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Abstract
Objective

This study aimed to examine the associations between family history and clinical manifestations and immunologic 
characteristics of lupus in China. 

Methods
Based on their family history, lupus patients from the Chinese Lupus Treatment and Research group (CSTAR) registry 

were categorised: familial lupus (FL), family history of other rheumatic disorders (RD), and sporadic lupus (SL). 
Demographic data, clinical manifestations, and laboratory data were compared among these three groups. 

Results
A total of 2,104 patients from CSTAR were included, with 34 (1.6%) in the FL group, 50 (2.4%) in the RD group, and 

2,020 (96.0%) in the SL group. There were no significant differences in age or gender among these groups (p=0.36 and 
p=0.75, respectively). The prevalence of discoid rash and positivity of anti-RNP antibodies differed significantly among 

the three groups. Photosensitivity and neurological disorder were marginally significantly different among the three groups 
(p=0.05). No statistical differences were observed in other clinical manifestations or laboratory results. In the FL group, 

first-degree relatives (25/34, 73.5%) had higher susceptibility to lupus. Rheumatoid arthritis (RA) (35/50, 70.0%) was 
the most frequent non-lupus rheumatic disorder in the RD group. 

Conclusion
Among lupus patients, the rate of familial lupus was lower in Chinese patients than among other ethnicities. 

Familial lupus cases are found mainly among their first-degree relatives. A family history of lupus did not significantly 
affect clinical phenotypes, except for higher frequency of discoid rash and anti-RNP in the FL group, and more anti-RNP 

positivity in the RD group.
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Introduction
Systemic lupus erythematosus (SLE) is 
a chronic inflammatory disease of un-
known aetiology that can affect almost 
any organ system, accompanied by het-
erogeneous clinical manifestations and 
immunologic characteristics. The com-
plexity of the aetiology and pathogen-
esis in SLE and its genetic and environ-
mental factors are great challenges to 
both clinicians and researchers. Strong 
indications of a genetic component in 
SLE come from studies in families as 
well as in monozygotic and dizygotic 
twins, which identified several SLE-
associated loci and genes (e.g. IRF5, 
PTPN22, CTLA4, STAT4 and BANK1) 
(1-7). However, the severity and out-
come of familial lupus were not found 
to be significantly different from those 
of sporadic cases among different eth-
nicities except in juvenile SLE, with a 
greater severity of disease in the highly 
consanguineous Kuwaiti and Sultanate 
of Oman population (8-13). It remains 
unknown whether the clinical manifes-
tations and immunologic characteris-
tics of familial lupus differ from those 
of sporadic lupus in the Chinese popu-
lation.
To examine whether family history is 
associated with differences in clini-
cal and laboratory phenotypes among 
Chinese patients with SLE, we ana-
lysed associations between familial his-
tory and clinical/laboratory manifesta-
tions based on data from the Chinese 
SLE Treatment and Research group 
(CSTAR) registry. 

Materials and methods
Patient enrolment
Our analysis was based on data from 
the CSTAR registry, which was the first 
nationwide online registry of Chinese 
patients with SLE, launched in April 
2009.The database depicted the clinical 
characteristics of patients with lupus 
from 104 rheumatology centres, cover-
ing 30 provinces in China. To ensure the 
quality of data collection, all sites were 
trained and assessed using the same 
standard operating procedures (SOPs) 
and protocol (14-16). Treating rheuma-
tologists took patients’ family history 
and medical history. Coordinators were 
in charge of enrolling patients, and phy-

sicians inspected the data randomly. All 
patients met SLE classification criteria 
as revised by the American College of 
Rheumatology (ACR) in 1997 (17).
The study was approved by the cen-
tral ethics committee of Peking Union 
Medical College Hospital, which was 
the leading site for CSTAR (review 
number no. S-478). Other centres also 
obtained ethics approval if required 
by local regulations. Written informed 
consent was obtained from all patients.

