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ABSTRACT

Introduction: The impact of coronavirus dis-
ease 2019 (COVID-19) on vulnerable popula-
tions with  autoimmune inflammatory
rheumatic diseases (AIIRDs) has been variable
with variants and of great concern. Here we
report the clinical features, outcomes, and risk
factors for infection and hospitalization in
patients with AIIRDs in the first wave of infec-
tion in China in December 2022.

Methods: A real-world survey was conducted in
Chinese patients with AIIRDs from 8 December
2022 to 13 January 2023. The survey was dis-
tributed via internet nationwide, clinic consul-
tation, and to inpatients at a tertiary hospital in
Beijing. Clinical features, outcomes, and vacci-
nation status were collected.

Results: A total of 2005 patients with AIIRDs
completed the survey. There were 1690 (84.3%)
patients infected and only 48.2% of patients
received COVID-19 vaccination. Most of the
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fully vaccinated patients received inactivated
COVID-19 vaccines, including Sinovac (55.6%)
and Sinopharm (27.2%), followed by recombi-
nant subunit vaccine from Zhifei Longcom
(2.0%). The independent protecting factors for
infection were a time interval of less than
3 months from last vaccination (OR0.53,
p =0.037) and rheumatoid arthritis (RA) as the
underlying AIIRD (OR 0.62, p = 0.041). A total
of 57 out of 1690 patients (3.4%) were hospi-
talized for COVID, with 46 (2.7%) experiencing
severe/critical course and 6 deaths (0.4%). In
multivariable logistic regression analysis, inde-
pendent risk factors for hospitalization were age
over 60years (OR11.52, p<0.001), with
comorbidity (OR 1.83, p = 0.045) and systemic
lupus erythematosus (SLE) as the AIIRDs
(OR 2.59, p = 0.036). Receiving booster vaccine
was an independent protective factor for hos-
pitalization (ORO0.53, 95%CI  0.30-0.98;
p =0.018).

Conclusion: Hesitation for vaccination is com-
mon among Chinese patients with AIIRDs. The
time from last vaccination of less than
3 months and having RA decreased the risk of
COVID infection. Older age and having
comorbidity or SLE increased the risk of hospi-
talization, while booster vaccination reduced
the risk.

Keywords: Autoimmune inflammatory
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Key Summary Points

Why carry out this study?

The impact of coronavirus disease 2019
(COVID-19) on vulnerable populations
with autoimmune inflammatory
rheumatic diseases (AIIRDs) has been
variable with variants and of great
concern.

The Omicron pandemic in China several
months ago was the first big wave and
aroused great worry globally.

This study reports on the clinical
characteristics and outcomes of COVID-19
in Chinese patients with AIIRDs in this big
wave of infection.

What was learned from the study?

Hesitation for vaccination is common
among patients with AIIRDs.

The time from last vaccination of less than
3 months decreased COVID-19 infection
risk.

Booster vaccination reduced
hospitalization risk among patients with
AIIRD:s.

INTRODUCTION

The coronavirus disease 2019 (COVID-19) pan-
demic caused by the severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) poses an
ongoing challenge for public health worldwide
[1, 2]. The prevention and control of COVID-19
in vulnerable populations with autoimmune
inflammatory rheumatic diseases (AIIRDs) has
brought extraordinary challenges [3, 4]. A meta-
analysis of global data showed that patients
with AIIRDs are more susceptible to SARS-CoV-2
infection and have more severe disease with
poorer outcomes [5]. Nevertheless, the use of
glucocorticoids and interleukin-6 (IL-6) receptor

inhibitor has been shown to be associated with
lower risk for developing severe acute respira-
tory distress syndrome (ARDS) [6, 7]. On the
other hand, vaccination has been shown to be
effective in controlling the global COVID pan-
demic and reducing severe cases, and therefore
has been strongly recommended for patients
with AIIRDs in all the guidance worldwide
[8, 9]. Nevertheless, immunosuppressive treat-
ments often hamper vaccine immunogenicity
[10, 11]. Preliminary data show that break-
through COVID-19 may occur in vaccinated
patients with AIIRDs, occasionally leading to
hospitalization and death [12, 13]. The clinical
study on COVID in vaccinated patients with
AIIRDs is limited so far.

There have been few COVID cases in China
under the strict quarantine and control policy
since the outbreak of infection in December
2019. The sudden and full release of control on
8 December 2022 followed an outburst of
infection in the past month, which has aroused
great attention globally. The rate of infection,
clinical features, and outcomes of infected
populations have not been disclosed. Here we
most report these data based on a real-world
survey in the patients with AIIRDs. The risk
factors for infection and hospitalization were
also analyzed in the study.

