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Background: Patients with rheumatic diseases who receive long-term treatment
with steroids, immunosuppressants, or biologics are more susceptible to
infection with pathogens than the general population. In order to explore the
differences in clinical features and prognosis of Corona Virus Disease 2019
(COVID-19) infection between patients with rheumatic diseases and the
general population (family members), a retrospective investigative study was
used to analyze the differences between the two populations.

Methods: The study was conducted in 13 Grade A Tertiary hospitals in China to
investigate the clinical symptoms and prognostic factors of patients with
rheumatic diseases who were infected with COVID-19 for the first time and
their families.

Results: A total of 2,889 participants were included in this study, including 1,530

patients with rheumatic diseases and 1,359 family members. In terms of clinical
symptoms, the complete recovery time from COVID-19 for patients with
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rheumatic disease patients was 13 days (8.00, 18.00), which was shorter than that
of family members (16 days, 11.00, 20.00). The risk of developing moderate
to severe cases of COVID-19 was lower in patients with rheumatic disease
than in their family members (OR=0.511, P=0.0026). Compared with non-use
of non-steroidal anti-inflammatory drugs (NSAIDs), the risk of developing mild
cases of COVID-19 was 0.595 times greater with pre-infection use of NSAIDs
(P = 0.0003). The use of glucocorticoids and Chinese herbal decoctions before
infection increased the probability of developing mild cases of COVID-19
(OR=1.537, 1.773, P<0.05). The risk of developing moderate to severe cases
with disease-modifying anti-rheumatic drugs (DMARDs) used before infection
was 0.350 times that without such drugs (P<0.001). In terms of prognosis,
compared with family members, the complete recovery time of patients with
rheumatic diseases was reduced by 2.241 days on average (P<0.001), and the
complete recovery time of patients with mild rheumatism was reduced by 4.178
days on average (P<0.001). There was no significant difference in the complete
recovery time from COVID-19 in patients with severe rheumatism compared
with their family members (P=0.1672). The use of NSAIDs, glucocorticoids,
DMARDs, biologics, Chinese patent medicine, and Chinese herbal decoctions
during the infection period could shorten the recovery time of COVID-19
symptoms (P<0.05).

Conclusions: Compared with their family members, patients with rheumatic
diseases had milder symptoms after infection with COVID-19, which was related
to the use of glucocorticoids, DMARDs, and Chinese herbal decoctions before
infection. During the COVID-19 infection phase, the use of NSAIDs,
glucocorticoids, DMARDs, biologics, Chinese patent medicine, and Chinese
herbal decoctions might shorten the recovery time from symptoms of
COVID-19.

Chinese clinical trial registry: ChiCTR2300072679

corona virus disease 2019, rheumatism, clinical characteristic, retrospective
investigation, clinical study

1 Introduction

The Corona Virus Disease 2019 (COVID-19) is an acute
respiratory infectious disease caused by the SARS-CoV-2 (1), which
mainly manifests with symptoms such as fever, cough, and fatigue. It
is primarily transmitted through the respiratory tract, while
contacting with contaminated items can also cause infection, and
the population is generally susceptible (2, 3). By the end of 2022, the
World Health Organization (WHO) has defined five variants of
concern (VOCs), namely Alpha, Beta, Gamma, Delta and Omicron
(4). According to WHO monitoring data, since February 2022,
Omicron variants have accounted for more than 98%, and have
become the world’s main new coronavirus epidemic strain, posing a
huge challenge to global public health (5, 6). According to the
European Centre for Disease Prevention and Control, from
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December 2019 to December 2022, the mortality rate of COVID-
19 patients was 7.04% globally, and individual countries may have
higher mortality rates (7). From the perspective of virus mutation,
experts generally believe that the general direction of virus mutation
is lower pathogenicity, and the novel coronavirus will exist in nature
for a long time, whose pathogenicity is significantly reduced
compared with the early stage, and the disease will gradually evolve
into a common respiratory infectious disease (8, 9).

Rheumatic diseases are autoimmune disorders, and in China,
the incidence of rheumatic diseases is only lower than circulatory
system diseases and endocrine and metabolic diseases, ranking third
(10). Due to long-term use of steroids and immunosuppressants,
patients with rheumatic disease have low immune function, which
increases their risk of contracting COVID-19 (11). Due to the
characteristics of rheumatic diseases, many patients with rheumatic
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disease have some symptoms in the active period that are similar to
the clinical manifestations of COVID-19, and some drugs used by
them may alleviate the clinical symptoms of COVID-19 (12).
Currently, it is unclear whether there are differences in clinical
features and prognosis between patients with rheumatic diseases
and the general population after infection with the COVID-19.
Some studies have indicated that the clinical manifestations of
patients with rheumatic diseases infected with the COVID-19 are
similar to those of the general population (13). Therefore, there is
still controversy about the differences in symptoms and prognosis
between patients with rheumatic diseases and the general
population after infection with COVID-19, which is not
conducive to the clinical treatment of patients with rheumatic
diseases and their infection with COVID-19.

Therefore, we conducted a retrospective investigative analysis to
explore the differences of the clinical features and prognosis after
infection with COVID-19 between patients with rheumatic diseases
and their family members as the general population, to provide
evidence for the clinical treatment of patients with rheumatic diseases.

2 Research methods
2.1 Research design

This study was a retrospective investigative study investigating
patients with rheumatic diseases and the general population who were
infected with the COVID-19 for the first time, starting from May 2023
in the rheumatology and immunology departments of 13 Grade A
Tertiary hospitals in China, including First Teaching Hospital of
Tianjin University of Traditional Chinese Medicine, Hospital of
Chengdu University of Traditional Chinese Medicine, Xi'an No.5
Hospital, First Affiliated Hospital of Nanchang University, Southern
Medical University Hospital of Integrated Traditional Chinese and
Western Medicine, Qinghai Provincial Hospital of Traditional
Chinese Medicine, Renji Hospital, Affiliated Hospital of Shandong
University of Traditional Chinese Medicine, Beijing Hospital of
Traditional Chinese Medicine, Henan Provincial Hospital of
Chinese Medicine, The First Affiliated Hospital of Henan
University of Chinese Medicine, Inner Mongolia Hospital of
Traditional Chinese Medicine, Shanghai Guanghua Hospital. In
order to ensure the two groups of patients infected with the same
strain as possible, at the same time, to avoid the influence of living
environment and diet on the course of the COVID-19 infection, the
general population in this study was selected from the family
members of patients with rheumatic disease. A questionnaire
survey was conducted on patients with COVID-19 who met the
criteria. Physicians in the rheumatology and immunology department
filled out the questionnaire independently, and statistical personnel
conducted statistical analysis after collecting clinical data of patients.
This study was approved by the Ethics Committee of First Teaching
Hospital of Tianjin University of Traditional Chinese Medicine
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(TYLL2023(Z)010). It was also registered in the Chinese Clinical
Trial Registry (ChiCTR2300072679).

2.2 Research population

1. Enrolled population: Individuals with rheumatic diseases
and their family members who were infected with the
COVID-19 for the first time.

2. Diagnostic criteria: ®Diagnosis of COVID-19 referred to
the Diagnosis and Treatment of COVID-19 (10th edition)
published by the National Health Commission of the
People’s Republic of China (3). @Rheumatic diseases
included systemic lupus erythematosus, rheumatoid
arthritis, ankylosing spondylitis, Sjogren’s syndrome, etc.
(14), and the diagnostic criteria referred to the diagnostic
criteria issued by the American College of Rheumatology.

