an
ulcers or arthralgia.  immunosuppre
Additionally, 8 patients  ssive drug or
were hospitalized of colchicine.
whom 2 were admitted = Nonetheless,
to the ICU. All patients the authors note
received first-line that their

treatment for COVID-
19. One patient died
from severe respiratory

sample was
small and calls
for further

diagnosed failure. One patient investigation
elsewhere. Data developed deep vein for better
regarding initial thrombosis. correlation
signs and since the high
symptoms, frequency of
laboratory analyses, pneumonia and
and detailed medical occurrence of
treatment related to thrombosis in
COVID-19 were patients with
retrieved via the auto-immune
“Ministry of Health chronic
Public Health Data conditions was
Management described.
System” database.
Additionally, the
authors assessed
whether patients
had any
exacerbation of BD
lesions during
infection.
Computed The chest CT images of The risk of
aknown caseof BD  COVID-19 and
tomography (CT) ) .. e . .
To evaluate the with clinical findings in  its associated
has been employed

risk of COVID-19
and

complications in

patients with
preexisting
medical
conditions such

as rheumatic

Eslambolchi
et al. (2021)
[30]

autoimmune
disease or
vasculitis.

as a diagnostic tool
in the evaluation of
patients with clinical
suspicion of SARS-
Cov-2 infection. The
authors discussed
chest CT features in
patients with
COVID-19 and
underlying
rheumatic diseases
or vasculitis.

favor of COVID-19 and complications is
laboratory-confirmed increased in
COVID-19 pneumonia.  patients with

A patch of ground-glass  preexisting
opacification/opacity medical
was noted in the left conditions.

upper lobe, consistent ~ Patients with
with COVID-19 rheumatologic

pneumonia. Thereisa  diseases and

nodular density in the

central lingula, which
can be suggestive of

nodular involvement of

vasculitis can be

at an increased

risk of infection,
due to
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pulmonary parenchyma

in BD. Nodular opacity
can be a sign of
vasculitis and

underlying
impairment of
immunity and
adverse effects

parenchymal of
involvement in BD. corticosteroids
or other
immunosuppre

ssive therapies
on the immune
system.

Mattioli et al.
(2021) [31]

To assess the
prevalence of
SARS-CoV-2
infection among
patients with BD,
evaluating the
possible
association
between
demographic and
clinical features
and the risk of
infection.
Moreover, to
evaluate the
association
between BD
activity and
treatment, and
the risk of SARS-
CoV-2 infection.

A survey was
conducted on
patients with BD
followed at the
Behget’s Centre of
the Careggi
University Hospital,
Florence, Italy.
Confirmed cases of
SARS-CoV-2
infection were
defined by
nasopharyngeal
swab positivity. The
authors also
evaluated the
possible association
between BD disease
activity and
treatment, and the
risk of SARS-CoV-2
infection by
collecting
demographic and
clinical parameters
for disease activity
using the BD
Current Activity
Form.

Out of 335 patients with
BD contacted, 14 cases
of SARS-CoV-2 were
identified between
April 2020 and
February 2021,
suggesting a prevalence
of COVID-19 among
patients with BD of
4.2%, in line with the
data of the general
population in Italy
(4.4%). When
comparing clinical
features between SARS-
CoV-2 cases and Patients with
matched SARS-CoV-2 BD do not seem

negative patients with tobeata
BD, it was found that  greater risk of
the presence of different SARS-CoV-2
disease manifestations infection or
did not differ between severe
the two groups. SARS-  complications
CoV-2 cases and when compared
controls were also ~ with the general
comparable in terms of ~ population.
immunosuppressive
therapy, with the only

exception of
corticosteroids (71.4%
vs. 35.7%), whose daily
dose was higher in
cases than controls,
suggesting that the
right timing of usage
and the more
appropriate dosage of
corticosteroid are a key
question for the better
management of these
patients.

doi:10.20944/preprints202401.1461.v1


https://doi.org/10.20944/preprints202401.1461.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 19 January 2024

doi:10.20944/preprints202401.1461.v1

18

The authors describe
the first single-center
experience of
COVID-19 in

atients who The patients with BD The potential
L had a COVID-19 clinical PO
fulfilled the ) . protective role
. . .. . picture resembling the .
. international criteria . of disease-
To describe the for BD. indludin general population, and modifvin
. characteristics of N & the severity of COVID- OCIYING
Espinosa et . . clinical o antirheumatic
al. (2021) [13] 4 patients with characteristics 19 was mild in all cases. drues and
' BD and COVID- . ’ Two of the patients | &
antiviral and . immunomodula
19. . were receiving .
immunomodulatory MIUNOSUbDressive tory agents in
treatment, and PP COVID-19 is
agents at COVID-19
outcomes. The . . unknown.
diagnosis.
researchers used
nasopharyngeal
swab samples for all
PCR.
The authors report
the case of a 54-year-
old man who
presented with a2- The experience with the
week history of study’s patient
symptoms presenting with life-
attributable to and limb-threatening
infrarenal aortic and aneurysmal pathology,
left tibioperoneal not all of which were
trunk amenable to
pseudoaneurysms, endovascular
To evaluate the d.efmed by CT intervention, supports o
) angiography which the use of open surgery Definitive
describe a case of . . . 1
also revealed right ~ while ensuring that the  guidelines are
a 54-year-old . .
. ) lower lobe patient obtains needed for the
patient with ] ;
. pulmonary artery intensive safe and
multiple . . . . .
Mehtaet al. and right anterior immunosuppressive effective
pseudoaneurysm o .
(2023) [32] . tibial arterial therapy to prevent treatment of
s in the course of . . :
aneurysms. A prior postprocedural patients with

