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Abstract

Objective: To explore the therapeutic effectiveness and safety of belimumab

in the treatment of recently diagnosed systemic lupus erythematosus (SLE).

Methods: Between January 2019 and February 2022, a total of 30 patients who

had been recently diagnosed with SLE were selected for 6 months of

belimumab treatment at the Department of Rheumatology and Immunology,

Tianjin First Central Hospital. Laboratory test results and related adverse

reactions were recorded at baseline and after treatment.

Results: Participants' white blood cell counts and complement 3, complement

4, and hemoglobin levels were higher after treatment than at baseline.

Participants' immunoglobulin G and immunoglobulin M levels, SLE Disease

Activity Index 2000 scores, glucocorticoid doses, erythrocyte sedimentation

rates, and serum albumin/globulin ratios were lower after treatment. These

differences were all statistically significant (p< .05).

Conclusion: Belimumab was safe and effective in patients recently diagnosed

with SLE and might help to reduce the use of glucocorticoids and to improve

anemia with few adverse reactions. Belimumab might be applied in the

treatment of patients recently diagnosed with SLE with high disease activity.
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1 | INTRODUCTION

Systemic lupus erythematosus (SLE) is an autoimmune
disease that is characterized by multisystem and organ
involvement, the presence of a large number of
autoantibodies, and recurrent relapses and remissions.
If untreated, it may cause irreversible damage to the
affected organs and can even lead to death.1 The current

standard treatment for SLE is glucocorticoids and
immunosuppressants, but long‐term use of these treat-
ments has many side effects, and some patients fail to
respond well to or are intolerant to these standard
treatments.2 The etiology of SLE is not yet fully
understood, though abnormal B‐cell activation is a key
component of the pathogenesis. Belimumab is a human‐
derived immunoglobulin G (IgG) lλmonoclonal antibody
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that specifically targets soluble human B lymphocyte‐
stimulating factor.3 Multiple studies have confirmed that
belimumab may be applied in the treatment of SLE,4 and
some results suggest that it should be adopted as early as
possible to maximize the therapeutic effects.5 The
current study aimed to investigate the effectiveness and
safety of belimumab treatment in Chinese patients
recently diagnosed with SLE.

2 | MATERIAL AND METHODS

2.1 | Participants

A total of 30 patients (2 males and 28 females) who had
recently been diagnosed with SLE were selected to
participate in the study. These patients were between
16 and 55 years old, with an average age of 30.86 ± 12.06
years. Their disease durations ranged from 1 to 10
months, with an average duration of 8.71 ± 4.55 months.
Of the 30 participants, 19 experienced hematologic
involvement, 12 renal involvement, 10 cutaneous
involvement, and 4 serositis.

The study took place between January 2019 and
February 2022 at the Tianjin First Central Hospital. The
inclusion criterium was a diagnosis of SLE following the
2019 European League Against Rheumatism/American
College of Rheumatology criteria.6 The exclusion
criteria were severe and active central nervous system
involvement, severe active lupus nephritis (LN), or
hepatitis B or C virus infection. Enrolled participants
signed an informed consent form, and the study was
approved by the hospital's medical ethics committee.
Severe acute LN was defined as 24‐h urine protein
quantification of >6 g or equivalent urine protein‐to‐
creatinine ratio, serum creatinine of >2.5 mg/dl, severe
active nephritis requiring urgent treatment, required
hemodialysis within 90 days before Day 0, or high‐dose
prednisone (>100 mg/day).

2.2 | Therapeutic regimen

The standard treatment regimen was determined by each
participant's clinician, and all patients were treated with
glucocorticoids plus immunosuppressants. All partici-
pants were treated with hydroxychloroquine. In two
cases, this was the sole therapeutic. It was combined with
tacrolimus in eight cases, cyclophosphamide in three
cases, mycophenolate mofetil in ten cases, and cyclospo-
rine in seven cases. For the study protocol, 10 mg/kg of
belimumab was administered intravenously on days 1
(the baseline), 15, and 29, and once every 28 days

afterward. The patients' conditions and any adverse
reactions were assessed every 4 weeks. If there was no
improvement in disease control after 6 months of
treatment, discontinuation of the belimumab therapy
was considered. Participants' doses of glucocorticoids and
immunosuppressants were adjusted by their doctors as
appropriate, and the relevant immunological parameters
were tested regularly.

