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Serological and clinical associations 
of autoantibodies in Chinese 
patients with new‑onset systemic 
lupus erythematosus
Muxue Gong 1, Li Dai 1, Zhuobei Xie 1, Dengxiao Hong 1, Ning Li 1, Xiaoyun Fan 1 & 
Changhao Xie 1,2*

To study the clinical significance of autoantibodies in Chinese patients with new‑onset systemic lupus 
erythematosus (SLE), we enrolled 526 new‑onset patients who met the 1997 Updated American 
College of Rheumatology SLE Classification Criteria for a retrospective cohort study. Chi‑square 
test and Wilcoxon rank‑sum test were used to detect the relationship of autoantibodies with clinical 
manifestations and serological results respectively. Our results demonstrated that the positive 
rate of anti‑ribosomal P protein (anti‑P) antibody in female patients was higher than that in male 
patients (41.2% vs. 22%, P = 0.008). Patients with anti‑SSB (43.95 ± 73.12 vs. 40.92 ± 75.75, P = 0.004; 
63.93 ± 103.56 vs. 55.06 ± 120.84, P = 0.008 respectively) antibodies had higher levels of alanine 
aminotransferase (ALT) and aspartate transaminase (AST), whereas those with anti‑P antibody 
(28.90 ± 25.70 vs. 50.08 ± 93.00, P = 0.014; 38.51 ± 48.19 vs. 69.95 ± 142.67, P = 0.047, respectively) 
had lower levels of them. Anti‑dsDNA antibody (P = 0.021) was associated with pulmonary arterial 
hypertension (PAH). The patients with anti‑Ro60 (P = 0.044), anti‑P (P = 0.012) and anti‑dsDNA 
(P = 0.013) antibodies were less likely to develop Interstitial lung disease. Anti‑SmRNP antibody was 
correlated to lower prevalence of neuropsychiatric symptoms (P = 0.037), and patients with anti‑
centromere antibody (ACA) were more likely to develop serositis (P = 0.016).We identified five clusters 
of SLE‑related autoantibodies, confirmed previously reported associations of autoantibodies, and 
discovered new associations.

Systemic lupus erythematosus (SLE) is an autoimmune disease related to genetic as well as environmental fac-
tors like viral infection and drugs, which induce production of specific autoantibodies. The immunocomplexes 
formed by these autoantibodies with autoantigens are deposited in capillaries, leading to systemic  injuries1,2. 
Therefore, SLE has a broad spectrum of clinical  manifestations3. However, the exact pathological basis of SLE 
remains unclear.

Some autoantibodies show high diagnostic sensitivity and specificity for SLE. For instance, anti-nuclear 
antibody (ANA), anti-double stranded DNA (anti-dsDNA) antibody and anti-Sm antibody have been included 
in the American College of Rheumatology (ACR) as diagnostic markers of  SLE4. Furthermore, some of these 
autoantibodies are directly related to clinical manifestation. For e.g., the anti-dsDNA antibodies have been linked 
with  nephritis5, and anti-RNP antibodies with Reynold’s  phenomenon6. Therefore, a greater understanding of the 
relationship between autoantibodies and clinical manifestations can help predict organ injury and identify the 
SLE patients with high risk of developing complication for timely intervention. There are much more researches 
on anti-dsDNA, anti-Sm, anti-nucleosome antibodies. However, only a few studies have been conducted on other 
autoantibodies, and the results are inconsistent. Furthermore, little is known regarding the diagnostic role of 
these autoantibodies in patients with new-onset SLE.

This research aims at exploring the relationship between SLE-related autoantibodies, including anti-dsDNA, 
anti-Sm, anti-ribosomal P protein (anti-P), anti-chromatin, anti-SSA/Ro60 (anti-Ro60), anti-SSA/Ro52 (anti-
Ro52), anti-SSB, anti-centromere and anti-SmRNP antibodies, and clinicopathological features such as sex, 
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age, disease activity, serological results and clinical manifestations in Chinese patients with new-onset SLE by 
retrospective cohort study.

