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Objective: To analyze the efficacy of belimumab in the treatment of systemic lupus erythematosus (SLE) and its effect on im-
proving the quality of life of Chinese patients.
Methods: A retrospective study was conducted using the medical records of 52 SLE patients admitted between March 2021
and April 2022. These patients were divided into two groups: the control group and the monoclonal antibody group, with 26
cases in each group. Patients in the control group received standard SLE treatment, while those in the monoclonal antibody
group received standard SLE treatment in addition to belimumab therapy. The clinical treatment effect, dosage of hormone
drugs, SLE disease activity index (SLEDAI) score, peripheral blood B cell level, 36-item Short Form health survey questionnaire
(SF-36) and adverse reactions before and after treatment were compared between the two groups.
Results: The routine treatment plus belimumab resulted in higher efficacy than routine treatment alone (p < 0.05). The routine
treatment plus belimumab led to a lower B cell as compared to the routine treatment alone (p< 0.05). The routine treatment plus
belimumab was associated with higher quality of life (p < 0.05). The safety profiles of the two groups were similar (p > 0.05).
Conclusion: Belimumab might be a viable strategy in the treatment of Chinese patients with SLE. Belimumab can significantly
reduce the dosage of hormone drugs in patients, and effectively reduce the SLEDAI score and peripheral blood B cell level of
patients, and is not linked to adverse reactions. Therefore, it is worth promoting widely.

Keywords: belimumab; systemic lupus erythematosus; effective value; quality of life; SLEDAI score; B-cells

Introduction

Systemic lupus erythematosus (SLE) is an autoim-
mune disease in which a variety of autoantibodies are pro-
duced due to dysfunction of immune regulation, causing
damage to multiple organ systems [1]. The clinical man-
ifestations of SLE include fever, rash, oral ulcers, photo-
sensitivity reaction, and joint inflammation [2]. Due to
the insidious early symptoms of SLE, the patients might
be gravely ill at the time of diagnosis [3]. Though timely
and effective therapeutic intervention for SLE patients can
slow disease progression [4], at present, there is no cure
for SLE. Glucocorticoids and immunosuppressants are used
routinely to treat SLE [5]. The dosage of these drugs is dy-
namically adjusted according to the patient’s disease activ-
ity. Hydroxychloroquine is used in combination with glu-
cocorticoids as a long-termmedication strategy for SLE [6].
Additionally, immunosuppressants, such as azathioprine,
cyclosporine, and tacrolimus, may be considered for pa-
tients who exhibit a poor response to glucocorticoids in con-

junction with hydroxychloroquine [7]. Nevertheless, given
the adverse events associated with the above drugs and the
drug intolerance developed by some patients, it is often not
feasible for patients to adhere to the routinely-prescribed
medication for a long time. Irregular medication or discon-
tinuation without authorization may further aggravate the
disease, and negatively affect the patient’s prognosis [8].
Meanwhile, the long-term use of glucocorticoids may lead
to hypertension, diabetes, electrolyte disorders, and other
diseases. Immunosuppressants increase the risk of infec-
tion, further aggravating the disease [9,10].

Belimumab is the first (Food and Drug Administra-
tion) FDA-approved targeted biological agent for the treat-
ment of SLE. Belimumab is a fully humanized IgG1-λmon-
oclonal antibody which binds to B-cell activating factor
(BAFF) and inhibits B-cell activity [10]. It minimizes the
risk of organ damage by inhibiting the activation of B-cells
in patients with SLE and reducing the production of au-
toantibodies in patients [11]. Moreover, belimumab also
inhibits the proliferation and differentiation of B-cells and
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induces autoimmune B-cell apoptosis by targeting BAFF,
thereby improving clinical symptoms, reducing the activ-
ity of SLE, and allowing to reduce the dosage of gluco-
corticoids, bringing hope for the effective control of SLE
[5,12,13]. At present, several large multi-center clinical tri-
als on belimumab in the treatment of SLE (such as BLISS-
52, BLISS-76, BLISS-SC and BLISS-Northeast Asia) have
shown that belimumab is safe and efficacious [14–17]. Be-
limumab approval for the treatment of SLE has been ob-
tained in Japan, the United States, and other countries, and
its efficacy and safety have been confirmed inmultiple stud-
ies [18]. However, its efficacy and safety in the treatment of
SLE in China have not been determined. In light of this, the
present study was conducted to analyze the efficacy of be-
limumab in the treatment of SLE and its ability to improve
the quality of life for Chinese patients with SLE.

