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Abstract: Objectives: To evaluate the diagnostic value of the neutrophil-to-lymphocyte ratio (NLR), CD40, and other
clinical indicators in systemic lupus erythematosus (SLE). Methods: A retrospective study was conducted with 158
SLE patients treated at Xijing Hospital. The SLE group was divided into an active group (n = 95) and a low-activity
group (n = 63). A control group consisting of 105 healthy individuals was also included. NLR, CD40, and other rel-
evant clinical indicators were collected from the medical record system. The diagnostic or differential value of these
indicators for SLE or disease activity (high vs. low) was assessed using ROC curves. Pearson correlation coefficients
were used to examine the correlations between NLR, CD40, C-reactive protein (CRP), red blood cell distribution
width (RDW), monocyte-to-lymphocyte ratio (MLR), and the SLE Disease Activity Index (SLEDAI) score. Results: NLR
and CD40 levels were significantly elevated in the SLE group (P < 0.001), with respective AUC values for diagnosing
SLE of 0.917 and 0.907. NLR and CD4O0 levels in the SLE group were positively correlated with CRP and RDW, and
negatively correlated with MLR (both P < 0.001). Furthermore, NLR and CD40 levels in the active SLE group were
significantly higher than those in the low-activity group (P < 0.001), with AUC values for diagnosing disease activity
of 0.902 and 0.904, respectively. SLEDAI scores were positively correlated with NLR and CD40 levels (P < 0.001).
Conclusions: Both NLR and CD40 demonstrate high diagnostic value for SLE and disease activity assessment, sug-
gesting their potential for clinical application in SLE diagnosis and management.
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Introduction Consequently, exploring diagnostic indicators

linked to SLE pathogenesis is crucial for en-

Systemic lupus erythematosus (SLE) is a chron-
ic autoimmune disease with high heterogeneity
across different patient types [1, 2]. Its typical
characteristics include abnormal immune cell
activation, complement dysfunction, and multi-
organ involvement resulting from autoanti-
body production [3, 4]. Epidemiological data
indicate that the incidence of SLE is higher in
women than men, and the mortality risk for
SLE patients is three times that of the general
population [5]. The pathogenesis of SLE
involves alterations in both innate and adaptive
immune responses, alongside inflammatory
processes triggered by immune dysregulation
[6, 7]. The disease’s latent onset and clinical
variability complicate diagnosis, and early
detection rates for SLE remain suboptimal [8].

hancing patient outcomes and quality of life.

The neutrophil-to-lymphocyte ratio (NLR) serv-
es as a biological marker of systemic inflamma-
tion and disease progression, with growing rec-
ognition of its diagnostic value for disease
activity in SLE [9-11]. Neutrophils play a key role
in autoimmune responses in SLE, particularly
through their extracellular traps, which contrib-
ute to the formation of SLE autoantigens in
response to inflammatory stimuli [12, 13].
Conversely, lymphocytes reflect the state of
both innate and adaptive immune responses
[14]. The NLR, determined by the balance of
neutrophils and lymphocytes, is increasingly
used to assess inflammation and disease activ-
ity in SLE [15].
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CD40, a member of the tumor necrosis factor
receptor superfamily, is involved in enhancing
immune cell anti-tumor activity and regulating
B cell functions such as antibody production
and proliferation. CD40 upregulation is observ-
ed in both immune and non-immune cells
across various autoimmune diseases [16, 17].
Previous studies have demonstrated that
CD40 and its ligand contribute to the pathog-
enesis of SLE, with gene polymorphisms and
haplotypes linked to SLE susceptibility [18, 19].

Although NLR and CD40 are both associated
with SLE pathogenesis, limited research has
explored their combined diagnostic value. Most
studies have focused on individual biomar-
kers or clinical indicators [15, 18]. However,
comprehensive analysis of NLR and CD40, par-
ticularly in the context of disease activity and
early diagnosis, is lacking. This study aims to fill
this gap by evaluating the diagnostic and prog-
nostic value of NLR and CD40 in SLE patients.
The goal is to provide insights into the clinical
application of these biomarkers, potentially
enhancing early diagnosis rates, guiding per-
sonalized treatment, and improving patient
outcomes.
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years, with an average age of

(38.9 + 7.9) years. This study
was approved by the Ethics Committee of Xijing
Hospital (No. KY20202078-C-1).

