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Abstract: Objective: To investigate the combined detection of the autoantibody characteristics in systemic lupus 
erythematosus (SLE). Methods: 105 SLE patients admitted to our hospital from May 2019 to September 2020 were 
placed in the SLE examination group (the SE group), 110 patients with rheumatic diseases admitted to our hospital 
during the same period were placed in the disease control group (the DC group), and 100 healthy people who came 
to our hospital for physical examinations during the same time period were placed in the healthy control group (the 
HC group). The SLE patients’ clinical data were recorded. The patients’ antinuclear antibody (ANA), anti-dsDNA, anti-
SM, anti-SSA, and anti-rRnp levels were measured. Results: There were no significant differences in the occurrences 
of fever, alopecia, photosensitivity, interstitial lung disease, Raynaud’s phenomenon, pulmonary arterial hyperten-
sion, or osteoporosis. (P > 0.05), but there were higher incidences of arthralgia and butterfly erythema in the female 
patients (P < 0.05), and higher incidences of renal damage, oral ulcers, nervous system damage, and dysopsia in 
the male patients (P < 0.05). The positive autoantibody rate in the SE group was significantly higher than it was in 
the DC and HC groups (P < 0.05). A logistic regression analysis showed that the anti-SM, anti-dsDNA, AnuA, and 
anti-SSA levels entered the regression equation with statistical differences when P < 0.05. Among the four autoan-
tibodies, the anti-SSA sensitivity was the highest, but its specificity was the lowest, and the specificities of the other 
three autoantibodies were all more than 97%. The positive rate of anti-dsDNA in its active stage was higher than it 
was in its inactive stage (P < 0.05). The positive rates of AnuA and anti-SM in their active stages was higher than 
they were in their inactive stages (P > 0.05). The sensitivities of the combined measurements were higher than the 
single autoantibody measurements (P < 0.05). Conclusion: Single autoantibody detection has the disadvantage of 
low sensitivity or specificity. The combined detection of autoantibodies can effectively improve the sensitivity and 
specificity of SLE detection, so it is worthy of clinical promotion.
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Introduction

SLE is a systemic immune disease with a clini-
cally high incidence that mostly affects the fe- 
male population. It is mainly accompanied by 
skin injuries, it severely damages patients’ or- 
gans, and affects patients’ multiple systems, 
greatly threatening patients’ physical health 
and significantly reducing patients’ quality of 
life [1-3]. At present, the pathogenesis of the 
disease is still unclear, the clinical symptoms 
are complex, and the course of the disease is 
prone to delay and recurrence. It is mainly man-
ifested by humoral immune disorders as well as 
the involvement of antibodies and multiple sys-

tems caused by cellular immune dysfunction 
and represented by anti-nuclear antibodies [4, 
5]. Routine examinations, autoantibody detec-
tion, and immune system detection, are com-
monly used in the clinical diagnosis of SLE. 
Diagnosing early SLE patients and providing 
effective and timely treatment can effectively 
improve patients’ prognostic quality and pro-
long their survival times, but there is a high rate 
of misdiagnosis in the early stage of SLE, which 
seriously delays the timing of the treatment 
[6-8]. Studies have reported that SLE causes 
damage to multiple organs and systems, so its 
clinical manifestations are diverse. Patients’ 
serum testing has revealed that anti-SM, ANA, 
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anti-rRnp, and other antibodies can lead to 
inflammation, and the combined detection of 
autoantibodies is more widely applied in the 
diagnosis of SLE [9-11]. In this study, 105 SLE 
patients admitted to our hospital from May 
2019 to September 2020 were recruited as  
the study cohort, and the combined detection 
of the SLE autoantibody characteristics was 
investigated and analyzed. Now it is reported 
as follows.

Materials and methods

General information

105 SLE patients admitted to our hospital from 
May 2019 to September 2020 were placed in 
the SE group, and they included 32 active 
patients and 73 inactive patients. Also, 110 
patients with rheumatic diseases admitted to 
our hospital during the same period were 
placed in the DC group, and they included 47 
patients with rheumatoid arthritis, 24 patients 
with sicca syndrome, 16 patients with mixed 
connective tissue diseases, 13 patients with 
polymyositis, and 10 patients with diffuse 
scleroderma. In addition, 100 healthy people 
who came to our hospital for physical examina-
tions during the same period were placed in the 
HC group. The general clinical data such as 
gender and age were not significantly different 
(P > 0.05), as shown in Table 1.