3. Inclusion criteria: ®Patients with rheumatic diseases who
met any one or more of the diagnostic criteria for
rheumatism and had been taking one or more
immunosuppressants, such as glucocorticoids, disease-
modifying anti-rheumatic drugs (DMARDs), biologics,
for at least 1 month before infection with COVID-
19;@Patients met the diagnostic criteria for COVID-19
infection, and it was the first infection; ®Aged =18 years
old; @The patient had clear consciousness and could
complete the questionnaire independently; ®Patients
agreed to participate in this study and signed
informed consent.

4. Exclusion criteria: Patients who met any of the following
criteria would not be allowed to participate in this study:
@Patients with other respiratory diseases that affected the
observation of the disease except for the COVID-19
infection; @Women who were pregnant, planning to
become pregnant or breastfeeding; ®@Patients with mental
disorders, severe cognitive dysfunction, language
impairment, and difficulty in obtaining accurate
disease data.

2.3 Exposure factors

The exposure factor in this study was whether the patient had
rheumatic disease. Based on whether the patient experienced
rheumatic disease, the patients were divided into two groups:
those with rheumatic disease who had been infected with the
COVID-19 and those without rheumatic disease who had been
infected with the COVID-19. In order to ensure the two groups of
patients have the same virus infection, and also to avoid the
influence of living environment and diet on the course of the
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COVID-19 infection, the general population in this study was
selected from the family members of patients with
rheumatic disease.

2.4 Outcome measures

2.4.1 Primary outcome measures

Complete recovery time from COVID-19: The time from the date
of diagnosis of the patient to the negative nucleic acid test (and
complete recovery of symptoms). In order to explore whether the
condition of rheumatic disease affected the complete recovery time
from COVID-19, we divided the patients with rheumatic disease into
two subgroups (classified according to the degree of rheumatic disease
activity): mild and severe. According to the recommendations of the
American College of Rheumatology or the European League of
Rheumatology, rheumatoid arthritis was graded according to
Disease Activity Score 28 (DAS28) (15), in which a DAS28 score <
2.6 was considered as clinical remission, and 2.6 < DAS28 score < 3.2
was considered as low disease activity. These two conditions were
called mild rheumatism in this study, otherwise it was severe
rheumatism. Systemic lupus erythematosus disease activity index
(SLEDAI) was used to grade systemic lupus erythematosus (16), in
which SLEDAI score < 4 was classified as basically inactive, and
SLEDAI score < 5 was classified as mildly active. These two conditions
were called mild rheumatism in this study, otherwise it was severe
rheumatism. Ankylosing Spondylitis was graded according to the Bath
Ankylosing Spondylitis Disease Activity Index (BASDAI) (17), in
which BASDAI < 4 indicated inactivity, and BASDAI > 4 indicated
disease activity. In this study, inactivity was referred to mild
rheumatism, while disease activity was referred to severe
rheumatism. According to EULAR Sjogren’s syndrome disease
activity index (ESSDAI), the activity level of Sjogren’s syndrome was
graded (18). In the ESSDAI score, each item was classified into:
inactive, mildly active, moderately active, and highly active. Among
them, inactivity and mild activity were referred to mild rheumatism,
while moderate activity and high activity were classified as
severe rheumatism.

The clinical type of COVID-19 infection was classified into two
outcomes: mild and moderate to severe.

2.4.2 Secondary outcome measures
Duration of symptoms: the time (days) from the onset of
symptoms to complete recovery of symptoms.

2.5 Sample size calculation
Multivariate regression model was used as the main analysis

method in this study. Referring to previous studies (19), the number
of included cases was at least 20-30 times that of the pre-selected
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factors. Since there were 55 pre-selected factors in this study, at least
1650 cases should be included in this study.

2.6 Research procedure

(1) Disease classification of patients infected with COVID-19:
all eligible and ineligible patients would be classified into different
severity levels by physicians before completing the questionnaire.
The specific clinical classification criteria were as follows (3):

a. Mild. Clinical manifestations: mainly upper respiratory
infection symptoms such as dry throat, sore throat,
cough, fever, etc.

Moderate. Persistent high fever > 3 days or (and) cough,
dyspnea, but respiratory rate (RR) < 30 times/min, SpO2 >
93% at rest with air breathing. Imaging showed the
characteristic manifestations of COVID-19 pneumonia.
Severe. Adults met any of the following criteria and could
not be explained by other causes other than COVID-19
infection: ® Dyspnea, RR > 30 times/min; @ SpO, < 93% at
rest with air breathing; ®The arterial partial pressure of
oxygen and (P,0,)/the fraction of inspired oxygen (FiO,) <
300mmHg (ImmHg=0.133kPa); @Clinical symptoms
progressively worse, and lung imaging showed a > 50%
increase in lesions within 24-48 hours.

Critical. One of the following conditions: @ Respiratory
failure, requiring mechanical ventilation; @ Shock; ®
Combined with other organ failure requiring ICU
monitoring and treatment.

In addition to the above four types, there was a special case that a
patient’s nucleic acid test was positive for the COVID-19, but the
patient had no clinical symptoms, which was called asymptomatic type.

(2) Questionnaire survey: All surveyors involved in the survey at
the center were clinical physicians specializing in rheumatic
diseases. The surveyors were trained by the chief physician and
qualified before conducting clinical surveys. The clinical physicians
first explained the clinical significance and survey content of the
questionnaire survey form to the patients, and then the surveyors
inquired about the basic information and disease status of the
patients and filled out the survey form honestly. The content of the
survey form included the basic information of the patients (such as
name, gender, age, height, weight, etc.), the basic situation of
patients with rheumatic disease (such as the name and course of
the disease, drug use before and after contracting COVID-19, etc.),
and the conditions related to COVID-19 (such as clinical
manifestations, symptom duration, drug use for treatment,
complete recovery time, and duration of each symptom, etc.).

(3) Questionnaire collection: The data collection for this study
would be conducted by trained surveyors at each center who had
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received standardized training. All data would be recorded into
Excel tables after being double-checked for accuracy.

2.7 Statistical analysis

SPSS 21.0 software and R 4.3.0 software were used for statistical
analysis. For quantitative data, the normal distribution was
expressed as the mean + standard deviation (Mean + SD) and the
skew distribution was expressed as M (P,s, P-s). Baseline data and
duration of individual symptoms of the two groups were compared.
If the measurement data were consistent with normal distribution
and homogeneity of variance, t test was used; if not, non-parametric
test was used. For counting data, the percentage was described, and
chi-square test was used for comparison between groups.

With the complete recovery time from COVID-19 as the
outcome, multiple linear regression was used to explore the effects
of related factors (whether suffering from rheumatism and
medication usage before infection, such as NSAIDs, DMARDs,
glucocorticoids, biologics, Chinese patent medicine, Chinese herbal
decoctions) on the complete recovery time from COVID-19.
Confounding variables (correction factors) selected in this study
included gender, age, BMI, diabetes mellitus, hypertension, heart
disease, hyperlipidemia, other underlying diseases, years of
rheumatism, clinical type of infection with COVID-19, and
whether antiviral drugs, antibiotics, expectorants, vitamins used
during infection. P < 0.05 was considered to be statistically significant.