Inclusion criteria: For the SLE group, patients
were required to meet the diagnostic criteria
for SLE according to the Systemic Lupus
International Collaborating Clinics/American
College of Rheumatology (SLICC/ACR) [241]. All
patients had complete clinical data and la-
boratory examination results. For the HC group,
individuals who underwent routine health ex-
aminations at Xijing Hospital during the same
period were selected. Demographic and base-
line clinical data for the HC group were matched
with the SLE group in terms of age and gender.

Exclusion criteria: For the SLE group, patients
with comorbid conditions that could confound
the analysis were excluded, including but not li-
mited to liver or kidney dysfunction, blood sys-
temic diseases, malignancies, cardiovascular
diseases, dermatomyositis, overlap syndrome,
and systemic sclerosis. For the HC group, indi-
viduals with any chronic diseases or conditions
that could affect immune system function,
such as autoimmune diseases, liver or kidney
disease, cardiovascular disease, or malignan-
cies, were excluded (Figure 1).
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Data extraction

All relevant clinical data and laboratory indica-
tors were extracted from the electronic me-
dical record system of Xijing Hospital. Two inde-
pendent researchers performed data extrac-
tion to ensure accuracy and completeness. The
extracted data included demographic informa-
tion, clinical data, and laboratory examination
results. Data validation was conducted by
cross-checking with original medical records to
ensure reliability.

Outcome measures

The primary outcome measures were the NLR
and CD40. Secondary outcome measures in-
cluded other blood cell parameters, specifically
Neutrophil Count (NeuC), Lymphocyte Count
(LymC), White Blood Cell Count (WBC), He-
moglobin (Hb), Red Blood Cell Distribution Wid-
th (RDW), and Monocyte-to-Lymphocyte Ratio
(MLR).

Blood sample collection and analysis

A total of 3 mL of venous blood was collected
from all subjects on an empty stomach after
admission. The blood was placed in EDTA-K2
anticoagulation tubes and pro-coagulation tu-
bes. Blood cell parameters, including NLR, we-
re analyzed within 2 hours using the DxH600
blood cell analyzer (Beckman Coulter, China).

For CD40 analysis, 10 yL of human CD40-
FITC antibody (Invitrogen™, Carlsbad, CA, USA,
CD4001) and 50 pL of EDTA-K2 anticoagulant
were mixed in a test tube. Additionally, 10 yL of
mouse 1gG2a-FITC antibody (Invitrogen™, Car-
Isbad, CA, USA, MG2A01) was added to anoth-
er test tube. The samples were incubated in the
dark for 15 minutes, followed by the addition of
8 mL of red blood cell lysate. The mixture was
incubated at room temperature for 10 minutes
until the liquid became clear. One mL of PBS
buffer was added, mixed well, and after cen-
trifugation, the supernatant was discarded. The
final pellet was resuspended in 500 uL of PBS
buffer, and 100 uL was placed in an EP tube for
CD40 expression analysis using the CytoFLEX
flow cytometer (Beckman Coulter, China).

Statistical analysis

SPSS 20.0 (IBM Corp., Armonk, NY, USA) was
used for statistical analysis, and GraphPad 6
was used to generate figures. Data with a nor-
mal distribution were expressed as mean =+
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standard deviation (mean + SD), and Student’s
t-test was used for comparisons. Data with
non-normal distribution were expressed as
median (P25-P75), and the Mann-Whitney U
test was performed. Categorical data were
expressed as frequency and percentage [n
(%)], and chi-square tests were used for com-
parisons between groups. Pearson correlation
tests were used for correlation analysis. The
diagnostic value for SLE and disease activity
was assessed using ROC analysis. A P-value of
< 0.05 was considered statistically significant.

Results
Clinical data of the two groups

No significant differences were observed in
gender, age, body mass index (BMI), NeuC, sys-
tolic blood pressure (SBP), diastolic blood pres-
sure (DBP), immunoglobulin A (IgA), and other
clinical data between the HC group and the
SLE group (P > 0.05). However, significant dif-
ferences were found in lymphocyte count
(LymC), C3, C4, immunoglobulin G (IgG), immu-
noglobulin M (IgM), white blood cell count
(WBC), hemoglobin (Hb), red blood cell distribu-
tion width (RDW), monocyte-to-lymphocyte
ratio (MLR), C-reactive protein (CRP), NLR,
CD40, and other clinical data (all P < 0.05).
Further details are shown in Table 1.