Family history and degree 
of relationship 
Familial lupus (FL) patients were de-
fined as those who had at least one oth-
er family member (specifically, a first-, 
second- or third-degree relative) with 
confirmed diagnosis of SLE. Sporadic 
lupus (SL) patients were those who had 
no familial history of lupus or other 
rheumatic disorder. Patients with a 
family history of other rheumatic disor-
ders other than lupus made up the other 
rheumatic disorder (RD) group.
The degree of relationship describes 
the proportion of genes shared by two 
blood relatives. The above definition of 
first-, second-, or third-degree relatives 
comes from the UK NHS National Ge-
netics and Genomics Education Centre 
(www.geneticseducation.nhs.uk/genet-
ic-glossary/181-first-degree-relative).

Clinical data collection
Typical systemic manifestations were 
assessed and entered in the system: 
rash, oral ulceration, fever, vasculitis, 
arthritis, myositis, lupus nephritis, pleu-
ritis, pericarditis, and neuropsychiatric 
disorders. The SLE Disease Activity In-
dex (SLEDAI) at the time of enrolment 
in the registry was calculated.

Sample collection and analysis
Blood samples were collected in the 
ward during hospitalisation or on-
site visit to an out-patient department 
during follow-up, and tested at local 
laboratories. All laboratories were in 
compliance with the “Regulations of 
clinical laboratories in medical institu-
tions” from the China Food and Drug 
Administration (CFDA). Autoantibody 
spectrum included anti-nuclear anti-
body (ANA), anti-extractable nuclear 
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antigen (ENA) antibody panel, anti-
double-stranded (ds) DNA, and anti-
phospholipid (APL) antibody. ANA and 
anti-dsDNA antibody were detected 
mainly by immunofluorescence assay 
with the Hep-2 cell line. The Anti-ENA 
antibody panel (including anti-Sm, an-
ti-SSA, anti-SSB, anti-RNP, and anti-
rRNP antibodies) was tested by immu-
noblotting. APL antibody was tested by 
enzyme-linked immune-sorbent assay 
(anticardiolipin and anti-β2 glucopro-
tein I antibody) and/or dilute Russell 
viper venom test (lupus anticoagulant). 
Routine laboratory findings were re-
corded, including leucopenia, thrombo-
cytopenia, hypocomplementaemia, and 
proteinuria. The methods were authen-
ticated by Chinese health authorities. 

Statistical analysis 
Demographic data are presented as 
mean values (SD). Distribution of 
clinical phenotype and positivity of 
autoantibodies in different groups are 
expressed as patient number and per-
centage. The distributions of the cate-
gorical and continuous variables across 
the three groups were assessed with 
Mantel-Haenszel Chi-square test and 
analysis of variance (ANOVA) wher-
ever appropriate. All tests of signifi-
cance were two sided, and a p-value of 
<0.05 was considered to be statistically 
significant. Statistical analysis was per-
formed using SPSS 17.0.

Results
Demographic characteristics 
of three groups of lupus patients
There were 2,104 patients with lupus 
registered in CSTAR up to February 
2010. The overall proportion of males 
to females was 10.1% with similar 
distribution among the three groups. 
The age at diagnosis was 27.2±11.0 
yrs in the FL group, 31.3±10.7 yrs in 
the SL group, and 30.4±12.4 yrs in the 
RD group A history of familial lupus 
or other rheumatic disorders did not 
change the age at diagnosis as it did not 
reach significant differences among the 
groups (p=0.31; Table I).

Family history
Of 2,104 patients, 34 (1.6%) were 
found to have familial history of lupus 

(FL group); 50 (2.4%) were identi-
fied as having familial history of an-
other rheumatic disorder (RD group). 
However, the vast majority of patients 
(2,020, 96.0%) were confirmed as spo-
radic lupus cases (SL group). 
Among the 34-member in FL group, 
25 (73.5%) cases involved first-degree 
relatives, 5 involved second-degree 
relatives, and 4 third-degree relatives. 
Furthermore, 5 FL patients had more 
than two cases of SLE in their families, 
4 of which involved first-degree rela-
tives; one family had involvement of 

both first- and second-degree relatives.
In the 50-member group with familial 
members who had other rheumatic dis-
orders, the most common disorder was 
rheumatoid arthritis (35 cases), followed 
by Sjögren’s syndrome (6), ankylosing 
spondylitis (3), undifferentiated connec-
tive tissue disease (3), and one case each 
of dermatomyositis, mixed connective 
tissue disease, and progressive systemic 
sclerosis. Additionally, 37 (74.0%) of 
the 50 cases involved first-degree rela-
tives, 4 (8.0%) second-degree relatives, 
and 9 (18.0%) third-degree relatives. 