COVID-19 in the
presence of
immunosuppress
ion.

history of recurrent inflammatory changes,
oral ulceration,
periodic fever,
cerebral venous
sinus thrombosis,
and aseptic
endocarditis with
pulmonary emboli
invoked a diagnosis
of BD.
Immunosuppression such as BD when there
is a risk of COVID-109.

leading to adverse
events such as
anastomotic

pseudoaneurysm.
Careful consideration
should be given to the

use of

immunosuppressive
therapy in conditions

was commenced,
following
synchronous
endovascular and

BD without
altering their
prognosis.
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open arterial
intervention, except
for the pulmonary
artery aneurysm.

Seven patients

The study enrolled 7
patients with COVID-19
and BD. Three of the
patients had
comorbidities. The
patient with total vision

Patients with
BD are no more

with BD and loss caused by BD had  susceptible to
Pre- and post- .
COVID-2019 . the longest hospital ~ COVID-19 than
clinical data, .
were presented, . ) stay. In the case series, the normal
radiological and s . .
and the drugs . one hospitalized patient population, but
. laboratory findings .
Nas et al. used, prognosis, who was not on 2 patients
. and treatment .. . .
(2022) [33] accompanying roenosis of 7 colchicine experienced required
diseases, P g an increased frequency support in the
o patients who . .
hospitalization, of oral aphthous ulcers. hospital setting
contracted COVID- . o
and The patient was (antibiotics and
. 19 were presented. . .
complications clinically stable and steroids)
were discussed. received follow-up care; because of their
however, she was re- comorbidities.
prescribed colchicine
upon worsening of her
oral ulcer complaints
after COVID-19.
A national The study identified 117
multicentric patients with systemic
prospective cohort autoinflammatory
study was diseases and compared . e g
As identified
conducted from the them with 1,545 s identiiiedin
. . . the whole
French Rheumatic patients with non-
. French
and Musculoskeletal autoinflammatory .
) ) . Rheumatic and
Diseases COVID-19 immune-mediated
. o , Musculoskeletal
cohort. Patients with inflammatory disorders. .
. . Diseases
systemic A total of 67 patients
. . . COVID-19
To describe the  autoinflammatory had a monogenic .
; ] ] . . cohort, patients
epidemiological diseases were systemic . .
. . ) with systemic
Bourguiba et features matched with autoinflammatory

al. (2022) [21]

associated with
severe disease
form and death.

patients with non-
systemic
autoinflammatory
diseases on age + 7
years, gender, and
number of
comorbidities to
consider important

confounding factors.

The impact of
systemic
autoinflammatory
diseases on the

disease (64 with familial autoinflammato

. ry diseases on
Mediterranean fever). Y

. corticosteroids
Other systemic .

. and with

autoinflammatory multiple
diseases were BD (N = comorbizlities

21), undifferentiated
R are prone to
systemic
autoinflammator develop more
. Y severe COVID-
diseases (N = 16), adult-
19 forms.

onset Still disease (N =

9), and systemic-onset
juvenile idiopathic
arthritis (N = 5). Ten
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severity of COVID-
19 was analyzed
using multinomial
logistic regression
for severity in 3
classes (mild,
moderate, and
severe with mild
status as a

reference). Fine-Gray between the two groups
regression model for in length of stay and the

length of hospital
stay and a binomial
logistic regression
model for risk of
death at 30 days
were applied.

adults developed severe

form (8.6%). Six
patients died. All
children had a benign

disease. After matching

on age + 7 years, sex,
and number of
comorbidities, no
significant difference

severity of infection
was noted. Thus, the

weight of comorbidities

appeared more
important than the
underlying disease;
indeed 41/117 (35%)

patients with COVID-19

and systemic
autoinflammatory
disease displayed one
or more comorbidities

The study was
conducted between
June and September

2020, in patients
with familial
Mediterranean fever
and BD who had
been taking
colchicine and in
patients with
systemic lupus
erythematosus,

To investigate
whether users of
regular doses of

colchicine or

hyd.roxychloroqu and Sjogren’s
Oztas et al ine had an svndrome who had
(2022) [20] additional y )
. been taking
advantage in hydroxychloroquine
terms of Y Y q

for at least 3 months.
The electronic
records of the
patients who had

prevention of
COVID-19 or its
severity.
visited in
rheumatology
outpatient clinics of
Istanbul University-
Cerrahpasa and
Istanbul University
for the last 2 years
were reviewed.

A total of 635 colchicine

users (373 familial
Mediterranean fever
and 262 BD) and their
643 contacts as well as
317
hydroxychloroquine
users (197 systemic
lupus erythematosus,

79 rheumatoid arthritis,

and 41 Sjogren’s
syndrome) and 333

rheumatoid arthritis, contacts were included.