Inclusion/exclusion criteria

Inclusion criteria: This study was approved by 
the Medical Ethics Committee of Shandong 
First Medical University, Shandong Province 
(approval No. 2019-462). The patients were 
informed of the whole process and the purpose 
of the study, and they voluntarily participated in 
the study and signed the informed consent. 
The SLE patients all met the ACR classification 
criteria for SLE [12].

Exclusion criteria: Patients with inflammation, 
malignant tumors, autoimmune diseases, etc., 
and a history of connective tissue diseases 
were excluded from the study.

Methods

5 ml of fasting venous blood from the patients 
in the three groups was collected in a dry tube 
and centrifuged at 3000 rpm for 10 min. The- 
reafter, the sera were separated and stored  
for testing. The ANA (CAS No: NP766-253) and 
anti-dsDNA (CAS No: NBP3-07670) antibodies 
were detected using IIF, anti-SM (CAS No: 
NBP1-97921SS) and the anti-SSA (CAS No: 
NB600-101) were detected using ELISA, and 
the anti-rRnp (CAS No: NB307-670) was detect-
ed using Western-blot. The kits were all pur-
chased from the R&D Company (USA), and the 
detection was carried out in strict accordance 
with the kit instructions. 

Observation indexes

(1) Clinical manifestations. The clinical symp-
toms of the SLE group were collected and 
grouped by gender to compare the incidences 
of the different clinical symptoms. (2) Autoi- 
mmune antibody level. The autoantibody levels 
and the positive expression rates in the differ-
ent groups were calculated. (3) SLE specific 
antibodies. Logistic regression analyses were 
used to determine the SLE-specific antibodies, 
and the sensitivity and specificity of the single 
diagnoses and combined diagnoses were cal- 
culated. 

Statistical analysis

SPSS 19.0 was used to analyze and process 
the data. The measurement data were ex- 
pressed as (

_
x  ± s) and tested using t-tests. The 

enumeration data were expressed as [n (%)] 
and tested using X2 tests. Logistic regression 

Table 1. Comparison of the general data among the three groups
SE group (n=105) DC group (n=110) HC group (n=100) χ2/F P

Gender (male/female) 21/84 26/84 23/77 0.462 0.794
Age (years old) 41.36±5.28 40.85±5.36 41.23±5.17 0.272 0.762
BMI (kg/m2) 22.73±2.46 22.46±2.17 22.64±2.28 0.384 0.682
Education 0.452 0.978
    Primary education 31 36 33
    Secondary education 46 45 40
    College degree or above 28 29 27
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Table 2. Comparison of the clinical manifestations in the SLE patients of different genders
Clinical manifestations SE group (n=105) Male (n=21) Female (n=84) χ2 P
Fever 73 (69.52%) 13 (61.90%) 60 (71.43%) 0.719 0.698
Arthralgia 57 (54.29%) 4 (19.05%) 53 (63.10%) 13.1346 < 0.001
Butterfly erythema 73 (69.52%) 5 (23.81%) 68 (80.95%) 25.89 < 0.001
Renal damage 64 (60.95%) 18 (85.71%) 46 (54.76%) 6.763 0.034
Alopecia 35 (33.33%) 5 (23.81%) 30 (35.71%) 1.071 5.585
Oral ulcer 27 (25.71%) 10 (47.62%) 17 (20.24%) 6.594 0.037
Photosensitivity 26 (24.76%) 4 (19.05%) 22 (26.19%) 0.460 0.795
Interstitial lung disease 13 (12.38%) 3 (14.29%) 10 (11.90%) 0.088 0.957
Raynaud’s phenomenon 28 (26.67%) 2 (9.52%) 26 (30.95%) 3.945 0.139
Nervous system damage 10 (9.52%) 6 (28.57%) 4 (4.76%) 11.05 0.004
Pulmonary arterial hypertension 11 (10.48%) 3 (14.29%) 8 (9.52%) 0.406 0.816
Osteoporosis 5 (4.76%) 0 (0) 5 (5.95%) 1.313 0.519
Dystopia 4 (3.81%) 3 (14.29%) 1 (1.19%) 7.862 0.020

