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Purpose: The aim of this study was to investigate the diagnostic ability and prognostic value of miR-342-3p in SLE patients by 
detecting the expression level of serum miR-342-3p in SLE patients.
Patients and Methods: The expression level of serum miR-342-3p in all subjects was determined by qRT-PCR technology, and the 
correlation of miR-342-3p with SLEDAI scores was evaluated using Spearman correlation coefficient. The diagnostic value of miR- 
342-3p in SLE was assessed using ROC curve. The prognostic value of miR-342-3p in SLE patients was analyzed by Kaplan–Meier 
survival curve and multivariate COX regression.
Results: The qRT-PCR results showed that the expression level of serum miR-342-3p in SLE patients was significantly lower than 
that in healthy controls (P < 0.001). Serum miR-342-3p expression level was negatively correlated with SLEDAI scores (r = - 0.810, 
P < 0.001). The ROC curve suggested that serum miR-342-3p expression level was discriminative between SLE patients and healthy 
controls. Survival analysis results indicated that SLE patients with low serum miR-342-3p expression had a higher probability of poor 
prognosis of SLE (Log rank P = 0.003).
Conclusion: The expression level of serum miR-342-3p was valuable in the diagnosis of SLE. Meanwhile, the low expression level 
of serum miR-342-3p was associated with the poor prognosis of SLE.
Keywords: miR-342-3p, systemic lupus erythematosus, diagnosis, prognosis

Introduction
Systemic lupus erythematosus,1 a multi-origin autoimmune disease, is a disease whose etiological factor is still unknown.2 

Currently, it is widely believed that SLE is a series of clinical symptoms caused by the abnormal activation of the human 
immune system, which attacks the body’s own tissues and leads to organ and tissue damage.3,4 SLE can affect any organ. 
Kidney involvement, also called lupus erythematosus nephritis, can significantly increase the incidence and mortality of 
lupus erythematosus. Once lupus nephritis occurs, a lot of immunosuppressants are needed to combat it. At the same time, 
the increased side effects of the drug make it difficult for patients to survive this checkpoint.1,5 The complexity of this 
disease is also manifested in the difficulty in identifying patients with SLE in the early stages of the disease. As we all know, 
the delay of disease treatment has a great relationship with the prognosis of the disease and shortening the time between 
diagnosis and treatment is of great significance for improving the quality of life of patients and increasing the survival rate 
of patients. Therefore, the early diagnosis of systemic lupus erythematosus is of great significance to SLE patients.6

MiRNA is a short non-coding RNA molecule that negatively regulates gene expression at the post-transcriptional level 
by targeting messenger RNA (mRNA).7 One miRNA molecule may target hundreds of messenger RNAs, and it has been 
suggested that up to 50% of mammalian genes are hidden under miRNA fine-tuning.8 miRNAs are mainly involved in the 
regulation of a variety of cells and developmental processes, including the differentiation of immune cells and the result of 
immune responses. Studies in recent years have shown that miRNAs play a vital role in the occurrence and development of 
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different autoimmune diseases, including rheumatoid arthritis (RA) and SLE.9,10 A study showed that miR-142-5p is 
considered important in the pathogenesis of SLE. miR-142-5p expression level was significantly down-regulated in T cells 
of SLE patients. This phenomenon contributes to the over-activation of T cells, thereby mediating T/B cell interaction and 
promoting the formation of B cell germinal center and the production of antibodies, and thus exacerbating the development 
of SLE.11 The study by Stagakis et al confirmed that miR-21 expression levels were different in patients with active and 
inactive SLE. MiR-21 expression was up-regulated in SLE active patients and significantly decreased during disease 
remission.12 Carlsen et al studied the miRNA expression profile associated with SLE, and they found that the expression of 
miR-342-3p in the serum of patients with SLE combined with active nephritis was significantly down-regulated.13 

Although it has been documented that miR-342-3p is associated with the occurrence of SLE, there are relatively few 
studies in this field in diagnosis and prognosis in SLE.

In this paper, the expression of miR-342-3p in SLE patients and healthy subjects were investigated through a series of 
experiments, and the factors influencing the prognosis of SLE patients were evaluated through follow-up analysis.