Anti-SARS-CoV-2
nucleocapsid IgG was
positive in 43 (6.8%)

colchicine users and 35
(5.4%) contacts. COVID-

19-related symptoms
were described by 29
(67.4%) of 43 patients
and 17 (48.6%) of 35
contacts, and hospital
admission was
observed in 5 (11.6%)
and 1 (2.9%) of these

subjects, respectively. It

was observed higher
rates of symptomatic

Being on the
treatment of
regular doses of
colchicine or
hydroxychloroq
uine was not
effective in the
prevention of
COVID-19 and
ameliorating its
manifestations.
Nevertheless,
these
medications did
not cause worse
outcomes
during the
COVID-19
either.
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Patients treated with ~ COVID-19 and more
any biologic or anti- hospitalization among
cytokine treatments  colchicine users, when
were not included. compared with
Patients and their household contacts
household contacts despite similar
who were not taking seropositivity for SARS-
colchicine or CoV-2, however, these
hydroxychloroquine findings were not
were invited to significant. Likewise,
participate by phone daily use of
calls. Demographic  hydroxychloroquine at
features of the standard doses did not
participants were show any additional
recorded, and all of ~ benefit for symptoms
them were and hospitalizations
questioned for due to COVID-19.
COVID-19 diagnosis
or its known
symptoms (fever,
cough, myalgia,
headache, dyspnea,
sore throat, diarrhea,
loss of smell, and
taste) before study
entry. COVID-19-
associated
hospitalizations
including ICU were
checked from the
electronic health
records. Patients and
controls who were
diagnosed with
COVID-19 with a
positive PCR test
before antibody
assessment were
also included.
The authors defined Of the 1,047 (599 male)  Patients with
a cohort of 1,047 patients, 592 (344 BD have an
To describe the patients with BD males) (56.5%) were increased risk
incidence, clinical ~ who were aged tested for COVID-19 at of testing
characteristics, between 16 and 60 least once. Of these 592, positive for
s disease course, years and seen 215 (127 male) were SARS-CoV-2
Ozcifci et al. . s .
management,  routinely before the  tested positive. The suggesting

2022) [57
(2022) [57] and outcomeina  pandemicatthe  median number of PCR caution during

cohort of patients  multidisciplinary  tests was higher among the follow-up of
with BD and  outpatient clinic. The those who were tested  these patients.
COVID-19. researchers followed positive when Despite
prospectively this ~ compared to those who increased
cohort from the  were tested negative. Of incidence, the



https://doi.org/10.20944/preprints202401.1461.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 19 January 2024

doi:10.20944/preprints202401.1461.v1

22

the 377 (218 male)
patients who tested
negative, 10 had
pneumonia specific to
up of the 1,047 (599  COVID-19 and 5 were
males) patients, 592 hospitalized. There
(56.5%) were tested  were 92 patients (8.8%)
for SARS-CoV-2  who were living outside
PCR at least once  of Istanbul in the cohort
and 215 (20.5%) and of these, 35 (38.0%)
were tested positive.  tested positive. The
most common
symptoms on follow-up
were dyspnea/chest
pain, neuropsychiatric
complaints, blood
pressure
dysregulations,
arrhythmia, and cough.
Further investigation
revealed none of the
patients suffered
myocardial infarction,
stroke, or
cerebrovascular event.
Despite increased
incidence, the clinical
outcome of COVID-19
was not severe and
there was no mortality.

clinical outcome
of COVID-19
was not severe
and there was
no mortality.

beginning of April
2020 until the end of

April 2021. During
13 months of follow-

To investigate the
incidence,
severity, and
outcomes of
COVID-19 in
patients with
uveitis treated
with biologic
agents during the
COVID-19
pandemic.

AlBloushi et
al. (2022) [23]

A total of 59 patients
were identified. BD was
the most common
diagnosis (64.4%).
Infliximab was the most
frequent biologic agent
used (61%). Nine
(15.3%) patients were
tested positive for
COVID-19. None of the
patients with positive
COVID-19 tests
developed any COVID-
19-related symptoms
during follow-up. Of
the 9 patients with
positive COVID-19
tests, only 2 patients
had uveitis flare-ups
after the biological
suspension.

In this prospective
study, it was
included all patients
with uveitis treated
with biological
agents and tested for
COVID-19 between
May and October
2020.

Upveitis patients
under biologic
therapy can be

silent carriers
for COVID-19.
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El Hasbani et
al. (2023) [35]

To describe the
case of a 35-year-
old woman with

BD who was in
remission while
on colchicine for

2 years, until
erythema
nodosum lesions
appeared on her
right shin, testing
positive for
SARS-CoV-2a

The authors
highlight the case of
a 35-year-old
woman with pre-
existing BD in
remission on
colchicine
presenting with new
onset erythema
nodosum-like
lesions on her right
shin being
diagnosed with
COVID-19 a few

Despite treatment with
systemic corticosteroid,
the lesions did not
resolve, necessitating
the initiation of anti-
interleukin-6 therapy.

