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Abstract

Background

COVID-19 is an infectious disease capable of causing dysregulation of the immune and inflammatory
systems, mechanisms that are central to the pathophysiology of Systemic Lupus Erythematosus (SLE)
and Rheumatoid Arthritis (RA). Psychaological symptoms following COVID-19 may act as confounding
factors for disease activity indices in SLE and RA. There remains controversy in the literature regarding
the potential activation or exacerbation of these diseases after COVID-19. This study aimed to compare
disease activity and psychological outcomes in patients with RA and SLE, with and without a history of
COVID-19, after five years of follow-up.

Method

This multicenter, cross-sectional study analyzed previously collected data from the Brazilian Registry of
Patients with Chronic Inflammatory Diseases infected with SARS-CoV-2 (ReumaCoV) and additional data
obtained five years later from the same individuals. Clinical and epidemiological characteristics, disease
activity indices, and scores for depression, fatigue, stress, and anxiety were assessed. Patients were
also asked whether they perceived a worsening of RA or SLE following COVID-19. Data were analyzed
using descriptive statistics; normality by Shapiro—Wilk; group comparisons with chi-square/Fisher, t-test
or Mann—Whitney; repeated measures by Friedman test (p < 0.05).

Results

The study included 168 patients: 81 with RA and 87 with SLE, distributed between the groups with
COVID-19 (n =107) and without COVID-19 (n = 61). After five years of follow-up, no significant
differences were observed between groups in the Clinical Disease Activity Index (CDAI) or Systemic
Lupus Erythematosus Disease Activity Index-2000 (SLEDAI-2K) scores, as well as the fatigue,
depression, or stress scores. However, patients with a history of COVID-19 had higher mean anxiety
scores compared to controls (10.9+11.0 vs. 7.6 +8.1; p = 0.031). Subjective worsening after COVID-19
was reported by 23.1% of patients with RA and 12.7% of those with SLE, and, in RA, it was associated
with higher mean DASS-21 scores. Long COVID-19 was associated with higher mean anxiety scores
(Long COVID-19: 18.7 £ 13.2 vs. without long COVID-19: 8.5+ 9.7, p = 0.007).

Conclusions

Although no difference was observed in disease activity scores, higher anxiety levels were found among
patients who had previous history of COVID-19, particularly those who met criteria for long COVID-19.

BACKGROUND

Rheumatoid arthritis (RA) is a chronic, systemic, autoimmune rheumatic disease characterized by
progressive joint inflammation and extra-articular manifestations, that can lead to joint damage and
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deformities’. This disease is mediated by several inflammatory cytokines, including tumor necrosis
factor alpha (TNF-a) and interleukin-6 (IL-6)2. Systemic lupus erythematosus (SLE) is also a chronic,
systemic, autoimmune rheumatic disease; however, it presents with heterogeneous clinical and
laboratory manifestations®. Clinical involvement may affect various systems, primarily the joints, skin,
and serous membranes®. The signs and symptoms result from damage mediated by autoantibodies,
immune complexes, and inflammatory cytokines such as interferon-alpha (IFN-a)°.

Several viral infections have been implicated in the genesis and activation of these diseases, including
infection with severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)®8. Coronavirus disease
2019 (COVID-19), caused by SARS-CoV-2, begins with viral replication in cells of the upper respiratory
tract. Upon recognition of viral nucleic acids, these cells produce inflammatory cytokines such as IFN-q,
which play a key role in the pathophysiology of SLE. In addition, there is evidence of systemic
hyperinflammation in severe forms of COVID-19, with excessive release of IL-6 and TNF-a — key

cytokines involved in RA activity”.

Observational studies have demonstrated a higher frequency of SLE exacerbations in individuals who
have had COVID-19°1°. RA patients who have experienced severe forms of COVID-19 showed a higher
frequency of disease activation compared with those who had mild or moderate forms'". In a survey
conducted in China involving 572 patients with immune-mediated rheumatic diseases (IMRDs), 29.1%
reported worsening of symptoms following COVID-19"2.

COVID-19 survivors may experience psychological symptoms, such as depression and anxiety'3. In
individuals with SLE and RA, these symptoms should be considered when assessing disease activity, as

they may worsen patient-reported components of disease activity indices*.