METHODS

Study Population and Data Collection

Participants with definite AIIRDs were invited
to complete an electronic nationwide survey by
social media or printed questionnaire in Peking
University First Hospital outpatient and inpa-
tient department from 8 December 2022 to
13 January 2023.

Data were recorded by using a structured
questionnaire with the following components:
(1) Demographics (age, gender), telephone
number, allergic history, comorbidities (cardio-
vascular disease, cerebrovascular disease, dia-
betes, hypertension, cancer, severe liver disease,
chronic lung disease); (2) AIIRDs-related char-
acteristics, including type and duration of dis-
ease, self-reported disease activity, and
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immunosuppressive/immunomodulatory treat-
ment regimens before getting COVID; (3)
COVID vaccine-related details, including vacci-
nation status, number of shots, vaccinated time,
side effects; (4) Characteristics of COVID,
including manifestations, duration of symp-
toms, and coping styles which were classified as
self-quarantined at home, emergency room
visit, hospitalization, and death. For any infor-
mation in the questionnaire that was unclear or
uncertain, we contacted the patient via tele-
phone to confirm it.

Patient approval was obtained before
patients completed the survey. The ethics
committee of Peking University First Hospital
waived approval for this study as it was a ret-
rospective internet-based survey.

Study Outcomes

Infection and hospitalization due to COVID-19
were taken as the main outcomes of the study.
The severity of COVID was classified as asymp-
tomatic, mild, moderate, and severe/critical.

Statistics

R software (Version 4.13) was used to for the
data analysis. A Kolmogorov-Smirnov test of
normality was performed for all variables.
Quantitative data are presented as mean =+ s-
tandard deviation (SD) if the data were nor-
mally distributed or expressed as median and
interquartile range (IQR) if the data did not
follow Gaussian distributions. Categorical vari-
ables were described as percentages. In addition,
quantitative data were analyzed using inde-
pendent Student’s t test (for parametric data) or
Mann-Whitney U test (for nonparametric data).
Categorical data were compared using chi-
squared test and Fisher’s exact test. Factors
associated with SARS-CoV-2 infection or hospi-
talization were analyzed by univariate and
multivariate logistical regressions. For all statis-
tical analyses, two-tailed p < 0.05 was consid-
ered as being statistically significant.

RESULTS

Clinical Characteristics of Patients
with AIIRDs and with Infection
and Without

The flow diagram of this study is shown in
Fig. 1. A total of 2005 patients with AIIRDs
completed the survey and were included in the
cross-sectional study between 8 December 2022
and 13 January 2023. The median age was 39
(IQR 31-51) years and most of them were
women (n = 1579, 78.8%). The types of AIIRDs
of participants in the survey were systemic
lupus erythematosus (SLE) (1039, 51.8%),
rheumatoid arthritis (RA) (290, 14.5%), Behcet’s
disease (BD) (231, 11.5%), psoriasis/psoriatic
arthritis (58, 2.9%), ankylosing spondylitis (58,
2.9%), primary Sjogren’s syndrome (55, 2.7%),
and others (including ANCA-associated vas-
culitis, inflammatory myositis, mixed connec-
tive tissue disease, systemic sclerosis, etc.)
(Fig. 2). The median duration of AIIRDs was 6
(IQR 3-12) years. There were 679 (33.9%)
patients with a history of comorbidities, e.g.,
hypertension (225, 11.2%), chronic lung disease
(88, 4.4%), diabetes mellitus (76, 3.8%), car-
diovascular diseases (54, 2.7%), cerebrovascular
diseases (33, 1.6%), cancer (37, 1.8%), etc. For
medications when they experienced infection,
glucocorticoids were taken by 1200 (59.9%)
patients, hydroxychloroquine (HCQ) by 1021
(50.9%) patients, methotrexate by 315 (15.7%)
patients, and JAK inhibitors/biologics by 397
(19.8%) patients. Most patients (n=1727,
86.1%) self-reported that their AIIRDs were
stable before getting COVID.

Among the patients, 1690 (84.3%) were
infected (infected group hereafter) and 315
(15.7%) were not infected (non-infected group
hereafter). The clinical characteristics of
patients in these two group are shown in
Table 1. The non-infected patients were older
with longer disease duration compared with the
infected group [40 (IQR 32-56) vs. 39 (IQR
31-50), p = 0.031; 7 (IQR 3-13) vs. 6 (IQR 3-11),
p =0.021].

