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Abstract

Objective: To describe the overall clinical characteristics of patients from the Chinese SLE Treatment and Research 
group (CSTAR) registry in the past 10 years.
Methods: CSTAR registry originated as a multicenter, consecutive, and prospective design launched in 2009. The data 
were collected online from 304 rheumatology centers, which covered 30 provinces in China. All data were generated and 
uploaded in the clinic directly without secondary collection, including demographic, clinical manifestations, disease 
activity (SLEDAI-2K) and organ damage evaluation (SLICC Damage Index), and lab test results. Biological samples 
were preserved for future study. Meanwhile, data cleaning and validation were managed by a professional backstage 
statistician.
Results: A total of 25,147 SLE patients were registered up to Dec 2019. The mean age of disease onset was 31.2 years 
with the age of confirmed diagnosis at 32.1 years. The male to female rate was 1:11.9. 4.6% were pediatric patients. 
The most common clinical presentations at entry were oral ulcer (59.4%), arthritis (55.0%), alopecia (43.22%), skin rash 
(40.0%), and nephritis (33.5%). The mean SLEDAI score at entry was 4 and 32.6% were in moderate to severely active 
disease. 66.4% and 37.8% of patients were positive for anti-ds-DNA antibody or low complement level. Additionally, 1.1% 
of patients were with pulmonary arterial hypertension (PAH). The prevalence rate of cerebrovascular disease was 0.3%. 
A total of 58.2% of patients were in clinical remission when thery were registered.
Conclusions: The CSTAR registry is the largest ongoing SLE registry in China so far. More than 25,000 SLE patients are 
registered and nearly 10,000 are in follow-up visits. This registry has provided high-quality data for future studies and 
will become an infrastructure for domestic and international collaborations.
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Introduction

Systemic lupus erythematosus (SLE) is a complex systemic 
autoimmune disease that could lead to multi-system 
involvement, irreversible multi-organ damage, and eventually 
lead to death. The disease is characterized by repeated 
flares and remissions, and the presence of autoantibodies in 
the blood. The prevalence of SLE varies across the world 
ranging from 0~241/100,000 globally. It is estimated that the 
prevalence of SLE is 30~70/100,000 in mainland China,[1, 2] 
most of them are women.

With the continuous improvement of the diagnosis and 

treatment of SLE, the survival rate has greatly improved. The 
5-year survival rate of SLE patients increased from 50% to 
60% in the 1950s to over 90% in the 1990s and has gradually 
stabilized from 2008 to 2016.[3–5] SLE has changed from an 
acute fatal disease to a chronic controllable disease.

Lupus registries have been created and maintained 
worldwide for better understanding and management of this 
chronic disease, such as the Systemic Lupus International 
Collaborative Clinics (SLICC),[6] Lupus Family Registry 
and Repository (LFRR),[7] Lupus in Minorities: Nature vs 
Nurture (LUMINA),[8] Euro-lupus project,[9] John Hopkins,[10] 
the PROFILE[11] and the GLADEL cohorts.[12] The data and 
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evidence from these registries have guided clinical practice 
to improve the prognosis and quality of life of SLE patients.

There is no large-scale registry for SLE in China although the 
development of rheumatology in China is rapid in the past 
20 years. The Chinese SLE Treatment and Research group 
(CSTAR) initiated the first online registry of Chinese lupus in 
2009 under the support of the Chinese National Key Technology 
R&D Program, which was developed as a multicenter 
observational cohort initially in 2009 attempting to depict 
major clinical characteristics of lupus in Chinese patients. This 
article introduces the major clinical characteristics of Chinese 
SLE patients enrolled in this registry from 2009 to 2019.