In Brazil, research on COVID-19 in IMRDs has been mainly conducted through the Brazilian Registry of
patients with Chronic Immune-Mediated Inflammatory Diseases Infected with SARS-CoV-2
(ReumaCoV)'®. The first ReumaCoV study phase followed 601 individuals with IMRDs for six months. No
significant differences were observed when comparing disease activity indices. However, some patients
—particularly those with RA (32.2%) and SLE (23.3%)—reported worsening of their rheumatic disease
after COVID-19'%; therefore, based on reports of disease worsening following COVID-19 among
individuals with SLE and RA during the first phase of the ReumaCoV study, these patients were
reevaluated five years after the initial assessment using sociodemographic data, disease activity indices,
and validated measures of fatigue, depression, anxiety, and stress.

METHODS
Design
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This was a multicenter, analytical, observational, cross-sectional, quantitative study with a comparison
group.

Location and period

The study was coordinated by Universidade Federal do Cariri (UFCA). Eight Brazilian centers previously
registered in the ReumaCoV agreed to participate. Figure 1 illustrates the geographic locations of the
study centers.

Figure 1. Geographic locations of the study centers across Brazil.

HUGV-UFAM: Hospital Universitario Getulio Vargas - Universidade Federal do Amazonas; HGV-PE:
Hospital Getulio Vargas — Pernambuco; HCPA-UFRGS: Hospital de Clinicas de Porto Alegre -
Universidade Federal do Rio Grande do Sul; HSPE-IAMSPE: Hospital do Servidor Publico do Estado de
Sao Paulo - Instituto de Assisténcia Médica ao Servidor Publico Estadual; HU-UFRJF: Hospital
Universitario - Universidade Federal de Juiz de Fora; HC-UFMG: Hospital das Clinicas - Universidade
Federal de Minas Gerais; EPM-UNIFESP: Escola Paulista de Medicina - Universidade Federal de Sao
Paulo; HUB-UnB: Hospital Universitario de Brasilia - Universidade de Brasilia.

Database records were collected at the beginning of recruitment and six months later. Additional data
corresponding to the five-year follow-up period were collected. Interviews were conducted between
January and June 2025.

Sample of Participants

Planned sample included 198 patients with RA, of whom 94 had a history of COVID-19 and 104 did not,
and 247 with SLE, of whom 135 had a history of COVID-19 and 112 did not. All participants had been
previously registered in the ReumaCoV database. These humbers correspond to the total number of RA
and SLE patients included during first phase of ReumaCoV study.

Inclusion Criteria
Participants were eligible for inclusion if they met the following criteria

1. Age =218 years;
2. Registration in the ReumaCoV database;
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3. Case group: Confirmed diagnosis of COVID-19 according to the criteria of Brazilian Ministry of
Health” and established diagnosis of RA and SLE by a rheumatologist and all of them fulfilled the
classification criteria according to the 2010 ACR/EULAR classification criteria’® and the 2019

ACR/EULAR classification criteria'®, respectively. Patients initially assigned to the control group
were reclassified into the case group after receiving a diagnosis of COVID-19.

4. Control group: Patients with RA or SLE without diagnosis of COVID-19;

5. Provision of written informed consent.

Exclusion Criteria
Following exclusion criteria were applied to both Case and Control Groups:

1. Primary immunodeficiency;

2. Previous organ or bone marrow transplantation;

3. History of neoplasms within the last five years;

4. Current antineoplastic chemotherapy;

5. Diagnosis of human immunodeficiency virus (HIV) infection;
6. Thymic diseases.

Data collection

During first phase of ReumaCoV study, patients were evaluated at three time points: visit 1 (inclusion),
visit 2 (three months), and visit 3 (six months), from May to December 2020. Data were stored in the
Research Electronic Data Capture (REDCap) system.

In the present study, patients previously enrolled during the first phase, from both Case and Control
groups, were contacted by telephone and invited to participate in a new assessment visit conducted five
years after the initial study, which had not been originally planned. Participants were asked to provide
new consent.

Study data were collected and managed using REDCap electronic data capture tools hosted by the
Brazilian Society of Rheumatology. REDCap is a secure, web-based software platform designed to
support data capture for research studies, providing: 1) an intuitive interface for validated data capture;
2) audit trails to track data manipulation and export procedures; 3) automated export procedures for
seamless data downloads to common statistical packages; and 4) procedures for data integration and

interoperability with sources?%21.