Univariate and multivariable regression analy-
Sis

To evaluate the influence of various clinical
indicators on SLE, univariate and multivariate
logistic regression analyses were performed.
The results revealed that several biomarkers,
including NLR, CD40, LymC, C3, C4, IgG, IgM,
WBC, Hb, RDW, MLR, and CRP, were significant-
ly associated with SLE in univariate analysis
(all P < 0.05). After adjusting for potential con-
founders in multivariate analysis, all of these
biomarkers remained significantly associated
with SLE (all P < 0.05), confirming their rele-
vance as important factors influencing SLE sta-
tus. Detailed results are presented in Table 2.

Diagnostic value of NLR, CD40, and clinical
indicators in SLE

The levels of NLR and CD40 in the SLE group
were significantly higher than those in the HC
group (P < 0.001). ROC analysis revealed that
the AUC for NLR in diagnosing SLE was 0.917
(95% Cl: 0.885-0.950), with a cut-off value of
2.68, sensitivity of 81.01%, and specificity of
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Table 1. Clinical data and laboratory examination indicators (means + SD)/[n (%)]/[P, (P,sP,5)]

Category HC group (n = 105) SLE group (n = 158) t/x%/U p
Gender 1.153 0.283

Female 89 (84.76) 141 (89.24)

Male 16 (15.24) 17 (10.76)
Age (years) 38979 40.3+8.3 1.365 0.173
BMI (kg/m?) 22.7+2.4 23.2+21 1.785 0.075
Course of disease (month) - 30.1+3.9 - -
NeuC (x10°%/L) 3.23(1.62-7.01) 3.29 (0.67-12.57)
LymC (x10°/L) 2.15 +2.29 1.23 £ 0.57 7.422 <0.001
SBP (mmHg) 113.36 + 19.48 110.25 £ 22.69 1.151 0.251
DBP (mmHg) 79.54 + 11.05 7715 + 10.24 1.796 0.074
C3 (g/L) 0.94 + 0.17 0.86 + 0.18 3.608 <0.001
C4 (g/L) 0.26 + 0.06 0.20 £ 0.07 7.199 <0.001
18G (g/L) 11.86 + 1.50 13.75 +4.99 3.768 <0.001
I1gA (g/L) 1.93+0.52 2.02+0.75 1.070 0.286
1gM (g/L) 1.60 + 0.39 1.28 + 0.56 5.091 <0.001
WBC (x10°/L) 5.41 + 1.04 476 £2.11 2.928 0.004
Hb (g/L) 136.81 + 12.78 119.34 + 18.34 8.485 <0.001
RDW (%) 12.61 +0.42 14.36 £ 2.12 8.345 <0.001
MLR 0.41+0.21 0.22 + 0.09 10.073 <0.001
CRP (mg/L) 8.93+1.32 10.33 £ 1.02 9.678 <0.001
NLR 1.50 + 0.88 4.47 £1.93 15.550 <0.001
CD40 477 £1.76 8.61+2.31 14.440 < 0.001

SLE: systemic lupus erythematosus; BMI: Body Mass Index; NeuC: Neutrophil Count; LymC: Lymphocyte Count; SBP: Systolic
Blood Pressure; DBP: Diastolic Blood Pressure; C3: Complement Component 3; C4: Complement Component 4; IgG: Immuno-
globulin G; IgA: Immunoglobulin A; IgM: Immunoglobulin M; WBC: White Blood Cell Count; Hb: Hemoglobin; RDW: Red Blood
Cell Distribution Width; MLR: Monocyte-to-Lymphocyte Ratio; CRP: C-Reactive Protein; NLR: Neutrophil-to-Lymphocyte Ratio;

CDA40: Cluster of Differentiation 40.