Methods
Study population. According to Rao’s  study7, to achieve clinically significant difference of clinical features 
and laboratory data between groups , a minimum sample size of 120 gives adequate study power to detect dif-
ferences between groups (α = 0.05, power = 80%, two tailed test). A total of 526 new-onset SLE patients who met 
the 1997 updated ACR SLE classification criteria were enrolled between 2012 and 2021 from the First Affiliated 
Hospital of Bengbu Medical College after giving verbal informed consent. The basic information, clinical mani-
festations and serological results were collected during hospitalization. Disease activity was measured by the 
SLEDAI-2000 criteria. Ninety-one patients (17.3%) had late-onset SLE with age of diagnosis ≥ 50  years8.

The study had received ethical approval by the Ethics Committee of the First Affiliated Hospital of Bengbu 
Medical College [No. 2022 (149)].

Clinical symptoms and complications. According to 1997 update ACR  criteria4, we collected the infor-
mation of the following symptoms. Facial rash includes malar rash and discoid rash. The clinical feature of 
arthritis is tenderness, swelling, or effusion of 2 or more peripheral joints. The diagnosis of these symptoms and 
oral ulcerations (oral or nasal ulcerations) mainly depends on physical exam and case history. The symptoms 
of neuropsychiatric systemic lupus erythematosus (NPSLE) are seizures or psychosis (exclude drug or known 
metabolic derangements). Diagnosis can be aided by a combination of clinical manifestations, as well as and 
CT and MRI. Those with persistent proteinuria > 0.5 g or 3 + or cellular casts are diagnosed with renal disorder. 
The main diagnostic method of serositis (including pleuritis and percarditis) is imaging examination including 
ultrasonic examination and CT.

Furthermore, we registered other common or special symptoms and  complications9. Patients with fever 
(excluding infection), alopecia, Reynold’s phenomenon and appendicular rash can be diagnosed by physical 
exam and case history. The diagnosis of interstitial lung disease (ILD) and pulmonary arterial hypertension 
(PAH) depends on HRCT and echocardiography, respectively.

Immunological tests. ANA levels in 475 patients were tested by immunofluorescence assay (EUROIM-
MUN, China), and in 22 patients by ELISA (KHB, Shanghai, China). Other autoantibodies were detected by line 
immunoassay (BioPlex 2200, Bio-Rad).

Statistical analysis. Statistical analysis was performed using SPSS 16.0. Continuous variables were 
described as mean ± standard deviation. Using the Kolmogorov–Smirnov test to verify normal distribution of 
variables. The links between sex, age at diagnosis, clinical manifestations and autoantibodies were determined by 
the Chi-square test. The Wilcoxon rank-sum test was used to compare the laboratory measurements and disease 
activity between patients positive and negative for the autoantibodies. The correlation between the different 
autoantibodies were detected using Cluster analysis with Ward’s method. A value of P < 0.05 was considered 
significant for the above-mentioned tests.

Ethical approval and consent to participate. Informed consent was obtained from all subjects and 
their legal guardians. The study had received ethical approval by the Ethics Committee of the First Affiliated 
Hospital of Bengbu Medical College. All methods were carried out in accordance with relevant guidelines and 
regulations.

Results
Characteristics of study subjects. The demographic characteristics, disease activity and clinical mani-
festations of 526 new-onset SLE patients are summarized in Table 1. The median age of patients at diagnosis was 
36.52 ± 14.31 years, and 90.5% of the patients were women. The majority of patients presented medium to high 
disease activity (> 70%), and more than half of the patients had fever (50.2%). In addition, the common initial 
symptom were arthritis (48.7%), facial rash (34.0%), renal disorder (33.5%), serositis (19.2%), appendicular rash 
(18.1%), Reynold’s phenomenon (17.7%), alopecia (16.0%), and ILD (11.2%). In contrast, PAH, oral ulcerations 
and NPSLE were less than 8% frequent.

Prevalence of autoantibodies. As shown in Table 2, 97.4% of 497 patients tested positive for the anti-
ANA antibody. In addition, the anti-chromatin antibody also had a high positive rate of 72.6%, followed by the 
anti-dsDNA (69%), anti-Ro60 (66%), anti-SmRNP (62.4%), anti-Sm (56.3%), anti-Ro52 (51.5%), anti-P (39.4%) 
and anti-SSB (28.7%) antibodies. In contrast, less than 5% of the patients were positive for the anti-centromere 
antibody.

