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BAFF/APRIL expression-guided telitacicept therapy demonstrates superior efficacy in systemic lupus erythematosus patients: a real-world comparative study
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Background: Biological agents targeting B-cell pathways represent significant advances in systemic lupus erythematosus (SLE) management, yet optimal patient selection remains challenging. This study evaluated whether BAFF/APRIL expression testing could guide personalized treatment decisions in SLE patients.

Methods: In this real-world observational study, we compared two treatment strategies in 86 SLE patients: personalized therapy with telitacicept in BAFF/APRIL double-positive patients (n = 14) versus conventional belimumab therapy without expression testing (n = 72). Clinical responses, laboratory parameters, and steroid-sparing effects were assessed at 3 and 6 months.

Results: Despite having significantly higher baseline disease activity (SLEDAI 18.79 ± 9.34 vs. 8.86 ± 4.3) and more severe proliferative lupus nephritis (Class IV/IV + V in 78.6% vs. 52.8%), the BAFF/APRIL-guided telitacicept group achieved higher complete response rates (57.1% vs. 48.6%) and lower non-response rates (7.1% vs. 23.6%) compared to the conventional belimumab group. The BAFF/APRIL-guided group showed more substantial improvements in complement C3 levels (Δ = 0.49 vs. 0.24, p < 0.001) and anti-dsDNA antibody reduction (Δ = −177.07 vs −117.00, p = 0.028) at 6 months. Notably, normalization of immunological parameters was significantly better in the personalized therapy group, with dsDNA abnormalities decreasing from 92.9 to 7.1% (vs 91.7–32.5%) and C3 abnormalities from 100 to 28.6% (vs 91.7–61.1%). The BAFF/APRIL-guided group also achieved greater steroid dose reduction at 6 months (Δ = −35.00 vs −25.00 mg, p = 0.014).

Conclusion: BAFF/APRIL expression-guided telitacicept therapy demonstrated superior efficacy in improving clinical responses and laboratory parameters in SLE patients compared to conventional belimumab therapy, despite treating patients with more severe baseline disease. This real-world study provides preliminary evidence supporting BAFF/APRIL testing as a potential biomarker-driven approach for personalized SLE management, warranting further prospective validation.
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Introduction

Systemic lupus erythematosus (SLE) is a heterogeneous and complex autoimmune disease characterized by dysregulated immune responses leading to multiorgan involvement and significant morbidity. Despite advances in therapeutic approaches, many patients continue to experience persistent disease activity, organ damage, and impaired quality of life, highlighting the need for more effective and personalized treatment strategies (1).

B cells play a central role in SLE pathogenesis through autoantibody production, cytokine secretion, antigen presentation, and immune dysregulation (2). Among the key regulators of B cell biology, two members of the tumor necrosis factor (TNF) superfamily—B cell activating factor (BAFF, also known as BLyS) and a proliferation-inducing ligand (APRIL)—have emerged as significant therapeutic targets (3, 4). BAFF binds to three receptors: BAFF receptor (BAFF-R), transmembrane activator and CAML interactor (TACI), and B cell maturation antigen (BCMA), while APRIL binds to TACI and BCMA (5). Both cytokines promote B cell survival, differentiation, and antibody production, with elevated serum levels commonly observed in SLE patients (6, 7).

The clinical relevance of the BAFF pathway in SLE has been established through the successful development of belimumab, a monoclonal antibody targeting soluble BAFF, which became the first approved biologic for SLE treatment (8). However, response rates to belimumab remain suboptimal, with approximately 40–60% of patients achieving clinically meaningful improvement (9, 10). This limited efficacy may be partly attributed to the continued activity of APRIL, which can sustain autoimmune B cell survival through shared receptor pathways even when BAFF is neutralized (11).

Telitacicept (RC18, trade name Tai’ai®) represents a novel therapeutic approach that simultaneously targets both BAFF and APRIL pathways. Telitacicept received conditional marketing approval from China’s National Medical Products Administration (NMPA) in March 2021 for the treatment of active SLE, followed by full marketing approval in November 2023. The drug was subsequently included in China’s National Reimbursement Drug List (NRDL) in December 2021, ensuring broader patient accessibility. Since its initial SLE approval, telitacicept has also received marketing approval in China for rheumatoid arthritis (July 2024) and generalized myasthenia gravis (May 2025). This recombinant fusion protein consists of the extracellular domain of TACI receptor linked to the Fc portion of human IgG1, enabling it to bind and neutralize both BAFF and APRIL (12). Recent clinical trials have demonstrated the efficacy of telitacicept in reducing SLE disease activity with an acceptable safety profile (13, 14). The dual inhibition mechanism potentially offers advantages over single-cytokine targeting strategies by providing more comprehensive suppression of pathogenic B cell responses (15).