Table 2. Univariate and Multivariable regression analysis

Univariate Analysis

Multivariate Analysis

Indicators
OR p OR p

NLR 6.344 <0.001 5.983 <0.001
CD40 7.215 <0.001 6.897 <0.001
LymC 0.567 0.003 0.615 0.009
C3 0.474 <0.001 0.516 0.002
c4 0.311 <0.001 0.352 0.005
18G 1.984 <0.001 1.872 0.004
1gM 0.428 0.009 0.455 0.018
WBC 0.483 0.031 0.522 0.042
Hb 0.596 0.005 0.636 0.010
RDW 2.456 < 0.001 2.317 0.001
MLR 0.180 0.002 0.211 0.007
CRP 1.892 0.008 1.756 0.012

SLE: systemic lupus erythematosus; NLR: Neutrophil-to-Lymphocyte Ratio; CD40:
Cluster of Differentiation 40; LymC: Lymphocyte Count; C3: Complement Com-
ponent 3; C4: Complement Component 4; IgG: Immunoglobulin G; IgM: Immuno-
globulin M; WBC: White Blood Cell Count; Hb: Hemoglobin; RDW: Red Blood Cell
Distribution Width; MLR: Monocyte-to-Lymphocyte Ratio; CRP: C-Reactive Protein.
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92.38%. The AUC for CD40 in
diagnosing SLE was 0.907
(95% Cl: 0.871-0.942), with a
cut-off value of 6.94, sensitiv-
ity of 76.58%, and specificity
of 91.43%. ROC curves for
LymC and other clinical indica-
tors indicated diagnostic val-
ues of CRP, RDW, and MLR,
with AUCs of 0.797, 0.784, and
0.783, respectively. More de-
tails are shown in Figure 2 and
Table 3.

Correlation of NLR and CD40
Levels with CRP, RDW, and
MLR in the SLE group

To explore the relationships
between key biomarkers and
other markers of inflammation
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Figure 2. Diagnostic value of peripheral blood NLR, CD40 and clinical indicators for SLE. A. The level of NLR in SLE
group was significantly higher than that in the HC group, and AUC of diagnosing SLE through the level of NLR was
0.917. B. The level of CD40 in SLE group was significantly higher than that in the HC group, and AUC of diagnosing
SLE through the level of CD40 was 0.907. C-L. ROC curve for diagnosis of SLE by various clinical indicators. SLE:
systemic lupus erythematosus; NLR: Neutrophil-to-Lymphocyte Ratio; CD40: Cluster of Differentiation 40; LymC:
Lymphocyte Count; C3: Complement Component 3; C4: Complement Component 4; I1gG: Immunoglobulin G; IgM:
Immunoglobulin M; WBC: White Blood Cell Count; Hb: Hemoglobin; RDW: Red Blood Cell Distribution Width; MLR:
Monocyte-to-Lymphocyte Ratio; CRP: C-Reactive Protein. Note: ***P < 0.001.

Table 3. Diagnostic value of peripheral blood NLR, CD40 and clinical indicators for SLE

Indicators AUC 95% Cl S.E. Cut-off  Sensitivity (%) Specificity (%)  Delong Test
NLR 0.917 0.885-0.950 0.017 2.68 81.01 92.38 ns
CD40 0.907 0.871-0.942 0.018 6.94 76.58 91.43 ns
LymC 0.653 0.690-0.816 0.032 1.93 72.15 73.33 * #
C3 0.640 0.571-0.708 0.035 0.96 75.32 53.33 * #
C4 0.689 0.689-0.807 0.030 0.24 68.99 70.48 * #
1gG 0.650 0.583-0.717 0.034 13.38 54.43 87.62 * #
IgM 0.679 0.616-0.743 0.032 1.18 47.47 87.62 * #
WBC 0.603 0.536-0.671 0.034 4.35 39.87 88.57 * #
Hb 0.681 0.727-0.836 0.028 125.10 63.92 83.81 * #
RDW 0.784 0.726-0.842 0.030 13.42 66.46 99.05 * #
MLR 0.783 0.717-0.848 0.033 0.37 93.04 60.00 * #
CRP 0.797 0.740-0.853 0.029 9.37 83.54 67.62 * #