Methods for assessing disease activity

Previously validated assessment methods were used for RA and SLE. Disease activity in individuals with

RA was measured using the Clinical Disease Activity Index (CDAI)?223. In patients with SLE, disease
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activity was assessed using the SLE Disease Activity Index 2000 (SLEDAI-2K)?* based on data available
in medical records.

Disease exacerbation was defined as follows:

e RA: worsening of symptoms compared with the period prior to COVID-19, associated with an

increase in the CDAI score of at least 4.5 and/or the need for a change in treatment?°.

e SLE: worsening of symptoms compared with the period prior to COVID-19 associated with an

increase in SLEDAI-2K score of at least 4 and/or the need for a change in treatment?®.

Patients were also asked whether they perceived a worsening of RA or SLE following COVID-19.

Assessment of fatigue, depression, stress and anxiety

Fatigue was assessed by Functional Assessment of Chronic lliness Therapy — Fatigue Scale (FACIT-
Fatigue). The Functional Assessment of Chronic Iliness Therapy — Fatigue Scale (FACIT-Fatigue) is a 13-
item instrument that evaluates self-reported fatigue and its impact on daily activities and functioning.
Although originally developed for patients with cancer-related anemia, it has been validated for use in

patients with RA and SLE2/-28,

Each item is scored on a Likert scale ranging from 0 to 4, based on symptom intensity over the previous
week. Scores are calculated by subtracting the item score from 4 (4 — item score), except for items 5
and 7, which are scored directly. Item scores are summed, with lower total scores indicating greater
fatigue.

Depression, stress and anxiety were assessed by Depression, Anxiety, and Stress Scale-21 (DASS-21).

DASS-21 is a short, 21-item assessment tool that measures self-reported depression, anxiety, and stress.
Respondents rate the severity of symptoms experienced in the previous week on a Likert scale from 0 to
3, with higher scores indicating greater symptom severity. This instrument has been previously applied in

patients with RA and SLE??30,

Ethical considerations

The study was approved by the Research Ethics Committee of UFCA under the Certificate of
Presentation for Ethical Review (CAAE) number 82236724.7.1001.5698. Authorization to use the
ReumaCoV database was obtained from the Brazilian Society of Rheumatology. All participants were
contacted again to provide renewed written informed consent for the collection of additional data.

Data analysis and interpretation

The normality of variables was assessed using the Shapiro-Wilk test. A descriptive analysis of all study
variables was performed. Qualitative variables were presented using absolute (n) and relative (%)
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frequency distributions, while quantitative variables were described using measures of central tendency
and dispersion, including mean, standard deviation, median, minimum, and maximum values.

Associations between groups and qualitative variables were assessed using Pearson's chi-square test or
Fisher's exact test, when appropriate. Comparisons of quantitative variables between groups were
conducted using Student's t-test for independent samples when the assumption of normality was met.
When normality was not confirmed, the nonparametric Mann-Whitney U test was applied. The
nonparametric Friedman test was used to compare repeated measures across different assessment
time points.

A significance level of 5% (p < 0.05) was adopted for all analyses. Data were processed and analyzed
using IBM SPSS Statistics software, version 28, and R software, version 4.3.1.

RESULTS
General

Of the 445 individuals invited to participate in the study, 168 completed the interview (37.8%). Most
participants were female (94%), the mean age was 51.9 years, and 31.8% had completed higher
education.

A total of 107 participants were allocated to the Case Group (COVID-19+) and 61 to the Control Group
(COVID-19-), with no significant differences in age or sex. Twenty-eight participants originally from the
Control Group were reallocated to the Case Group after acquiring COVID-19 between six months and five
years of follow-up. Overall, 81 participants had RA and 87 had SLE (Fig. 2).

Figure 2. Distribution of study participants.

COVID-19+: patients with a confirmed diagnosis of COVID-19. COVID-19-: patients without a diagnosis
of COVID-19. RA: Rheumatoid arthritis. SLE: Systemic lupus erythematosus.

*: reclassification occurred due to COVID-19 diagnosis between the six-month and five-year follow-up
periods.

The most prevalent comorbidities were systemic arterial hypertension, kidney disease, and diabetes
mellitus, without significant difference between groups. Most participants reported receiving at least
three doses of a COVID-19 vaccine. In the Case Group, the most frequent method for COVID-19
confirmation was real-time polymerase chain reaction (RT-PCR) testing (55.1%), as observed in Table 1.
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Table 1

Epidemiological and clinical features of individuals at the time of the current data collection.