With the clinical types of COVID-19 infection (asymptomatic,
mild, moderate to severe) as the outcome, multiple logistic
regression was used to explore the effects of related factors
(whether suffering from rheumatism and medication usage before
infection, such as NSAIDs, DMARD:s, glucocorticoids, biologics,
Chinese patent medicine, Chinese herbal decoctions) on clinical
symptoms. Confounding variables (correction factors) selected in
this study included: gender, age, BMI, diabetes mellitus,
hypertension, heart disease, hyperlipidemia, other underlying
diseases, and years of rheumatism. P < 0.05 was considered to be
statistically significant.

3 Results
3.1 Baseline information

A total of 2889 respondents were included in this study,
including 1530 patients with rheumatic diseases and 1359 family
members. Among these patients with rheumatic diseases, there
were 718 cases of those solely diagnosed with rheumatoid arthritis,
385 cases of those solely diagnosed with systemic lupus
erythematosus, 185 cases of those solely diagnosed with
ankylosing spondylitis, 104 cases of those solely diagnosed with
Sjogren's syndrome, 13 cases of other rheumatic diseases, and 125
cases of patients with multiple rheumatic diseases. Table 1 describes
the baseline characteristics of patients with rheumatic diseases and
their families. Among 1530 patients with rheumatic diseases, 1256
were women and 274 were men, with a median age of 46 years.
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Among the 1359 family members, 671 were female and 688 were
male, with a median age of 44 years. Among 1530 patients with
rheumatic diseases infected with COVID-19, 202 were
asymptomatic, 1233 were mild, and 95 were moderate to severe.
Among 1,359 family members, 215 were asymptomatic, 972 were
mild and 172 were moderate to severe. There were statistical
differences between the two groups in gender, age, height, weight,
BMI, whether they had diabetes, hyperlipidemia, and other
underlying diseases (P < 0.05).

3.2 Clinical symptoms

Table 2 describes the clinical symptoms and characteristics of
patients with rheumatic diseases and their family members after
infection with COVID-19. There were 958 cases of fever in
rheumatism group, 962 cases in family members group, and the
difference between the two groups was statistically significant (P <
0.05). The number of patients with moderate or high-grade fever in
rheumatism group was lower than that in family members group (P
< 0.05). The duration of symptoms of cough, phlegm, dry throat,
hypogeusia, hyposmia and shortness of breath in the rheumatism
group was less than that in the family members group, and the
difference between the two groups was statistically significant (P <
0.05). In addition, the complete recovery time from COVID-19 of
patients with rheumatic diseases was 13 days (8.00, 18.00), which
was lower than that of family members (16 days) (11.00, 20.00),
with statistical difference (P<0.001). We mapped indicators of
the difference in symptom duration between the two groups
(Figures 1, 2).

3.3 Factors affecting the complete
recovery time from COVID-19

With the complete recovery time from COVID-19 as the
outcome, multiple linear regression was used to investigate the
effects of related factors (whether suffering from rheumatic diseases,
and medication usage during infection, such as NSAIDs, DMARDs,
glucocorticoids, biologics, Chinese patent medicine, Chinese herbal
decoctions) on the complete recovery time from COVID-19. After
controlling for all other variables, suffering from rheumatism and
mild rheumatism had a significant negative correlation with the
complete recovery time from COVID-19. Compared to those
without rheumatic diseases, patients with rheumatic diseases had
an average of 2.241 fewer days of the complete recovery time from
COVID-19 (P < 0.001), among which the complete recovery time
from COVID-19 of patients with mild rheumatism was reduced by
4.178 days on average (P < 0.001), and the complete recovery time
from COVID-19 of patients with severe rheumatism was not
significantly different from that of their family members
(P=0.1672). The use of NSAIDS, glucocorticoids, DMARDs,
biologics, Chinese patent medicine, Chinese herbal decoctions
during the infection period had a significant negative correlation
with the complete recovery time from COVID-19 symptoms, and
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TABLE 1 Baseline characteristics of 2889 patients infected with

TABLE 1 Continued

10.3389/fimmu.2024.1439242

COVID-19.
Rheumatism FELy
. Family Variables members
. Rheumatism group
Variables members group
group group
Use medication during infection (Yes), n(%)
Cases (n) 1530 1359 /
DMARDs 85(5.6) 2(0.1) <0.001
Duration of rheumatism | 7.0(3.0, 13.0) / /
Biologics 67(4.4) 0(0.0) <0.001
Gender (n,%)
Chinese
. 523(34.2) 357(26.3) <0.001
Female 1256(82.1) 671(49.4) patent medicine
<0.001
: 69 hi
Male 274(17.1) 688(50.6%) Chinese . 30(2.0) 54(4.0) <0.001
herbal decoctions
Age 46.0(36.0,57.0) 44.0(30.0,56.0) <0.001
. TABLE 2 Characteristics of Clinical Symptoms of 2,889
Height (cm) 161.0(158.0,166.0) = 168.0(160.0,173.0) <0.001 Investigated Subjects.
Weight (kg) 59.0(53.0, 65.00) 65.0(55.0, 74.0) <0.001
Rh ti Family
BMI 22.3(20.4, 24.7) 23.1(20.8, 25.4) <0.001 Variables eumatism - mbers
group
B rou
Comorbidities (Yes), n(%) 9 P
Fever, n(% 958(62.6 962(70.9 <0.001
Underlying diseases | 434(28.4) 351(25.8) 0132 ever, n(%) (626) (709)
X Low-grade fever 411(26.9) 293(21.6) 0.001
Hypertension 244(15.9) 217(16.0) 1
Moderate-grade f 510(33.3 559(41.1 <0.001
Diabetes 68(4.4) 85(6.3) 0.031 ocerate-grade fever (333) (41.1)
High-grade f 124(8.1 182(13.4 0.001
Heart diseases 61(4.0) 55(4.0) 1 ‘gh-grade fever @1 (134) <
Durati f high-grads
Hyperlipidemia 87(5.7) 50(3.7) 0.014 uration of hugh-grade 1.50(1.00, 2.38) 2.00(1.00, 2.13) 0.062
fever (days)
Other
. X X Durati f -
underlying disease 1470.6) 88(6.5) 0002 uration of moderate 2.00(1.00, 3.00) 2.00(1.00, 3.00) 0.259
grade fever (days)
Clinical classification of rheumatism (n) .
Duration of low-grade
2.00(1.00, 3.00) 2.00(1.00, 2.00) 0.146
Mild 713 / / fever (days)
Severe 817 , / Cough, n(%) 928(60.7) 775(57.0) 0.111
‘ Clinical types of COVID-19 infection (n) Duration of cough (days) 10.00(5.00, 16.00) 14.00(7.00, 18.00) <0.001
Asymptomatic 202 215 Phlegm, n(%) 644(42.1) 459(33.8) <0.001
Mild 1233 972 <0.001 Duration of 7.00(5.00, 14.00) 10.00(7.00, 17.00) | <0.001
phlegm (days)
Moderate to severe 95 172
Sore throat, n(%) 519(33.9) 486(35.8) 0.309
Complete recovery time |, ¢ o 150 16.0(11.0, 20.0) <0.001 Duration of
from COVID-19 SO SR ’ uration of sore 4.00(3.00, 7.00) 4.00(3.00, 7.00) 0399
throat (days)
Use medication before infection (Yes), n(%)
Dry throat, n(%) 382(25.0) 300(22.1) 0.072
NSAIDs 401(26.2) 29(2.1) <0.001 Duration of d
uration of dry 5.00(3.00, 10.00) 7.00(4.00, 15.00) <0.001
Glucocorticoids 475((31.0) 28(2.1) <0.001 throat (days)
DMARDs 878(57.4) 0(0.0) <0.001 Itchy throat, n(%) 269(17.6) 195(14.3) 0.020
Biologics 428(30.0) 0(0.0) <0.001 Duration of itchy 700(3.00,1500) | 6.00(3.00,10.00) | 0.079
throat (days) T T :
Chinese 206(13.5) 12(0.9) <0.001
patent medicine ' ’ ) Stuffy and runny noses, o005 5 332(24.4) <0.001
n(%) : : ‘
Chinese 388(25.4) 20(1.5) <0.001
herbal decoctions ' ' ) Duration of stuffy and 7.00(3.00,10.00)  5.00(3.00, 7.00) <0.001
runny noses (days) D R ’
Use medication during infection (Yes), n(%)
Hypogeusia, n(%) 179(11.7) 195(14.3) 0.034
NSAIDs 723(47.3) 739(54.4) <0.001
Duration of 10.00(5.00, 14.00) | 9.00(5.00, 15.00)  0.288
Glucocorticoids 203(13.3) 46(3.4) <0.001 hypogeusia (days) e s :
(Continued) (Continued)
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TABLE 2 Continued