SLE: systemic lupus erythematosus; NLR: Neutrophil-to-Lymphocyte Ratio; CD40: Cluster of Differentiation 40; LymC: Lympho-
cyte Count; C3: Complement Component 3; C4: Complement Component 4; IgG: Immunoglobulin G; IgM: Immunoglobulin M;
WBC: White Blood Cell Count; Hb: Hemoglobin; RDW: Red Blood Cell Distribution Width; MLR: Monocyte-to-Lymphocyte Ratio;
CRP: C-Reactive Protein. Note: *: P < 0.05 compared with NLR; #: P < 0.05 compared with CD40; ns: No significant difference
compared with NLR or CD40.

and disease activity, we analyzed the correla- nosing SLE disease activity was 0.902 (95% ClI:
tions of NLR and CD40 with CRP, RDW, and 0.856-0.947), with a cut-off value of 5.31, sen-
MLR in the SLE group. NLR and CD40 levels in sitivity of 87.30%, and specificity of 78.95%.
the SLE group were positively correlated with The AUC for CD40 in diagnosing SLE disease
CRP, RDW, and MLR (all P < 0.001), as shown in activity was 0.904 (95% CI: 0.856-0.952), with
Figure 3. a cut-off value of 9.88, sensitivity of 96.83%,
and specificity of 76.84%. ROC curves for LymC,

Clinical data of SLE active and low activity C3, C4, IgM, Hb, RDW, MLR, CRP, and other
groups clinical indicators resulted in AUCs of 0.576,
o ) . 0.698, 0.619, 0.616, 0.736, 0.643, 0.727, and

No significant differences were found in gender, 0.758, respectively. Among these, NLR, CD40,

age, BMI, disease duration, NeuC, SBP, DBP,
IgG, IgA, WBC, and other clinical data between
the SLE active and low-activity groups (all P >
0.05). However, significant differences were
observed in LymC, C3, C4, IgM, Hb, RDW, MLR, Correlation between SLEDAI score, NLR and
CRP, NLR, CD40, SLEDAI, and other clinical CD40

data (all P < 0.05), as shown in Table 4.

CRP, Hb, and MLR showed high diagnostic
value for SLE disease activity. More details are
shown in Figure 4.

SLEDAI score was positively correlated with the

Diagnostic value of NLR, CD40 and clinical levels of NLR and CD40 (P < 0.001), as shown
indicators in SLE active and low activity groups in Figure 5.

The levels of NLR and CD40 levels were signifi- Discussion

cantly higher in the SLE active group than in the

low-activity group (both P < 0.001). ROC curve SLE is a complex and potentially fatal systemic
analysis showed that the AUC for NLR in diag- inflammatory disease, primarily affecting fe-
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Figure 3. Correlation between the levels of NLR and CD40 with CRP, RDW and MLR. A-C. Correlation between the
level of NLR and CRP, RDW and MLR (P < 0.001). D-F. Correlation between the level of CD40 and CRP, RDW and
MLR (P < 0.001). NLR: Neutrophil-to-Lymphocyte Ratio; CD40: Cluster of Differentiation 40; RDW: Red Blood Cell
Distribution Width; MLR: Monocyte-to-Lymphocyte Ratio; CRP: C-Reactive Protein.

Table 4. Clinical data and laboratory examination indicator in SLE active and low activity groups
(means + SD)/[n (%)]/[Pg, (P,sP;s)]

Category Active group (n =95)  Low activity group (n = 63) t/x%/U p
Gender 0.410 0.522

Female 86 (90.53) 55 (87.30)

Male 9 (9.47) 8 (25.40)
Age (years) 395+ 76 419+ 8.7 1.834 0.069
BMI (kg/m?) 23.0+2.2 235+1.7 1.526 0.129
Course of disease (month) 30.4 £ 3.7 29.6+4.1 1.274 0.205
NeuC (x10°%/L) 3.32(0.73-12.57) 3.24 (0.67-12.28)
LymC (x10°/L) 1.12 + 0.55 1.29+£0.49 1.985 0.049
SBP (mmHg) 109.96 + 21.57 112.43 + 23.88 0.675 0.501
DBP (mmHg) 76.21 +11.54 78.58 +9.13 1.370 0.173
C3(g/L) 0.73+0.23 0.87 £ 0.14 4.326 <0.001
C4 (g/L) 0.18 £ 0.09 0.21 +0.06 2.324 0.021
18G (g/L) 13.89 £ 5.12 13.48 +4.78 0.506 0.614
IgA (g/L) 2.15+0.68 1.96 £ 0.82 1.583 0.116
1gM (g/L) 1.06 + 0.41 1.26 + 0.59 2.515 0.013
WBC (x10°/L) 4.48 + 1.86 4.83+2.28 1.057 0.292
Hb (g/L) 110.23 £ 16.90 126.88 + 20.11 5.617 <0.001
RDW (%) 14.55 + 2.30 13.49 £+ 1.55 3.205 0.002
MLR 0.18 + 0.07 0.25 + 0.10 5.176 <0.001
CRP (mg/L) 11.16 + 1.45 9.91+1.04 5.906 <0.001
NLR 6.92+1.91 4.00 £ 1.26 10.685 <0.001
CD40 11.61 +2.83 714 +1.81 11.114 <0.001
SLEDAI (score) 14.83 + 2.37 721 +2.03 20.927 <0.001