Materials and Methods
Study Population and Sample Collection
In this study, 90 SLE patients (mean age: 62.73 ± 7.03, SLEDAI scores: 8.21 ± 3.21) and 85 healthy controls (mean age: 
63.45 ± 7.49) were recruited. All the SLE patients met the criteria for the classification of SLE as specified by the 2019 
European League Against Rheumatism/American College of Rheumatology Classification Criteria.14 Exclusion criteria are 
as follows: Patients with malignant tumors, infectious diseases, other autoimmune diseases, as well as thyroid, adrenal, 
liver, kidney, and severe cardiovascular diseases were excluded. The samples from the healthy control group met the criteria 
for clinical blood donation through interviews and clinical tests. They did not have any of the diagnostic criteria for SLE and 
had no history of major diseases. Blood samples were collected from all subjects and stored at −80°C after centrifugation. 
This study protocol was approved by the Clinical Research Ethics Committee of Affiliated Hospital of Gansu Medical 
College, and all the recruiters had signed written informed consent (Ethics approval number: 2019–0325).

RNA Extraction and Quantitative Determination
Blood samples were collected for total RNA extraction and microRNA determination by qRT-PCR technology as 
previously described with slight modification. Total RNA was extracted from serum samples using TRIzol reagent 
(Invitrogen; Thermo Fisher Scientific, Inc., Waltham, MA, USA) and then cDNA was obtained via reverse transcription 
which performed by a PrimeScript RT Reagent kit (Takara Biotechnology Co., Ltd., Dalian, China). With U6 as the 
internal reference, the expression of miR-342-3p was measured by SYBR Premix Ex Taq™ II commercial kit (Takara, 
Dalian, China) and Applied Biosystems 7500 Real-Time PCR System (Applied Biosystems, Foster City, CA). The 
reactions were performed in duplicate, and the relative expression level was calculated by the method of 2−ΔΔCt method.

Follow-Up Plan
Ninety patients with SLE were divided into two groups according to the expression level of serum miR-342-3p and 
performed a 2-year follow-up plan at fixed time, and the poor prognosis of the patients was as follows: 1) the patient 
died; 2) the appearance of persistent active disease; 3) the appearance of new or worsening clinical lupus symptoms.15,16 

Kaplan–Meier survival curve was plotted according to the adverse prognosis of the patients. Log-rank method was used 
to compare the survival rate of different groups. Multivariate COX regression analysis was used to determine the 
independent factors affecting survival.

Statistical Analysis
All statistical analysis was performed using GraphPad Prism 7.0 (GraphPad Software, Inc., CA, USA) and SPSS 20.0 
(SPSS Inc., Chicago, USA). The difference among groups was tested by Student’s t-test. The Spearman correlation 
coefficient was used to assess the correlation between continuous variables and an ROC curve was used to evaluate the 
diagnostic ability of miR-342-3p in SLE. The Kaplan–Meier analysis and log-rank method were used to analyze the 
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relationship between the expression level of miR-342-3p and the poor prognosis of SLE, and multivariate regression 
analysis was performed using COX regression model. P < 0.05 was considered as a statistically significant difference.

Results
Clinical Characteristic of Subjects
The age, gender, body mass index (BMI), and other data of all subjects are shown in Table 1. The mean SLEDAI score 
and anti-dsDNA value of SLE patients were 8.21 ± 3.21 and 132.75 ± 60.94, respectively. Compared with healthy 
controls, the erythrocyte sedimentation rate (ESR) and C-reactive protein (CRP) values in SLE group were all 
significantly increased (P < 0.001). In addition, there were no significant differences in gender, age, BMI between 
SLE patients and healthy controls (P > 0.05), indicating that the two groups were comparable.

Serum miR-342-3p Levels in SLE Patients
The serum expression levels of miR-342-3p in all participants were detected by qRT-PCR technology. The results 
showed that the expression level of miR-342-3p in SLE patients was significantly lower than that in healthy controls (P < 
0.001, Figure 1), which suggested that the differences in serum miR-342-3p expression levels between SLE patients and 
healthy controls may be a new method for the diagnosis of SLE, and miR-342-3p is expected to be a new biomarker for 
the diagnosis of SLE in the future.

Correlation of miR-342-3p Expression Level with SLEDAI Scores in SLE Patients
Systemic lupus erythematosus disease activity index (SLEDAI) scores are clinically recognized as a reliable and effective 
evaluation tool for determining disease activity of SLE in research and clinical applications. Different doses of hormones 
and immunosuppressive agents can be selected by SLEDAI scores. Different scores represent different levels of activity 
in SLE disease, with a score of 0 to 4 indicating almost no activity, a score of 5 to 9 indicating mild activity, a score of 10 
to 14 indicating moderate activity, and a score of ≥15 indicating severe activity. In this study, the mean SLEDAI score of 
SLE patients was 8.21 ± 3.21, ranging from 3 to 18, which included patients with different levels of SLE activity. The 
correlation between serum miR-342-3p expression level and SLEDAI scores was evaluated and analyzed in this study. 
As shown in Figure 2, it could be seen that serum miR-342-3p expression level was negatively correlated with SLEDAI 
scores (r = −0.810, P < 0.001), suggesting that the level of miR-342-3p was significantly related to disease activity.