Variables

Rheumatism
group

Family
members
group

10.3389/fimmu.2024.1439242

TABLE 2 Continued

Family
members
group

Rheumatism
group

Variables

Hyposmia, n(%) 130(8.5) 143(10.5) 0.063
Duration of
) 10.00(5.00, 14.00)  14.00(7.00, 18.00)  0.002
hyposmia (days)
Joint pain, n(%) 352(23.0) 244(18.0) 0.001
Duration of joint
. 5.00(3.00, 10.75) 3.00(2.00, 6.75) <0.001
pain (days)
Muscular pain, n(%) 393(25.7) 366(26.9) 0.472
Duration of muscular
K 3.00(2.00, 7.00) 3.00(2.00, 5.00) 0.003
pain (days)
Chest stuffiness, n(%) 241(15.8) 143(10.5) <0.001
Duration of chest
7.00(3.00, 10.00) 7.00(3.00, 12.00) 0.637
stuffiness (days)
Shortness of breath, n(%) 242(15.8) 153(11.3) <0.001
Duration of shortness of
9.00(5.00, 16.00) 12.00(7.00, 20.00) <0.001
breath (days)
Breathing difficulties,
84(5.5) 81(6.0) 0.630
n(%)
Duration of breathing
7.00(3.00, 10.00 5.00(3.00, 8.00 0.070
difficulties (days) ( ) ( )
Headache, n(%) 439(26.7) 305(22.4) <0.001
Duration of
3.00(2.00, 5.00 3.00(2.00, 5.00 0.716
headache (days) ( ) ( )
Dizzy, n(%) 266(17.4) 180(13.2) 0.002
Duration of dizzy (days) 4.00(2.00, 10.00) 3.00(2.00, 7.00) 0.032
Fatigue, n(%) 572(37.4) 432(31.8) 0.002
Duration of fatigue (days) = 10.00(7.00, 18.00) 9.00(5.00, 15.00) <0.001
Stomachache, n(%) 49(3.2) 28(2.1) 0.064
Duration of
3.00(2.00, 8.50) 3.00(2.00, 5.75) 0.801
stomachache (days)
Diarrhea, n(%) 169(11.0) 75(5.5) <0.001
Duration of
. 3.00(1.75, 5.00) 2.00(2.00, 3.00) 0.226
diarrhea (days)
Nausea, n(%) 158(10.3) 86(6.3) <0.001
Duration of nausea (days) | 4.00(2.00, 7.00) 3.00(2.00, 7.00) 0.532
Emesis, n(%) 111(7.3) 56(4.1) <0.001
Duration of emesis (days) | 2.00(1.00, 3.00) 2.00(1.00, 3.00) 0.745
Palpitation, n(%) 121(7.9) 74(5.4) 0.09
Durati f
uration 7.00(3.00,15.00) | 7.00(3.00, 15.00) | 0.543
palpitation (days)
Insomnia, n(%) 247(16.1) 113(8.3) <0.001
Durati f
ouration © 10.00(5.00,20.00) = 7.00(4.00, 1500)  0.058
insomnia (days)
(Continued)
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Inattention phenomenon,

97(6.3) 76(5.6) 0.432
n(%)
Duration of inattention

10.00(5.00, 20.00) 10.00(5.00, 20.00) 0.704
phenomenon (days)
Decreased execution 80(5.2) 78(5.7) 0.567
ability, n(%) ’ ’ :
Duration of d d

uration of decrease 10.00(7.00, 18.50) | 10.00(5.00, 20.00)  0.936

execution ability (days)
Complete recovery time 15 104 00 18.00)  16.00(11.00, 2000) | <0.001
from COVID-19 ’ U ’ e ’

the average reduction was 1.196 days, 1.669 days, 3.817 days, 2.755
days, 0.677 days and 3.228 days, respectively (P < 0.05) (Table 3).

3.4 Factors influencing the clinical types of
COVID-19 infection

With the clinical types of COVID-19 infection (asymptomatic,
mild, moderate to severe) as the outcome, multiple logistic
regression was used to investigate the effects of related factors
(whether suffering from rheumatic diseases, and medication usage
during infection, such as NSAIDs, DMARD:s, glucocorticoids,
biologics, Chinese patent medicine, Chinese herbal decoctions) on
the clinical types of COVID-19. Taking asymptomatic type as the
reference group, the probability of mild type in patients with
rheumatic diseases was 1.278 times that of their family members
when other variables were controlled. There might be a positive
correlation between the occurrence of mild type and suffering from
rheumatism, but there was no statistical difference (P=0.0882). The
risk of developing moderate to severe type in patients with
rheumatic diseases was 0.511 times that of the normal population,
which is significantly lower than the risk of moderate to severe type
in family members (P=0.0026). Compared to those who did not use
the corresponding medication, patients who used NSAIDs before
infection had a 0.595 times risk of developing mild infections
(P = 0.0003), and the probability of developing mild infections
increased in patients who used glucocorticoids and Chinese herbal
decoctions before infection (OR=1.537, 1.773, P < 0.05). The
probability of developing moderate to severe infections in patients
who received DMARDs before infection was 0.350 times that of
patients who did not receive the drugs, indicating a significant
reduction in the risk of developing moderate to severe infections
(P<0.001) (Table 4).

4 Discussion

Rheumatism is an autoimmune disease. Respiratory viruses
might increase the incidence of rheumatic diseases represented by
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Differences in respiratory symptoms between the two groups. **: P<0.01;***: P<0.001.
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Differences in duration of symptoms between the two groups. *: P<0.05;**: P<0.01;***: P<0.001.

rheumatoid arthritis (RA), and they are risk factors for RA (20).
Patients with rheumatic diseases often receive long-term treatment
with steroids, immunosuppressants or biologics, and are
immunosuppressed. Compared with the general population,
patients with rheumatic diseases have an increased risk of
infection with COVID-19 (10, 11). Infection with COVID-19 may
increase disease activity in patients with rheumatoid arthritis,
making their symptoms last longer than those without

Shortness of breath

Dizzy Fatigue  Complete recovery time

rheumatism (21). However, in the clinical treatment of COVID-
19, some drugs used in the treatment of rheumatism (including
NSAIDs, glucocorticoids, DMARDs and biologics, etc.) are also
used in the treatment of COVID-19 (21). Are respiratory symptoms
worse in patients with rheumatic diseases infected with COVID-19?
Could commonly used drugs (including NSAIDs, glucocorticoids,
DMARD:s and biologics) in patients with rheumatic diseases affect
the prognosis of COVID-19? Those are controversial.