In the infected group, there were 880
(52.1%) patients with SLE, 228 (13.5%) with RA,
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Questionnaires
completed via internet
(n=1426)

Questionnaires
completed by outpatients
and inpatients (n=630)

!

2,056 questionnaires collected
from 8 Dec 2022 to 13 Jan 2023

51 excluded due to:

)

(1) duplicates;
(2) Not AIIRDs;

2,005 questionnaires
included for analysis

| SLE 1039 || RA 290 || BD 231 || Psa/PsO 5 | | As 58 || pSS 55 || Other AIIRDs 274 |

Fig. 1 Flow diagram of the study. AIIRDs autoimmune
inflammatory rheumatic diseases, SLE systemic lupus
erythematosus, R4 rheumatoid arthritis, BD Behcet’s

disease, PsA/PsO psoriatic arthritis/psoriasis, A4S ankylosing
spondylitis, pSS primary Sjogren’s syndrome

Percentage of AlIIRDs patients

60%
N=1039
50%

40%
30%

20%
N=290
N=231

- I l
0%
SLE RA BD
Fig. 2 Proportions of different AIIRDs in 2005 patients.
AIIRDs autoimmune inflammatory rheumatic diseases,

SLE systemic lupus erythematosus, R4 rheumatoid arthri-
tis, BD Behcet's disease, PsA/PsO psoriatic arthritis/

196 (11.6%) with BD, and 50 (3.0%) with pSS,
yielding the corresponding infection rates of
84.7%, 78.6%, 84.8%, and 90.9%, respectively.
Interestingly, a lower rate of infection was

N=274
N=58 N=58 N=55
[ [ [ |
PsA/PsO AS pSS others

psoriasis, A4S ankylosing spondylitis, pSS primary Sjégren’s

syndrome

observed in patients with RA than that in
patients with other AIIRDs categories (78.6% vs
85.2%, p = 0.004). Moreover, there was a bor-
derline higher rate of HCQ use in the infected
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Table 1 Clinical characteristics of patients with AIIRDs stratified by COVID infection status
Variables All COVID infected COVID non-infected  p value
Participants 2005 (100%) 1690 (84.3%) 315 (15.7%) -
Female 1579 (78.8%) 1339 (79.2%) 240 (76.2%) 0.226
Age (median, years) 39 (31, 51) 39 (31, 50) 40 (32, 56) 0.031
Discase duration (median, years) 6 (3, 12) 6 (3, 11) 7 (3, 13) 0.021
Self-reported stable disease 1727 (86.1%) 1458 (86.3%) 269 (85.4%) 0.680
Allergic history 398 (19.9%) 332 (19.6%) 66 (21.0%) 0.593
Comorbidity 679 (33.9%) 560 (33.1%) 119 (37.4%) 0.110
Cardiovascular disease 54 (2.7%) 43 (2.5%) 11 (3.5%) 0.341
Cerebrovascular disease 33 (1.6%) 25 (1.5%) 8 (2.5%) 0.175
Hypertension 225 (11.2%) 178 (10.5%) 47 (14.9%) 0.025
Diabetes mellitus 76 (3.8%) 62 (3.7%) 14 (4.4%) 0.508
Chronic lung disease 88 (4.4%) 70 (4.1%) 18 (5.7%) 0.211
Cancer 37 (1.8%) 30 (1.8%) 7 (2.2%) 0.588
At least 1-dose vaccine 966 (48.2%) 831 (49.2%) 135 (42.9%) 0.039
1-dose vaccination 66 (3.3%) 56 (3.3%) 10 (3.2%) 0.899
2-dose vaccination 286 (14.3%) 253 (15.0%) 33 (10.5%) 0.036
Booster vaccination 614 (30.6%) 522 (30.9%) 92 (29.2%) 0.552
Time interval from last vaccination® (months) 12.8 (8.5, 149) 13.0 (8.5, 150)  12.5 (7.48, 14.5) 0.171
Time interval from last vaccination® (category)
Unvaccinated 1039 (51.8%) 859 (50.8%) 180 (57.1%) 0.016
0-3 94 (4.7%) 72 (4.3%) 22 (7.0%)
3-6 49 (2.4%) 45 (2.7%) 4 (1.3%)
6-12 248 (12.4%) 217 (12.8%) 31 (9.8%)
12-24 509 (25.4%) 445 (26.3%) 64 (20.3%)
> 24 14 (0.7%) 11 (0.7%) 3 (1.0%)
Vaccine band in full-dose vaccinated patients®
Inactivated Sinopharm 245 (12.2%) 215 (12.7%) 30 (9.5%) 0.075
Inactivated Sinovac 500 (24.9%) 432 (25.6%) 68 (21.6%)
Ad5-vectored vaccine 2 (0.1%) 2 (0.1%) 0 (0%)
Recombinant protein 18 (0.9%) 15 (0.9%) 3 (1.0%)
mRNA 4 (0.2%) 2 (0.1%) 2 (0.6%)
Others 17 (0.8%) 12 (0.7%) 5 (1.6%)
Mixed® 76 (3.8%) 65 (3.8%) 11 (3.5%)
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Table 1 continued