Evaluation of the Diagnostic Ability of miR-342-3p in SLE
An ROC curve was established to assess the ability of serum miR-342-3p to differentiate SLE patients from healthy 
controls based on the expression levels of serum miR-342-3p in all subjects. As shown in Figure 3, the area under the 

Table 1 Clinical Data of the Study Population

Paraments Controls n=85 SLE n=90 P value

Age 63.45±7.49 62.73±7.03 0.240

Gender (male/female) 38/47 42/48 0.795

BMI (kg/m2) 22.48±2.98 23.28±2.78 0.204

SLEDAI score / 8.21±3.21 /

Anti-dsDNA (U/mL) / 132.75±60.94 /

ESR (mm/h) 9.91±4.28 31.80±6.32 <0.001

CRP (mg/L) 3.56±1.03 11.57±4.94 <0.001

Note: Data are expressed as n or mean ± standard deviation (SD). 
Abbreviations: SLE, systemic lupus erythematosus; BMI, body mass index; SLEDAI, systemic lupus erythematosus 
disease; ESR, erythrocyte sedimentation rate; CRP, C-reactive protein.
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curve was 0.870 and when the cut-off value was 0.745, the sensitivity and specificity were 70.0% and 90.6%, 
respectively. The above results indicated that serum miR-342-3p has a high accuracy in identifying and distinguishing 
SLE patients.

Kaplan–Meier Survival Curve Analysis
Ninety patients with SLE were divided into two groups according to the expression level of serum miR-342-3p, including 
miR-342-3p low-expression group (n = 44) and miR-342-3p high-expression group (n = 46). During the two-year follow-up, 
the number of patients with poor prognosis in the miR-342-3p high-expression group and in miR-342-3p low-expression 
group was 6 and 21, respectively, and the probability of poor prognosis in the miR-342-3p low-expression group was 
significantly higher than that in the miR-342-3p high-expression group (Log Rank P = 0.003, Figure 4). After adjusting the 
influence of confounding factors, multivariate Cox regression analysis was used to analyze the factors influencing the 
prognosis of SLE patients. Table 2 reveals that serum miR-342-3p level (HR: 0.188, 95% CI: 0.067–0.526, P = 0.001) and 
SLEDAI score (HR: 2.828, 95% CI: 1.149–6.963, P = 0.014) were the independent risk factors influencing the prognosis of 
SLE patients. Meanwhile, we also found from Table 3 that the SLEDAI score of the low miR-342-3p expression group was 

Figure 2 The correlation of serum miR-342-3p level with SLEDAI scores in SLE patients. Serum miR-342-3p levels were negatively correlated with SLEDAI scores (r = - 
0.810, P < 0.001) in SLE patients.

Figure 1 Serum miR-342-3p expression level in all participants in this study. The expression level of miR-342-3p in SLE patients was significantly decreased in comparison 
with the healthy controls. ***P < 0.001.
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significantly higher than that of the high miR-342-3p expression group (P < 0.001), while there was no significant difference in 
other indicators (P > 0.05). The above results indicated that the low expression of serum miR-342-3p predicted a higher 
probability of poor prognostic events in SLE patients.

Figure 4 Kaplan–Meier curves of survival probability of patients with SLE stratified by the serum miR-342-3p expression levels. Patients with low serum miR-342-3p 
expression levels had shorter event free survival probability than that with high serum miR-342-3p levels (Log Rank P = 0.003).

Figure 3 An ROC curve was established to evaluate the diagnostic value of serum miR-342-3p in SLE. MiR-342-3p has high diagnostic capacity as a biomarker for SLE, with 
an AUC value of 0.870, a sensitivity of 70.0%, and a specificity of 90.6%.
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Discussion
SLE is a chronic autoimmune disease that affects different organs and systems. Although the etiology of the disease has 
not been fully clarified, the multifactorial pathogenesis is widely accepted and both genetic environment and hormonal 
factors contribute to its development.17,18 As SLE is a heterogeneous disease, no single clinical feature or laboratory test 
can diagnose it. Therefore, the discovery of an effective and reliable tool to better diagnose SLE is critical for disease 
surveillance and prognosis. A biomarker can be defined as a physical signal or cell, biochemical, molecular or genetic 

Table 2 Multivariate Cox Regression Analysis for the Event-Free 
Survival of SLE Patients

Paraments Multivariate Cox Regression Analysis

95% CI HR P value

MiR-342-3p 0.067–0.526 0.188 0.001

Gender 0.361–1.803 0.807 0.601

Age 0.557–2.757 1.240 0.598

BMI (kg/m2) 0.317–1.680 0.729 0.458

SLEDAI scores 1.149–6.963 2.828 0.014

Anti-dsDNA 0.264–1.847 0.698 0.469

ESR 0.216–1.342 0.539 0.184

CRP 0.402–1.979 0.892 0.779

Abbreviations: SLE, systemic lupus erythematosus; BMI, body mass index; SLEDAI, 
systemic lupus erythematosus disease activity index; ESR, erythrocyte sedimentation 
rate; CRP, C-reactive protein.