Despite these advances, biomarker-guided therapeutic approaches remain underdeveloped in SLE management. Unlike oncology, where molecular profiling routinely informs treatment decisions, SLE therapy selection typically relies on clinical phenotypes rather than underlying biological mechanisms (16). This approach fails to address the heterogeneity of SLE pathogenesis and may partly explain the modest efficacy of current treatments.

The expression levels of BAFF and APRIL may hold particular promise as predictive biomarkers for response to targeted therapies. Previous studies have shown that elevated serum BAFF levels correlate with disease activity in SLE (17), while tissue expression of BAFF/APRIL in lupus nephritis biopsies may reflect local B cell activation and inflammation (18). However, the clinical utility of BAFF/APRIL expression testing in guiding therapeutic decisions remains largely unexplored.

In this real-world observational study, we investigated whether a personalized treatment approach based on BAFF/APRIL expression testing could enhance therapeutic outcomes in SLE patients. Specifically, we compared the clinical response, laboratory parameter improvement, and steroid-sparing effects between two treatment strategies: personalized therapy with telitacicept in patients with confirmed BAFF/APRIL double-positive expression versus conventional therapy with belimumab without expression testing. This study represents one of the first attempts to implement a biomarker-driven approach to SLE treatment selection in clinical practice and may provide preliminary evidence for a more individualized treatment paradigm in managing this challenging disease.



Methods


Study design

This was a real-world observational study conducted at the First Affiliated Hospital of Army Medical University, Chongqing, China between June 2023 and June 2024. The study compared two treatment strategies in patients with SLE: a personalized therapy approach using telitacicept for patients with confirmed BAFF/APRIL double-positive expression versus conventional therapy with belimumab without prior expression testing. The study protocol was approved by the Institutional Ethics Committee of the First Affiliated Hospital of Army Medical University (approval number: (B)KY2025111), and all patients provided written informed consent before participation. This study was conducted in accordance with the Declaration of Helsinki and Good Clinical Practice guidelines.



Patients

A total of 86 patients with SLE were included in this study. All patients fulfilled the 2019 European League Against Rheumatism/American College of Rheumatology (EULAR/ACR) classification criteria for SLE. Inclusion criteria included: (1) Age ≥18 years; (2) Biopsy-proven lupus nephritis with renal biopsy performed within 6 months prior to enrollment; (3) Active disease defined as SLEDAI-2K score ≥4; (4) Inadequate response to standard therapy including corticosteroids and/or immunosuppressive agents. All patients in both treatment groups had lupus nephritis and available renal biopsy specimens for histopathological evaluation. For patients in the BAFF/APRIL-guided telitacicept group, renal biopsy specimens were additionally assessed for BAFF and APRIL expression, and only patients with double-positive expression for both markers were included in this treatment arm.

Patients were allocated to one of two treatment groups. The BAFF/APRIL-guided telitacicept group (n = 14) comprised patients who tested positive for both BAFF and APRIL expression in renal biopsy specimens and subsequently received telitacicept treatment. The conventional belimumab group (n = 72) included patients who received belimumab without prior BAFF/APRIL expression testing.

Key exclusion criteria included: severe active central nervous system lupus, severe active lupus nephritis requiring cyclophosphamide therapy, pregnancy or breastfeeding, active severe infection, history of malignancy within 5 years, and previous treatment with B cell-depleting therapies within 6 months prior to enrollment.

All patients continued to receive standard therapy, including corticosteroids, antimalarials, and immunosuppressive agents as clinically indicated. For the telitacicept group, patients received 160 mg administered subcutaneously once weekly. For the belimumab group, patients received 10 mg/kg administered intravenously every 2 weeks for the first 3 infusions and every 4 weeks thereafter.



BAFF/APRIL expression testing

For patients in the telitacicept group, BAFF and APRIL expression was assessed in renal biopsy specimens using immunohistochemistry. Tissue sections were stained with anti-BAFF and anti-APRIL antibodies according to the manufacturer’s protocol. Expression was evaluated by two independent pathologists blinded to clinical data. Positive expression was defined as moderate to strong staining intensity in >10% of glomerular and/or tubulointerstitial cells. All patients in the telitacicept group demonstrated double-positive expression for both BAFF and APRIL. mTOR expression was also assessed using similar methodology.