The association of autoantibodies with sex and age. The relationship between sex, age at onset and 
autoantibodies is shown in Table 3. The prevalence of anti-P antibody was significantly higher in female patients 
compared to that in male patients (41.2% vs 22.0%, P = 0.008). Furthermore, the positive rate of anti-Sm anti-
body in early-onset patients was 58.9% compared to 44% in the late-onset patients (P = 0.009).

The association of autoantibodies with disease activity and laboratory data. The relationship 
between disease activity, laboratory data and autoantibodies is shown in Table 4. The SLEDAI score was signifi-
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Table 1.  Demographic characteristics and clinical manifestations of 526 Chinese patients.

Characteristics Total (n = 526)

Female, n (%) 476 (90.5)

Age at onset, yrs, mean ± SD 35.78 ± 14.13

Age at diagnosis, yrs, mean ± SD 36.52 ± 14.31

Course of disease, mths, mean ± SD 10.92 ± 28.20

SLEDAI score

 0–6, n (%) 143 (27.2)

 7–12, n (%) 183 (34.8)

 ≥ 13, n (%) 200 (38.0)

Clinical manifestations, n (%)

 Fever 264 (50.2)

 Facial rash 179 (34.0)

 Oral ulcerations 35 (6.7)

 Alopecia 84 (16.0)

 Reynold’s phenomenon 93 (17.7)

 Neuropsychiatric systemic lupus erythematosus (NPSLE) 16 (3.0)

 Serositis 101 (19.2)

 Renal disorder 176 (33.5)

 Appendicular rash 95 (18.1)

 Pulmonary arterial hypertension (PAH) 39 (7.4)

 Interstitial lung disease (ILD) 59 (11.2)

 Arthritis 256 (48.7)

Table 2.  Positive rate of autoantibodies of 526 patients.

n (%)

ANA 484/497 (97.4)

Anti-dsDNA 363 (69.0)

Anti-chromatin 382 (72.6)

Anti-P 207 (39.4)

Anti-Sm 296 (56.3)

Anti-SmRNP 328 (62.4)

Anti-Ro60 347 (66.0)

Anti-Ro52 271 (51.5)

Anti-SSB 151 (28.7)

Anti-centromere 20 (3.8)

Table 3.  Sex and age at onset in relation to autoantibodies. Significant values are in [italics].

Sex

P

Age at onset

PMale, n (%) Female, n (%)  < 50 years, n (%)  ≥ 50 years, n (%)

