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ABSTRACT

Objective: To explore the changes and significance of CIC, CRP, immunoglobulin and complement in patients with systemic 
lupus erythematosus. 

Methods: Forty-two patients with systemic lupus erythematosus who were treated in our hospital from June 2018 to April 2020 
were randomly selected as the study group. Forty-two healthy subjects who had had physical examinations in our hospital at the same 
time were selected as the control group. The age, gender, blood pressure and other basic clinical data of the two groups were compared. 
Enzyme-linked immunosorbent assay (ELISA) was used to measure the serum CIC level of the study group and the control group, and 
the changes of serum CRP, immunoglobulin, and complement content in the two groups were measured by scattering rate method. 
Pearson correlation test was used to analyze the correlation among CIC, CRP, immunoglobulin and complement levels in patients with 
systemic lupus erythematosus. 

Results: There was no significant difference in age, gender, BMI, blood pressure and heart rate between the two groups (P>0.05). 
Compared with the control group, the levels of serum CIC, CRP, IgA, IgM and IgG in the study group were significantly increased, 
while the levels of complement C3 and complement C4 were significantly decreased (P<0.01). Pearson correlation analysis showed 
that the CIC level was positively correlated with CRP, IgA, IgM and IgG, and negatively correlated with complement C3 and C4 
(P<0.05). The sensitivity and specificity of complement C3 and C4 were 71.34, 90.32, 65.01 and 83.77 respectively, and the area under 
the curve was 0.831 and 0.745 respectively, which were significantly higher than those of CIC, CRP, IgA, IgM and IgG. Complement 
C3 and C4 have higher value in the diagnosis of systemic lupus erythematosus. 

Conclusion: CIC, CRP, immunoglobulin and complement levels in patients with systemic lupus erythematosus were significantly 
abnormal, and the above indicators can be used as important indicators to judge the development of systemic lupus erythematosus.
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Introduction

Autoimmune disease refers to the disease 
wherein the body's autoimmune reaction is out of 
control, overreacting, directly or indirectly damaging 
its own tissue, and resulting in the corresponding 
organs or clinical symptoms under the joint action 
of internal and external factors. Systemic lupus 
erythematosus (SLE) is an autoimmune disease 
which involves many factors, such as heredity, sex 

hormones, environment, infection and immune 
response(1). Systemic lupus erythematosus (SLE) 
often causes damage or even disability to various 
organs of patients, which has a serious impact on the 
quality of life of patients and aggravates the social 
burden(2). At present, the pathogenesis of systemic 
lupus erythematosus is not clear. It is considered 
that the hyperfunction of T helper lymphocytes that 
stimulates the high activation of B lymphocytes and 
produces a variety of autoantibodies may be one of 
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the main reasons for the occurrence and persistence 
of the disease. The disorder of the immune system is 
closely related to the occurrence and development 
of systemic lupus erythematosus(3). B cell function 
in patients with systemic lupus erythematosus is in 
a highly active state. The number of cells producing 
autoantibodies in bone marrow and peripheral 
blood increases, producing a large number of 
immunoglobulin and autoantibodies. 

At the same time, serum complement is 
consumed, forming a large number of immune 
complex deposition, which causes damage to the 
organization and organs(4). In this study, patients 
with systemic lupus erythematosus who were 
treated in our hospital from June 2018 to April 2020 
were randomly selected, and the changes to and 
significance of circulating immune complex (CIC), 
C-reactive protein (CRP), immunoglobulin and 
complement content were discussed and analyzed. 

 
Materials and methods

General information
All studies in this group were approved by the 

hospital ethics committee, and all were in line with 
medical ethics. Forty-two patients with systemic 
lupus erythematosus who were treated in our hospital 
from June 2018 to April 2020 were randomly selected 
as the study group. 

Inclusion criteria: 
• All SLE patients meet the diagnosis and 

treatment guidelines of systemic lupus erythematosus 
proposed by the Chinese Medical Association 
Rheumatology Branch(5) and are diagnosed with 
systemic lupus erythematosus; 

• The patient has complete medical records and 
good mental symptoms. Cooperate with treatment; 

• Patients and their family members were 
informed and signed informed consent; 

• Have not taken hormones or other 
immunosuppressive drugs within 2 months before 
participating in the study. 

Exclusion criteria: 
• Patients with infectious diseases; 
• Patients with other autoimmune diseases; 
• Patients with severe liver and kidney 

dysfunction, and cardiac dysfunction; 
• Patients experiencing pregnancy or lactation; 
• Patients who cannot adhere to the study. 
Forty-two healthy subjects who underwent 

physical examination in our hospital during the same 
period were selected as the control group.

Observation indicators

General data 
Compare the general clinical data of all research 

subjects, including age, gender, body mass index, 
blood pressure (diastolic blood pressure, systolic 
blood pressure), heart rate, et cetera. All study subjects 
collected 5 mL of fasting median cubital venous blood 
before and after admission. The serum and blood cells 
were separated using a low-temperature high-speed 
centrifuge at a speed of 3000 r/min. The supernatant 
was taken and placed in an ultra-low temperature 
refrigerator at -80°C for cryopreservation for follow-
up research and inspection.