Histopathological assessment

Renal biopsy specimens were evaluated according to the International Society of Nephrology/Renal Pathology Society (ISN/RPS) classification for lupus nephritis. The activity index (AI) and chronicity index (CI) were calculated according to the National Institutes of Health (NIH) scoring system. Additional histopathological features assessed included mesangial proliferation, endothelial cell proliferation, crescent formation, inflammatory cell infiltration, wire loops, fibrinoid necrosis, and thrombotic microangiopathy (TMA).



Outcomes and assessments

Patients were followed for 6 months after initiation of therapy. The primary outcome was clinical response at 6 months, categorized as complete response (CR), partial response (PR), or no response (NR). Complete response was defined as ≥50% reduction in SLEDAI-2K score, normalization of complement and anti-dsDNA antibody levels, urine protein <0.5 g/24 h, and prednisone dose ≤7.5 mg/day. Partial response was defined as ≥50% reduction in SLEDAI-2K score without meeting all criteria for CR. No response was defined as <50% reduction in SLEDAI-2K score or worsening of disease. Secondary outcomes included changes from baseline in laboratory parameters at 3 and 6 months (complement C3, anti-dsDNA antibodies, serum creatinine, serum albumin, 24-h urine protein, hemoglobin, and platelet count), proportion of patients with normalization of abnormal laboratory values at 3 and 6 months, and reduction in corticosteroid dose at 3 and 6 months. Safety assessments included monitoring for adverse events, serious adverse events, and infections, which were recorded throughout the study period.



Statistical analysis

No formal sample size calculation was performed for this real-world observational study, which represents a limitation of the current research. The sample sizes were determined by the availability of patients meeting inclusion criteria and the feasibility of conducting BAFF/APRIL expression testing during the study period. Continuous variables are presented as mean ± standard deviation or median (interquartile range) as appropriate. Categorical variables are presented as numbers and percentages.

For baseline characteristics, comparisons between groups were performed using Student’s t-test or Mann–Whitney U test for continuous variables and Chi-square test or Fisher’s exact test for categorical variables, as appropriate.

For efficacy analyses, changes from baseline in continuous variables were compared between groups using Mann–Whitney U test due to the non-normal distribution of the data. The proportions of patients achieving clinical responses (CR, PR, NR) and normalization of laboratory parameters were compared using Chi-square test or Fisher’s exact test.

A p-value <0.05 was considered statistically significant. All statistical analyses were performed using SPSS version 25.0 (IBM Corp., Armonk, NY, USA) and R version 4.0.3 (R Foundation for Statistical Computing, Vienna, Austria).




Results


Patient characteristics

A total of 86 SLE patients were included in this study, with 14 patients in the BAFF/APRIL-guided telitacicept group and 72 patients in the conventional belimumab group. Demographic, clinical, and histopathological characteristics at baseline are presented in Table 1.


TABLE 1 Baseline demographic, clinical, and histopathological characteristics of patients with SLE.


	Characteristics
	Telitacicept group (n = 14)
	Belimumab group (n = 72)

 

 	Age, years (Mean ± SD) 	24.71 ± 9.43 	32.75 ± 11.66


 	SLEDAI (Mean ± SD) 	18.79 ± 9.34 	8.86 ± 4.30


 	AI score (Mean ± SD) 	8.21 ± 3.09 	6.07 ± 3.83


 	CI score (Mean ± SD) 	1.64 ± 1.86 	2.22 ± 1.73


 	Gender, n (%) 	 	


 	Female 	10 (71.4%) 	66 (91.7%)


 	Male 	4 (28.6%) 	6 (8.3%)


 	Pathological type, n (%) 	 	


 	II 	0 (0%) 	4 (5.6%)


 	III 	1 (7.1%) 	16 (22.2%)


 	III + V 	2 (14.3%) 	3 (4.2%)


 	IV 	7 (50.0%) 	22 (30.6%)


 	IV + V 	4 (28.6%) 	16 (22.2%)


 	V 	0 (0%) 	5 (6.9%)


 	NA 	0 (0%) 	6 (8.3%)


 	Mesangial hyperplasia, n (%) 	 	


 	Mild 	3 (21.4%) 	16 (22.2%)