Table I. Demographic data of FL, RD and SL groups.

 	 FL (n=34)	 RD (n=50)	 SL (n=2020)	 p-value

Gender							       0.67
Female	 31	 (91.2)	 47	 (94.0)	 1836	 (90.9)	
Male	 3	 (8.8)	 3	 (6.0)	 184	 (9.1)	
Age on diagnosis	 27.2	 (11.0)	 31.3	 (10.7)	 30.4	 (12.4)	 0.31

FL: familial lupus; RD: lupus with family history of other rheumatic disorder; SL: sporadic lupus. The 
differences across the three groups were assessed with ANOVA. p-value <0.05 was considered to be 
statistically significant.

Table II. Clinical phenotype among three groups of lupus patients.

 	 FL (n=34)	 RD (n=50) 	 SL (n=2020)	 p-value 

Malar rash								        0.83
	 No	 14	 (41.2)	 32	 (64.0)	 1049	 (51.9)	
	 Yes	 20	 (58.8)	 18	 (36.0)	 971	 (48.1)	
Discoid rash								        0.01
	 No	 29	 (85.3)	 45	 (90.0)	 1912	 (94.7)	
	 Yes	 5	 (14.7)	 5	 (10.0)	 108	 (5.3)	
Photosensitivity								        0.05
	 No	 22	 (64.7)	 33	 (66.0)	 1523	 (75.4)	
	 Yes	 12	 (35.3)	 17	 (34.0)	 497	 (24.6)	
Oral ulcers 								        0.74
	 No	 27	 (79.4)	 36	 (72.0)	 1575	 (78)	
	 Yes	 7	 (20.6)	 14	 (28.0)	 445	 (22)	
Non-erosive							       0.69
arthritis	 No	 18	 (52.9)	 15	 (30.0)	 924	 (45.7)	
	 Yes	 16	 (47.1)	 35	 (70.0)	 1096	 (54.3)	
Serositis								        0.79
	 No	 31	 (91.2)	 38	 (76.0)	 1690	 (83.7)	
	 Yes	 3	 (8.8)	 12	 (24.0)	 330	 (16.3)	
Renal disorder								        0.76
	 No	 18	 (52.9)	 24	 (48.0)	 1064	 (52.7)	
	 Yes	 16	 (47.1)	 26	 (52.0)	 956	 (47.3)	
Neurological							       0.05
disorder	 No	 34	 (100.0)	 50	 (100.0)	 1919	 (95.0)	
	 Yes	 0	 (0)	 0	 (0)	 101	 (5.0)	
Haematological							       0.91
disorder	 No	 14	 (41.2)	 23	 (46.0)	 886	 (43.9)	
	 Yes	 20	 (58.8)	 27	 (54.0)	 1134	 (56.1)	
SLEDAI		  9.1 ± 7.1	 9.7 ± 7.1	 9.7 ± 6.8	 0.87

FL: familial lupus; RD: lupus with family history of other rheumatic disorder; SL: sporadic lupus.
The distributions of clinical phenotype across the three groups were assessed with Mantel-Haenszel 
Chi-square test. p-value <0.05 was considered statistically significant.
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Clinical phenotype among 
three groups of lupus patients
All clinical characteristics, including 
initial symptom, affected organ sys-
tem, and SLEDAI at enrolment visit, 
are shown in Table II.
In the FL group, 14.7% (5 of 34) pa-
tients of experienced discoid rash, 
which was significantly higher than 
the 5.3% (108 out of 2,020) in the SL 
group and the 10.0% (5 of 50) in the RD 
group (p=0.01). The positivity for pho-
tosensitivity showed a marginally sig-
nificant declining tendency from FL to 
RD to SL: 35.3% vs. 34.0% vs. 24.6%, 
respectively (p=0.05). It is very inter-
esting that neurological disorders were 
present only in the SL group (5%), a 
marginally significant statistical differ-
ence (p=0.05). The prevalence of non-
erosive arthritis was 47.1% in the FL 
group, much lower than the 54.3% in 
the SL group and the 70.0% in the RD 
group. However, the difference did not 
reach statistical significance. The prev-
alence other clinical manifestations, 
such as malar rash, oral ulcers, serosi-
tis, renal disorders, and haematological 
disorders, were comparable among the 
three groups, and SLEDAIs were com-
parable at enrolment. 