dsDNA (+) 32 (64.0) 331 (69.5) 0.421 308 (70.8) 55 (60.4) 0.052

Sm (+) 29 (58.0) 267 (56.1) 0.796 256 (58.9) 40 (44.0) 0.009

P (+) 11 (22.0) 196 (41.2) 0.008 178 (40.9) 29 (31.9) 0.108

Ro60 (+) 33 (66.0) 314 (66.0) 0.996 290 (66.7) 57 (62.6) 0.461

Ro52 (+) 24 (48.0) 247 (51.9) 0.601 230 (52.9) 41 (45.1) 0.175

SSB (+) 15 (3.0) 136 (28.6) 0.832 130 (29.9) 21 (23.1) 0.192

Centromere (+) 39 (78.0) 343 (72.1) 0.370 321 (73.8) 61 (67.0) 0.188

SmRNP (+) 33 (66.0) 295 (62.0) 0.576 276 (63.4) 52 (57.1) 0.259
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cantly higher in patients with the anti-dsDNA (P < 0.001), anti-P (P = 0.042) and anti-chromatin (P = 0.001) anti-
bodies compared to patients lacking these autoantibodies. In addition, the prevalence of anti-dsDNA (P < 0.001), 
anti-P (P < 0.001), anti-Ro60 (P = 0.009), anti-Ro52 (P = 0.014) and anti-SSB (P = 0.004) antibodies could result 
in a significantly rapider erythrocyte sedimentation rate (ESR). The presence of anti-Sm (P = 0.001), anti-Ro60 
(P < 0.001), anti-Ro52 (P < 0.001), anti-SSB (P < 0.001) and anti-SmRNP (P = 0.001) antibodies correlated with 
higher levels of Immunoglobulin G (IgG), whereas patients with anti-SSB antibodies (P = 0.006) had lower 
concentrations of Immunoglobulin A (IgA). Complement  C3 and  C4 were significantly lower in patients with 
anti-dsDNA (P < 0.001), anti-P (P = 0.003; P = 0.001 respectively), anti-SSB (P < 0.001; P = 0.001, respectively) 
and anti-chromatin (P = 0.001; P = 0.023, respectively) antibodies, and patients with anti-centromere antibodies 
(P = 0.041) had lower levels of complement  C4. Furthermore, subjects with anti-dsDNA (P < 0.001), anti-Ro60 
(P = 0.002), anti-Ro52 (P = 0.003) and anti-SSB (P < 0.001; P = 0.013, respectively) antibodies had lower levels 
of hemoglobin (Hb) and lower white blood cell (WBC) counts. The anti-SmRNP antibodies (P = 0.021) cor-
related with higher Hb levels, and the anti-centromere antibodies (P = 0.039) with lower WBC counts. While 
anti-dsDNA (P = 0.038) and anti-SSB (P = 0.031) antibodies correlated significantly with lower platelet (Plt) 
count, patients with anti-SmRNP antibodies (P = 0.011) had a higher Plt count. Patients with anti-SSB (P = 0.004; 
P = 0.008, respectively) antibodies had higher levels of alanine aminotransferase (ALT) and aspartate transami-
nase (AST), but patients with anti-P (P = 0.014; P = 0.047, respectively) had a lower levels of ALT and AST. More-
over, patients with anti-Sm antibody (P = 0.022) had a higher levels of AST, whereas the presence of anti-SmRNP 
antibody (P = 0.032) was associated with lower AST levels. The prevalence of anti-dsDNA (P < 0.001), anti-Ro60 
(P = 0.020) and anti-SSB (P = 0.021) antibodies were related to lower albumin (Alb) concentrations. Finally, anti-
dsDNA (P = 0.049; P = 0.037 respectively) correlated significantly with higher levels of serum creatinine (sCr) 
and blood urea nitrogen (BUN), whereas the anti-P antibody (P = 0.035; P = 0.008, respectively) correlated with 
lower levels of these indicators.

The association of autoantibodies with clinical manifestations. The correlation between clinical 
manifestations and the different autoantibodies are summarized in Table 5. Fever was significantly associated 
with the presence of anti-dsDNA (P = 0.009), anti-P (P = 0.031) and anti-SmRNP (P = 0.041) antibodies. Facial 
rash was more frequent in patients positive for anti-dsDNA (P = 0.013), anti-P (P < 0.001) and anti-SmRNP 
(P = 0.031) antibodies, whereas patients with anti-R52 antibody (P = 0.039) were less likely to develop facial rash. 
Alopecia was associated with anti-dsDNA (P = 0.020), anti-Sm (P = 0.020) and anti-SmRNP (P = 0.034) antibod-
ies, Reynold’s phenomenon with anti-Sm (P = 0.007) and anti-SmRNP (P < 0.001) antibodies, and serositis with 

Table 5.  Correlation between clinical manifestations and autoantibodies. Significant values are in [italics]

dsDNA (+) P Sm (+) P P (+) P R60 (+) P R52 (+) P SSB (+) P
Centromere 
( +) P

SmRNP 
( +) P

Patients 
number 363 296 207 347 271 151 20 328

Fever 
(n = 264) 196 0.009 156 0.191 116 0.031 184 0.07 135 0.859 83 0.164 8 0.348 176 0.041

Facial rash 
(n = 179) 136 0.013 107 0.245 97  < 0.001 119 0.859 81 0.039 59 0.121 5 0.382 123 0.031

Oral 
ulcerations 
(n = 35)

24 0.954 21 0.646 12 0.525 25 0.481 21 0.299 8 0.428 1 0.761 28 0.026

Alopecia 
(n = 84) 67 0.02 57 0.02 38 0.228 61 0.161 48 0.261 27 0.448 1 0.171 61 0.034

Reynold’s 
phenom-
enon 
(n = 93)

58 0.127 64 0.007 35 0.708 62 0.876 53 0.245 19 0.052 3 0.746 77  < 0.001

NPSLE 
(n = 16) 8 0.095 6 0.124 5 0.5 11 0.812 9 0.701 7 0.177 1 0.605 6 0.037

Serositis 
(n = 101) 80 0.014 60 0.48 39 0.866 68 0.749 61 0.047 31 0.624 8 0.016 61 0.651