Variables

All

COVID infected COVID non-infected p value

Adverse events after vaccine®

Treatment regimens

GC

192 (19.9%)

1200 (59.9%)

MTX 315 (15.7%)
LEF 134 (6.7%)
HCQ 1021 (50.9%)
MMF 451 (22.5%)
CTX 51 (2.5%)
CSA 105 (5.2%)
FK506 124 (6.2%)
AZA 94 (4.7%)
TNFi 88 (4.4%)
JAKi 128 (6.4%)

Belimumab/telitacicept
Secukinumab

Disease classification

137 (6.8%)
44 (2.2%)

SLE 1039 (51.8%)
RA 290 (14.5%)
pSS 55 (2.7%)
BD 231 (11.5%)

170 (20.5%) 22 (16.3%) 0.261
1018 (60.3%) 182 (57.9%) 0.407
264 (15.6%) 51 (16.2%) 0.799
107 (6.3%) 27 (8.6%) 0.144
877 (51.9%) 144 (45.7%) 0.044
376 (22.2%) 75 (23.8%) 0.542
38 (2.2%) 13 (4.1%) 0.052
95 (5.6%) 10 (3.2%) 0.074
102 (6.0%) 22 (7.0%) 0521
76 (4.5%) 18 (5.7%) 0.348
71 (4.2%) 17 (5.4%) 0.342
104 (6.2%) 24 (7.6%) 0.329
118 (7.0%) 19 (6.0%) 0.539
37 (2.2%) 7 (2.2%) 0971
880 (52.1%) 159 (50.5%) 0.603
228 (13.5%) 62 (19.7%) 0.004
50 (3.0%) 5 (1.6%) 0.171
196 (11.6%) 35 (11.1%) 0.803

Data are presented as 7 (%) unless otherwise stated

AIIRDs autoimmune inflammatory rheumatic diseases, 4dS adenovirus serotype 5, GC glucocorticoid, MTX methotrexate,
LEF leflunomide, HC 'Q hydroxychloroquine, MMF mycophenolate mofetil, CTX cyclophosphamide, CS4 cyclosporine A,
FKS506 tacrolimus, AZA azathioprine, TNF; tumor necrosis factor inhibitors, J4Ki Janus kinase inhibitors, SLE systemic
lupus erythematosus, R4 rheumatoid arthritis, BD Behcet’s disease, pSS primary Sjégren’s syndrome

*52 patients did not report their vaccinated time
b . . . .
38 patients did not report their vaccinated band

group as compared to the non-infected group
(51.9% vs. 45.7%, p = 0.044).

Regarding vaccination for COVID, 966 out of
2005 (48.2%) patients received at least one-dose
vaccine, with one shot in 66 (3.3%), two shots
in 286 (14.3%), and three shots in 614 (30.6%)
patients. Most of the fully vaccinated patients
received inactivated COVID-19 vaccines,

including Sinovac (55.6%) and Sinopharm
(27.2%), followed by recombinant subunit vac-
cine from Zhifei Longcom (2.0%). The propor-
tion of patients having at least one-dose vaccine
was higher in the infected group than in the
non-infected group (49.2% vs. 42.9%,
p =0.039). The time interval from the last vac-
cine shot to the questionnaire survey was
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generally long [12.8 (8.5, 14.9) months], and
very close between the non-infected group and
the infected group [12.5 (7.48, 14.5) vs. 13.0
(8.5, 15.0) months, p = 0.171]. Nevertheless, the
proportion of patients with time interval of less
than 3 months from last vaccination was higher
in the non-infected group than in the infected
group (7.0% vs. 4.3%, p = 0.016).