SLE: systemic lupus erythematosus; BMI: Body Mass Index; NeuC: Neutrophil Count; LymC: Lymphocyte Count; SBP: Systolic
Blood Pressure; DBP: Diastolic Blood Pressure; C3: Complement Component 3; C4: Complement Component 4; IgG: Immuno-
globulin G; IgA: Immunoglobulin A; IgM: Immunoglobulin M; WBC: White Blood Cell Count; Hb: Hemoglobin; RDW: Red Blood
Cell Distribution Width; MLR: Monocyte-to-Lymphocyte Ratio; CRP: C-Reactive Protein; NLR: Neutrophil-to-Lymphocyte Ratio;
CDA40: Cluster of Differentiation 40.
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Figure 4. Diagnostic value of peripheral blood NLR, CD40 and clinical indicators for SLE active and low activity groups. A. The level of NLR was significantly higher in
SLE active group than in low activity group, and AUC for diagnosing SLE disease activity through the level of NLR was 0.902. B. The level of CD40 in SLE group was
significantly higher than that in the HC group, and AUC for diagnosing SLE disease activity through the level of CD40 was 0.904. C-J. ROC curve of various clinical
indicators in diagnosing SLE disease activity. SLE: systemic lupus erythematosus; NLR: Neutrophil-to-Lymphocyte Ratio; CD40: Cluster of Differentiation 40; LymC:
Lymphocyte Count; C3: Complement Component 3; C4: Complement Component 4; IgM: Immunoglobulin M; Hb: Hemoglobin; RDW: Red Blood Cell Distribution

Width; MLR: Monocyte-to-Lymphocyte Ratio; CRP: C-Reactive Protein. Note: ***P < 0.001.
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1 r=0.657,P<0.001

7 r=0.684,P<0.001

diagnostic marker for SLE.
Elevated NLR levels in SLE
patients likely reflect ongoing
immune dysregulation and in-
flammation, contributing to
the pathogenesis of the dis-
ease. Increased neutrophil

0 5' 1'0 1'5 2'0 2'5 0 5
SLEDAI(score)

Figure 5. Correlation of SLEDAI score with NLR and CD40. A. SLEDAI score
was positively correlated with NLR (P < 0.001). B. SLEDAI score was positive-
ly correlated with CD40 (P < 0.001). NLR: Neutrophil-to-Lymphocyte Ratio;
CD40: Cluster of Differentiation 40; SLEDAI: systemic lupus erythematosus

Disease Activity Index.

males between puberty and menopause [22].
Delayed diagnosis of SLE increases the risk
of damage to vital organs, which may include
functional impairment of the skin, joints, kid-
neys, and central nervous system [23, 24].
While current laboratory indicators, such as
complement C3, C4, ANA, and dsDNA, show
potential for diagnosing SLE, their sensitivity
and specificity remain suboptimal [25, 26].
Therefore, identifying new and reliable diagnos-
tic markers for SLE is not only a challenge but
also crucial for improving the early detection of
SLE patients.