Methods

CSTAR

CSTAR is a national liaison led by Peking Union Medical 
College Hospital (PUMCH) that was first funded by the 
Chinese Ministry of Science & Technology in 2009. By 
the end of 2019, 309 high-ranked rheumatology centers 
(see appendix) in total from 30 provinces in China joined 
the registry. The missions of CSTAR are: 1. to explore the 
epidemiological and clinical pattern of Chinese SLE patients, 
2. to provide the infrastructure for conducting clinical and 
basic research on SLE with coordinated nationwide efforts, 3. 
to set up a nation-wide union for Chinese SLE research force, 
and 4. to create a self-sustaining research model.

Registry

The first project launched by CSTAR in 2009 was the 
registry for Chinese lupus patients, which was approved by 
the Institute Review Board (IRB) of PUMCH. Other centers 
had received their own ethical approval by the local IRBs 
according to local regulations. All investigators were trained 
for diagnosis confirmation, history review, disease activity 
evaluation, mandatory laboratory tests, data input, and 
biologic sample collections through national or regional 
training programs. Chinese SLE information system (CSIS), 
which is the official CSTAR registry online system, is open to 
qualified investigators from all sites. In addition, newsletters 
of enrollment numbers, preliminary data, and quality controls 
are sent to all centers every month.

Patient Recruitment

SLE patients were registered if they fulfilled the SLE 
classification criteria revised by the American College of 
Rheumatology (ACR) in 1997,[13] or 2012 SLICC classification 
criteria,[14] or the 2019 EULAR classification criteria,[15] 

and signed the informed consent form by themselves or 
their authorized guardians. This ongoing registry was first 
launched in April 2009 and had recruited 25,147 SLE patients 
by December 2019. In this study, we analyzed baseline data 
of 25,147 SLE patients based on the CSTAR online registry.

Data Collection

All CSTAR centers use the same protocol and operation 
procedures for data collection. Data collected including 
demographic data, age at entry, age at disease onset, age at 
diagnosis, family history of rheumatic diseases, reproductive 
history, as well as socioeconomic status, education, and 
marital status.

Clinical features and organ involvement were collected, 
evaluated, and the relevant data were entered into the online 
CSTAR registry database. Clinical manifestations included 
in this registry were rash (acute or subacute rashes, chronic 
skin rashes, and lupus profundus), ulcers (oral or nasal ulcer), 
non-scarring hair loss, musculoskeletal involvement (arthritis 
and myositis), hematologic involvement (anemia, leukopenia, 
thrombocytopenia, and thrombotic thrombocytopenic 
purpura), serositis, renal involvement, nephropathy, and 
neurologic involvement. Some rare complications such as 
pulmonary arterial hypertension (PAH) and interstitial lung 
disease (ILD) were also collected.

The levels of autoantibodies were measured at the local 
laboratories of each center and included anti-nuclear 
antibody (ANA), anti-double strand DNA (anti-dsDNA) 
antibody, anti-Sm antibody, anti-SSA antibody, anti-SSB, 
anti-u1 small-nuclear RNA-protein (anti-RNP) antibody, and 
anti-ribosomal RNA-protein (anti-rRNP). Most centers tested 
ANA and anti-dsDNA antibody by immunofluorescence assay 
with Hep-2 cell line and the anti-extractable nuclear antigen 
(ENA) antibody (including anti-Sm, anti-SSA, anti-SSB, 
anti-RNP, and anti-rRNP antibodies) were tested with the 
immunoblotting assay. Anti-phospholipid antibodies (aPLs) 
were not mandatory tests unless antiphospholipid syndrome 
was suspected. Complement levels were also tested and 
recorded in the registry.

Disease activity was evaluated in all SLE patients by the SLE 
disease activity index (SLEDAI-2000)[16] and physician global 
assessment (PGA).