Total

Age (Mean = SD)

Gender — n (%)

Male

Female

BMI (Mean £ SD)

Federative Unit — n (%)
Amazonas

Minas Gerais

Para

Paraiba

Pernambuco

Rio Grande do Sul

Séo Paulo

Distrito Federal

Goias

Education Level — n (%)
[lliterate

Incomplete elementary education
Completed elementary education
Incomplete high school
Completed high school
Incomplete higher education
Completed higher education

Graduate

Total

168(100)

51.9+12.1

10(6.0)
158(94.0)
28.3%5.5

55(35.5)
16(10.3)
1(0.6)
1(0.6)
32(20.6)
27(17.4)
18(11.6)
4(2.6)
1(0.6)

2(1.3)
19(12.1)
12(7.6)
8(5.1)
46(29.3)
8(5.1)
50(31.8)
12(7.6)

Case

107(63.7)

50.9+10.9

8(7.5)
99(92.5)
28.416.0

36(35.3)
11(10.8)
1(1.0)
0(0)
20(19.6)
19(18.6)
12(11.8)
3(2.9)
0(0)

1(1.0)
9(8.8)
8(7.8)
3(2.9)
29(28.4)
6(5.9)
35(34.3)
11(10.8)

Control

61(36.3)

53.6+13.9

2(3.3)
59(96.7)
27.9+4.4

19(35.8)
5(9.4)
0(0)
1(1.9)
12(22.6)
8(15.1)
6(11.3)
1(1.9)
1(1.9)

1(1.8)
10(18.2)
4(7.3)
5(9.1)
17(30.9)
2(3.6)
15(27.3)
1(1.8)

P - Value

0.192

0.331

0.531

0.855

0.146

SD: standard deviation; BMI: body mass index; RT-PCR: real-time polymerase chain reaction.
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Total Total Case Control P - Value

168(100)  107(63.7)  61(36.3)

Diagnosis — n (%)
Rheumatoid arthritis 81(48.2) 52(48.6) 29(47.5) 0.999
Systemic lupus erythematosus 87(51.8) 55(51.4) 32(52.5)

Comorbidities — n (%)

Smoking 6(3.8) 3(2.9) 3(5.6) 0.418
Alcoholism 3(1.9) 1(1.0) 2(3.7) 0.275
Heart disease 7(4.2) 2(1.9) 5(8.2) 0.100
Diabetes mellitus 23(13.7) 17(15.9) 6(9.8) 0.353
Lung disease 21(12.5) 14(13.1) 7(11.5) 0.814
Kidney disease 25(14.9) 13(12.1) 12(19.7) 0.259
Hypertension 83(49.4) 52(48.6) 31(50.8) 0.873

Doses of COVID-19 vaccines

-n (%)

1 1(0.7) 1(1.1) 0(0.0) 0.663
2 11(7.5) 6(6.3) 5(9.6)

3 36(24.5) 26(27.4) 10(19.2)

4 41(27.9) 25(26.3) 16(30.8)

5 42(28.6) 25(26.3) 17(32.7)

>6 16(10.9) 12(12.6) 47.7)

COVID-19 confirmatory criteria — n (%)

RT-PCR 59 (55.1)
Clinical-Epidemiological 19 (17.8)
Rapid test (Antigen) 17 (15.9)
Serology 12(11.2)

SD: standard deviation; BMI: body mass index; RT-PCR: real-time polymerase chain reaction.

Table 1 (placed at the end of the document)
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The most common symptoms during acute COVID-19 were myalgia, asthenia, fever, and headache, with
a mean duration of 11.3 £ 10.2 days. Long COVID-19, defined as the persistence or development of new
symptoms three months after the initial SARS-CoV-2 infection, lasting for at least two months, without
any other plausible explanation3?, was identified in 35 patients (35.7%).

Rheumatoid arthritis

There were no significant differences in the mean CDAI scores between the Case and Control Groups.
However, the Control Group exhibited higher levels of C-reactive protein (CRP) and erythrocyte
sedimentation rate (ESR).