Determination of serum CIC and CRP levels 
The enzyme-linked immunosorbent assay was 

used to determine the serum CIC levels of patients 
in the study group and the control group; the scatter 
rate method was used to determine the serum CRP 
levels of the two groups.

Detection of immunoglobulin and complement 
levels 

The scatter rate method was used to determine 
the changes in the levels of immunoglobulin and 
complement in the study group and the control group.

Correlation analysis
Pearson correlation testing was used to analyze 

the correlation among CIC, CRP, immunoglobulin, 
and complement levels in patients with systemic 
lupus erythematosus.

Statistical methods
In this study, sex and other counting data were 

compared χ2 inspection. An independent sample t 
test was used to compare the measurement data of 
serum CIC, CRP, immunoglobulin and complement. 
The Pearson correlation test was used for correlation 
analysis. In this study, SPSS21.0 software was used 
for statistical data analysis, with statistical results 
P<0.05 as the difference was statistically significant.

Results

Comparison of general data between study 
group and control group

There was no significant difference in age, 
gender, BMI, blood pressure and heart rate between 
the two groups (P>0.05). See Table 1.
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Comparison of serum CIC, CRP, 
immunoglobulin and complement levels between 
study group and control group

Compared with the control group, the levels 
of serum CIC, CRP, IgA, IgM, IgG and other 
immunoglobulins in the study group were significantly 
increased, while the levels of complement C3 
and complement C4 were significantly decreased 
(P<0.01). See Table 2.

Correlation analysis of CIC, CRP, 
immunoglobulin and complement levels in 
patients with systemic lupus erythematosus

Pearson correlation test showed that the level of 
CIC was positively correlated with CRP, IgA, IgM 
and IgG, and negatively correlated with complement 
C3 and C4 (P<0.05). See Table 3.

Diagnostic value of CIC, CRP, immuno-
globulin and complement in patients with systemic 
lupus erythematosus

The results showed that the sensitivity and 
specificity of complement C3 and C4 were 71.34, 
90.32, 65.01 and 83.77 respectively, and the area 
under the curve were 0.831 and 0.745 respectively, 

which were significantly higher than those of CIC, 
CRP, IgA, IgM and IgG. Complement C3 and C4 
had higher value in the diagnosis of systemic lupus 
erythematosus. See Table 4.

Discussion

Systemic lupus erythematosus (SLE) is 
a common inflammatory connective tissue 
disease, which is characterized by the activation 
of polyclonal B cells and the production of a 
variety of autoantibodies. Due to the interaction 
of genetic, hormonal and environmental factors, 
a variety of autoantibodies are produced, which 
are mainly antinuclear antibodies, resulting in 
immune inflammatory response characterized by 
immune complex. Eventually, SLE will cause 
damage to multiple systems and organs, such as 
the skin, heart, central nervous system and blood 
system(6). According to statistics, the incidence rate 
of systemic lupus erythematosus is 70/100 000 
in China, and the incidence rate among female is 
higher than that among male. Under the action of 
unknown internal and external factors, the body's 
normal immune regulation mechanism is destroyed, 
so that lymphocytes cannot correctly recognize their 
own tissues, resulting in autoimmune reaction(7).

Group Study Control χ2/t P

Age (years old) 32.32±8.76 34.79±9.31 1.252 0.214

Gender

Male 7 (16.67) 5 (11.90) 0.389 0.533

Female 35 (83.33) 37 (88.10)

BMI (kg/m2) 22.73±2.24 22.15±3.42 0.919 0.361

Blood pressure (mmHg)

Diastolic pressure 75.58±7.16 74.52±7.65 0.656 0.514

Systolic pressure 124.26±10.23 123.14±9.62 0.517 0.607

Heart rate (times/min) 73.36±10.32 71.28±10.29 0.925 0.358

Indexes CIC CRP IgA IgM IgG C3 C4

CIC - 0.169 0.061 0.036 0.277 -0.023 -0.002

CRP 0.169 - 0.385 0.231 0.591 -0.046 -0.015

IgA 0.061 0.385 - 0.558 0.227 -0.140 ﹣0.047

IgM 0.036 0.231 0.558 - 0.109 -0.246 -0.082

IgG 0.277 0.591 0.227 0.109 - ﹣0.027 -0.009

C3 -0.023 -0.046 -0.140 -0.246 ﹣0.027 - ﹣0.197

C4 -0.002 -0.015 ﹣0.047 -0.082 -0.009 ﹣0.197 -

Indexes Area under the curve Sensitivity(%) Specificity(%)