Table 3 Clinical Data of the SLE Group

Paraments High miR-342-3p  
Expression (n=46)

Low miR-342-3p  
Expression (n=44)

P value

Age 62.83±7.15 63.04±6.93 0.791

Gender (male/female) 21/25 21/23 0.676

BMI (kg/m2) 23.29±2.95 23.13±2.63 0.550

SLEDAI score 6.15±1.83 10.55±2.63 <0.001

Anti-dsDNA (U/mL) 133.08±60.57 132.36±59.89 0.269

ESR (mm/h) 32.61±6.26 31.96±6.34 0.518

CRP (mg/L) 11.61±4.97 11.53±4.66 0.565

Poor prognosis (n) 6 21 0.004

Death 0 1 /

Persistent active disease 4 12 /

New or worsening clinical symptoms 2 8 /

Note: Data are expressed as n or mean ± standard deviation (SD). 
Abbreviations: SLE, systemic lupus erythematosus; BMI, body mass index; SLEDAI, systemic lupus erythematosus disease; ESR, 
erythrocyte sedimentation rate; CRP, C-reactive protein.
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change, through which normal or abnormal biological processes can be identified and measured. Biomarkers can be used 
for diagnosis, prognosis, prediction, pharmacodynamics or substitution.

In the present study, we detected the expression level of serum miR-342-3p in SLE patients and the healthy controls 
by qRT-PCR technology and found that the expression level of serum miR-342-3p in SLE patients was significantly 
lower than that in the healthy controls, which suggested that the difference in the expression level of serum miR-342-3p 
might reflect whether the subjects had SLE.

Since the introduction of miRNAs in recent decades, a series of related studies have demonstrated the emerging role of 
miRNAs in regulating the maturation of the immune system and the pathological mechanisms of autoimmune diseases including 
SLE. In addition, miRNAs can also be used to monitor the severity of SLE and can be used as a new potential target for the 
treatment of SLE.19,20 MiR-342-3p plays a crucial role in autoimmune diseases. Wang et al found that miR-342-3p was 
specifically down-regulated in the serum of rheumatoid arthritis (RA) patients compared with healthy controls.21 Jeannie et al 
used microarray technology to study the differential miRNA expression in peripheral blood mononuclear cells (PBMCs) in 
patients with lupus nephritis and healthy controls. They found a total of 29 miRNAs with abnormal expression, among which 5 
miRNAs, including miR-342-3p, were down-regulated in patients with lupus nephritis.22 This result is consistent with our study 
on the serum miR-342-3p expression level in SLE patients and healthy controls. Therefore, based on this study, we evaluated the 
correlation between the serum miR-342-3p expression level and SLEDAI scores through Spearman correlation coefficient 
analysis, and the results showed that miR-342-3p was significantly negatively correlated with SLEDAI scores. SLEDAI score 
has been developed as an indicator in clinic for evaluating the activity of SLE and has been used as a universal approach in 
assessing the SLE activity since its introduction in 1985.23,24 This indicator has been used successfully by clinical experts and 
trainees and has been proven to be valuable in both research and clinical applications.25 These results further proved that miR- 
342-3p played a vital role in the development of SLE. In addition, we assessed the diagnostic value of miR-342-3p in SLE by 
establishing ROC curve in this study, and finally concluded that miR-342-3p has good differentiating power in SLE patients and 
healthy controls. Then, the subjects were followed up for two years and the survival curve was drawn. The results showed that 
patients with low miR-342-3p expression had a poor prognosis, indicating that patients with low miR-342-3p expression had 
a higher probability of poor prognosis.

Conclusion
In summary, this study proved that the serum miR-342-3p in SLE patients was lower than in healthy controls, and low 
serum miR-342-3p expression level may indicate the occurrence of SLE. Meanwhile, low expression of serum miR-342-3p 
was often associated with poor prognosis of SLE. Therefore, the expression level of serum miR-342-3p can be used as 
a new potential biomarker for the diagnosis and prognosis assessment of SLE.

Ethics Statement
This study protocol was approved by the Clinical Research Ethics Committee of Affiliated Hospital of Gansu Medical 
College and confirmed to the Helsinki Declaration standards for human medical research. All the recruiters had signed 
written informed consent.
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