2.3 | Observation indicators and
detection methods

Testing was conducted at baseline and 24 weeks after the
protocol treatment. The laboratory tests conducted for
the study included complement 3 (C3), complement 4
(C4), IgG, immunoglobulin M (IgM), double‐stranded
DNA (dsDNA), erythrocyte sedimentation rate (ESR), C‐
reactive protein, hemoglobin (Hb), white blood cell count
(WBC), platelet count (PLT), serum albumin/globulin
ratio (A/G ratio), and the 24‐h urine protein test. At the
testing timepoints, participants' doses of glucocorticoids
were recorded, and the SLE Disease Activity Index 2000
(SLEDAI‐2 K) was completed. Any adverse reactions
were observed during the treatments.

The total clinical therapeutic effectiveness was
determined from the comparison of after‐treatment
data with the baseline. In cases categorized as obvious
effect, the clinical symptoms had disappeared com-
pletely after treatment. Immune globulin and com-
plement returned to normal. In those categorized as
effect, symptoms were effectively relieved (including
the levels of complement and anti‐ds‐DNA), and
immunological indicators improved by 1/3 or more
than the initial results. In cases considered no effect,
the clinical symptoms did not improve or even
deteriorated after treatment, and the serological
indicators either did not improve or worsened. The
total effectiveness for the study was calculated as
([the number of cases with obvious effects + the
number of cases with effects]/the total number of
cases) × 100%.

Observed adverse reactions to treatment were
infusion and hypersensitivity reactions, headache, nau-
sea, vomiting, skin rash, infection, and leukopenia.

2.4 | Statistical methods

The SPSS 25.0 statistical software was used for data
processing. Measurement data that satisfied the normal
distribution were expressed as mean ± standard devia-
tion (or x ± s), and the data collected at baseline and
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after treatment were compared using the paired samples
t test. Measurement data that did not satisfy the normal
distribution were expressed as median (25th percentile to
75th percentile). The Wilcoxon rank‐sum test for paired
samples was used for these comparisons. The countable
data were expressed as the number of cases and
percentages. Statistical significance was set to p< .05.

3 | RESULTS

3.1 | Immune indicators at baseline and
after treatment

Of the 19 patients with blood involvement, 10 patients
had leukopenia. The leukocyte counts of these 15
patients ranged between 3 ×109 and 3.9 × 109/L, with
a median of 3.6 × 109/L, and went back to normal after
treatment. Four patients were anemic, and the Hb
levels were 105, 108, 111, and 112 g/L before
treatment. The Hb returned to normal after treat-
ment. After treatment, C3, C4, WBC, PLT, and Hb
levels and the A/G ratio were higher than they were at
baseline, as shown in Table 1.

IgG, IgM, and ESR levels were lower after treatment
than at baseline, and the differences were statistically
significant (p< .05; see Table 2).

3.2 | Glucocorticoid doses at baseline
and after treatment

Participants' doses of glucocorticoids were lower after
treatment than at baseline, and this difference was
statistically significant (p< .05; see Table 2).

3.3 | SLEDAI‐2 K scores at baseline and
after treatment

SLEDAI‐2 K scores were lower after treatment compared
with baseline, and the difference was statistically
significant (p< .05; see Table 2).

3.4 | Urine protein test results at baseline
and after treatment

The 24‐h urine protein test results in 12 cases averaged
1.54 ± 2.09 g at baseline and 0.78 ± 1.58 g after treatment.
The difference was statistically significant, with p= .001
and t= 2.18.

3.5 | Therapeutic effectiveness

The number of cases with obvious effect, effect, and no
effect of treatment were 5, 23, and 2, respectively. The
total effectiveness was 93.3%.

3.6 | Adverse reactions among the five
groups of patients

After treatment, two patients experienced infections, one
a cytomegalovirus infection, and one a urinary tract
infection. The total incidence of infection was 6.67%. No
serious adverse events, infusion reactions, or hypersensi-
tivities occurred during the treatment.

4 | DISCUSSION

SLE is a relatively common chronic autoimmune disease.
The short‐term therapeutic goals are to control disease
activity, improve clinical symptoms, and achieve clinical
remission, or a low level of disease activity. The long‐
term therapeutic goals are to prevent and reduce relapse,
reduce adverse drug reactions, prevent and control organ
damage caused by the disease, and achieve long‐term
sustained remission, thereby reducing the mortality rate
and improving the quality of life for patients. Standard
therapy has poor efficacy and a high incidence of side
effects for some patients. Multiple research studies have
confirmed that the addition of belimumab in SLE
treatment may reduce the occurrence of adverse
reactions to standard medications and delay disease
progression, with a good safety profile.7 Belimumab was

TABLE 1 The changes of indicators before and after treatment in the patients

n WBC (×109/L) HB (g/L) PLT (×109/L) ESR (mm/h) C4 (mg/dl) C3 (mg/dl)