Risk Factors for COVID in Patients
with AIIRDs

In univariable analysis, age older than 60 years,
having two doses of vaccine, disease category as
RA, and HCQ use were identified as factors as-
sociated with COVID infection in patients with
AIIRDs. The multivariable logistic regression
analysis showed that a time interval of less than
3 months from last vaccination (OR0.43,
95% CI 0.21-0.88, p = 0.020) and having RA as
the wunderlying AIIRD (ORO0.61, 95% CI
0.39-0.96, p = 0.035) were independent protec-
tive factors for infection. The exposure to either
glucocorticoids or any immunosuppressants
was not significantly associated with COVID
infection in the univariate model (Table 2).

Outcomes and Clinical Features of COVID
in Patients with AIIRDs

Among 1690 infected patients, 1577 (93.3%)
were symptomatic. Fever and cough were
reported as the predominant symptoms, in
77.2% and 75.1% of patients, respectively.
Headache, sore throat, nasal congestion, myal-
gias, and fatigue were also common, being
reported in 41.7-53.4% of patients. Furthmore,
22.5-30.6% patients reported shortness of
breath, loss of taste/smell, and vomiting/diar-
rhea (Table 3).

As for severity of COVID, 1531 (90.6%)
patients showed mild/moderate symptomatol-
ogy, 46 (2.7%) patients developed severe/critical
course, and 113 (6.7%) were asymptomatic. The
majority of infected patients self-quarantined at
home. In fact, 1595 (94.4%) patients stayed at
home, in the manuscript, 57(3.4%) patients
were hospitalized (including 6 deaths) as a
result of COVID-19. The 51 (3.0%)

hospitalization in Table 3 do not include 6
death. There were 6 deaths (0.4%), 4 with SLE
and 2 with ANCA-associated vasculitis.

Risk Factors for Hospitalization due
to COVID in Patients with AIIRDs

The clinical characteristics of patients with
AIIRDs and COVID stratified by hospitalization
status is shown in Table 4. Fifty-seven out of
1690 patients (3.4%) were hospitalized, 36 with
SLE (63.2%), 5 with BD (8.8%), and 4 with RA
(7.0%). The rates of hospitalization in patients
with SLE, BD, and RA were 4.1%, 2.6%, and
1.8%, respectively. The rate of hospitalization
seemed to be higher in patients with SLE than
in patients with other AIIRDs categories (4.1%
vs  2.6%, p=0.088), although the differ-
ence was statistically insignificant. These inpa-
tients were older [54 (39, 67) vs. 38 (31, 49),
p <0.001] and more likely to have comorbidi-
ties (59.6% vs. 32.2%, p < 0.001) and self-report
active AIIRDs status (22.8% vs. 13.4%,
p =0.043) as compared with those who self-
quarantined at home. Additionally, signifi-
cantly higher proportions of hospitalized
patients were taking glucocorticoid and
cyclophosphamide compared with non-hospi-
talized patients (75.4% vs. 59.8%, p = 0.018;
7.0% vs. 2.1%, p =0.013). The proportion of
patients having at least one-dose vaccine and
patients who were receiving booster vaccine was
higher in non-hospitalized patients than hos-
pitalized patients (50.0% vs. 24.6%, p < 0.001;
31.5% vs. 14.0%, p = 0.005).

The results of univariable and multivariable
logistic regression analysis for hospitalization
among patients with AIIRDs and COVID are
shown in Table 5. Age older than 60 years
(OR11.52, CI 4.18-34.18; p < 0.001), previous
history of comorbidity (OR 1.83, CI 1.02-3.32;
p =0.045), and having SLE as the underlying
AIIRD (OR 2.59, CI 1.08-6.39; p = 0.036) were
independently associated with increased risk of
hospitalization due to COVID. Booster vacci-
nation was an independent protective factor for
hospitalization (OR0.34; 95% CI 0.13-0.74;
p = 0.011). Other factors such as disease activity
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Table 2 Univariable and multivariable logistic analyses for COVID infection in patients with AIIRDs

Variables

Analysis

Univariate analysis

Multivariate analysis

OR (95% CI) 7 value OR (95% CI) 7 value

Gender (male for ref) 1.192 (0.892-1.578) 0.226

Age category (ycars)

0-30 Ref -
31-60 1.033 (0.763-1.384) 0.833
61-90 0.611 (0.412-0.907) 0.014

Disease duration (per 1 year) 0.984 (0.968-1.001) 0.054

Allergic history 0.922 (0.689-1.248) 0.593

Comorbidity 0.816 (0.637-1.049) 0.110

COVID vaccination (yes or not) 1.290 (1.013-1.646) 0.040

1-dose vaccination 1.045 (0.551-2.197) 0.899

2-dose vaccination 1.504 (1.038-2.246) 0.037

Booster vaccination 1.083 (0.835-1.416) 0.552

Disease category (SLE or not) 1.066 (0.838-1.356) 0.603

Disease category (RA or not) 0.636 (0.469-0.874) 0.004 0.611 (0.385-0.964) 0.035

Medication
GC 1.109 (0.8676-1.414) 0.407
HCQ 1.281 (1.007-1.632) 0.044

Time interval from last vaccination (category)