Table 3. Comparison of the autoantibody detection results among the three groups
Detection items SE group (n=105) DC group (n=110) HC group (n=100) χ2 P
ANA 96 (91.43%) 67 (60.91%) 3 (3%) 165.2459 < 0.001
Anti-dsDNA 45 (42.86%) 3 (2.73%) 0 (0) 93.3196 < 0.001
AnuA 36 (42.85%) 3 (2.73%) 0 (0) 70.0226 < 0.001
Anti-SM 27 (25.71%) 5 (4.55%) 0 (0) 42.9435 < 0.001
APRA 11 (10.48%) 0 (0) 0 (0) 22.7961 < 0.001
Anti-rRNP 30 (28.57%) 11 (10%) 0 (0) 38.2885 < 0.001
Anti-SSA 54 (51.43%) 25 (22.73%) 0 (0) 72.5962 < 0.001
Anti-SSB 27 (25.71%) 8 (7.27%) 0 (0) 36.8123 < 0.001
AHA 17 (16.19%) 0 (0) 0 (0) 35.9396 < 0.001

analyses were used to analyze the correlations 
between the indexes and the results of the 
diagnoses. A differences was considered sta-
tistically significant when P < 0.05.

Results

Comparison of the clinical manifestations in 
the SLE patients of different genders

The main clinical manifestations of the SLE 
patients included fever, arthralgia, butterfly 
erythema, and renal damage, and 73 patients 
had a fever, accounting for 69.52% (73/105); 
57 patients had arthralgia, accounting for 
54.29% (57/105); 73 patients had butterfly 
erythema, accounting for 69.52% (73/105), 
and 64 patients had renal damage, accounting 
for 60.95% (64/105). There were no significant 
differences between the male and female pa- 
tients in terms of the clinical manifestations 
such as fever, alopecia, photosensitivity, inter-

stitial lung disease, Raynaud’s phenomenon, 
pulmonary arterial hypertension, osteoporosis, 
etc. (P > 0.05). The incidence of arthralgia and 
butterfly erythema in the female patients was 
significantly higher than it was in the male 
patients (P < 0.05). The incidences of renal 
damage, oral ulcers, nervous system damage, 
and dysopsia in the male patients was signifi-
cantly higher than it was in the female patients 
(P < 0.05), as shown in Table 2.

Comparison of autoantibody detection results 
among the three groups

The positive rate of autoantibodies in the SE 
group was significantly higher than it was in the 
DC and HC groups (all P < 0.05). Additionally, 
there was a higher detection rate in the patients 
with SLE and rheumatoid diseases, and a very 
low detection rate in the normal people, as 
shown in Table 3.
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Table 5. Analysis of the autoantibody detec-
tion results of serum AnuA, anti-dsDNA, anti-
SM, and anti-SSA in the SE group

Detection items Positive 
(case) Sensitivity Specificity

AnuA 36 34.29% 97.28%
Anti-dsDNA 45 42.85% 97.34%
Anti-SM 27 25.71% 97.32%
Anti-SSA 54 51.43% 67.57%

Table 4. A logistic regression analysis of the detection 
results of the 9 specific autoantibodies in the sera of the 
SE group
Detection items B Wals P OR (95% CI)
Anti-SM 1.184 6.403 0.015 3.506 (1.328~9.498)
Anti-dsDNA 1.104 6.076 0.013 1.587 (1.104~2.341)
AnuA 1.105 4.814 0.024 2.941 (1.132~7.832)
Anti-SSA 0.483 5.301 0.025 2.687 (1.165~6.534)

anti-SM, anti-dsDNA, AnuA, and anti-
SSA entered the regression equation (P 
< 0.05), as shown in Table 4.

Analysis of autoantibody detection 
results of the serum AnuA, anti-dsDNA, 
anti-SM and anti-SSA in the SE group

Among the four autoantibodies, anti-
SSA had the highest sensitivity but the 
lowest specificity, and the specificity of 

the other three autoantibodies was all over 
97%, as shown in Table 5.