Statistical Analysis

Baseline data were analyzed using SASP software. Variables 
were described using counts and/or percentages or medians 
and ranges.
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Results

Demographics

The baseline data of 25,147 SLE patients ’ were analyzed in 
total. 23,201 (92.3%) patients were female and 1946 (7.7%) 
patients were male, with the female-to-male ratio of 11.9:1. 
1152 (4.6%) patients were aged 5–17  years old and the 
female-to-male ratio was 6.2:1 in this group of patients. The 
mean age at entry was 36.1 ± 12.9-year-old and the mean 
age at diagnosis of lupus was 32.1  ±  12.8-year-old. The 
mean age at onset of initial symptoms was 31.2 ± 12.6 years. 
Comorbid conditions presented less than one percent of the 
total SLE patients, including coronary heart disease (0.9%), 
stroke (0.8%), fragile fracture (0.8%), and cancer (0.7%). 777 
(3.6%) patients were pregnant at entry and 3002 (19.3%) 
patients were dysgenesis at baseline.

Clinical Manifestations

The baseline data of 25,147 patients showed that 14,948 
(59.4%) patients presented with skin and mucosa lesions, 
13,842 (55.0%) patients had arthritis, 10,868 (43.2%) patients 
had alopecia, 10,066 (40.0%) patients presented with acute 
and subacute cutaneous lupus, 8430 (33.5%) had kidney 
involvement, 7028 (28.0%) presented with chronic skin lesions 
and lupus profundus, 5876 (23.4%) patients had leukopenia 
or lymphopenia, 5710 (22.7%) patients had ulcers, 4352 
(17.3%) had thrombocytopenia, and 2785 (11.1%) patients 
had serositis. In addition, 1.1% of patients had confirmed 
PAH and the prevalence rate of cerebrovascular disease 
was 0.3%. More than half of Chinese SLE patients (55.14%) 
presented with musculoskeletal involvement, 37.2% of 
patients had hematological disorders and other systems were 
presented in a much lower frequency such as neuropathy 
(1.5%), gastrointestinal involvement(1.0%), cardiopulmonary 
abnormalities(2.5%), and ophthalmological lesions (0.3%).

Autoantibodies and Complement Level

The most common autoantibodies were positive ANA, which 
was positive in 23,777 (94.6%) patients, the anti-dsDNA 
antibody was positive in 16,704 (66.4%) patients, the anti-
Sm antibody was positive in 9506 (37.8%) patients. Low 
complement (Low C3 or C4) level was presented in 9721 
(38.7%) patients at entry.

Disease Activity

Every patient was assessed by SLEDAI and PGA for disease 
activity when being registered. The median SLEDAI score 
was 4 (IQR 9) and the median PGA was 1.1 (IQR 1.0). 

The patients were stratified by SLEDAI scores into groups, 
including 16,705 (66.4%) patients in the mild active group 
(£6), 4780 (19.0%) patients in the moderately active group 
(7–12), and 3660 (14.6%) patients in the very active group 
(>12). In addition, 14,641 (58.2%) patients had SLEDAI score 
≤ 4 at registration, which means over half of the CSTAR 
registry patients were in clinical remission when they were 
registered. However, more than 40% of patients remained 
active during the follow-up.

Discussion

SLE has been recognized as a chronic, life-threatening 
rheumatic disease with strong heterogeneity and requires 
individualized diagnosis and treatment. It is well known that 
SLE affects women more often than men and is much more 
prevalent in certain ethnic groups, such as African-Americans 
and Asians.[17] The prevalence of SLE in Chinese ranks the 
second in the world,i.e., more prevalent than Caucasians but 
less than African-Americans.[1, 2] It is estimated that the total 
number of SLE patients in China mainland is more than one 
million. However, most studies in the past were retrospective 
or conducted in a relatively patient population.[18, 19]

As the first national lupus study group in China, CSTAR 
initiated an online SLE registry in 2009. The CSTAR registry 
now has become the largest prospective SLE cohort in China. 
The number of participating centers has increased from 104 
provincial hospitals in 2009 to 309 hospitals in 2019, which 
has covered most of China’s mainland. More than 85% of 
patients registered in recent 4  years and more than 40% 
of all registered SLE patients had follow-up records. These 
data show the improved awareness of disease management 
in China from both physicians’ and patients’ perspectives. 
With strict quality control measures and protocol-directed 
data collection operation, the CSTAR registry can provide 
high quality and reliable data of Chinese SLE patients for 
a better understanding of the disease pattern as well as for 
conducting research projects. Early in this year, findings from 
the CSTAR registry have served as solid evidence for the 
2020 Chinese guidelines for the diagnosis and treatment of 
systemic lupus erythematosus.[20]