Unvaccinated Ref - Ref -
0-3 0.681 (0.417-1.154) 0.138 0.429 (0.212-0.882) 0.020
3-6 2.342 (0.935-7.855) 0.107 1.602 (0.582-5.688) 0.406
6-12 1.458 (0.977-2.237) 0.074 1.108 (0.638-1.961) 0.718
12-24 1.270 (0.964-1.679) 0.091 1.070 (0.716-1.619) 0.742
> 24 0.764 (0.235-3.403) 0.681 0.568 (0.163-2.646) 0.410

AIIRDs autoimmune inflammatory rheumatic diseases, SLE systemic lupus erythematosus, R4 rheumatoid arthritis, GC
glucocorticoid, HCQ hydroxychloroquine

status or immunosuppressive drugs for AIIRDs
were not identified in the logistic analysis.

DISCUSSION

This is the first report on the clinical charac-
teristics and outcomes of COVID in Chinese
patients with AIIRDs in the big wave of infec-
tion in December 2022. This was also a large
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Table 3 Outcomes and characteristics of COVID in

patients with AIIRDs

Variables

All

Diagnosis

Confirmed by nucleic acid

Confirmed by SARS-CoV-2 antigen

Suspected
Manifestation

Any symptoms

Fever

Headache

Sore throat

Cough

Nasal congestion

Shortness of breath

Fatigue

Myalgias arthralgias

Vomiting/diarrhea

Loss of taste/smell
Coping styles

Stay at home

Emergency

Hospitalization

Death

SARS-CoV-2 severity classification”

Asymptomatic
Mild/moderate

Severe/critical

1690 (100%)
355 (21.0%)
1004 (59.4%)
331 (19.6%)

1577 (93.3%)
1303 (77.2%)
813 (48.2%)

835 (49.5%)

1267 (75.1%)
873 (51.7%)

430 (25.5%)
901 (53.4%)
704 (41.7%)
380 (22.5%)
514 (30.6%)

1595 (94.4%)
38 (2.2%)

51 (3.0%)

6 (0.4%)

113 (6.7%)
1531 (90.6%)
46 (2.7%)

Data are presented as 7 (%)

AIIRDs autoimmune inflammatory rheumatic diseases
*Comprehensive evaluation by doctors according to
patients’ reported clinical outcome, clinical manifestation,
and radiologic results

questionnaire survey with over 2000 partici-
pants with AIIRDs. We showed that among
study participants, 84.3% of Chinese patients

with AIIRDs had been infected by 13 January
2023. The rates of infection, hospitalization,
and fatality were 84.3%, 3.4%, and 0.4%,
respectively.

Patients with AIIRDs are believed to be more
susceptible to pathogens because of the
impairment of their immune system. The pre-
vention and early identification of severe
COVID cases in AIIRDs populations are extre-
mely important. Vaccination has been an
important way of reducing SARS-CoV-2 infec-
tion as well preventing severe disease. Danza
et al. indicated that the incidence of COVID in
the general population was the highest in
unvaccinated persons and lowest among fully
vaccinated persons with a booster during Omi-
cron variant predominance [14]. But the poor
immunogenicity in the immunocompromised
population always threatens the effectiveness of
the vaccine [15]. In this study, we found that a
time interval of less than 3 months from last
vaccination was an independent protective
factor for infection in patients with AIIRDs,
which may be correlated with the high titre of
vaccine-induced antibody.