Appendic-
ular rash 
(n = 95)

59 0.108 57 0.419 50 0.003 61 0.689 43 0.178 19 0.038 3 0.741 74 0.001

PAH 
(n = 39) 33 0.021 38 0.181 14 0.009 34 0.151 32 0.658 14 0.37 3 0.587 40 0.36

ILD 
(n = 59) 20 0.013 21 0.751 8 0.012 20 0.044 19 0.716 10 0.66 0 0.196 25 0.815

Arthritis 
(n = 256) 183 0.232 145 0.869 108 0.195 164 0.369 132 0.985 72 0.774 6 0.087 165 0.334

Renal 
disorder 
(n = 176)

140  < 0.001 100 0.858 62 0.17 121 0.34 97 0.242 64 0.006 8 0.527 110 0.962
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anti-dsDNA (P = 0.014), anti-Ro52 (P = 0.047) and anti-centromere (P = 0.016) antibodies. While the presence 
of anti-P (P = 0.003) and anti-SmRNP (P = 0.001) antibodies correlated with a higher risk of appendicular rash, 
patients with anti-SSB antibody (P = 0.038) were less likely to develop the same. PAH was associated significantly 
with the presence of anti-dsDNA antibody (P = 0.021), whereas the anti-P antibody (P = 0.009; P = 0.012, respec-
tively) was correlated with a lower risk of PAH and ILD. In addition, the patients with anti-dsDNA (P = 0.013) 
and anti-R60 (P = 0.044) antibodies were less likely to develop ILD. Renal disorder was associated with the pres-
ence of anti-dsDNA (P < 0.001) and anti-SSB (P = 0.006) antibodies. Anti-SmRNP antibody was also correlated 
with oral ulcerations (P = 0.026), whereas patients with anti-SmRNP antibody (P = 0.037) were less likely to 
develop NPSLE. There was no relationship between the different autoantibodies and arthritis.

The relationship between autoantibodies. The relationship between autoantibodies were detected by 
Cluster analysis. As shown in Fig. 1, the autoantibodies were classified into 5 clusters. Cluster 1 included the anti-
Sm and anti-SmRNP antibodies, and Cluster 2 was composed of anti-R60 and anti-R52 antibodies. Both clusters 
were formed early in the disease course. Cluster 3 comprised of anti-dsDNA and anti-chromatin antibodies, 
Cluster 4 included the anti-SSB and anti-centromere antibodies, and Cluster 5 included the anti-P antibody.

Discussion
SLE is characterized by the presence of specific  autoantibodies1. The therapy which focus on autoantibodies 
has been cared much. For example, blocking anti-dsDNA antibodies in a mouse model of SLE alleviated organ 
 injury5. In this study, we retrospectively analyzed the correlation of several autoantibodies with sex, age at onset, 
disease activity, laboratory data and clinical manifestations in Chinese patients with new-onset SLE, in order to 
identify novel therapy.

In this study, fever and arthritis are common initial symptoms, which was also observed in other  study9,10. 
Arthritis were more prevalent in some  studies11,12, which may be attributed to different definition of it. The 
prevalence of facial rash from our study was similar to the study by Sebastiani et al.11, but lower than that in 
some previous  studies12,13. Meanwhile, the ocurring rate of appendicular rash which is part of skin manifestation, 
alopecia and Reynold’s phenomenon lower than that in other  studies10,12,13. Skin manifestation is influenced by 
sun-exposing, and discoid rash can induce  alopecia9,11. Cold stimulation is a cause of Reynold’s phenomenon. 
The difference may be due to geological location, climate, as well as genetic factors. NPSLE with more nonspe-
cific symptoms like headache and mood disorder is difficult to diagnose. Therefore, the prevalence of NPSLE 
was different in previous cohorts, but still a rare initial  presentation11,13. The incidence of serositis in our cohort 
was consistent with the finding of Leuchten et al.13, but lower than that in study by Sebastiani et al.11. The first 
incidence rate of serositis which diagnosis is dependent on the imaging examination may be underestimated. 
The frequency of renal disorder was essentially comparable with that from other  researches11,13. We did not find 
the first incidence rate of PAH and ILD in previous studies, which are rare symptoms, but the outcomes were 
coincide with the incidence of them in the course of  SLE14.