As data in the CSTAR registry has shown, SLE mainly 
occurred in childbearing women which is similar to and 
consistent with other studies. It is worth pointing out that 
patients in the CSTAR registry were diagnosed at an average 
age of 32.1 years old, which is less than 1 year after the onset 
of the disease symptoms(31.2  years). This suggests that 
along with the development of rheumatology in China, both 
the awareness of the disease and diagnosis assessments 
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were much improved in the past 10 years. Residential region 
records have shown that in the CSTAR registry, more patients 
are from the northeast (8.3%) and northwest (7.9%) part of 
China, but much less from the northern (25.0%) or eastern 
(20.3%) part of China. This may be caused by the unbalance 
of medical resources in China. To promote the set-up and 
development of rheumatology in general hospitals, and to 
improve the diagnosis and treatment capacity for rheumatic 
diseases of the country, the National Health Commission 
of the PRC had released a guideline for the set-up and 
management of the rheumatology department in general 
hospitals last year. In the CSTAR registry, approximately 
20% of the total patient population could not get pregnant. 
This is in accordance with other studies. This implies that 
a greater risk of dysgenesis in SLE patients than in the 
general population.[21] Pre-conception counseling for patients 
with SLE is critical to a successful pregnancy. A planned 
pregnancy could significantly reduce the risk of flares during 
pregnancy and improve pregnancy outcomes.[22, 23]

In the CSTAR registry, the most common clinical manifestations 
are skin and mucosal lesions, arthritis, hair loss, and kidney 
involvement. This disease patterns is similar with other 
studies. In addition, some clinical manifestations have been 
shown a downward tendency compared with a few years ago. 
For example, the percentage of kidney involvement in 2104 
SLE patients registered in the CSTAR was 47.4% in 2010, 
but this has decreased to 33.5% in this study.[24]

Autoantibodies and complement levels were assessed 
in local laboratories according to the CSTAR registry 
guideline. However, without the confirmation of antibodies 
by a central lab, we could not analyze the pattern of 

phenotypes associated with these antibodies. From 
current results, the most common antibody that is positive 
in SLE patients is ANA, followed by anti-ds-DNA antibody 
in 66.4% of patients. Approximately 40% of patients had 
low blood complement levels and 79% of patients had 
either positive anti-ds-DNA or low complement when being 
registered. According to the CSTAR registry protocol, all 
DNA and serum samples will be transported to the leading 
site, PUMCH, for future analysis.

In the newly released 2020 Chinese guidelines 
for the diagnosis and treatment of systemic lupus 
erythematosus, the use of SLEDAI-2000 score combined 
with PGA to evaluate patient’s overall disease activity 
is recommended.[19] In this registry, SLEDAI, PGA, and 
SLICC damage index were used to assess disease activity 
and organ damage at the entry and during each follow-up 
visit. Since the CSTAR registry is initiated, 9486 patients 
with more than one follow-up visit, 5442 patients have one 
follow-up, 2042 patients have two visits, 1008 have three 
visits, 529 patients have four follow-up visits, and 465 
patients have more than five follow-up visits are recorded. 
These longitudinal data can provide strong support for 
future studies.

In conclusion, during the past 10  years since the CSTAR 
registry was initiated, more than 25,000 Chinese SLE 
patients were registered and approximately 10,000 of them 
were followed in the registry. In this study, we outlined the 
major demographic and clinical characteristics of Chinese 
SLE patients. As the largest Chinese SLE patient cohort, the 
CSTAR registry would provide support for future studies and 
international collaborations.
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