BD flare can
occur secondary
to COVID-19.
While most
flare signs
resolve with the
continuation of
the remission
treatments,
some flares
need aggressive
treatment such
as systemic

Lim et al

few days later. corticosteroids.
days after.
The study analyzed 14
patients with COVID-
19. In 13 patients,

symptoms rapnged from The study

To describe the A prospective stud tomatic t suggests that
main prosp y asympromatic to systemic ABD is

characteristics of
the disease
coincidence for

that assessed
patients in the
German Registry of
ABD who were

moderate fatigue and
transient myalgia. Two
patients reported a loss
of taste. The study

not necessarily
with severe
COVID-19

(2023) [30] BD and COVID- . course and the
reported infected reported no
19 and to ) o ABD treatment
hichlioht ‘ble with SARS-CoV-2  hospitalization and no does not
‘cfn f Izzsit from March 2020 to changes to BD redi ;
manageme October 2022. medication in 13 precispose to
implications. . . SARS-CoV-2
patients. All patients . .
infection.
recovered completely,
but 2 had long-term
sequelae.
A total of 113 patients ~ COVID-19 in
with different patients with

Al-Adhoubi

et al. (2022)

[17]

To investigate the

outcomes of
patients with
rheumatic

diseases infected

with COVID-19
in Oman.

A multi-center

retrospective cohort

study included
patients with
underlying
rheumatological
conditions and
COVID-19. Data
were collected
through the
electronic record
system and by
interviewing the
patients through a
standard
questionnaire.

rheumatic diseases
were included with the
following
rheumatological
diagnoses: rheumatoid
arthritis (40.7%),
systemic lupus

erythematosus (23.1%),

psoriatic arthritis
(8.0%), BD (7.0%),
ankylosing spondylitis

(6.2%), other vasculitis,

including Kawasaki
disease (4.4%), and

other diagnoses (10.6%).

The mean (SD) age of
patients was 43 (14)
years, and 82.3% were

rheumatic
diseases have
an increased
mortality rate in
comparison to
the general
population,
with diabetes
mellitus,
morbid obesity,
chronic kidney
diseases,
interstitial lung
disease,
cardiovascular
disease,
obstructive
lung disease,
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female. The diagnosis of and liver
COVID-19 was diseases as
confirmed by PCR test ~ comorbidities
in 84.1% of the patients. being the most

The most common severe risk
symptoms at the time of factors
presentation were fever associated with

(86%), cough (81%), death.
headache (65%), and
myalgia (60%).

Hospitalization due to
COVID-19 was reported
in 24.1% of the patients,

and 52.2% of these
patients had received
some form of treatment.
The intake of
immunosuppressive
and
immunomodulating
medications was
reported in 91.1% of the
patients. During the
COVID-19, 68% of the
patients continued
taking their
medications.
Comorbidities were
present in 39.8% of the
patients. Pregnancy was
reported in 2% of the
patients. The 30-day
mortality rate was
found to be 3.5%.
Diabetes mellitus,
obesity, and interstitial
lung diseases were the
strongest risk factors for
mortality. Rituximab
was given in 3.8% of the
patients, and it was
associated with
increased mortality
among the patients.

. Internal Medicine A total of 2,789 patients Both
To describe the . .
L Society and Group answered the survey, of asymptomatic
characteristics of . :
. of Systemic which 28 had a and
COVID-19 in _ . . . .
Fanlo et al atients with Autoimmune diagnosis of uveitis symptomatic
(2021) [18] p. . . Disease conducted a associated with COVID-19
uveitis associated . . . . .
. . telematic survey of ~ systemic autoimmune patients with
with systemic . . . o .
patients with disease. The majority systemic

autoimmune . )
systemic (82%) were female and  autoimmune
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disease through autoimmune disease Caucasian (82%), with a disease-
telematic survey.  to learn about the mean age of 48 years. associated
characteristics of The most frequent uveitis had
COVID-19 in this systemic autoimmune received similar
population. diseases were BD immunosuppre

followed by Sarcoidosis ssive treatment.
and systemic lupus
erythematosus. A total
of 46% of the patients
were receiving
corticosteroid treatment
at a mean prednisone
dose of 11 mg/day.
Regarding infection, 14
(50%) patients reported
symptoms compatible
with COVID-19,
mainly, cough,
diarrhea, and
dysgeusia. PCR was
performed on the
nasopharyngeal smear
in two patients and one
of them (4%) was
positive — the patient
had a diagnosis of
Sarcoidosis.
During the admission of
the patient, he
continued to be weak understand the
and developed aphasia, . .
It was discussed the right hemiparesis with relationship
between SARS-

More research
is needed to

case of a 22-year-old spasticity,
CoV-2 and th
male with COVID-19 uncontrollable laughter, oY-cand e
. effect it has on
who presented to the and urinary autoimmune
To describe a emergency incontinence. Initially, .
.. ) ) . diseases, such
clinical case department with steroids were avoided 2s BD. It must
report of COVID- weakness and vision due to COVID-19, but i
. . . . . also be noted
, 19 in a patient changes. Brain with worsening .
O’Keefe et al. . . . . .. that during the
with BD who imaging showed  neurologic symptoms, it
(2021) [36] . . . COVID-19
presented enhancing lesions. was decided that the andemic
profound History revealed  benefits outweighed the I?cients ore
weakness and possible risks, and he was pa initiale
blurry vision. autoimmune started on one gram IV vy
avoiding

disease. A diagnosis = methylprednisolone
of BD exacerbated daily for 5 days. He was
by SARS-CoV-2 also started on
infection was made. anticoagulation therapy

seeking medical
care, resulting
in critical

resentations
due to both BD and P requirin
SARS-CoV-2 infection errcller engt
being associated with . g
intervention.