TABLE 3 Multtiple linear regression analysis affecting the complete recovery time from COVID-19.

Estimated value

Variables o 95%Cl
(coefficient)

Suffering from rheumatism -2.241 0.2463 -9.0977 < 0.001 (-2.724, -1.758)
Suffering from mild rheumatism -4.178 0.3014 -13.8635 < 0.001 (-4.769, -3.587)
Suffering from severe rheumatism -0.430 0.3115 -1.3818 0.1672 (-1.041, 0.180)
Use of NSAIDs during infection -1.196 0.2091 -5.7193 < 0.001 (-1.606, -0.786)
Use of glucocorticoids during infection -1.669 0.3446 -4.8430 < 0.001 (-2.344, -0.993)
Use of DMARDs during infection -3.817 0.5676 -6.7245 < 0.001 (-4.93, -2.704)
Use of biologics during infection -2.755 0.6288 -4.3808 < 0.001 (-3.987,-1.522)
Use of Chinese patent medicine

Lo . -0.677 0.2121 -3.1928 0.0014 (-1.093, -0.261)
during infection
Use of Chinese herbal decoctions

L . -3.228 0.5533 -5.8345 < 0.001 (-4.313, -2.143)
during infection
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TABLE 4 Multiple logistic regression analysis affecting clinical types of COVID-19 infection.

Clinical Types of

COVID-19 Variables

95%Cl

Suftering from rheumatism 1.278 0.0882 (0.964, 1.693)
Use of NSAIDs before infection 0.595 0.0003 (0.449, 0.789)
Use of glucocorticoids before infection 1.537 0.0090 (1.113, 2.121)
Mild Use of DMARDs before infection 1.137 0.3311 (0.878, 1.472)
Use of biologics before infection 1.351 0.0762 (0.969, 1.883)
Use of Chinese patent medicine before infection 1.453 0.1081 (0.921, 2.293)
Use of Chinese herbal decoctions before infection 1.773 0.0018 (1.237, 2.54)
Suftering from rheumatism 0.511 0.0026 (0.330, 0.791)
Use of NSAIDs before infection 0.735 0.1687 (0.474, 1.14)
Use of glucocorticoids before infection 0.709 0.2041 (0.417, 1.206)
Moderate to severe Use of DMARD:s before infection 0.350 <0.001 (0.222, 0.550)
Use of biologics before infection 0.707 0.2226 (0.405, 1.234)
Use of Chinese patent medicine before infection 0.957 0.9030 (0.468, 1.955)
Use of Chinese herbal decoctions before infection 1.185 0.5317 (0.696, 2.016)

This study conducted a retrospective investigative analysis of
the clinical manifestations of COVID-19 infection among patients
with rheumatic diseases and their family members. The study found
that most patients and their families had fever, cough, phlegm and
other symptoms. However, the duration of cough, phlegm, dry
throat, hyposmia and shortness of breath in patients with rheumatic
disease was shorter than that of the family members group.
Furthermore, the complete recovery time of patients with
rheumatic disease from COVID-19 was significantly shorter than
that of the family members group. Previous studies have also shown
that the symptoms of patients with rheumatic diseases infected with
the COVID-19 are similar to those of the general population, with
cough and fever as the main common symptoms (22). The results of
this study showed that most patients with rheumatic diseases
infected with COVID-19 have mild symptoms, with fever
predominantly being low-grade or moderate. The clinical
symptoms of patients with rheumatic disease after infection with
COVID-19 were relatively milder, which might be related to the use
of glucocorticoids, Chinese herbal decoctions, and other drugs
before infection. At the same time, the use of DMARDs before
infection was associated with a lower probability of developing
severe cases in COVID-19 patients. However, patients who used
NSAIDs before infection had a lower risk of developing mild
COVID-19. Previous studies have also indicated that long-term
use of NSAIDs by patients with rheumatic diseases may cover up
fever and other symptoms (5), which could delay the treatment of
COVID-19 and make the condition worse. A randomized
controlled trial has shown that early inhalation of budesonide in
patients with COVID-19 may reduce hospitalization or death rates
in patients with reduced recovery time (23). Another randomized
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controlled trial found that COVID-19 patients who received
treatment with Tixagevimab and Cilgavimab early in their
infection had lower rates of severe case and mortality than those
in the placebo group (24). However, the use of biologics before
COVID-19 infection in patients in this study did not lead to a
higher rate of mild COVID-19. Also, patients who used biologics
after infection had a shorter recovery time.

This study found that the complete recovery time from COVID-
19 was shorter in patients with rheumatic diseases than in their family
members, mainly in patients with mild rheumatism, while not in
patients with severe rheumatism. Therefore, it is known that actively
taking drugs to treat rheumatism on time and controlling the
rheumatism can help the recovery of the COVID-19. This study
found that the use of NSAIDs, glucocorticoids, DMARDs, biologics,
Chinese patent medicine, and Chinese herbal decoctions during
infection significantly shortened the complete recovery time from
COVID-19. Patients using DMARDs, Chinese herbal decoctions and
biologics had shorter complete recovery time from COVID-19, with a
reduction of 3.817, 3.228, and 2.755 days, respectively, which might
be related to the fact that these drugs could improve the condition of
COVID-19 in addition to treating rheumatism. Braun-Moscovici
et al. found that the immune-modulating effects of anti-rheumatic
drugs made them capable of preventing or treating viral infections in
patients with rheumatic diseases when infected with COVID-19 (25).
During the outbreak of COVID-19, some DMARDs were
recommended for the treatment of COVID-19, and the results of a
small randomized controlled trial showed that the level of C-reactive
protein (CRP) in 5 COVID-19 patients was significantly lower after
receiving treatment with leflunomide, and inflammation was
controlled, thus preliminarily confirming the efficacy of

frontiersin.org


https://doi.org/10.3389/fimmu.2024.1439242
https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org

Fan et al.