Several studies have proved the effect of
vaccination in reducing severe cases. Our data
also showed that booster vaccination was an
independent protective factor for hospitaliza-
tion due to COVID. Papagoras et al. found that
the rates of hospitalization and mortality were
higher in the unvaccinated group than partially
vaccinated or fully vaccinated groups in
patients with AIIRDs [12]. Widdifield et al.
reported that two doses of vaccine was highly
protective against both SARS-CoV-2 infection
and poor outcomes in patients with immune-
mediated inflammatory diseases [16]. Bakasis
et al. revealed a significant inverse association
of three-dose vaccination with severe/critical
COVID in patients with AIIRDs [17]. Besides,
our previous studies on inactivated COVID-19
vaccine in patients with AIIRDs have shown not
only safety but also no impact on disease
activity or increase in the risk of flare when their
AIIRDs were stable [18, 19]. Taking all these
pieces of evidence together, one should
encourage patients with AIIRDs to receive vac-
cination, especially booster vaccination, to
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Table 4 Clinical characteristics of patients with AIIRDs stratified by hospitalization due to COVID and not

Variables Hospitalization Not hospitalized p value
Participants 57 (3.4%) 1633 (96.6%) -
Female 45 (78.9%) 1294 (79.2%) 0.957
Age (median, years) 54 (39, 67) 38 (31, 49) < 0.001
Disease duration (median, years) 5 (3, 14.5) 6 (3, 11) 0.615
Self-reported active discase 13 (22.8%) 219 (13.4%) 0.043
Allergic history* 12 (21.1%) 320 (19.6%) 0.786
Comorbidity 34 (59.6%) 526 (32.2%) < 0.001
Cardiovascular disease 7 (12.3%) 36 (2.2%) < 0.001
Cerebrovascular discase 6 (10.5%) 19 (1.2%) < 0.001
Hypertension 11 (19.3%) 167 (10.2%) 0.028
Diabetes mellitus 10 (17.5%) 52 (3.2%) < 0.001
Chronic lung discase 15 (26.3%) 55 (3.4%) < 0.001
Cancer 3 (5.3%) 27 (1.7%) 0.425
At least 1-dose vaccine 14 (24.6%) 817 (50.0%) < 0.001
1-dose vaccination 1 (1.8%) 55 (3.4%) 0.504
2-dose vaccination 5 (8.8%) 248 (15.2%) 0.182
Booster vaccination 8 (14.0%) 514 (31.5%) 0.005
Time interval from last vaccination® (months) 11.5 (8.1, 15.9) 125 (8.5, 15.0) 0.822

Time interval from last vaccination® (category)

Unvaccinated 43 (75.4%) 816 (50.0%) 0.020
0-3 2 (3.5%) 70 (4.3%)

3-6 0 (0%) 45 (2.8%)

6-12 5 (8.8%) 212 (13%)

12-24 7 (12.3%) 438 (26.8%)

> 24 0 (0%) 11 (0.7%)

Treatment regimens

GC 43 (75.4%) 976 (59.8%) 0.018
MTX 4 (7.0%) 260 (15.9%) 0.069
LEF 1 (1.8%) 106 (6.5%) 0.149
HCQ 28 (49.1%) 849 (52.0%) 0.670
MMF 17 (29.8%) 359 (22.0%) 0.162
CTX 4 (7.0%) 34 (2.1%) 0.013
CSA 2 (3.5%) 93 (5.7%) 0.481
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Table 4 continued

Variables Hospitalization Not hospitalized p value
FK506 3 (5.3%) 99 (6.1%) 0.803
AZA 4 (7.0%) 72 (4.4%) 0.321
TNFi 1 (1.8%) 70 (4.3%) 0.513
JAKi 3 (5.3%) 101 (6.2%) 0.776
Belimumab/telitacicept 5 (8.8%) 113 (6.9%) 0.590
Secukinumab 0 (0%) 37 (2.3%) 0.634

Disease classification

SLE 36 (63.2%) 844 (51.7%) 0.088
RA 4 (7.0%) 224 (13.7%) 0.146
pSS 0 (0%) 50 (3.1%) 0.416
BD 5 (8.8%) 191 (11.7%) 0.498

Data are presented as 7 (%) unless otherwise stated

AIIRDs autoimmune inflammatory rheumatic diseases, GC glucocorticoid, MTX methotrexate, LEF leflunomide, HCQ
hydroxychloroquine, MMF mycophenolate mofetil, CTX cyclophosphamide, CS4 cyclosporine A, FKS06 tacrolimus, AZA
azathioprine, TNFi tumor necrosis factor inhibitors, J4Ki Janus kinase inhibitors, SLE systemic lupus erythematosus, R4
rheumatoid arthritis, BD Behcet’s disease, pSS primary Sjogren’s syndrome

%52 patients did not report their vaccinated time

reduce the risk in the following waves of the
COVID pandemic.