Prevalence of auto-antibodies 
among three groups of lupus patients
Among the antibodies tested, the distri-
bution of anti-RNP was significantly dif-
ferent: it was much lower in SL (8.6%) 
than in FL (14.7%) or RD (20.0%) 
groups (p=0.01). The proportion of posi-
tive ANA was 98.0% in SL and 100% 
in the FL and RD groups; there was no 
significant difference in ANA positiv-
ity among the groups (Table III). As a 
specific marker for lupus, levels of anti-
Sm antibody did not differ significantly 
among the groups; anti-SSA and anti-
SSB were also comparable, as were dis-
tributions of anti-rRNP and APL. Anti-
dsDNA, which is considered a marker 
for disease activity, was not significantly 
different among the three groups, which 
was consistent with the results of SLE-
DAI. These results confirm the absence 
of significant differences in disease ac-
tivity among the groups.

Discussion
The fact that lupus is a heterogeneous 
disease whose pathogenesis remains 
unclear has severely hindered innova-
tions in treatment. Accurate charac-
terisation of the disease will greatly 
improve our understanding of lupus, its 

public health burden, and implications 
for health-care planning. Efforts have 
been made to identify and collect data 
from more lupus (18-21). Specifically, 
CSTAR has made efforts to character-
ise Chinese patients with lupus. The 
more than 2,000 registered lupus cases 
in this analysis allow the creation of 
more precise and meaningful subgroup 
analyses to improve our understanding 
of the disease.
Among lupus patients, the proportion 
of familial lupus was 1.6% in our regis-
try, similar to a recent population-based 
family study (1.3%) from Taiwan (22). 
However, it was much lower than in 
previous western studies (5.0%–9.4%) 
(8-10). In studies from the Middle East, 
the prevalence of familial lupus was 
far higher, with 27.4% in Kuwaiti pa-
tients and 36% with juvenile lupus in 
the Sultanate of Oman (8, 13). More 
interestingly, the prevalence of famil-
ial lupus was also low (2.3%) in other 
Chinese studies of patients with lupus 
nephritis (22). Of familial lupus cases, 
70.6% involved first-degree relatives 
in this study, which was similar to pre-
vious studies, including one from Tai-
wan (22). However, more first-degree 
relative cases involved parent/offspring 
than siblings in our study (10, 11, 23).
The reason for the relatively low preva-
lence of familial lupus in our Chinese 
population with lupus is unclear. Pos-
sible reasons included genetic hetero-
geneity from ethnic origin, highly con-
sanguineous gathering of local inhab-
itant, and incomplete coverage of the 
registry, though the data in this study 
covers almost all the provinces in Chi-
na. Future studies would improve our 
understanding of these differences by 
implementing diligent analysis of lupus 
heterogeneities pedigrees and genome 
analysis (24-26).
Given the considerable evidence for 
genetic susceptibility to lupus, the fa-
milial lupus patients with increased 
genetic risk might raise earlier onset 
of lupus and make diagnosis of lupus 
earlier, comparing to other two groups 
(2, 27-29). However, the mean ages at 
diagnosis in the FL group did not differ 
significantly from those in the RD and 
SL groups in our study. On the other 
hand, it is consistent with previous ob-

Table III. Laboratory features of three groups of lupus patients.
 