Following COVID-19, 12 patients with RA reported subjective worsening of their underlying disease. This
number was similar to that of participants who met objective criteria for disease exacerbation: five due
to a change in treatment and seven due to an increase in CDAI score after COVID-19 (Table 2).

Table 2
Clinical features of patients with RA at the time of the current data collection.
Total Total Case Control p-
value
81(100) 52(64.2) 29(35.8)
CDAI (Mean + SD) 13.4% 13.6t 13.1% 0.889
12.0 12.8 12.1
CRP (Mean t SD) 159+ 6.4+9.5 46.6 + 0.035
43.5 84.7
ESR (Mean £ SD) 22.8 + 18.2+ 384+ 0.012
21.5 18.4 24.9
Disease worsening after COVID-19 (reported by 12(23.1)
patients) — n (%)
CDAIl worsened after COVID-19 — n (%) 7 (13.5)
Treatment changes after COVID-19 — n (%) 5(9.6)

CDAI: Clinical Disease Activity Index. CRP: C-Reactive Protein. ESR: Erythrocyte sedimentation rate; SD:
Standard deviation. Results with statistically significant p-values are shown in bold. Note: CRP and ESR
data were not available for all patients.

Systemic lupus erythematosus

No significant differences were observed between cases and controls in mean SLEDAI-2K indices. The
most common manifestations of disease activity were joint, renal, and skin involvement. There were no
significant differences between groups regarding manifestations of disease activity, anti-dsDNA
antibodies, or C3 and C4 complement levels.
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After COVID-19, seven individuals with SLE described worsening of disease activity. Of these, six met
objective criteria for post-infection activation, including an increase in SLEDAI-2K score in four
participants and a change in treatment in two ones (Table 3).
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Table 3
Clinical features of patients with SLE at the time of the current data collection.

Total Total Case Control -

value
87(100) 55(63.2) 32(36.8)

SLEDAI-2K (Mean * SD) 22146 2552 1.5+2.8 0.298

SLE Involvement — n (%)

Joint 20(23.0) 12(21.8) 8(25.0) 0.734

Heart 3(3.4) 2(3.6) 1(3.1) 0.999

Skin 11(12.6) 7(12.7) 4(12.5) 0.999

Hematological 7(8.0) 4(7.3) 3(9.4) 0.999

Lung 4(4.6) 3(5.5) 1(3.1) 0.999

Kidney 15(17.2) 9(16.4) 6(18.8) 0.776

Central nervous system 2(2.3) 2(3.6) 0(0.0) 0.530

Vasculitis 1(1.1) 0(0.0) 1(3.1) 0.368

Serositis 2(2.3) 1(1.8) 1(3.1) 0.695

Anti-dsDNA - n (%)

Negative 30(40.5) 17(34.7) 13(52.0) 0.364

Positive 10(13.5) 7(14.3) 3(12.0)

Not available 51(45.9) 25(51.0) 9(36.0)

Patient global assessment (Mean + SD) 26+29 28129 22+2.8 0.298

Complement C3 (Mean * SD) 119.5+ 116.1 124.5+ 0.303

38.7 39.4 38.0

Complement C4 (Mean + SD) 27.6+17.9 287+222 26.1+85 0.898

Disease worsening after COVID-19 (reported by 7(12.7)

patients) — n (%)

SLEDAI-2K worsened after COVID-19 — n (%) 4(7.3)

Treatment changes after COVID-19 2 (3.6)

-n (%)

Anti-dsDNA: Antibodies anti-double-stranded desoxyribonucleic acid; SD: Standard deviation; SLE:
Systemic Lupus Erythematosus. SLEDAI-2K: Systemic Lupus Erythematosus Disease Activity Index —
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2000.
Fatigue, depression, stress and anxiety

Figure 3 presents the mean scores obtained on the DASS-21 and FACIT-Fatigue scales.

Patients in the Case Group had a significantly higher mean anxiety score than those in the Control Group
(10.9+11.0vs. 7.6 £8.1, p=0,031). Mean depression and stress scores were similar between groups
(Depression 10.4+11.2vs.9.3+9.9,p=0.561; Stress 13.1+10.9 vs. 10.1 £10.5, p = 0.093). The mean
FACIT-Fatigue scores were also similar between groups (33.9 £13.3vs. 36.5+12.3, p=0.262).

Figure 4 illustrates the mean anxiety scores differences between patients with or without long COVID-19.