hypercoagulable states.
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Prior to discharge after

a 16-day admission, he

had improvement in his
neurologic symptoms,

and repeat magnetic
resonance imaging
demonstrated

improvement with near

resolution of brain
lesions. He was
discharged on 40 mg
subcutaneous
adalimumab every 2
weeks and 60 mg oral
prednisone daily with
close rheumatology
follow-up. Although
the patient never
developed typical
symptoms of SARS-
CoV-2, he did have a
severe exacerbation of
BD, which may have
been in part due to this
underlying viral illness
and his delay in seeking
medical attention due
to the pandemic.

In this retrospective
cohort study, adult
patients (aged 218
years) diagnosed
with COVID-19

Of 1,202 eligible
patients identified, 733
(61.0%) were women
469 (39.0%) were men,
and their mean age was

between March 2020, 63.8 years. A total of 374

and April 2021, who

had a history of

To investigate the . .
primary systemic

factors associated

(31.1%) patients had
polymyalgia
rheumatica, 353 (29.4%)
had antineutrophil

with COVID-19 vasculitis reutra
. (antineutrophil cytoplasmic antibody-
Sattui et al. oufcomes 1 " cytoplasmic associated vasculitis,
(2021) [19] patients with ~_  body-associated 183 (15.2%) had giant
prlmaryls.y.stemlc vasculitis, giant cell ~ cell arteritis, 112 (9.3%)
;Isls;;;}zjg(;; arteritis, BD, or other had BD, and 180
heumatica. vasculitis) or (15.0%) had other
vasculitis. Of 1,020

polymyalgia
rheumatica, and

were reported to the
COVID-19 Global

Rheumatology

Alliance registry
were included. To
assess COVID-19

(84.9%) patients with
outcome data, 512
(50.2%) were not
hospitalized, 114
(11.2%) were
hospitalized and did
not receive

Among patients
with primary
systemic
vasculitis and
polymyalgia
rheumatica,
severe COVID-
19 outcomes
were associated
with variable
and largely
unmodifiable
risk factors,
such as age, sex,
and number of
comorbidities,
as well as
treatments,
including high-
dose
glucocorticoids.
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outcomes in

patients, it was used

an ordinal COVID-
19 severity scale,
defined as no
hospitalization;
hospitalization
without
supplemental
oxygen;
hospitalization with
any supplemental
oxygen or

ventilation; or death.

Multivariable
ordinal logistic
regression analyses
were used to
estimate odds ratio
(OR)s, adjusting for
age, sex, time
period, number of
comorbidities,
smoking status,
obesity,
glucocorticoid use,
disease activity,
region, and

medication category.

Analyses were also
stratified by type of
rheumatic disease.

supplemental oxygen,
239 (23.4%) were
hospitalized and
received ventilation or
supplemental oxygen,
and 155 (15.2%) died.
Higher odds of poor
COVID-19 outcomes
were observed in
patients who were
older, were male
compared with female,
had more
comorbidities, were
taking 10 mg/day or
more of prednisolone
compared with none, or
had moderate, or high
or severe disease
activity when compared
with those who had
disease remission or
low disease activity.
Risk factors varied
among different disease
subtypes.

To evaluate the
clinical outcome
of systemic
autoimmune
Moreno- disease patients
Torres et al. hospitalized with
(2022) [16] COVID-19 in
Spain before the
introduction of
SARS-CoV-2
vaccines.

A retrospective
study with data
from population-
based hospital
discharge diagnoses
at the Minimum
Basic Data Set of the
Spanish National
Registry of Hospital
Discharges was
performed. It
records information
from all patients
discharged at
hospitals/clinics
across the country
since the nineties.
Prior studies have
been performed
using this registry

The COVID-19
mortality rate in
patients with
systemic

Among 117,694
patients, only 892 (0.8%)
presented any type of
systemic autoimmune
diseases before COVID-
19-related admission:

autoimmune
diseases during

Sjogren’s syndrome 2020 was 20%,
constituted 25%, higher than
systemic vasculitis 21%, other
systemic lupus hospitalized

erythematosus 19%,
Sarcoidosis 17%,

patients. It was
related to the

systemic sclerosis 11%, higher burden
mixed and of
undifferentiated comorbidities,
connective tissue probably

disease 4%, BD 4% and
inflammatory

myopathies 2%. The in-

hospital mortality rate

secondary to
direct organ
damage and
sequelae of
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for other illnesses,  was higher in systemic their condition,
including infectious  autoimmune disease ~ and not due to

diseases and individuals (20% vs. systemic
systemic 16%). After adjustment  autoimmune
autoimmune by baseline conditions, diseases
diseases, and have  systemic autoimmune themselves.
demonstrated its diseases were not
high value for associated with a higher
producing estimates mortality risk. Mortality
of current burden in the systemic
and time trends for ~ autoimmune disease
different clinical patients was
conditions at a determined by age,
national level. Data heart failure, chronic
regarding kidney disease, and
demographics and liver disease.

outcomes, including
age, gender,
ethnicity, length of
admission, ICU
admission or death
were included, as
well as baseline
conditions, as well
as the presence of
respiratory
insufficiency.
Among other
medical conditions,
it included diabetes
mellitus, heart
failure, dementia,
chronic kidney
disease, liver
disease, and cancer,
most of which have
been associated with
severe COVID-19.