 	 FL (n=34)	 RD (n=50) 	 SL (n=2020)	 p-value 

ANA								        0.22
	 No	 0	 (0)	 0	 (0)	 40	 (2)	
	 Yes	 34	 (100)	 50	 (100)	 1980	 (98)	
Anti-Sm								        0.90
	 No	 29	 (85.3)	 41	 (82)	 1684	 (83.4)	
	 Yes	 5	 (14.7)	 9	 (18)	 336	 (16.6)	
Anti-RNP								        0.01
	 No	 29	 (85.3)	 40	 (80)	 1846	 (91.4)	
	 Yes	 5	 (14.7)	 10	 (20)	 174	 (8.6)	
Anti-SSA								        0.87
	 No	 26	 (76.5)	 39	 (78)	 1541	 (76.3)	
	 Yes	 8	 (23.5)	 11	 (22)	 479	 (23.7)	
Anti-SSB								        0.92
	 No	 32	 (94.1)	 41	 (82)	 1807	 (89.5)	
	 Yes	 2	 (5.9)	 9	 (18)	 213	 (10.5)	
Anti-rRNP								        0.31
	 No	 11	 (73.3)	 13	 (59.1)	 736	 (75.3)	
	 Yes	 4	 (26.7)	 9	 (40.9)	 242	 (24.7)	
APL								        0.79
	 No	 8	 (47.1)	 14	 (63.6)	 501	 (55.8)	
	 Yes	 9	 (52.9)	 8	 (36.4)	 397	 (44.2)	 
Anti-dsDNA								        0.95
	 No	 26	 (76.5)	 32	 (64)	 1433	 (70.9)	
	 Yes	 8	 (23.5)	 18	 (36)	 587	 (29.1)	

FL: familial lupus; RD: lupus with family history of other rheumatic disorder; SL: sporadic lupus.
The distributions of laboratory test results across the three groups were assessed with Mantel-Haenszel 
Chi-square test. p-value <0.05 was considered statistically significant.



85Clinical and Experimental Rheumatology 2018

Family history and lupus / X. Leng et al.

servations that development of lupus is 
a dose-dependent combination of envi-
ronmental exposures, estrogenic hor-
mones, and genetic predisposition (30).
Discoid rash was significantly more 
common in our FL group than in the 
other two groups. Photosensitivity mar-
ginally significantly declined from FL 
to RD to SL groups, in parallel to de-
creasing in genetic predisposition. On 
the other hand, although neurological 
involvements were only observed in 
the SL group which almost indicated 
the neurological involvements were 
exempted from familial aggregation of 
lupus and other rheumatic disorders, 
more works are required to prove it. We 
did not find differences in imbalanced 
impairment in other organs/systems 
among the three groups. 
We compared the clinical and labora-
tory features of familial and sporadic lu-
pus from other cohorts and summarised 
the results in Table V. Compared to our 
Chinese cohort, there were more oral ul-
cer cases in familial lupus in the French 
and US cohorts. Furthermore, more 
pericarditis cases were associated with 
sporadic lupus in the Finnish cohort and 
more renal disorder cases in the French 
cohort. More interestingly, there were 
more neurologic disorders associated 
with familial lupus in the US cohort, 
which is the opposite observation of 
our study. In terms of laboratory, more 
anti-dsDNA positivity was seen in spo-

radic lupus in the Finnish cohort, com-
pared with our cohort (10). In general, 
the overall clinical profile of our three 
groups, including clinical manifesta-
tions and serologic tests, was consistent 
with other studies, despite some slight 
differences in clinical manifestations (9-
11, 23). The reason for such differences 
will hopefully be clarified by emerging 
large-scale genomic analyses. 
Accumulating data suggest that ge-
nome-wide association studies (GWAS) 
have been successful in identifying 
many new susceptibility loci for lupus, 
providing strong motivation for novel 
immunological work (30). Further-
more, regression analyses have been 
performed to link disease susceptibility 
loci to specific genes affecting disease 
manifestations (26, 27, 31). GWAS on 
our patient population is under prepara-
tion, and those results will provide more 
precise information on the relevance of 
genetic factors and clinical features. 
Within the lupus auto-antibody panel, 
the positivity of anti-RNP was sig-
nificantly lower in the sporadic lupus 
group than in the FL and RD groups. 
Except for anti-RNP, there was no sig-
nificant difference in other auto-anti-
body tests. In another study of lupus 
nephritis patients from China measur-
ing ANA, anti-dsDNA, anti-Sm, Anti-
RNP, anti-SSA/B, and APL, there was 
no difference between familial lupus 
and sporadic lupus (23).