Figure 4. Mean anxiety scores comparison between patients with RA or SLE with or without long COVID-
19.

RA: Rheumatoid arthritis; SLE: Systemic lupus erythematosus

Data related to long COVID-19 was available in 49 RA patients. 12 (24%) met long COVID-19 criteria.
Mean anxiety score was greater in those individuals (13.3 +9.5vs. 7.4 + 8.8, p = 0.047). Long COVID-19
was not associated with subjective disease worsening after COVID-19 (respectively, 36.4% vs. 23.5%, p =
0.448).

Regarding SLE, data related to long COVID-19 was available also in 49 patients. 23 (47%) met long
COVID-19 criteria, and those patients also had greater mean anxiety scores (18.7+13.2vs. 8.5+9.7,p =
0.007). Subjective disease worsening after COVID-19 was not associated with long COVID-19
(respectively, 22.7% vs. 8%, p = 0.228).

Tables 4 and 5 compare the mean DASS-21 and FACIT-Fatigue scores in patients with RA and SLE,
respectively, with or without report of disease worsening after COVID-19. Patients with RA who reported
disease worsening after COVID-19 had higher mean DASS-21 scores (depression, anxiety and stress),
without difference in FACIT-Fatigue score. However, SLE patients that reported disease worsening after
COVID-19 had similar DASS-21 and FACIT-Fatigue scores in comparison to those who did not report.
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Table 4

Relationship between disease worsening after COVID-19 and DASS-21 and FACIT-Fatigue scores in RA

patients
With report of disease Without report of
worsening after COVID-  disease worsening after
19 CoVID-19
n (%) n (%) p
Total 12(18.7) 51(79.7)
Depression 14.0+10.0 6.81+8.0 0.012
(Mean t SD)
Anxiety (Mean 14.3+10.7 7.2+7.5 0.022
+ SD)
Stress (Mean + SD) 16.5+10.9 93¢ 0.027
8.0
FACIT - Fatigue (Mean  SD) 27.8+15.4 354+ 0.110
12.1
Table 5
Relationship between disease worsening after COVID-19 and DASS-21 and FACIT-Fatigue scores in SLE
patients
With report of disease Without report of
worsening after COVID-  disease worsening after
19 COVID-19
n (%) n (%) p
Total 7(9.9) 64(90.1)
Depression 20.9+14.8 10.6£11.5 0.069
(Mean  SD)
Anxiety (Mean 17.7+£16.9 10.1+10.8 0.355
+ SD)
Stress (Meant  19.1+13.8 13.1+12.4 0.265
SD)
FACIT - Fatigue (Mean = SD) 27.4+16.5 36.2+ 0.131
11.9

Differences in disease activity between periods

34 SLE patients and 26 RA patients from Case Group had activity scores available from all periods
(recruitment, 6 months and 5 years) and were included in this analysis. Regarding RA, there was no
significant difference between CDAI means over five-year follow-up (Fig. 5A). (Case group: Recruitment
16.3+15.9, 6 months 11.6 £9.6, 5 years 13.4+11.3, p = 0.322; Control group: Recruitment 17.7 +14.4,6
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months 11.7+11.9, 5years 12.9+12.3, p =0.06). In contrast, among participants with SLE, there was a
significant reduction in mean SLEDAI-2K scores over the five-year follow-up period in both groups

(Fig. 5B) (Case group: Recruitment 3.91 + 3.7, 6 months 6.2 + 3.8, 5 years 2.5+ 5.2, p = 0.001; Control
group: Recruitment 4.2 + 4.1, 6 months 4.2 + 4.4, 5years 1.5+ 2.8, p = 0.045).

DISCUSSION

In this multicenter study, no significant differences in CDAI and SLEDAI-2K scores were observed after
five years of follow-up. Similar results were reported in the first phase of the ReumaCoV study, which

analyzed disease activity after six months of follow-up'®.

In contrast, a retrospective study of patients with RA hospitalized for COVID-19 demonstrated worsening

of underlying disease activity, as assessed by the DAS-28-CRP, in 32 of 43 participants®?. Likewise,
another study involving individuals with RA also demonstrated increased disease activity after COVID-19,

reflected by higher DAS-28 scores (4.82 versus 3.79, p < 0.001)%.