Analysis of the serum AnuA, anti-dsDNA, and 
anti-SM in the active and inactive patients of 
the SE group

The positive rate of the anti-dsDNA in the active 
stage was significantly higher than it was in the 
inactive stage (P < 0.05). The positive rates of 
AnuA and anti-SM were higher than they were 
in the inactive stage (P > 0.05), as detailed in 
Figure 1.

Combined autoantibody detection results

The sensitivities of the combined autoantibody 
detections such as AnuA + anti-dsDNA, anti-
dsDNA + anti-SM, AnuA + anti-dsDNA, and 
AnuA + anti-dsDNA + anti-SM were significantly 
higher than the sensitivity of the single anti-
body detection (All P < 0.05), and the specificity 
was higher than 97%, as shown in Tables 5, 6.

Discussion

SLE is a clinically common systemic autoim-
mune disease involving multiple organs and 
systems, and it mostly affects the female po- 
pulation. Due to the fact that it is an autoim-
mune disorder, a variety of autoantibodies are 
produced against normal cells, which results in 
inflammation in multiple organs and systems, 
seriously threatening patients’ physical health 
[13, 14]. At present, the SLE pathogenesis is 
still unclear, and most studies believe that its 
pathogenesis is closely related to heredity, the 
endocrine system, the immune system, etc. 
With atypical clinical symptoms and the early 
hidden SLE conditions, once the onset devel-
ops rapidly, it will lead to inflammation in multi-
ple organ systems. If not diagnosed and treat-
ed early, it will cause serious body damage to 
the patients and reduce the patients’ quality of 

Figure 1. Analysis of the serum AnuA, anti-dsDNA 
and anti-SM in the active and inactive patients in the 
SE group. Note: The abscissa indicates AnuA (+), an-
ti-sDNA (+), anti-SM (+), while the ordinate indicates 
the number of cases. It can be seen from Figure that 
the positive rates of AnuA, anti-dsDNA, and anti-SM 
in the active stage were all higher than they were 
in the inactive stage. The positive rates of the anti-
dsDNA were compared among the groups, with sig-
nificant differences (χ2=13.6845, P < 0.05), and the 
positive rates of AnuA and anti-SM were compared 
among the groups, with no significant differences 
(χ2=1.8299, 0.0360, all P > 0.05).

Analysis of the nine specific autoantibodies in 
the sera of the SE group

Using SLE as dependent variable and ANA, 
anti-dsDNA, AnuA, anti-SM, etc. as covariates, 
our logistic regression analyses showed that 
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Table 6. Combined autoantibody detection results

Detection items Positive 
(case) Sensitivity Specificity

AnuA + Anti-SM 56 53.33% 97.43%
Anti-dsDNA + Anti-SM 68 64.76% 97.58%
AnuA + Anti-dsDNA 81 77.14% 97.64%
AnuA + Anti-dsDNA + Anti-SM 102 97.14% 98.46%

life [15-17]. In the early diagnosis of SLE, 
because of the patients’ atypical clinical mani-
festations, misdiagnoses can easily occur. 
Therefore, in the diagnosis of SLE, except for 
the diagnosis of the clinical symptoms, labora-
tory antibody detection is also of great signifi-
cance in the diagnosis of the disease [18]. By 
improving the diagnostic accuracy, the inci-
dences of misdiagnosis and missed diagnoses 
are reduced.

Some studies have found that the production of 
multiple autoantibodies in the sera of SLE 
patients, such as ANA, is the manifestation of 
an immune system disorder in the SLE patients. 
However, besides being present in the SLE 
patients, ANA is also found in the sera of some 
patients with connective tissue diseases [19]. 
Therefore, the ANA detection, which lacks sp- 
ecificity, can be used as a screening tool in the 
diagnosis of SLE, but it cannot be used as a 
final diagnostic index. It has been reported in 
the literature that there are autoantibodies 
such as anti-SM, AnuA, anti-SSA, anti-dsDNA in 
ANAs, among which anti-SM and anti-dsDNA 
have a high specificity in SLE, but they have the 
disadvantages of low sensitivity [20]. The sen-
sitivity and specificity of an SLE diagnosis can 
be improved by the combined detection of mul-
tiple autoantibodies to reduce the negative 
impact on the detection population and the dis-
ease process, and to decrease the occurrence 
of misdiagnoses and missed diagnoses.