There has been increasing research on the role
of the NLR in autoimmune diseases. For exam-
ple, studies by Fu et al. [27] on NLR in rheuma-
toid arthritis (RA) showed that NLR was signifi-
cantly elevated in RA patients and positively
correlated with CRP, ESR, and disease activity
scores, making it a useful tool for evaluating
disease activity. In their study on NLR in SLE,
Oehadian et al. [28] demonstrated that NLR
could serve as an inflammatory marker for SLE,
reflecting the inflammatory status of SLE pa-
tients. Regarding NLR’s diagnostic value for
SLE, Li et al. [29] found that NLR had a speci-
ficity of 92.6% in distinguishing SLE without
nephritis from lupus nephritis, with an AUC of
0.757, indicating its potential to reflect renal
involvement in SLE. In our study, we observed
significantly elevated NLR levels in the SLE
group, demonstrating its strong diagnostic per-
formance. These findings are consistent with
previous studies, further confirming NLR as a
valuable biomarker for diagnosing SLE and dif-
ferentiating it from healthy controls. The high
sensitivity and specificity observed in our analy-
sis reinforce the potential of NLR as an early
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10

SLEDAI(score)

15 20 25 counts and reduced lympho-
cyte counts suggest height-
ened inflammatory responses
and impaired immune regula-
tion, both characteristic of
SLE [28]. Although the SLED-
Al is used to assess disease
activity, it lacks sensitivity for
detecting changes in disease improvement or
deterioration [30]. Therefore, this study focus-
ed on distinguishing between SLE activity and
low activity, without analyzing diagnostic value
in detail. We found that NLR was upregulated
in the active SLE group, with an AUC of 0.902
for diagnosing SLE disease activity. This was
positively correlated with the SLEDAI score,
suggesting that NLR could also reflect disease
activity in SLE patients, indicating its potential
clinical value. The correlation analysis in our
study revealed that NLR was positively corre-
lated with CRP and RDW but negatively corre-
lated with MLR. In contrast, Qin et al. [31]
reported a positive correlation between NLR,
CRP, ESR, and SLEDAI, which could indicate
inflammation and disease activity in SLE
patients, differing from our findings.

CD40 is a receptor on antigen-presenting cell
that plays a key role in maintaining humoral
and cell-mediated immune responses. Studies
have shown that anti-CD40 therapy can reverse
glomerular and renal tubular damage in mice
by targeting the key pathogenic mechanisms of
SLE, highlighting CD40 as a potential therapeu-
tic target for SLE [32]. CD40 is overexpressed
in the epithelium, leukocytes, and vascular
endothelium of patients with autoimmune dis-
eases such as RA and SLE, suggesting its
involvement in the onset and progression of
autoimmune diseases [33]. In a study on CD40
in SLE patients in Egypt, Mousa et al. [34] dem-
onstrated that CD40 gene expression plays a
crucial role in SLE adaptive immunity, with 98%
sensitivity and 96% specificity for distinguish-
ing SLE patients from healthy subjects, sug-
gesting CD40’s potential as a clinical marker
for early diagnosis. In our study, CD40 levels
were significantly elevated in the SLE group,
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with a high AUC for diagnosing SLE, indicating
that CD40 could serve as an independent
marker for distinguishing SLE patients from
healthy controls. CD40’s role in promoting
B-cell activation and autoantibody production
highlights its involvement in the autoimmune
response characteristic of SLE. Elevated CD40
levels may contribute to the sustained activa-
tion of immune cells, leading to chronic in-
flammation and tissue damage in SLE [33]. We
also analyzed CD40'’s role in SLE disease activ-
ity. The level of CD40 in the active SLE group
was significantly higher than in the low-activity
group, with an AUC of 0.904 for diagnosing
SLE disease activity. This was positively corre-
lated with the SLEDAI score, indicating that
CD40 could also be used as an effective
marker for diagnosing SLE disease activity.
Additionally, our research revealed that CD40
levels were positively correlated with CRP, RDW,
and negatively correlated with MLR.

This study has several limitations. The retro-
spective design limits our ability to establish
causality between NLR/CD40 levels and dis-
ease progression. Furthermore, the relatively
homogeneous patient population may reduce
the generalizability of our findings to broader
populations. Although this study confirmed that
NLR and CD40 could serve as independent
markers for diagnosing SLE and evaluating dis-
ease activity, there is room for improvement.
First, basic experiments and animal SLE mod-
els could be conducted to investigate the spe-
cific regulatory effects of NLR and CD40 on SLE
pathogenesis. Second, increasing the sample
size would improve the accuracy of the results.
We hope that future studies will address these
limitations and improve upon the findings of
this research.
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