 	Mild to moderate 	6 (42.8%) 	19 (26.4%)


 	Moderate 	1 (7.1%) 	8 (11.1%)


 	Moderate to severe 	4 (28.6%) 	11 (15.3%)


 	NA 	0 (0%) 	18 (25.0%)


 	Endothelial hyperplasia, n (%) 	 	


 	Positive 	14 (100%) 	46 (63.9%)


 	Negative 	0 (0%) 	8 (11.1%)


 	NA 	0 (0%) 	18 (25.0%)


 	Crescents, n (%) 	 	


 	Positive 	11 (78.6%) 	27 (37.5%)


 	Negative 	3 (21.4%) 	27 (37.5%)


 	NA 	0 (0%) 	18 (25.0%)


 	Inflammatory cell infiltration, n (%) 	 	


 	Focal 	8 (57.1%) 	35 (48.6%)


 	Multifocal 	6 (42.9%) 	19 (26.4%)


 	NA 	0 (0%) 	18 (25.0%)


 	Wire loops, n (%) 	 	


 	Positive 	7 (50%) 	11 (15.3%)


 	Negative 	7 (50%) 	43 (59.7%)


 	NA 	0 (0%) 	18 (25.0%)


 	Fibrinoid necrosis, n (%) 	 	


 	Positive 	3 (21.4%) 	4 (5.6%)


 	Negative 	11 (78.6%) 	50 (69.4%)


 	NA 	0 (0%) 	18 (25.0%)


 	TMA, n (%) 	 	


 	Positive 	1 (7.1%) 	1 (1.4%)


 	Negative 	13 (92.9%) 	53 (73.6%)


 	NA 	0 (0%) 	18 (25.0%)


 	BAFF, n (%) 	 	


 	Positive 	14 (100%) 	–


 	APRIL, n (%) 	 	


 	Positive 	14 (100%) 	–


 	mTOR, n (%) 	 	


 	Positive 	14 (100%) 	–


 	Reason for treatment, n (%) 	 	


 	Initial treatment 	11 (78.6%) 	27 (37.5%)


 	Relapse 	3 (21.4%) 	45 (62.5%)


 	Pulse steroid therapy, n (%) 	 	


 	Yes 	1 (7.1%) 	35 (48.6%)


 	No 	13 (92.9%) 	37 (51.4%)





Demographic, clinical, and histopathological characteristics of patients in the BAFF/APRIL-guided telitacicept group (n = 14) and conventional belimumab group (n = 72). Data are presented as mean ± standard deviation or number (percentage). SLEDAI = Systemic Lupus Erythematosus Disease Activity Index; AI, Activity Index; CI, Chronicity Index; NA, Not Available; TMA, Thrombotic Microangiopathy; BAFF, B cell Activating Factor; APRIL, A Proliferation-Inducing Ligand; mTOR, mammalian Target Of Rapamycin.
 

Patients in the BAFF/APRIL-guided telitacicept group were significantly younger than those in the conventional belimumab group (24.71 ± 9.43 vs. 32.75 ± 11.66 years). The telitacicept group had a higher proportion of male patients (28.6% vs. 8.3%). Notably, the telitacicept group demonstrated substantially higher disease activity at baseline, with mean SLEDAI scores of 18.79 ± 9.34 compared to 8.86 ± 4.3 in the belimumab group. The activity index (AI) was also higher in the telitacicept group (8.21 ± 3.09 vs. 6.07 ± 3.83), while the chronicity index (CI) was lower (1.64 ± 1.86 vs. 2.22 ± 1.73).

Regarding histopathological features, the telitacicept group exhibited more severe proliferative lupus nephritis, with class IV and IV + V nephritis accounting for 78.6% of cases compared to 52.8% in the belimumab group. The telitacicept group showed higher rates of pathological activity markers, including endothelial cell proliferation (100% vs. 63.9%), crescent formation (78.6% vs. 37.5%), multifocal inflammatory cell infiltration (42.9% vs. 26.4%), and wire loop lesions (50% vs. 15.3%). Fibrinoid necrosis was also more common in the telitacicept group (21.4% vs. 5.6%).

The majority of patients in the telitacicept group were newly diagnosed and receiving first-line treatment (78.6%), whereas the belimumab group had a higher proportion of patients with relapsing disease (62.5%). Only 7.1% of patients in the telitacicept group had received prior steroid pulse therapy, compared to 48.6% in the belimumab group.