Additionally, our survey showed that
patients with RA were less likely to have COVID
and patients with SLE tended to have more
severe COVID compared to other types of
AIIRDs. These phenomena may be explained by
relatively milder impairment of the immune
system in RA compared to SLE, relating to both
the disease itself and medications used [20].
Favalli et al. reported higher risk for infection in
patients with RA than the general population
[21]. Since the corresponding data of the
COVID outbreak in December 2022 among the
general Chinese population have not been
released yet, we are not able to evaluate the risk
of infection among patients with AIIRDs com-
pared to the general population. But this will be
answered when the data are available.

Among 3.4% hospitalized patients, we found
that age over 60 years and a history of comor-
bidities are risk factors for hospitalization,

which was in line with previous reports. Older
age has been recognized as the most significant
factor associated with severe COVID both in the
general population and in patients with AIIRDs
because of their poor immune defensive capa-
bility [22, 23]. It has also been confirmed that
presence of comorbidity significantly con-
tributes to the increased risk of hospitalization
and poor outcomes for patients with COVID
[23]. Moreover, the probability of hospitaliza-
tion was also related to the type of AIIRD.
Patients with systemic autoimmune diseases are
more likely to have severe COVID compared to
those with inflammatory arthritis [24]. Another
study also showed the more significant associ-
ation of severe COVID with having a connective
tissue disease than inflammatory arthritis [25].
Mehta et al. demonstrated that patients with
SLE have a greater risk of COVID-related hos-
pitalization, severe disease, and death than the
general population [26]. Our results again sup-
ported the findings.
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Table 5 Univariable and multivariable logistic analyses for hospitalization due to COVID-19 in patients with AIIRDs

Variables

Analysis

Univariate analysis

Multivariate analysis

OR (95% CI) p value OR (95% CI) p value
Gender (male for ref)) 0.982 (0.531-1.963) 0.957
Age category (ycars)
0-30 Ref - Ref -
31-60 1.355 (0.646-3.194) 0.45 1.798 (0.796-4.621) 0.185
61-90 5.389 (2.392-13.288) < 0.001 11517 (4.175-34.178) < 0.001
Disease duration (per 1 year) 1.020 (0.984-1.054) 0.255
Allergic history 1.094 (0.548-2.026) 0.786
Comorbidity 3.111 (1.825-5.398) < 0.001 1.826 (1.017-3.316) 0.045
Self-reported active disease 1.908 (0.973-3.500) 0.046
COVID vaccination (yes or not) 0.325 (0.170-0.584) < 0.001
1-dose vaccination 0.512 (0.029-2.398) 0.511
2-dose vaccination 0.537 (0.185-1.238) 0.189
Booster vaccination 0.355 (0.155-0.714) 0.007 0337 (0.134-0.737) 0.011
Disease category (SLE or not) 1.603 (0.936-2.813) 0.091 2.589 (1.081-6.390) 0.036
Medication
GC 1.882 (1.059-3.531) 0.038
HCQ 0.892 (0.524-1.515) 0.670
MTX 0.399 (0.120-0.984) 0.078
CTX 3550 (1.032-9.312) 0.021

AIIRDs autoimmune inflammatory rheumatic diseases, GC glucocorticoid, MTX methotrexate, HCQ hydroxychloroquine,

CTX cyclophosphamide, SLE systemic lupus erythematosus

It seemed that the patients exposed to glu-
cocorticoid or immunosuppressants were not at
higher risk of hospitalization due to COVID,
probably owing to anti-inflammatory effect of
these drugs and the complicated regimens used
in these patients. Further study is needed to
stratify the dosage and length of glucocorticoid
or immunosuppressant treatment for AIIRDs to
confirm the association or not.

This report shows the clinical manifestations
and outcomes of patients with AIIRDs during
the Omicron pandemic in China in December
2022. The survey in over 2000 participants
provided a real-world picture of COVID among

patients with AIIRDs. We are aware of some
limitations. First, some selection bias may exist.
For instance, many patients with lupus respon-
ded, but some patients with severe COVID and
AIIRDs might not have been able to respond to
the survey. Second, use of antiviral medications
was not included in the survey because most of
these medications were unavailable at the time
of designing the questionnaire. But in fact, very
few patients with COVID ever used antiviral
drugs during the pandemic in December 2022.
Third, we are not able to conclude the risk and
severity of COVID infection in patients with
AIIRDs compared to the general population
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because of the unavailability of data in the
general population.

CONCLUSIONS

The time from last vaccination of less than
3 months and having RA decreased the risk of
COVID infection. Older age and having
comorbidity or SLE as underlying AIIRD
increased the risk for hospitalization, while
booster vaccination reduced the risk in patients
with AIIRDs. These results provide evidence for
recommending management for patients with
AlIRDs in the following waves of the COVID
pandemic.
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