The prevalence of anti-P (39.4%), anti-Ro60 (66.0%) and anti-Ro52 (51.5%) antibodies were higher in our 
cohort compared to that reported in previous  studies15–20, which may be attributed to different  ethnicities21.

The anti-dsDNA antibody is a reliable diagnostic biomarker for  SLE16, and its presence is related to tissue 
damage in the kidneys, skin and  brain5. Our results just conformed to the first two. The difference may be due to 
different course of disease and sample size. Another possible explanation is the difficulty of diagnosis for NPSLE 
and the rarity of it as initial symptom. We found that the anti-dsDNA antibody was associated with disease 
activity, leukopenia, anemia, serositis, thrombocytopenia, ESR, complement  C4 and Alb, which is consistent 
with previous  findings22–24. Higher ESR is the likely result of kidney damage, which in turn lowers Alb  levels25. 
Furthermore, presence of the anti-dsDNA antibody was related to more serious kidney injury, lower levels of 
complement  C3, fever, alopecia, PAH and less prevalence of ILD. According to the research by Li et al.26, the 
frequency of lupus nephritis, serositis and hypocomplementemia in patients with SLE and PAH were significant 
higher. Meanwhile, the disease activity of them were higher, and our results of association of anti-dsDNA were 
coincide with above symptoms. PAH and ILD were rare initial sign. We will collect more data of new-onset SLE 
paitents with them, and conduct follow-up studies in risk factors of these complications in the future.

Figure 1.  The relationship between the autoantibodies were detected by Cluster analysis. Chrom: chromatin; 
cen: centromere. Cluster 1 was composed of anti-Sm antibody and anti-SmRNP antibody. Cluster 2 was 
composed of anti-R60 antibody and anti-R52 antibody. Cluster 3 was composed of anti-dsDNA antibody and 
anti-chromatin antibody. Cluster 4 was composed of anti-SSB and anti-Centromere antibodies. Cluster 5 was 
composed of anti-P antibody.
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The anti-Sm antibody is highly specific for SLE, and we detected significantly higher positive rate of this 
autoantibody in patients with early-onset SLE compared to those with late-onset disease. Previous studies have 
shown that SLE patients with anti-Sm antibody tend to be younger compared to those lacking the  antibody17,27. 
In addition, the anti-Sm antibody was associated with Reynold’s phenomenon and elevated liver enzymes in 
our study, as demonstrated by other groups as  well24,28. Alopecia and higher levels of IgG also correlated with 
the presence of anti-Sm antibody in our cohort. There is evidence that anti-Sm antibody is associated with dis-
ease  activity17,29, renal  disorder28,30,31 and lower levels of complement  proteins31,32. The differences in the testing 
methods for anti-Sm antibody may explain the variations in  results33.

The anti-P antibody has been previously associated with disease  activity18,34, lower levels of  complement34, 
 fever18,21 and malar  rash18,35,36 in SLE patients, which was also observed in our study. However, our findings con-
tradict the previously reported correlation between anti-P antibody and renal  disorder21,36,37. In fact, we found 
that the extent of kidney damage of patients with anti-P antibody was slighter than that without it. Furthermore, 
the liver function of patients with anti-P antibody was better compared to those lacking the antibody, which is 
also inconsistent with previous  studies21,38. In a previous  study39, the levels of anti- P antibody increased during 
the active phase of nephritis and resumed to normal in remission stage. In addition, the patient with anti-P anti-
body was not diagnosed with liver damage at early stage of SLE. Therefore, these discrepancies can be attributed 
to differences in course of disease, meanwhile, it also may be associated with ethnicity and study design. More 
follow-up is warranted to observe the long-term complications. Moreover, the presence of anti-P antibody was 
correlated to ESR, appendicular rash, and lower prevalence of PAH and ILD in our study. However, we did not 
observe any correlation between anti-P antibody and NPSLE which is difficult to diagnose. One noteworthy 
finding was that the prevalence of anti-P antibody was higher in female patients than in male patients.