Espinosa and collaborators (2021) enrolled 2,135 patients with SARS-CoV-2 infection in
Barcelona. Of all patients, four had BD, of whom three were admitted to the hospital. In that study,
patients with BD had a COVID-19 clinical picture resembling the general population, and the severity
of COVID-19 was mild in all cases [13]. In the same context, Eslambolchi and collaborators (2021)
compared computed tomography scan findings in patients with systemic autoimmune diseases
which enrolled only one case of BD exposing a patch of ground glass opacity in the left upper lobe,
consistent with COVID-19 pneumonia and a nodular density in central lingula, which can be
suggestive of nodular involvement of pulmonary parenchyma in BD [26].

Correa-Rodriguez and collaborators (2021) performed a retrospective study conducted among
244 patients with BD [10]. The authors found that the prevalence of COVID-19 among those patients
seems to be higher than that among the general population in Spain [10]. The authors hypothesized
that continuous tumor necrosis factor inhibitor therapy might increase the prevalence of worse
clinical outcomes such as dyspnea; oral glucocorticoids and colchicine apparently did not protect
COVID-19-related clinical outcomes in patients with BD [10]. In the same way, Den Otter and
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collaborators (2022) performed a cohort to investigate the cumulative incidence and the severity of
COVID-19 in patients with BD (N = 185) [27] demonstrating a higher risk for COVID-19 without an
increase of virus-related mortality [27]. The course of COVID-19 disease in this cohort was mild, with
a lower admission rate than expected of patients using immunosuppressive medication [27].

Shahram and collaborators (2022) evaluated data from 61 episodes of COVID-19 in 59
patients with BD that demonstrated an equal incidence of COVID-19 in patients with BD and the
general population in Iran [14]. In addition, the patients showed milder phenotypes with lower
morbidity and mortality rates, and, most of the patients were on immunosuppressive drugs or had a
comorbidity apart from BD [14]. The same results were obtained by Mattioli and collaborators (2021)
who assessed the prevalence of SARS-CoV-2 infection among 335 patients with BD and, the authors,
empathized that the disease did not cause a greater risk of COVID-19 or severe complications when
compared with the general population [28].

Zouboulis and collaborators (2021) performed a telematic survey of 2,789 Spanish patients. The
study concluded that the prevalence of COVID-19 in patients with Adamantiades-BD is lower than
that in the general population [29] and, this fact, can be related to being careful with social shielding.
Moreover, the authors concluded that Adamantiades-BD appears not to be associated with a more
severe COVID-19 course [29]. Lim and collaborators (2023) described the characteristics of
Adamantiates-BD in 14 patients with a positive SARS-CoV-2 infection test demonstrating a lower
prevalence and a milder course of the disease [30]. Yet, Accorinti and collaborators (2022) described
a higher prevalence of SARS-CoV-2 infection among those with BD and ocular involvement when
compared with other inhabitants [12.3% (8/65) vs. 3.84% (220,349/5,730,588)] in Lazio, Italy [31].

Yurttas and collaborators (2020) described the clinical profile of 10 patients with BD and COVID-
19 concluding that none of the drugs used for BD treatment seemed to prevent COVID-19 since nine
of 10 patients were using either an immunosuppressive drug or colchicine [32]. However, the authors
also described a high frequency of pneumonia and thrombosis among the patients [32]. In contrast, a
study published by Nas and collaborators (2022) investigated 7 cases and concluded that the use of
colchicine may be effective in the treatment of COVID-19 and in managing the severity of the clinical
phenotype [33].

Mehta and collaborators (2021) published a case report from a 54-year-old man with multiple
pseudoaneurysms and COVID-19 that calls for attention to the challenges of diagnosing BD in
patients with multiple symptoms [34]. El Hasbani and collaborators (2023) also published a case
report of a 35-year-old woman with pre-existing BD in remission on colchicine presenting with new
onset erythema nodosume-like lesions on her right shin being diagnosed with COVID-19 [35]. Despite
treatment with a systemic corticosteroid, the lesions did not resolve, necessitating the initiation of
anti-interleukin-6 therapy which highlighted the importance of correct diagnosis [35]. Finally,
O’Kaeefe and collaborators (2021) described the case of a 22-year-old male with SARS-CoV-2
infection who presented to the emergency department with weakness and vision changes [36].

4. Discussion

BD is a chronic multisystem condition that is characterized by relapsing-remitting periods of a
diverse spectrum of manifestations [3]. During the COVID-19 pandemic, concerns have been raised
about whether patients with BD are at an increased risk of worse COVID-19 outcomes [14, 37]. As no
specific guidelines for the treatment of COVID-19 were present for patients with BD, the management
was done according to the general national guidelines defined by the Ministry of Health. In this
context, we performed a cohort study using a national dataset that contained epidemiological
information about those who were hospitalized due to COVID-19 in Brazil. In brief, our study data
found that patients with BD were not at an increased risk of worse COVID-19 outcomes when
compared to the general population in Brazil as published before [38, 39].