leflunomide in treating COVID-19 (26). Methotrexate, a
representative drug for RA, can effectively resist the cytokine storm
of COVID-19 (27). Biologics used for RA treatment have also been
applied to the treatment of COVID-19, such as tocilizumab, which
has shown good therapeutic effects in COVID-19 patients (28).
Traditional Chinese medicine has played an important role in the
prevention and treatment of COVID-19 (29, 30). Diagnosis and
Treatment of COVID-19 (10th edition) published by the National
Health Commission of the People’s Republic of China (3) also
recommends a variety of Chinese medicines for the treatment of
COVID-19, such as Lianhua Qingwen capsules, which can inhibit
SARS-CoV-2 replication and inhibit the production of pro-
inflammatory cytokines at the mRNA level (31). The results of an
international multi-center RCT conducted in 2019 also showed that
Lianhua Qingwen capsules can accelerate symptom resolution and
promote recovery of mild to moderate COVID-19 patients (32). A
meta-analysis showed that compared with the use of modern
medicine alone, the combination of Lianhua Qingwen capsule and
modern medicine in COVID-19 patients could better improve
clinical symptoms such as cough, fatigue, chest tightness, shortness
of breath, and shorten the duration of fever (33). A randomized
controlled trial showed that compared with the conventional
treatment alone, the 29 COVID-19 patients who received Xuebijing
injection treatment in addition to the conventional treatment had
shorter duration of fever, cough, chest tightness and shortness of
breath and a better clinical outcome (34). Some of the ingredients in
TCM used to treat rheumatoid arthritis also overlap with those in
drugs for treating COVID-19. For example, Wangbi granule is a
representative TCM for treating rheumatoid arthritis (35). It can
improve symptoms and synovitis associated with rheumatism, as well
as reduce levels of serum inflammatory cytokines/chemokines (36),
and Fangfeng (Saposhnikovia divaricate), Duhuo(Heracleum
hemsleyanum) and Guizhi(Ramulus Cinnamomi) have anti-
inflammatory and antiviral effects, and are recommended for use in
the treatment of COVID-19 (37-39) according to Diagnosis and
Treatment of COVID-19 (10th edition) published by the National
Health Commission of the People’s Republic of China (3).

There are also some limitations in this study. The COVID-19
infected patients in this survey were mainly patients in the
rheumatology and immunology outpatient department or inpatient
department and their families, which will undoubtedly make it
difficult for patients who cannot see a doctor to participate in this
study. Since critical cases of COVID-19 are generally hospitalized in
ICU, it is difficult to collect data on this type of patients, which may
cause bias in the study results. Secondly, this study only included
patients with COVID-19 in China, which may result in racial bias.
Finally, due to the multiple drugs taken by patients (including
NSAIDs, glucocorticoids, DMARDs, biologics, Chinese patent
medicine, and Chinese herbal decoctions), each type includes a
variety of drugs, it is impossible to further analyze the effects of
specific drugs on clinical symptoms and prognosis of patients. As
many patients were not able to accurately tell the specific names of
the biologics used, this study was unable to analyze which specific
biologics would affect the outcomes of COVID-19 infection.
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5 Conclusion

This study found that patients with rheumatic diseases had a
higher incidence of mild cases with COVID-19 and a significantly
lower risk of developing moderate to severe cases compared to their
family members, which was related to the use of glucocorticoids,
DMARDs and Chinese herbal decoctions before COVID-19
infection. In addition, patients with mild rheumatism have a
shorter time to complete recovery after infection with COVID-19,
which is associated with the use of NSAIDs, glucocorticoids,
DMARDs, biologics, Chinese patent medicine, and Chinese
herbal decoctions during the infection period.

Data availability statement

The original contributions presented in the study are included
in the article/supplementary material. Further inquiries can be
directed to the corresponding authors.

Ethics statement

The studies involving humans were approved by the Ethics
Committee of First Teaching Hospital of Tianjin University of
Traditional Chinese Medicine. The studies were conducted in
accordance with the local legislation and institutional
requirements. The participants provided their written informed
consent to participate in this study. The manuscript presents
research on animals that do not require ethical approval for
their study.

Author contributions

YF: Writing - original draft. YW: Writing - original draft. JD:
Data curation, Writing - review & editing. RW: Data curation,
Writing - review & editing. JBL: Data curation, Writing - review &
editing. CX: Data curation, Writing - review & editing. QL: Data
curation, Writing — review & editing. MZ: Data curation, Writing -
review & editing. YiL: Data curation, Writing — review & editing.
DZ: Data curation, Writing - review & editing. BW: Data curation,
Writing - review & editing. SL: Data curation, Writing — review &
editing. ZZ: Data curation, Writing - review & editing. XL: Data
curation, Writing - review & editing. YW: Data curation, Writing -
review & editing. YaL: Data curation, Writing — review & editing.
XN: Data curation, Writing - review & editing. ZL: Data curation,
Writing - review & editing. SY: Data curation, Writing — review &
editing. EC: Data curation, Writing - review & editing. GZ: Data
curation, Writing — review & editing. YZ: Data curation, Writing -
review & editing. JL: Data curation, Writing - review & editing.
YQL: Data curation, Writing - review & editing. DH: Data curation,
Writing - review & editing. WL: Funding acquisition, Writing -
review & editing.

frontiersin.org


https://doi.org/10.3389/fimmu.2024.1439242
https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org

Fan et al.

Funding

The author(s) declare financial support was received for the
research, authorship, and/or publication of this article. The study
was supported by the clinical cooperation project of integrated
Chinese and Western medicine for major difficult diseases, research
on TCM syndrome regularity of rheumatism (RA, SS, Gout) and
expert consensus development project, research on the diagnosis
and treatment scheme of integrated Chinese and Western medicine
for major and difficult diseases (N0.2023382), National Natural
Science Foundation of China (No. 82074377 and No. 82305202),
the Qihuang Project under the Traditional Chinese Medicine
Inheritance and Innovation “Hundred Million” Talent Program
(Chinese Medicine People’s Education Letter (2018) No. 12) - Liu
Wei Qihuang Studio Construction Project, Inheritance studio
project of national famous old Chinese medicine experts
(N0.975022), and National Administration of Traditional Chinese
Medicine Science and Technology Project: Special Plan for
Interpreting Traditional Chinese Medicine Fundamentals
(No.GZY-KJS-2024-05).

References

1. Bhagat S, Yadav N, Shah J, Dave H, Swaraj S, Tripathi S, et al. Novel corona virus
(COVID-19) pandemic: current status and possible strategies for detection and
treatment of the disease. Expert Rev anti-infective Ther. (2022) 20:1275-98.
doi: 10.1080/14787210.2021.1835469

2. Geng MJ, Ren X, Yu JX, Jiang RM, Li ZJ, Feng ZJ, et al. Clinical characteristics of
coronavirus disease 2019 cases in different age groups. Dis Surveillance. (2021) 36:573-
80. doi: 10.3784/jbjc.202101220035

3. General Office of National Health Commission of the People's Republic of China
and General Comprehensive Affairs Department of National Administration of
Traditional Chinese Medicine of the People's Republic of China. Diagnosis and
treatment protocol for novel coronavirus infection (Trial version 10). China Med.
(2023) 18:161-66. doi: 10.3760/j.issn.1673-4777.2023.02.001

4. LiTZB,Luo Z, Lai Y, Huang S, Zhou Y, Li Y, et al. Structural characterization of a
neutralizing nanobody with broad activity against SARS-coV-2 variants. Front
Microbiol. (2022) 6:1-13. doi: 10.3389/fmicb.2022.875840

5. Mohapatra RK, Kandi V, Sarangi AK, Verma S, Tuli HS, Chakraborty S, et al. The
recently emerged BA.4 and BA.5 lineages of Omicron and their global health concerns
amid the ongoing wave of COVID-19 pandemic - Correspondence. Int ] Surg (London
England). (2022) 103:106698. doi: 10.1016/}.ijsu.2022.106698

6. Shrestha LB, Foster C, Rawlinson W, Tedla N, Bull RA. Evolution of the SARS-
CoV-2 omicron variants BA.1 to BA.5: Implications for immune escape and
transmission. Rev Med Virol. (2022) 32:€2381. doi: 10.1002/rmv.2381