Apart from the initial phase of the ReumaCoV study, no other investigations have compared CDAI scores
between individuals with and without COVID-19. CDAI was selected for the present study due to the
unavailability of laboratory tests for all participants, which would have compromised the use of the DAS-
28, as it requires laboratory parameters for its application®4. A systematic review published in 2012
reported a high level of agreement between CDAI and DAS-28, with concordance indices ranging from
0.89 to 0.93%°, allowing comparison between the findings of the afore mentioned studies and those of
the present investigation.

With respect to SLE, a Brazilian study similarly found no differences in SLEDAI-2K scores between
individuals with and without COVID-193¢. However, a case-control study demonstrated a higher
frequency of disease activity among patients with prior COVID-19, using the SELENA-SLEDAI index (17.6
versus 5.5%, p = 0.001)°.

Differences between the findings of the present study and those of previous investigations may be
attributed to methodological differences, such as follow-up duration, sample size, availability of
laboratory tests, clinical and laboratorial profile of patients, and metrics used to assess disease activity.
These conflicting results highlight the lack of consensus in the literature regarding the impact of COVID-
19 on disease activity in IMRD. Moreover, most studies did not evaluate the burden of mental health and
psychological disorders on the disease activity scores that may artificially inflate them, especially related
to pain and fatigue, one of the key strengths of our study.

Some factors inherent to the present sample may have contributed to protection against worsening of
rheumatic diseases after a viral infection. Most participants had received at least three doses of SARS-
CoV-2 vaccines, which may have reduced infection severity and the risk of disease exacerbation in both
SLE and RA. This finding was also seen in a Korean cohort, in which the incidence of SLE and RA
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following SARS-CoV-2 infection was lower in the group that had received at least one dose of a COVID-19
vaccine (hazard ratio [HR] 0.59; 95% Cl 0.49-0.71)%".

In addition, the long follow-up period and ongoing treatment of patients in this cohort may have resulted
in better disease control, thereby reducing the likelihood of post-infection worsening. This hypothesis is
reinforced by a cross-sectional study of 306 individuals with RA in China, which found that poor disease
control prior to SARS-CoV-2 infection was associated with disease reactivation (Odds Ratio [OR] 2.10;
95% Cl 1.23-3.58)38.

Although no significant differences in disease activity scores were observed at the five-year
reassessment, 23.1% of participants with RA and 12.7% of those with SLE reported subjective worsening
of their underlying disease following SARS-CoV-2 infection. These numbers were slightly lower than
those found in the initial six-month analysis, in which 32.2% of participants with RA and 23.3% of those

with SLE reported worsening after COVID-19".

Subjective disease worsening after COVID-19 was associated with higher mean depression, anxiety and
stress scores in RA patients. This suggests that, at least in RA, psychological burden can be more
important than increasing disease activity to explain the patients’ perception of disease worsening after
SARS-CoV-2 infection. Depression and anxiety were associated, in other study, with higher tender joint
count and worse general health in RA; also, depression was associated with lower probability of
achieving remission in RA%.

A meta-analysis reported a prevalence of long COVID-19 of 43%, which is close to the 35.7% observed in
the present sample®C. A cohort study conducted in the United States involving individuals with SLE and

RA reported a long COVID-19 prevalence of 29.8%, slightly lower than that found in the present study*’.

Symptoms of long COVID-19 should be interpreted with caution in patients with SLE and RA, as they may
be confused with manifestations of the underlying diseases or with other comorbid conditions, such as
fibromyalgia. They may overlap with symptoms of rheumatic diseases and erroneously induce higher
disease activity scores®. For instance, arthralgia may be counted as tender joints in the CDAI, while
fatigue and memory complaints may be interpreted as organic brain disease in the SLEDAI-2K.

Both RA and SLE patients who met the criteria for long COVID-19 exhibited higher mean anxiety scores.
A systematic review reported an anxiety prevalence of up to 47.8% among individuals with long COVID-
1942, Female sex and the presence of clinical comorbidities were identified as key predictors of mental
health disorders—factors that were highly prevalent in our sample. However, we did not assess patients’
prior history of mental health disorders, which limits our ability to determine whether COVID-19 acted as
a trigger for new-onset anxiety or exacerbated pre-existing psychiatric conditions.