In this study, 105 SLE patients admitted to our 
hospital from May 2019 to September 2020 
were recruited as the study cohort, and the 
combined detection of the SLE autoantibody 
characteristics were investigated and analyzed. 
The clinical data of the SLE patients revealed 
that their main clinical manifestations were 
fever, arthralgia, butterfly erythema, renal dam-
age, etc. There were no significant differences 
between the male and female patients in ter- 
ms of their clinical manifestations such as 

fever, alopecia, photosensitivity, intersti-
tial lung disease, Raynaud’s phenome-
non, pulmonary arterial hypertension, 
osteoporosis, etc. (P > 0.05). The inci-
dences of arthralgia and butterfly erythe-
ma in the female patients were signifi-
cantly higher than they were in the male 
patients. The incidences of renal dam-
age, oral ulcers, nervous system dam-

age, and dysopsia in the male patients was  
significantly higher than it was in the female 
patients. The study results are consistent with 
the findings of many other studies [21, 22], sug-
gesting that the clinical manifestations of SLE 
are complex and diverse, and different genders 
have different clinical symptoms. Among the 
clinical manifestations of SLE, the common 
clinical symptoms of the female patients are 
arthralgia and butterfly erythema, while the 
male patients more commonly suffer from re- 
nal damage, oral ulcers, nervous system dam-
age, dysopsia, etc., and this might have a close 
relationship with sex hormones. The autoanti-
body detection showed that the positive rate of 
autoantibodies in the SE group was significant-
ly higher than it was in the DC and HC groups 
(All P < 0.05). Additionally, there was a higher 
detection rate in the patients with SLE and 
rheumatoid diseases, and a very low detection 
rate in the normal people, which is consistent 
with the study of Gorji, et al. [23], suggesting 
that the autoantibodies such as anti-dsDNA, 
AnuA, anti-SM, APRA and anti-rRNP have a high 
detection rate in SLE patients, and have a very 
low detection rate and a high specificity in other 
patients with rheumatic diseases and normal 
people. Our logistic regression analyses dem-
onstrated that anti-SM, anti-dsDNA, AnuA, and 
anti-SSA entered the regression equation. Am- 
ong the four autoantibodies, including serum 
AnuA, anti-dsDNA, anti-SM and anti-SSA, the 
sensitivity of anti-SSA was the highest, but its 
specificity was the lowest, and the specificities 
of the other three autoantibodies were all more 
than 97%. The study results are consistent with 
the results of many foreign studies [24, 25], 
indicating that anti-SM, anti-dsDNA, and AnuA 
have very high specificities, but they have lower 
sensitivities than the other autoantibodies. By 
grouping the SLE patients according to their 
disease processes, it was found that the posi-
tive rate of anti-dsDNA in the active stage was 
significantly higher than it was in the inactive 
stage, and the positive rates of AnuA and anti-
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SM were higher than they were in the inactive 
stage, with no significant differences, which 
confirms that the expressions of the autoanti-
bodies in the SLE patients are different in the 
different disease processes. Through the com-
bined detection of anti-SM, anti-dsDNA, and 
AnuA, we found that the sensitivity of the com-
bined detections of AnuA + anti-dsDNA, anti-
dsDNA + anti-SM, AnuA + anti-dsDNA, and 
AnuA + anti-dsDNA + anti-SM were all signifi-
cantly higher than the single autoantibody 
detection, and the specificities were all higher 
than 97% (All P < 0.05). The sensitivity of the 
combined detection of the three was the high-
est, reaching 97.14%, which confirms that the 
combined detection of autoantibodies can com- 
plement each other, effectively improving the 
sensitivity and specificity of the detection, and 
reducing the misdiagnosis and missed diagno-
sis rates. Moreover, an early confirmed diagno-
sis and early treatment can also beneficially 
improve the patients’ prognostic quality.

In conclusion, single autoantibody detection 
has the disadvantage of low sensitivity and 
specificity. The combined detection of autoanti-
bodies can effectively improve the sensitivity 
and specificity of SLE detection, significantly 
improve the detection rate of SLE, effectively 
distinguish other rheumatic diseases, and re- 
duce missed diagnoses and misdiagnoses in 
the clinical detection.
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