CIC 0.311 67.26 61.13

CRP 0.362 83.45 41.27

IgA 0.213 52.59 59.27

IgM 0.156 62.52 43.58

IgG 0.105 57.85 58.64

C3 0.831 81.34 90.32

C4 0.745 75.01 83.77
Group CIC

(RU/mL)
CRP

(mg/L)
IgA

(g/L)
IgM
(g/L)

IgG
(g/L)

C3
(g/L)

C4
(g/L)

Study 83.84±
62.52

13.43±
3.99

4.32±
1.84

2.44±
1.42

22.79±
3.46

0.61±
0.31

0.12±
0.07

Control 31.14±
39.73

4.65±
0.49

1.06±
0.64

1.18±
0.64

12.33±
2.49

1.02±
0.35

0.22±
0.10

t 4.611 14.155 10.845 5.243 15.902 5.683 5.309

P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Table 1: Comparison of general data between study group 
and control group.

Table 3: Correlation analysis.

Table 4: Diagnostic value of CIC, CRP, immunoglobulin 
and complement in patients with systemic lupus 
erythematosus.

Table 2: Comparison of serum CIC, CRP, immunoglobulin 
and complement levels between study group and control 
group (x̅±s).
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Immune abnormalities in patients with systemic 
lupus erythematosus include dysfunction of antigen-
presenting cells, loss of immune tolerance, disorder 
of T and B cell function regulation, complement 
deficiency, and immune complex clearance 
obstacles, which cover almost the entire immune 
system. According to reports, B cell hyperfunction 
and expression is one of the most prominent features 
of systemic lupus erythematosus(8). The appearance 
of autoantibodies in the nucleus and various nuclear 
components, cell membranes, cytoplasm, and 
various tissue components is not only the result of 
antibody immune dysfunction, but also the cause 
of pathological changes. Under physiological 
conditions, the formation of CIC helps to eliminate 
foreign antigens. When patients’ systemic lupus 
erythematosus occurs, a variety of autoantibodies 
produced by the body can form CICs with autoantigens 
and deposit on the capillary basement membrane, 
joints and kidneys activating complement, causing 
inflammation, and further causing the release of 
autoantibodies. This makes the condition linger and 
continue to worsen(9). The results of this study show 
that the CIC level can reflect the severity of systemic 
lupus erythematosus to a certain extent, and is one 
of the important indicators for the diagnosis of the 
disease. Systemic lupus erythematosus (SLE) is an 
autoimmune disease. Studies have found that the 
activation of the complement system by CIC and 
the consumption of complement components are 
important manifestations of the disease in the active 
stage. When SLE is in the active stage of the disease, 
a large number of CIC are formed in the serum of 
patients to activate complement, and a large number 
of complement C3 and C4 are consumed, which 
significantly reduces the levels of complement C3 
and C4(10). The results are the same as that of this 
study, which indicates that complement C3 and 
complement C4 can be used as effective indicators 
to judge the development of disease.

CRP is an acute phase reaction protein mainly 
synthesized by the liver, which is an important 
immune regulatory protein. Its level is significantly 
increased in infection, tissue injury, tumor and other 
diseases(11). In recent years, studies have shown 
that CRP is not only an inflammatory marker, but 
is also directly involved in the development of 
atherosclerosis and other cardiovascular diseases. 
In addition, CRP can also combine with nuclear 
debris and apoptotic bodies to play an autoimmune 
role(12-13). The results showed that the level of CRP 
in patients with systemic lupus erythematosus was 

significantly increased, which was closely related to 
the patient's condition.

IgA, IgM and IgG are the most commonly 
used indicators of humoral immune function. 
They mainly exist in plasma and tissues and are 
animal proteins with antibody activity. IgG is the 
only immunoglobulin synthesized and secreted by 
spleen and lymph nodes, which can pass through 
placenta and play an important role in natural 
passive immunity. According to related literature 
reports, some patients with normal IgG levels due 
to decreased complement may be caused by a large 
amount of IgG antibodies deposited in the tissues, 
resulting in low serum concentrations, but in fact the 
tissue damage is very serious, which may be due to a 
large number of immune complexes. 

The deposition of IgG is involved in the 
immune complex reaction, which may be related 
to the consumption of IgG(14). IgA is the main 
component of the human mucosal defense system 
and an important defense barrier. IgM is the first 
antibody synthesized and secreted in the process of 
ontogeny, and it is also the first antibody to appear 
in the initial immune response. It has the effects of 
sterilization, lysis and phagocytosis, and plays an 
important role in the early defense of the body(15). 
The results of this study found that patients with 
systemic lupus erythematosus have varying degrees 
of immune dysfunction. This may be related to the B 
function hyperactivity in patients with systemic lupus 
erythematosus, which secretes a large amount of 
immunoglobulin, which promotes the development 
of the disease(16).

In conclusion, the levels of CIC, CRP, 
immunoglobulin and complement in patients with 
systemic lupus erythematosus are significantly 
abnormal, and the above indicators can be used as 
important indicators to judge the development of 
systemic lupus erythematosus.
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