In Brazil, Sansone and collaborators (2022) published a study with 2,740,272 hospitalized
patients due to severe acute respiratory infection to evaluate the epidemiologic profile of the patients
during the COVID-19 pandemic [38]. The authors concluded that patients with a higher risk of death
had a different epidemiological profile when compared with patients who recovered from the


https://doi.org/10.20944/preprints202401.1461.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 19 January 2024 doi:10.20944/preprints202401.1461.v1

30

infection, like older age, Black, Indigenous, and multiracial background races, low educational level,
residence in a flu outbreak region, need for intensive care unit and need for mechanical ventilatory
support [38]. Moreover, the patients with COVID-19 in the general population presented a case
fatality rate of 34.7% which was above the 26.1% observed for patients with BD. However, the case
fatality rate for patients with BD was above other populations evaluated in that study, such as
patients infected with a) Influenza virus (14.2%), b) another respiratory virus (4.6%), c) another
known etiological agent, and d) undefined etiological agent (19.8%) [38]. The same research group
published another study conducted with 585,655 hospitalized individuals with a positive result in
the SARS-CoV-2 test to evaluate the characterization of demographic data, clinical signs,
comorbidities, and outcomes according to the race in Brazil [39]. The study concluded that Black
individuals, alongside multiracial background individuals and the Indigenous populations, were at
increased risk of death in COVID-19 [39]. Curiously, for all races, the case fatality rate was higher
than those described here for patients with BD observed the highest rate for Indigenous peoples
followed by Black people (41.7%), multiracial background people (39.1%), White people (35.7%), and
Asians (35.6%) [39]. Yet, for Indigenous peoples, in another study with 3,122 patients, 1,994 were
diagnosed with COVID-19 and 730/1,816 (40.2%) of them died [40]. The study also concluded the
Indigenous population is at a higher risk for death in COVID-19 when compared to the rest of the
population [40].

Also, In Brazil, other studies were published using the same data set to evaluate the impact of
the disease among those with genetic conditions, mainly the rare ones. For example, two studies
evaluated if patients with Down syndrome were at higher risk for worse outcomes in COVID-19 [41,
42]. One study included 3,117,562 individuals with severe acute respiratory infections representing
2years of the COVID-19 pandemic in Brazil. From these, 5,152 individuals were identified as
individuals with Down syndrome and were positive for SARS-CoV-2 infection. In this study, the
patients with Down syndrome presented a case fatality rate of 42.3% versus 35.5% from the general
population with a relative risk of 1.193 [95%CI = 1.156 to 1.232] [41]. Also, another study accounted
for three groups of individuals, patients with Down syndrome and COVID-19 (N =1619), patients
with Down syndrome without COVID-19 (N=1431), and patients without Down syndrome and
comorbidities (N =222,181) that presented, respectively, the following case fatalities rates, 39.2%,
18.0%, and 14.0% [42]. Both studies showed higher case fatality rates in patients with Down syndrome
when compared to the rest of the population, as well as, with patients with BD [41, 42]. Moreover,
another study described the characteristics of 18 patients with COVID-19 and X-linked disorders
[Hemophilia B (1 patient), Klinefelter syndrome (8 patients — 3 deaths occurred, 1 unrelated to SARS-
CoV-2infection), and Turner syndrome (9 patients — 2 patients died] in a cohort of 2,066,678 Brazilian
patients hospitalized due to COVID-19 in Brazil. Nearly half of the patients needed intensive care
unit (8/17), and a quarter required invasive mechanical ventilation (4/16) [43]. Importantly, even
among the patients with X-linked disorders, the case fatality rate was above the rate of patients with
BD in Brazil. Curiously, in Brazil, it was described that asthma among the chronic conditions,
especially pulmonary ones, was not associated with a high chance of dying or needing mechanical
ventilation in COVID-19 [44]. The data described for asthma apparently contradicts what was
expected, and the same scenario may have occurred for BD, as we will describe below.

When compared to the existing published literature, there are conflicting results. There are
published papers that highlight that patients with BD are at higher risk for severe cases of COVID-
19, while others concluded that these patients are not at higher risk than the ordinary population.
However, several factors may interfere with these results. For example, medication non-adherence
and disrupted continuity of medical care are associated with rheumatologic disease fares and
worsening disease activity and can play a key role in exacerbations for patients with BD.

Some studies evaluated patients with BD among those with other clinical conditions, for
example, other autoimmune diseases, mainly for rheumatic disease [15-19, 21]. Those studies
demonstrated that autoimmune diseases could affect the COVID-19 course based on their
peculiarities [15] being, for example, systemic autoimmune diseases such as rheumatic ones
predictors of a poor outcome during the SARS-CoV-2 infection [16, 17, 19]. In contrast, individuals
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with uveitis associated with autoimmune disease did not present worse clinical outcomes and had
similarly received immunosuppressive treatment when it was compared to asymptomatic and
symptomatic patients with COVID-19 [18].