No significant differences in the CDAI scores were observed between the recruitment periods at six
months and five years. SLEDAI-2K showed a nonsignificant increase in the Case Group at six months,

likely reflecting early post-COVID 19 disease worsening. After five years, there was a significant reduction
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in the index in both groups, which may have been a consequence of appropriate treatment of the
underlying disease.

Furthermore, in the present sample, anxiety scores were significantly higher among individuals with a
history of COVID-19, without differences in depression, fatigue and stress. During the initial six-month
follow-up, higher levels of anxiety, depression, fatigue, and stress were also found in the Case Group'®.
This discrepance between studies may be likely due to the loss to follow-up of some individuals in the
five-year analysis.

The present findings are consistent with studies conducted in other publications. A study from a tertiary
hospital in Afghanistan using the DASS-21 found higher rates of moderate to extremely severe anxiety

(69.7%) compared with depression (31.7%) or stress (42.9%) among individuals affected by COVID-1943.
Similarly, an observational study in India involving hospitalized COVID-19 patients reported a higher
prevalence of anxiety (85%) than depression (63.3%) or stress (26.7%)**.

COVID-19 may be associated with the development or worsening of anxiety through several factors,
including social isolation during the acute phase of infection, fear of unfavorable disease progression,
physical symptoms caused by infection, and social stigma. In a large Chinese study involving 19,802
participants during the SARS-CoV-2 pandemic, the risk of anxiety was higher in people with chronic
diseases and in individuals with COVID-19 symptoms*°. The presence of comorbid conditions, such as
SLE and RA, may be related to anxiety due to fear of worsening and death from COVID-19.

Assessment of psychological factors in patients with rheumatic diseases is therefore of great
importance in clinical practice, as these symptoms may negatively affect quality of life and worsen pain
perception, with increased disease activity indices. A study involving 76 individuals with RA
demonstrated significant correlations between DASS-21 and arthritis activity metrics, such as CDA|,
DAS-28-CRP, and tender joint count'*. Similarly, a case-control study of 120 patients with SLE, half of
whom had a history of COVID-19, showed higher depression and anxiety scores in the Case Group, with
infection identified as a predictor of severe depression and moderate to severe anxiety. There was also a
correlation between depression and anxiety rates and other SLE assessment metrics, such as SLEDAI
and the Systemic Lupus International Collaborating Clinics/American College of Rheumatology

(SLICC/ACR)*®.

Patients with SLE and RA who have a history of COVID-19 may therefore benefit from more appropriate
psychological monitoring, including screening questionnaires for depression, stress, and anxiety during
rheumatology consultations, and access to psychological support services, such as group therapy and
consultations with mental health specialists.

Among individuals with RA, ESR and CRP levels were higher in the Control Group, and no clinically
relevant reason for this finding was identified. However, inflammatory markers are nonspecific and may

be elevated in other inflammatory or noninflammatory conditions, such as obesity and aging®’.
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Therefore, assessment of disease activity by metrics is more reliable than isolated complementary
exams.

This study has several limitations. First, there was a substantial loss to follow-up, with only 37.8% of
invited participants completing the interview, which could have resulted in selection bias. Second, there
was a lack of laboratory test data, as it depends on follow-up, assisting team requests, patient
performance, and access to and/or submission of these results by participants. If laboratory tests had
been performed on all individuals in a systematic manner, results could have been more consistent with
the other evaluation metrics. Finally, memory bias cannot be excluded, as participants were required to
report events occurring over a five-year period.

CONCLUSIONS

After five years of follow-up, no significant differences in the CDAI and SLEDAI-2K indices were observed
between individuals in the Case and Control Groups. Over time, while the CDAI remained stable, SLEDAI-
2K scores decreased in both Case and Control Groups.

Individuals with a history of COVID-19 exhibited higher anxiety scores, whereas no significant differences
were observed in depression, stress, or fatigue. This population, especially those who met criteria for
long COVID-19, should undergo more frequent screening for mental health problems, particularly anxiety.
In addition, the importance of multiprofessional psychological follow-up after COVID-19 is emphasized.

Given the methodological discrepancies of existing studies and the limited number of published
investigations, further research using standardized methodologies, similar disease activity scores, and
laboratory analysis of individuals is required to clarify the relationship between COVID-19 and disease
activity in SLE and RA.
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Geographic locations of the study centers across Brazil.
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Mean CDAI (5A) and SLEDAI-2K (5B) scores over the study periods.
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