Participants and Methods

Baseline Data
A retrospective study was conducted using the med-

ical records of 52 SLE patients admitted between March
2021 and April 2022. These patients were divided into
two groups: the control group and the monoclonal anti-
body group, with 26 cases in each group. Patients in the
control group received standard SLE treatment, while those
in the monoclonal antibody group received standard SLE
treatment in addition to belimumab therapy. This study has
been approved by the Ethics Committee of Shiyan Hospi-
tal of Integrated Traditional and Western Medicine, Ethical
Approval Number: SY3287119.

Inclusion and Exclusion Criteria
Inclusion criteria: (1) All patients were confirmed to

have SLE by clinically relevant diagnostic results; (2) All
patients had no allergic reaction to the drugs used in this
study; (3) All patients had no abnormality in organ func-
tion tests; (4) All patients voluntarily signed the relevant
informed consent.

Exclusion criteria: (1) Patients had severe active cen-
tral nervous system lupus, severe active lupus nephritis,
etc.; (2) Patients had other serious infectious diseases; (3)
Patients had mental illness or family history of mental ill-
ness; (4) Patients have malignant tumors, whether they cur-
rently have malignant tumors or have a history of malig-
nant tumors; (5) Patients and their families had no ability
to fully cooperate with this study. Furthermore, to ensure
the effectiveness of the study, the baseline SLE disease ac-
tivity index (SLEDAI) scores for eligible patients must fall
within a specific range, with the following requirements:
Patients must have a baseline SLEDAI score greater than 5
to ensure a certain level of disease activity during the study.
Additionally, it should be noted that there is an upper limit
for the SLEDAI score, and patients with scores above this
limit will not be included in the study.

Methods
(1) The patients in the control group were given stan-

dard SLE treatment: prednisone acetate tablets (Tianjin
Xinyi Jinjin Pharmaceutical Co., Ltd., H31020675, Tian-
jin, China) were given orally, with an initial dose of 5–
50 mg/d; hydroxychloroquine sulfate tablets (Shanghai
Shangyao Chinese and Western Pharmaceutical Co., Ltd.,
H19990263, Shanghai, China) were given orally, 0.4 g/d;
tacrolimus capsules (Sinopharm Chuankang Pharmaceuti-
cal Co., Ltd., H20083943, Chengdu, China) were given
orally, 1 mg/d.

(2) The patients in the monoclonal antibody group
received the same oral treatments as control group pa-
tients, in addition, they received belimumab (Glaxo-
SmithKline Manufacturing SPA., S20190032, Brentford,
UK) 10 mg/kg, initially, once every two weeks for six
weeks. Then they received the same treatment once every
four weeks. Both groups of patients were treated for six
months.

Outcomes
(1) Clinical effectiveness. Effectiveness was assessed

according to the improvement of symptoms and signs af-
ter treatment and the performance of SLE disease activ-
ity index (SLEDAI) [19]. Markedly effective: after treat-
ment, the patient’s body symptoms and signs basically dis-
appeared, with SLEDAI score less than 5 points; effec-
tive: after treatment, the patient’s body symptoms and signs
were significantly mitigated, with SLEDAI score was 5–14
points; ineffective: no significant mitigation was observed
in symptoms and signs compared with those before treat-
ment, with SLEDAI score was more than 14 points.

(2) Dosage of glucocorticoids. The doses of hor-
mone drugs used by patients before and after treatment were
recorded by the relevant medical staff in our hospital.

(3) SLEDAI [19]. Before and after treatment, the
SLEDAI score was employed to assess disease severity.
The scale involves 24 indices of 9 organ systems, with a
total possible score of 105 points, and a higher score indi-
cating a more severe condition.