7. Gilyazova I TY, Karunas A, Kazantseva A, Sufianov A, Mashkin A, Korytina G,
et al. COVID-19: Mechanisms, risk factors, genetics, non-coding RNAs and neurologic
impairments. Noncoding RNA Res. (2023) 8:240-54. doi: 10.1016/j.ncrna.2023.02.007

8. Hu FH, Jia YJ, Zhao DY, Fu XL, Zhang WQ, Tang W, et al. Clinical outcomes of
the severe acute respiratory syndrome coronavirus 2 Omicron and Delta variant:
systematic review and meta-analysis of 33 studies covering 6 037 144 coronavirus
disease 2019-positive patients. Clin Microbiol infection: Off Publ Eur Soc Clin Microbiol
Infect Dis. (2023) 29:835-44. doi: 10.1016/j.cmi.2023.03.017

9. Tian D, Sun Y, Zhou J, Ye Q. The global epidemic of SARS-CoV-2 variants and
their mutational immune escape. ] Med Virol. (2022) 94:847-57. doi: 10.1002/
imv.27376

10. Zhong J, Shen G, Yang H, Huang A, Chen X, Dong L, et al. COVID-19 in
patients with rheumatic disease in Hubei province, China: a multicentre retrospective
observational study. Lancet Rheumatol. (2020) 2:e557-e64. doi: 10.1016/S2665-9913
(20)30227-7

11. Chen M, Wei Y, Zhang Q, Wan Q, Chen X. Epidemiology and clinical characteristics
of COVID-19 in rheumatic diseases at a tertiary care hospital in Wuhan, China. Clin Exp
Rheumatol. (2021) 39:442-43. doi: 10.55563/clinexprheumatol/13xbku

12. Shin YH, Shin JI, Moon SY, Jin HY, Kim SY, Yang JM, et al. Autoimmune
inflammatory rheumatic diseases and COVID-19 outcomes in South Korea: a

Frontiers in Immunology

11

10.3389/fimmu.2024.1439242

Acknowledgments

YF and YW equally contribute to this work and are co-first
authors. The authors thank Ping Xin (Tianjin University of
Traditional Chinese Medicine) for her help with the English language.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

nationwide cohort study. Lancet Rheumatol. (2021) 3:¢698-706. doi: 10.1016/S2665-
9913(21)00151-X

13. Ye C. Expert Recommendations on Follow-up and Infection Prevention of
Patients with Rheumatological diseases in Hubei Province during the 2019 Novel
Coronavirus Pneumonia Epidemic (Trial Version 1). J Crit Care Intern Med. (2020)
26:93-6.

14. Gao LX, Ma LY, Peng CX, Guo HF. Major advances in clinical research of
rheumatic diseases of 2018. Clin Focus. (2019) 34:23-32. doi: 10.3969/j.issn.1004-
583X.2019.01.004

15. Gao P, Wang Y, Luo JF, Ren Y, Hu M, Tang SW, et al. Technical guidance for
statistical analysis to assess therapeutic outcomes using real-world data. Chin J
Evidence-Based Med. (2019) 19:787-93. doi: 10.7507/1672-2531.201904179

16. Fanouriakis A, Kostopoulou M, Alunno A, Aringer M, Bajema I, Boletis JN, et al.
2019 update of the EULAR recommendations for the management of systemic lupus
erythematosus. Ann Rheum Dis. (2019) 78:736-45. doi: 10.1136/annrheumdis-2019-
215089

17. Garrett S, Jenkinson T, Kennedy LG, Whitelock H, Gaisford P, Calin A. A new
approach to defining disease status in ankylosing spondylitis: the Bath Ankylosing
Spondylitis Disease Activity Index. ] Rheumatol. (1994) 21:2286-91.

18. Seror R, Ravaud P, Bowman SJ, Baron G, Tzioufas A, Theander E, et al. EULAR
Sjogren's Task Force. EULAR Sjogren's syndrome disease activity index: development
of a consensus systemic disease activity index for primary Sjogren's syndrome. Ann
Rheum Dis. (2010) 69:1103-9. doi: 10.1136/ard.2009.110619

19. Singh JA, Saag KG, Bridges SL Jr, Akl EA, Bannuru RR, Sullivan MC, et al.
American college of rheumatology. 2015 american college of rheumatology guideline
for the treatment of rheumatoid arthritis. Arthritis Care Res (Hoboken). (2016) 68:1-25.
doi: 10.1002/acr.22783

20. Joo YB, Lim Y-H, Kim K-J, Park K-S, Park Y-J. Respiratory viral infections and
the risk of rheumatoid arthritis. Arthritis Res Ther. (2019) 21:199. doi: 10.1186/s13075-
019-1977-9

21. Yang YK, Qian J. Progress in COVID-19 and rheumatoid arthritis. Research
advances in CoronavirusDisease 2019 and rheumatoid arthritis. J Clin Med Pract.
(2021) 25:115-19+23. doi: 10.7619/jcmp.20214086

22. D'Silva KM, Serling-Boyd N, Wallwork R, Hsu T, Fu X, Gravallese EM, et al.
Clinical characteristics and outcomes of patients with coronavirus disease 2019
(COVID-19) and rheumatic disease: a comparative cohort study from a US 'hot
spot'. Ann rheumatic Dis. (2020) 79:1156-62. doi: 10.1136/annrheumdis-2020-217888

23. Yu LM BM, Dorward J, Hayward G, Saville BR, Gbinigie O, Van Hecke O, et al.
Inhaled budesonide for COVID-19 in people at high risk of complications in the
community in the UK (PRINCIPLE): a randomised, controlled, open-label, adaptive
platform trial. Lancet. (2021) 398:843-55. doi: 10.1016/S0140-6736(21)01744-X

frontiersin.org


https://doi.org/10.1080/14787210.2021.1835469
https://doi.org/10.3784/jbjc.202101220035
https://doi.org/10.3760/j.issn.1673-4777.2023.02.001
https://doi.org/10.3389/fmicb.2022.875840
https://doi.org/10.1016/j.ijsu.2022.106698
https://doi.org/10.1002/rmv.2381
https://doi.org/10.1016/j.ncrna.2023.02.007
https://doi.org/10.1016/j.cmi.2023.03.017
https://doi.org/10.1002/jmv.27376
https://doi.org/10.1002/jmv.27376
https://doi.org/10.1016/S2665-9913(20)30227-7
https://doi.org/10.1016/S2665-9913(20)30227-7
https://doi.org/10.55563/clinexprheumatol/13xbku
https://doi.org/10.1016/S2665-9913(21)00151-X
https://doi.org/10.1016/S2665-9913(21)00151-X
https://doi.org/10.3969/j.issn.1004-583X.2019.01.004
https://doi.org/10.3969/j.issn.1004-583X.2019.01.004
https://doi.org/10.7507/1672-2531.201904179
https://doi.org/10.1136/annrheumdis-2019-215089
https://doi.org/10.1136/annrheumdis-2019-215089
https://doi.org/10.1136/ard.2009.110619
https://doi.org/10.1002/acr.22783
https://doi.org/10.1186/s13075-019-1977-9
https://doi.org/10.1186/s13075-019-1977-9
https://doi.org/10.7619/jcmp.20214086
https://doi.org/10.1136/annrheumdis-2020-217888
https://doi.org/10.1016/S0140-6736(21)01744-X
https://doi.org/10.3389/fimmu.2024.1439242
https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org

Fan et al.