Before treatment 30 6.46 ± 3.87 120.6 ± 27.05 224.44 ± 89.76 34.36 ± 32.91 14.24 ± 6.63 58.69 ± 22.29

After treatment 30 6.87 ± 2.45 129.56 ± 17.36 243.00 ± 61.69 11.84 ± 9.19 17.79 ± 7.24 75.17 ± 14.49

t value −0.657 −2.777 −1.457 4.066 −4.869 −4.357

p value .002 .000 .000 .000 .000 .005

Abbreviations: ESR, erythrocyte sedimentation rate; Hb, hemoglobin; PLT, platelet count; WBC, white blood cell count.
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approved for marketing in China in 2019 and included in
the 2020 SLE Treatment Guidelines for China.1

B cells in patients with SLE are highly activated in
response to autoantigens, resulting in the production of a
large number of autoantibodies, which triggers a series of
inflammatory reactions.8 B‐cell‐activating factor (BAFF)
is a secreted cytokine in the tumor necrosis factor family
that stimulates the proliferation and differentiation of B
lymphocytes in the body and is of great importance for
the maturation and survival of B cells.9 Belimumab is a
BAFF inhibitor; it specifically binds to BAFF in the
serum and inhibits B‐cell maturation and activation by
preventing BAFF from binding to B‐cell surface receptor
3. This leads to the inactivation of B cells in response to
natural immune stimulants and promotes massive
apoptosis of autoantibody‐producing B lymphocytes,
thereby reducing the number of autoantibodies and
exerting therapeutic effect.10 Wang et al.11 in a summary
study of 3236 patients with SLE who were treated with
belimumab, concluded that the drug significantly im-
proved the clinical symptoms of skin rashes and joint and
muscle pains, reduced the levels of serological indicators
and SLE disease activity, and delayed the deterioration of
vital organs including the kidneys, the liver, and the
circulatory and central nervous systems. This is consist-
ent with the results of the current study.

Another study found that the application of belimu-
mab in patients previously medicated with glucocorti-
coids showed better clinical outcomes in those patients
with active SLE, positive dsDNA, and decreased levels of
C3 and C4.12 The results of a randomized clinical trial13

suggested that SLE Responder Index scores leveled off
after 180 days of belimumab treatment; thus, more than
180 days of application were required to ensure efficacy.
Therefore, in the current study, the observation duration
of treatment was initially set at 6 months, and it was
observed that after 6 months of treatment, the levels of
complement (C) and immunoglobulin, and the SLEDAI‐
2 K score were all significantly improved compared with
baseline.

Another study reported that, after 53.3 months of
treatment with belimumab, 9.7% of patients had a
negative conversion of serum antinuclear antibody
(ANA), which was then associated with a reduced risk
of future SLE recurrence.14 In the current study, a
decrease in ANA titer after treatment was observed only
in two patients. This was possibly related to the short
belimumab treatment duration.

Immune‐related anemia in SLE may be correlated
with increased autoantibody‐mediated erythrocyte
destruction, and a significant improvement in immune‐
related anemia in patients has been reported following
belimumab treatment.15 This is consistent with ourT
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findings. The improvement in immune‐related anemia
might be related to a decrease in pathogenic antibodies
with belimumab treatment, but the exact mechanism
needs to be studied further.

A low A/G ratio may be a potential predictor of the
development of LN in Chinese patients with SLE.16 The
current study found a significant increase in patients' A/
G ratio after treatment, which might suggest that
belimumab could reduce future risk of developing LN.

Viral infection of the upper respiratory tract, diar-
rhea, leukopenia, and hypoglobulinemia have been
reported as common adverse reactions to belimumab.17

Viral infection detected during the follow‐up, especially
Epstein‐Barr virus infection, might easily lead to
increased disease activity. In the current study, one
patient developed infection and fever, and the relevant
tests showed positive for cytomegalovirus antibodies. The
patient was cured of the virus after antiviral treatment.
One other patient developed a urinary tract infection;
they were cured of the infection after symptomatic anti‐
infective treatment.

5 | CONCLUSION

In conclusion, the current study provides preliminary
evidence that the levels of C, ESR, and Hb, along with
SLEDAI‐2K scores and urine protein test results, improve
with the addition of belimumab to standard treatment in
patients recently diagnosed with SLE. This could better
reduce disease activity and recurrence. In particular,
patients recently diagnosed with SLE with high disease
activity might see additional clinical benefits from early
administration of belimumab

However, as a single‐center retrospective study, there
was some bias in the selection of participants. Also, the
limited number of patients, lack of a control group, and
limited follow‐up duration might have contributed to
skew in the data. The safety and efficacy of belimumab in
Chinese patients recently diagnosed with SLE still needs
to be investigated in large clinical trials.
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