Regarding the treatment of systemic autoimmune diseases, the results in the literature had
conflicting information about their impact on protection from COVID-19 or developing less severe
disease; for example, in one study colchicine or hydroxychloroquine were ineffective in preventing
COVID-19 and ameliorating its manifestations [20], but, other study demonstrated that the patients
in use of corticosteroids and with multiple comorbidities were prone to develop more severe COVID-
19 phenotypes [21]. Among those with BD, the literature is scarce about the response of therapy in
preventing COVID-19 or attenuating its severity. In this context, it is postulated that some treatments,
such as the use of colchicine had no link with COVID-19 among those with BD [10, 22]. In this context,
it is postulated that some treatments, such as the use of colchicine had no link with COVID-19 among
those with BD [10, 22, 32], except in one study that investigated 7 cases and concluded that the use of
colchicine may be effective in the treatment of COVID-19 and in managing the severity of the clinical
phenotype [33].

Most of the studies about BD and COVID-19 demonstrated that the patients were not at a higher
chance of death or severity phenotype when compared with the general population, even, in some
study populations there is a low chance of SARS-CoV-2 infection or the presence of high proportion
of asymptomatic patient [11, 13, 14, 24, 25, 25, 28-30], maybe due social shielding [29]. Importantly,
despite the absence of increased severity or mortality rates, some data in the literature showed that
patients with BD suffered from an increased exacerbation rate related to COVID-19 or had some
clinical manifestations such as pneumonia and thrombosis [24, 32]. Even, in the literature, some
studies demonstrated only a higher prevalence of COVID-19 among patients with BD without impact
on severity [10, 27, 31]. Moreover, it is important to highlight the need for a correct diagnosis even
among those with a rare COVID-19 phenotype [35, 36, 45]. In brief, in Brazil, Boschiero et al. (2022)
evaluated a population of 1,851,592 hospitalized individuals due to COVID-19 with the data for
COVID-19 and outcomes, among these individuals, 632,101/ (34.1%) deaths were observed [41]. This
data demonstrated the higher impact of COVID-19 among the general population in Brazil when
compared with patients with BD.

Elmas and collaborators (2020) published a narrative review regarding treatment considerations
for BD in the COVID-19 era [46]. The study concluded that topical treatments, colchicine, and non-
steroidal anti-inflammatory drugs should not be discontinued for pandemic-related causes [46]. It
suggests that systemic steroids can be used at the lowest possible dose if needed. The study also
encourages ongoing treatments in patients with no suspected or confirmed COVID-19 [46]. In cases
with COVID-19 symptoms, immunosuppressive and biological agents can be temporarily stopped
but the decision should be made individually for each patient [46]. For example, the reduction in
intravenous treatment adherence of patients with chronic inflammatory rheumatic diseases during
the COVID-19 pandemic was associated with fear of COVID-19 and SARS-CoV-2 positivity seemed
to be the major reasons for discontinuing/postponing intravenous treatments [47]. Also, patients with
long disease duration and less systemic involvement may be more prone to discontinuing their
treatments [47]. In addition, patients with neuro-BD had neurological and psychiatric issues with
COVID-19 causing negative effects on an individual’s mental health and increasing rates of stress,
anxiety, and depression [48]. Besides that, no complications related to treatments were encountered
in any of the patients that were followed during the pandemic period in a cohort study [49], as we
showed and the literature review also demonstrated, patients with BD are not at higher risk of
infection or severity due to COVID-19.

Regarding the COVID-19 pandemic control, Apaydin and collaborators (2022) investigated the
side effects and post-vaccine disease exacerbation rates of COVID-19 vaccines in a BD cohort
comprising 450 patients that demonstrated that the vaccines were well tolerated, and side effects
were more common after mRNA vaccines [50]. Curiously, exacerbations after the COVID-19 vaccine
were common, predominantly mucocutaneous and articular involvement, and exacerbations in the
form of other organ involvement were rare [50]. In this context, special attention must be paid to
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phase IV clinical studies on vaccines in order to facilitate better management of the pandemic,
including for specific populations that should not be neglected [51].

Finally, Zhao and collaborators (2023) analyzed the potential relationship between COVID-19
and BD using transcriptome data [37]. The study found that patients with BD are at an increased risk
of developing severe COVID-19, and the effectiveness of conventional drugs for BD may be reduced,
making the treatment of patients with both diseases more difficult [37]. In contrast, the
epidemiological studies demonstrated, the majority of them, a contrary response with a low chance
of infection and severity.

Although this was a large national study, it has limitations including possible errors in
coding/data entry, which are inherent limitations of studies using electronic health records. The
literature provides an insight on how the disease relates to COVID-19 in other countries. However,
mixed results and the lack of deeper investigation with a larger number of patients make it difficult
to establish a pattern. Furthermore, the disease is less prevalent in Brazil when compared to endemic
areas, therefore results may not be generalizable to regions where BD is endemic and more severe.
Further studies are encouraged for better understanding and to establish better healthcare
propositions and policies for this population, mainly in Brazil, where the COVID-19 pandemic has
had a major impact on all sectors of society and was linked with a high rate of underreporting [52—
56].

5. Conclusions

Patients with BD were not at an increased risk of worse COVID-19 outcomes when compared to
the general population in Brazil and the literature.
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