The prevalence of anti-SSA and anti-SSB antibodies was higher in SLE patients with secondary Sjogren’s 
syndrome. Earlier studies have demonstrated that anti-SSA (Ro) antibody is related to  hemocytopenia40 and 
 ILD41. Our findings regarding the former were similar, whereas that regarding ILD were contradictory, which 
can be attributed to differences in sample size and ethnic groups. Moreover, ILD mostly occurred in long-course 
 patients14, different course of disease may explain the discrepancy. We also found that anti-SSA antibody was 
correlated to ESR and higher levels of IgG. In addition, we observed a correlation between anti-Ro60 antibody 
and lower Alb concentrations. The presence of the anti-Ro52 antibody was related to lower prevalence of malar 
rash, which contradicts the findings of Harley et al.,40 which can be explained by different definition. Some studies 
have reported an association between anti-SSA antibody and  PAH26,42, and the risk factors of PAH are pericarditis 
and  pleurisy26, which were not observed in our study. However, we detected a correlation between the anti-Ro52 
antibody and serositis, which has been reported  previously24. There may be a potential link between anti-SSA and 
PAH, and further studies are needed to verify this hypothesis. Previous studies have shown that anti-SSB antibody 
is associated with higher levels of  IgG7, lower levels of Complement  C3

23 and hematological  symptoms7,42, which 
was confirmed in our study as well. In addition, we found that anti-SSB antibody correlated to ESR, lower levels 
of IgA and Complement  C4, lower Alb concentrations, lower prevalence of appendicular rash, higher prevalence 
of renal disorder and more serious hepatic damage. We observed that the patients with anti-SSB antibody got 
lower levels of Hb, WBC and Plt which is initial hematological symptoms. It may be caused by disease activity, 
renal disorder or liver damage, and this new result need further follow-up observation.

The anti-centromere antibody (ACA) has been detected in subjects with CREST syndrome. The positivity rate 
of ACA in SLE patients in our study was 3.8%. In addition, ACA was correlated to lower levels of Complement 
 C4, lower WBC count and serositis. However, we did not detect any association between ACA and Reynold’s 
phenomenon, most likely due to the few samples positive for ACA. The prevalence of anti-chromatin antibody 
(also called anti-nucleosome antibody) is high in SLE  patients20, and is associated with disease activity and renal 
 disorder20,43,44. We also detected an association between this antibody and disease activity but without renal 
disorder, which may be due to genetic, course of disease and ethnic influences. Furthermore, the anti-chromatin 
antibody was correlated to hypo-complementemia in our study. The anti-SmRNP antibody is derived from anti-
RNP  antibody45, and is associated with higher levels of IgG and Hb, higher Plt count, lower levels of AST, fever, 
skin manifestations, oral ulcerations, Reynold’s phenomenon, alopecia and lower prevalence of NPSLE. There 
is some overlap between the clinical manifestations of anti-SmRNP and anti-RNP antibodies, such as Reynold’s 
 phenomenon46. Using cluster analysis, the autoantibodies were classified into 5 clusters. Only cluster 1 and clus-
ter 5 fit well with previous  studies42,47, which could be explained by the different autoantibodies we detected. In 
addition, anti-dsDNA antibody was highly relevant with anti-chromatin antibody in previous study, which was 
observed in our study (cluster 3)44.

Our study has certain salient features, such as a large cohort and all patients with new-onset SLE. Thus, our 
findings are more relevant in terms of identifying targets for delaying the progression of SLE, since because 
the prevalence of autoantibodies can change during disease  course48. Nevertheless, we could not examine the 
changes in the spectrum and levels autoantibodies during the course of SLE due to the cross-sectional design of 
our study. Second, our cohort consisted of only Chinese patients, and the results may not be applicable to other 
ethnic populations. Third, samples with rare autoantibodies and clinical manifestations were few, and the find-
ings will have to be validated with further studies.

In conclusion, detection of specific autoantibodies in SLE patients can predict organ injury and other compli-
cations, and aid in timely intervention. We recommend that patients with anti-dsDNA antibodies should undergo 
echocardiography to detect PAH in a timely manner, and liver function tests should be conducted for those with 
anti-SSB antibody. The blood routine examination need to be tested regularly for patients with anti-SSA, anti-SSB 
and anti-centromere antibodies. Patients with anti- dsDNA and anti-SSB antibody should pay attention to tests 
of renal function. Imaging examination of such as echocardiography and CT need to be performed to detect 
serositis for patients with anti-dsDNA, anti-Ro52 and anti-centromere antibodies.
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