In terms of disease activity, SLEDAI, 
including anti-dsDNA, was collected. 
Given that anti-dsDNA and SLEDAI 
are dynamic parameters of lupus activ-
ity and fluctuate with treatment, com-
paring SLEDAI from different stages 
among the three groups did not add 
value to the study. 
In conclusion, the rate of familial lupus 
was lower in our lupus population, and 
was associated mainly with first-degree 
relatives. Familial history was not sig-
nificantly associated with clinical phe-
notypes of lupus, except for a higher rate 
of discoid rash and anti-RNP in familial 
lupus (both p-values were 0.05). As with 
data from other countries, our findings 
also support the hypothesis that famil-
ial SLE and non-familial SLE are the 
same clinical entity; although the lupus 
phenotype may be influenced by ethnic 
origin (32-34). GWAS data will soon re-
veal more precision information on the 
relevance of genetic factors and clinical 
features in our patient population. 
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disorders included convulsion cases and psychosis cases in the Finland group. e: Only deep venous thrombosis cases were associated with APS in the Finland group. f: Haematologic disorders 
included leukopenia and thrombocytopenia. g: All cases in this group were SLE with lupus nephritis.  h: Serositis included serositis, pleuritic, and pericarditis. i: Haematologic disorders in-
cluded haemolytic anaemia, leukopenia, and thrombocytopenia.
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APPENDIX 
CSTAR co-authors
   1.	 Peking Union Medical College 
	 Hospital: Hongmei Song, Qian Wang, 

Qingjun Wu, Jinmei Su, Qun Shi, Xin 
You, Wenjie Zheng, Ying Jiang, Dong 
Xu, You Hou, Min Shen, Hua Chen, 
XiaodanGan, Chaojun Hu, Jiuliang 
Zhao, Suxian Liu.

   2.	 The Affiliated Drum Tower Hospital 
of Nanjing University Medical School: 
Lingyun Sun.

   3.	 Anhui Provincial Hospital: 
	 Xiangpei Li, Xiaomei Li.
   4.	 The Affiliated Hospital of Bengbu 

Medical College: 
	 Zhijun Li, ChanghaoXie.
   5.	 The First Affiliated Hospital of Sun 

Yat-sen University: Xiuyan Yang.
   6.	 The Second Hospital of Shanxi 
	 Medical University: 
	 Xiaofeng Li, Jinli Ru.
   7.	 Beijing Hospital Affiliated to the 
	 Ministry of Health of PRC: 
	 Cibo Huang, Bei Lai.
   8.	 China-Japan Friendship Hospital 
	 Affiliated to the Ministry of Health of 

PRC: Donghai Wu.
   9.	 Beijing Chao-Yang Hospital, Capital 

Medical University: 
	 Yi Zheng, Xiaohong Wen.
 10.	 Xuanwu Hospital Affiliated to Capital 

Medical University: Xiaoxia Li.
 11.	 Beijing Friendship Hospital Affiliated 

to Capital Medical University: 
	 Ting Duan.
 12.	 Beijing Children Hospital Affiliated to 

Capital Medical University: Caifeng Li.
 13.	 Capital Institute of Pediatrics: 
	 Fengqi Wu.
 14.	 Chinese People’s Liberation Army 

General Hospital: 
	 Feng Huang, Jian Zhu.
 15.	 Changhai Hospital Affiliated to the 

Second Military Medical University: 
Dongbao Zhao.

 16.	 Changzheng Hospital Affiliated to the 
Second Military Medical University: 
Huji Xu.

 17.	 Huashan Hospital Affiliated to Fudan 
University: Hejian Zou, HaominQiu.

 18.	 The First Affiliated Hospital of Anhui 
Medical University: 

	 Jianhua Xu, Li Mu.
 19.	 Qilu Hospital of Shandong University: 

Xingfu Li.
 20.	 The Second Affiliated Hospital of 
	 Zhejiang University School of 
	 Medicine: Huaxiang Wu.
 21.	 The Third Affiliated Hospital of Sun 

Yat-sen University: JieruoGu, OuJin.
 22.	 The Second Affiliated Hospital of 

Guangzhou Medical College: Yi Tao.
 23.	 Guangdong Provincial People’s 
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	 Hospital: Xiao Zhang, Guangfu Dong.
 24.	 Xiangya Hospital, Central South 
	 University: XiaoxiaZuo, Yisha Li.
 25.	 The First Affiliated Hospital of Harbin 