(4) Level of B cells in peripheral blood. Before and
after treatment, 5ml of venous blood was drawn from pa-
tients, and PBMCs were extracted by gradient density cen-
trifugation, and then B cells were isolated. Flow cytom-
etry (BD AccuriTM C6 flow cytometer, BD Biosciences,
Franklin Lakes, NJ, USA) was used to determine the level
of B cells in peripheral blood of patients.

(5) A 36-item Short Form health survey questionnaire
(SF-36) was employed before and after treatment [20]. Pa-
tient responses are quantified and converted into eight sep-
arate domains (physical functioning, role limitations due to
physical problems, role limitations due to emotional prob-
lems, energy and fatigue, emotional well-being, social func-
tioning, pain, general health status), with a total score of 0–
100 points. Higher score indicates a higher quality of life.
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Table 1. Comparison of baseline data [x̄ ± s, n (%)].
Control group (n = 26) Monoclonal antibody group (n = 26) t/χ2 p

Gender 0.082 0.773
Male 9 10
Female 17 16

Age (years) 14–57 13–56
Mean age (years) 35.62 ± 10.14 35.48 ± 10.09 0.049 0.96
Course of disease (years) 1–24 1–21
Mean course of disease (years) 9.86 ± 5.29 9.76 ± 5.31 0.068 0.946
Educational background 0.746 0.387

High school and below 18 15
College and above 8 11

Table 2. Comparison of clinical effectiveness [n (%)].
Groups n Markedly effective Effective Ineffective Total effectiveness (%)

Control group 26 7 11 8 69.2% (18/26)
Monoclonal antibody group 26 11 14 1 96.2% (25/26)
χ2 - - - - 4.837
p - - - - 0.027

(6) Adverse reactions. The possible adverse reactions
of patients during treatment include infection, fever, nausea
and vomiting.

Statistical Analysis
SPSS 22.0 (IBM Corp., Armonk, NY, USA) was used

to organize and analyze the data. Data were expressed as
mean ± standard deviation (x̄ ± s). Statistical analysis
was performed using the independent two-tailed Student’s
t-tests for comparing two variables with a significance level
of 0.05. Enumeration data were expressed as number of
cases (rate), and chi-square was used to test enumeration
data. GraphPad Prism 8 (GraphPad Software Corporation,
Los Angeles, CA, USA) was used for graphics rendering.

Results
Baseline Data

The baseline parameters of the two groups of patients
were balanced (p > 0.05) (Table 1).

Clinical Efficacy
Overall, the routine treatment plus belimumab re-

sulted in higher efficacy than routine treatment alone (p <

0.05) (Table 2).

Hormonal Drug Dosage, SLEDAI Score and
Peripheral Blood B Cell Level

As shown in Fig. 1. Collectively, the dosage of hor-
monal drugs, SLEDAI score and peripheral blood B cell
level had no difference in the two groups preoperatively (p
> 0.05), and the routine treatment plus belimumab led to a
lower dosage of hormonal drugs, SLEDAI score and B cells
as compared to the routine treatment alone (p < 0.05).

36-Item Short Form Health Survey Questionnaire
(SF-36)

As shown in Fig. 2, Preoperatively, there was no sig-
nificant difference in the quality of life between the two
groups (p > 0.05); and the routine treatment plus beli-
mumab was associated with higher quality of life (p <

0.05).

Adverse Reactions
The safety profiles in the two groups were similar (p

> 0.05) (Table 3).

Discussion

SLE, also known as an immortal cancer clinically, has
the characteristics of long disease course and easy recur-
rence [21], and is associated with a series of adverse reac-
tions in the blood system, such as hemoglobin reduction,
leukopenia, thrombocytopenia, and anemia, immensely in-
terfering with quality of life, and being life-threatening in
severe cases [22–24]. Early detection and immediate inter-
vention after diagnosis are essential. The key for treatment
is to reduce the disease activity in a timely manner to im-
prove the patient’s quality of life [25]. Relevant studies in-
dicate that the pathogenesis of SLE is mainly the survival
of autoreactive B cells promoted by the loss of tolerance
and defective B lymphocytes. It has been suggested that
the use of B lymphocyte depletion therapy can effectively
delay SLE [26].