24. Montgomery H HF, Padilla F, Arbetter D, Templeton A, Seegobin S, Kim K,
et al. Efficacy and safety of intramuscular administration of tixagevimab-cilgavimab for
early outpatient treatment of COVID-19 (TACKLE): a phase 3, randomised, double-
blind, placebo-controlled trial. Lancet Respir Med. (2022) 10:985-96. doi: 10.1016/
$2213-2600(22)00180-1

25. Braun-Moscovici Y, Kaplan M, Braun M, Markovits D, Giryes S, Toledano K,
et al. Disease activity and humoral response in patients with inflammatory rheumatic
diseases after two doses of the Pfizer mRNA vaccine against SARS-CoV-2. Ann Rheum
Dis. (2021) 80:1317-21. doi: 10.1136/annrheumdis-2021-220503

26. Hu K, Wang M, Zhao Y, Zhang Y, Wang T, Zheng Z, et al. A small-scale
medication of leflunomide as a treatment of COVID-19 in an open-label blank-controlled
clinical trial. Virologica Sin. (2020) 35:725-33. doi: 10.1007/s12250-020-00258-7

27. Frohman EM, Villemarette-Pittman NR, Cruz RA, Longmuir R, Rowe V, Rowe
ES, et al. Part II. high-dose methotrexate with leucovorin rescue for severe COVID-19:
An immune stabilization strategy for SARS-CoV-2 induced PANIC' attack. ]
Neurological Sci. (2020) 415:116935. doi: 10.1016/j.jns.2020.116935

28. Fredi M, Cavazzana I, Moschetti L, Andreoli L, Franceschini F. COVID-19 in
patients with rheumatic diseases in northern Italy: a single-centre observational and
case-control study. Lancet Rheumatol. (2020) 2:e549-e56. doi: 10.1016/S2665-9913(20)
30169-7

29. Lyu M, Xiao GX, Wang SM, Wang RJ, Tan L, Ma SB, et al. Three medicines and
three formulas” in COVID-19: From bench to bedside. Acupuncture Herbal Med.
(2023) 3:309-22. doi: 10.1360/TB-2022-0375

30. Wang FC, Han P, Li H, Ye HY, Zhou PX, Tian W, et al. Advantages and
prospects of traditional Chinese medicine in treating COVID-19. Tradit Med Res.
(2023) 8:22. doi: 10.53388/TMR20220809001

31. Runfeng L, Yunlong H, Jicheng H, Weiqi P, Qinhai M, Yongxia S, et al
Lianhuaqingwen exerts anti-viral and anti-inflammatory activity against novel
coronavirus (SARS-CoV-2). Pharmacol Res. (2020) 156:104761. doi: 10.1016/
j.phrs.2020.104761

Frontiers in Immunology

12

10.3389/fimmu.2024.1439242

32. Zheng JP, Ling Y, Jiang LS, Mootsikapun P, Lu HZ, Chayakulkeeree M, et al.
Effects of Lianhuaqingwen Capsules in adults with mild-to-moderate coronavirus
disease 2019: an international, multicenter, double-blind, randomized controlled
trial. Virol J. (2023) 20:277. doi: 10.1186/s12985-023-02144-6

33. Li YXP, Liu N, Zhang Z. Efficacy and safety of chinese medicine lianhua gingwen
for treating COVID-19: an updated meta-analysis. Front Pharmacol. (2022) 3:888820.
doi: 10.3389/fphar.2022.888820

34. Luo ZCW, Xiang M, Wang H, Xiao W, Xu C, Li Y, et al. The preventive effect of
Xuebijing injection against cytokine storm for severe patients with COVID-19: A
prospective randomized controlled trial. Eur ] Integr Med. (2021) 42:101305.
doi: 10.1016/j.eujim.2021.101305

35. The Standardization Project Group for Clinical Application Guidelines of
Traditional Chinese Medicine Treatment for Advantage Diseases. Clinical
application guidelines for traditional chinese medicine treatment of rheumatoid
arthritis (2022). Chin ] Integrated Traditional Western Med. (2023) 43:261-73.
doi: 10.7661/j.cjim.20230128.125

36. Shu HY, Shi YJ, Li L, Zhao N, Lu C, Lu AP, et al. Dissecting the molecular
mechanism of wang-bi capsule in the treatment of experimental rheumatoid arthritis
based on synovial tissue proteomic analysis. J Immunol Res. (2021) 2021:5539008.
doi: 10.1155/2021/5539008

37. Ren SW, Dong HH, Zhu CQ, Zhu WF. Research progress on the inhibition of
main protease activity of SARS-CoV-2 with traditional Chinese medicine based on the
strategy of ingredient-single drug-prescription. Chin ] Hosp Pharm. (2024) 44(3):349-
55. doi: 10.13286/j.1001-5213.2024.03.17

38. Li T, Zhao M, Zhu MJ, Zhang SX, He JR, Pan H, et al. Xuanfei Baidu decoction, a
Chinese herbal medicine for coronavirus disease 2019 (COVID-19): a randomized clinical
trial. Acupuncture Herbal Med. (2023) 3:207-12. doi: 10.1097/HM9.0000000000000056

39. Li L, Kong XY, Chen W, Wang MJ, He Z X, Zhang Y, et al. Guizhi-Shaoyao-
Zhimu decoction attenuates rheumatoid arthritis by inhibiting mast cell degranulation.
Tradit Med Res. (2023) 8:35. doi: 10.53388/TMR20221215001

frontiersin.org


https://doi.org/10.1016/S2213-2600(22)00180-1
https://doi.org/10.1016/S2213-2600(22)00180-1
https://doi.org/10.1136/annrheumdis-2021-220503
https://doi.org/10.1007/s12250-020-00258-7
https://doi.org/10.1016/j.jns.2020.116935
https://doi.org/10.1016/S2665-9913(20)30169-7
https://doi.org/10.1016/S2665-9913(20)30169-7
https://doi.org/10.1360/TB-2022-0375
https://doi.org/10.53388/TMR20220809001
https://doi.org/10.1016/j.phrs.2020.104761
https://doi.org/10.1016/j.phrs.2020.104761
https://doi.org/10.1186/s12985-023-02144-6
https://doi.org/10.3389/fphar.2022.888820
https://doi.org/10.1016/j.eujim.2021.101305
https://doi.org/10.7661/j.cjim.20230128.125
https://doi.org/10.1155/2021/5539008
https://doi.org/10.13286/j.1001-5213.2024.03.17
https://doi.org/10.1097/HM9.0000000000000056
https://doi.org/10.53388/TMR20221215001
https://doi.org/10.3389/fimmu.2024.1439242
https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org

	Clinical characteristics and prognostic factors of COVID-19 in rheumatic patients and their family members: a retrospective study
	1 Introduction
	2 Research methods
	2.1 Research design
	2.2 Research population
	2.3 Exposure factors
	2.4 Outcome measures
	2.4.1 Primary outcome measures
	2.4.2 Secondary outcome measures

	2.5 Sample size calculation
	2.6 Research procedure
	2.7 Statistical analysis

	3 Results
	3.1 Baseline information
	3.2 Clinical symptoms
	3.3 Factors affecting the complete recovery time from COVID-19
	3.4 Factors influencing the clinical types of COVID-19 infection

	4 Discussion
	5 Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher’s note
	References