Medical University: 
	 Zhiyi Zhang, Yifang Mei. 
 26.	 The First Hospital of China Medical 

University: 
	 Weiguo Xiao, Hongfeng Zhang.
 27.	 Xijing Hospital Affiliated to the 
	 Fourth Military Medical University:
	  Ping Zhu, Zhenbiao Wu.
 28.	 The Second Hospital of Lanzhou 
	 University: Yi Wang.
 29.	 West China Hospital Affiliated to 
	 Sichuan University: Yi Liu.
 30.	 The Affiliated Hospital of North 
	 Sichuan Medical College: 
	 Guohua Yuan.
 31.	 Sichun Provincial People’s Hospital: 

Bin Zhou.
 32.	 The People’s Hospital of Xinjiang 
	 Autonomous Region: Lijun Wu.
 33.	 Jiangsu Provincial People’s Hospital: 

Miaojia Zhang.
 34.	 The First Affiliated Hospital of 
	 Zhengzhou University: Shengyun Liu.
 35.	 Shengjing Hospital Affiliated to China 

Medical University: Ning Zhang.
 36.	 The First Affiliated Hospital of 
	 Shantou University Medical College: 

Qingyu Zeng.
 37.	 Tianjin First Central Hospital: 

Wencheng Qi, Feng Han.
 38.	 The Affiliated Hospital of Bengbu 

Medical College: 
	 Zhijun Li, ChanghaoXie.
 39.	 Peking University First Hospital:
	  Zhuoli Zhang, Yu Wang.
 40.	 Peking University Shougang Hospital: 

Shuling Han.
 41.	 Beijing Jishuitan Hospital: 
	 Hui Song, Shumin Yan.
 42.	 Fuxing Hospital Affiliated to Capital 

Medical University: 
	 Wen Luo, Peilin Li.
 43.	 Beijing Shunyi Hospital: Xiaomin Liu.
 44.	 Peking University Third Hospital: 
	 Xiangyuan Liu, Xiaoli Deng.
 45.	 South-West Hospital Affiliated to 

Third military Medical University: 
Yongfei Fang.

 46.	 The First People’s Hospital of Foshan: 
Guoqiang Chen.

 47.	 Fujian Provincial Hospital: He Lin.
 48.	 The Second Affiliated Hospital of 
	 Fujian Medical University: Ling Lin.
 49.	 Fuzhou General Hospital of Nanjing 

Military Region: Yinong Li.
 50.	 Zhongshan Hospital Affiliated to 

Fudan University: Lindi Jiang, Lili Ma.
 51.	 The First Affiliated Hospital of 

Guangxi Medical University: 
	 Cheng Zhao, Zhanrui Chen.

 52.	 The People’s Hospital of Guangxi 
	 Autonomous Region: Jinying Lin.
 53.	 The Affiliated Hospital of Guiyang 

Medical College: Long Li.
 54.	 The Second Affiliated Hospital of 
	 Harbin Medical University: 
	 Yinhuan Zhao.
 55.	 Hainan Provincial People’s Hospital: 

Feng Zhan, Shudian Lin.
 56.	 Hebei Provincial People’s Hospital: 

Fengxiao Zhang, Yonglong Yan.
 57.	 Bethune International Peace Hospital: 

Zhenbin Li.
 58.	 Henan Provincial People’s Hospital: 

Fengmin Shao, Wei Liu.
 59.	 The First Hospital of Qiqihar: 
	 Xiaowei Gong.
 60.	 Tongji Hospital Affiliated to Tongji 

Medical School of Huazhong 
	 University of Science and Technology: 

Shaoxian Hu.
 61.	 Jiangxi Provincial People’s Hospital: 

Youlian Wang.
 62.	 No. 202 Hospital of People’s 
	 Liberation Army: Yiping Lin, Lin Guo.
 63.	 The Affiliated Hospital of Inner 
	 Mongolia Medical College: 
	 Hongbin Li.
 64.	 Nanfang Hospital Affiliated to 
	 Southern Medical University: Mi Yang.
 65.	 The General Hospital of Ningxia 
	 Medical University: 
	 Yi Gong, Hong Zhu.
 66.	 The Affiliated Hospital of Qingdao 