Previously, SLE patients were often treated with glu-
cocorticoids, immunosuppressants and other drugs. De-
spite the incurability of SLE, they can effectively attenuate
the clinical symptoms of patients and delay disease progres-
sion [27]. However, in recent years, increasing numbers of
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Fig. 1. Comparison of hormone drug dosage, systemic lupus erythematosus (SLE) disease activity index (SLEDAI) score and
peripheral blood B cell level (x̄ ± s). (A) Dosage of steroid drugs used. (B) SLEDAI score. (C) B cells in the peripheral blood. Note:
* means p < 0.05.

Fig. 2. Comparison of quality of life (SF-36) levels (x̄ ± s).
Note: * means p< 0.05. SF-36, 36-item Short Form health survey
questionnaire.

clinical studies indicated that the use of glucocorticoids, im-
munosuppressants and other drugs is associated with poor
results, and the long-term efficacy particularly the quality of
life can be unsatisfactory [28,29]. Belimumab is approved

for the treatment of SLE. It is one of the fully human IgG1
monoclonal antibodies and has binding and neutralizing ef-
fects on BAFF in the human body [16,30]. BAFF binds
to the receptor, thereby inhibiting the differentiation, mat-
uration and antibody secretion of B cells, inducing apopto-
sis, and mitigating their related clinical symptoms [31,32].
As previously noted, belimumab can significantly reduce
the use of glucocorticoids, immunosuppressants and other
drugs in patients, thereby reducing the adverse reactions
caused by these drugs, and delaying disease progression
[12,33,34].

Though extensive evidence has confirmed that beli-
mumab exhibits ideal effectiveness and good safety pro-
file in SLE patients, there is a paucity of studies on beli-
mumab in the treatment of Chinese patients with SLE [35].
The findings of the present study showed that routine treat-
ment plus belimumab resulted in higher efficacy than rou-
tine treatment alone, and routine treatment plus belimumab
led to a lower B cell as compared to routine treatment alone,
and routine treatment plus belimumab was associated with
a higher quality of life. All these findings were consistent
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Table 3. Comparison of adverse reactions [n (%)].
Groups n Infection Fever Nausea and vomiting Total incidence (%)

Control group 26 0 1 2 11.5% (3/26)
Monoclonal antibody group 26 1 2 1 15.4% (4/26)
χ2 - - - - 0.00
p - - - - 1.00

with the results of Brunner [34]. B cell activator is a se-
creted cytokine in the TNF family, which acts directly on
the proliferation and differentiation of B cells. Moreover, it
can bind to a variety of B cell membrane receptors, thereby
increasing the level of autoantibodies and inducing SLE
disease-related symptoms [36]. As a specific inhibitor of
B lymphocyte stimulator, belimumab directly reduces the
degree of activation of naive B cells, transitional B cells,
etc., and ultimately reduces the level of related indicators
of B cell activation [17]. It is the fundamental reason that it
can reduce the dosage of hormonal drugs and improve the
quality of life of patients and SLE disease activity. Addi-
tionally, safety profiles were similar in the two groups.

The study is limited by a small sample size. In the
future, we will address these limitations by improving the
study design, which includes increasing the number of en-
rolled patients to enhance the reliability of our study con-
clusions. Additionally, we are eager to participate in larger,
higher-quality multicenter clinical studies to further ad-
vance our research.

Conclusion

The present study indicates that belimumab might be
a viable strategy in the treatment of patients with SLE. The
drug can significantly reduce the dosage of hormone drugs
in patients, and effectively reduce the SLEDAI score and
peripheral blood B cell level of patients, and is not linked to
adverse reactions. Therefore, it is worth promoting widely.
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SLE, systemic lupus erythematosus; BAFF, B-cell ac-
tivating factor.
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