University Medical College: 
	 Jibo Wang
 67.	 The Fourth People’s Hospital of 
	 Shenzhen Affiliated to Guangdong 

Medical College: 
	 Zhizhong Ye, Zhihua Yin.
 68.	 The General Hospital of TianJin 
	 Medical University: Lu Gong.
 69.	 Beijing Tongren Hospital Affiliated to 

Capital Medical University: 
	 Zhengang Wang, Li Cui.
 70.	 The Second People’s Hospital of 

Wuxi: Tianli Ren.
 71.	 The People’s Hospital of Wuxi: 
	 Yaohong Zou.
 72.	 The Second Xiangya Hospital of 
	 Central South University: 
	 Jinwei Chen, Ni Mao.
 73.	 The First People’s Hospital of Yunnan 

Province: Qin Li.
 74.	 The First Affiliated Hospital of 
	 Zhejiang University School of 
	 Medicine: Jin Lin.
 75.	 Sun Yat-sen Memorial Hospital, Sun 

Yat-sen University: 
	 Lie Dai, Baiyu Zhang.
 76.	 The First People’s Hospital of 
	 Changzhou: Min Wu, Wen Xie.
 77.	 The Affiliated Orthopaedic Hospital 

of Shandong Linyi People’s Hospital: 

Zhenchun Zhang.
 78.	 Zhejiang Provincial People’s Hospital: 

Zhenhua Ying.
 79.	 The First Affiliated Hospital of Baotou 

Medical College: Yongfu Wang.
 80.	 The Affiliated Hospital of Nantong 

University: Zhanyun Da, GenkaiGuo.
 81.	 The First Affiliated Hospital of Suzhou 

University: Zhiwei Chen.
 82.	 Beijing Shijitan Hospital: 
	 Miansong Zhao.
 83.	 Shandong Yantai Yuhuangding 
	 Hospital: Weiling Yuan.
 84.	 The General Hospital of Daqing 
	 Oilfield: Xiangjie Bi.
 85.	 First Affiliated Hospital of Medical 

College of Xi’an Jiaotong University: 
Lan He, Dan Pu.

 86.	 Provincial Hospital Affiliated to 
	 Shandong University, Jinan, China: 

Yuanchao Zhang, Limin Zhang.
 87.	 Ji’nan University 2nd Clinical 
	 Medicine College, Shenzhen People’s 

Hospital: 
	 Dongzhou Liu, Xiaoping Hong.
 88.	 No.285 Hospital of People’s 
	 Liberation Army: Zhu Chen.
 89.	 The First Hospital of Shanxi Medical 

University: Xiumei Liu, YiqunHao.
 90.	 Kailuan Hospital Affiliated to North 

China Coal Medical College: 
	 Liufu Cui.
 91.	 Peking University Shenzhen Hospital: 

Qingwen Wang, Yi-Sheng Zhu.
 92.	 The First Affiliated Hospital of Fujian 

Medical University: Junmin Chen.
 93.	 The First Hospital of Ningbo: 
	 Xiafei Xi.
 94.	 Shanxi Provincial People’s Hospital: 

Lihua Fang.
 95.	 The Second Hospital of Hebei Medical 

University: HongtaoJin, HuifangGuo.
 96.	 The First Affiliated Hospital of 
	 Wenzhou Medical College: 
	 Xiaochun Zhu.
 97.	 The Third Affiliated Hospital of Hebei 

Medical University: Ping Wei.
 98.	 The First Affiliated Hospital of 
	 Xinjiang Medical University: Li Wei.
 99.	 Qingdao Municipal Hospital: 
	 Houheng Su.
100.	Wuhan Union Hospital Af-

filiated to Tongji Medical School of 
Huazhong University of Science and 
Technology:Lingxun Shen.

101.	No. 264 Hospital of People’s 
	 Liberation Army: 
	 Jinli Ru, XiaoxiangXie.
102.	Zhongda Hospital Affiliated to 
	 Southeast University: Meimei Wang.
103.	The Central Hospital of Sichuan 
	 Mianyang: Jing Yang, Yuzhang.
104.	The Seventh People’s Hospital of 

Shenyang: Zhen Wang, Tienan Li.