All patients in the BAFF/APRIL-guided telitacicept group tested positive for both BAFF and APRIL expression, as well as mTOR expression, in renal biopsy specimens, which was the basis for their treatment allocation.



Clinical response

Despite having more severe baseline disease, the BAFF/APRIL-guided telitacicept group achieved better clinical outcomes at 6 months compared to the conventional belimumab group (Table 2). The telitacicept group demonstrated a higher complete response rate (57.1% vs. 48.6%) and partial response rate (35.7% vs. 27.8%), with a substantially lower non-response rate (7.1% vs. 23.6%) (Figure 1).


TABLE 2 Clinical outcome comparison between BAFF/APRIL-guided telitacicept group and conventional belimumab group.


	Group
	N
	CR
	PR
	NR



	n %
	n %
	n %

 

 	Telitacicept group 	14 	8 (57.1) 	5 (35.7) 	1 (7.1)


 	Belimumab group 	72 	35 (48.6) 	20 (27.8) 	17 (23.6)





Clinical responses are categorized as Complete Response (CR), Partial Response (PR), or No Response (NR). CR was defined as ≥50% reduction in SLEDAI-2K score, normalization of complement and anti-dsDNA antibody levels, urine protein <0.5 g/24 h, and prednisone dose ≤7.5 mg/day. PR was defined as ≥50% reduction in SLEDAI-2K score without meeting all criteria for CR. NR was defined as <50% reduction in SLEDAI-2K score or worsening of disease.
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FIGURE 1
 Clinical outcomes comparison between BAFF/APRIL-guided telitacicept group and conventional belimumab group at 6 months. Percentages of patients achieving complete response (CR), partial response (PR), or no response (NR) at 6 months in both treatment groups.




Laboratory parameters

Changes from baseline in laboratory parameters at 3 and 6 months are summarized in Table 3 and illustrated in Figure 2. The telitacicept group showed significantly greater improvement in complement C3 levels at both 3 months (Δ = 0.46 vs. 0.21, p < 0.001) and 6 months (Δ = 0.49 vs. 0.24, p < 0.001) compared to the belimumab group. Similarly, the reduction in anti-dsDNA antibodies was more pronounced in the telitacicept group at 3 months (Δ = −181.66 vs. − 120.50, p = 0.015) and 6 months (Δ = −177.07 vs. − 117.00, p = 0.028).


TABLE 3 Changes from baseline in clinical indicators at 3 and 6 months.


	Indicator
	Time point
	Telitacicept group
	Belimumab group
	p-value

 

 	C3 	Δ 3 months 	0.46 (0.36) 	0.21 (0.21) 	<0.001


 	 	Δ 6 months 	0.49 (0.43) 	0.24 (0.26) 	<0.001


 	dsDNA 	Δ 3 months 	−181.66 (211.38) 	−120.50 (125.75) 	0.015


 	 	Δ 6 months 	−177.07 (198.20) 	−117.00 (106.75) 	0.028


 	Cr 	Δ 3 months 	−24.25 (47.22) 	−6.15 (32.99) 	0.272


 	 	Δ 6 months 	−25.85 (44.75) 	−11.62 (36.87) 	0.054


 	ALB 	Δ 3 months 	8.10 (7.05) 	6.35 (7.37) 	0.416


 	 	Δ 6 months 	12.95 (14.50) 	8.75 (10.85) 	0.259


 	UTP 	Δ 3 months 	−172.50 (1,665.00) 	−1,131.50 (2,520.75) 	0.035


 	 	Δ 6 months 	−1,315.50 (2,117.00) 	−1,632.00 (2,718.50) 	0.854


 	Hb 	Δ 3 months 	18.50 (42.50) 	10.00 (25.50) 	0.436


 	 	Δ 6 months 	19.50 (31.50) 	16.00 (29.50) 	0.095


 	PLT 	Δ 3 months 	49.50 (80.00) 	23.50 (92.00) 	0.061


 	 	Δ 6 months 	77.00 (100.75) 	28.50 (88.00) 	0.044


 	Steroid dose 	Δ 3 months 	−22.50 (12.25) 	−20.00 (18.12) 	0.524


 	 	Δ 6 months 	−35.00 (12.50) 	−25.00 (22.50) 	0.014





Mean changes (standard deviation) from baseline in laboratory parameters and corticosteroid dose at 3 and 6 months in the BAFF/APRIL-guided telitacicept group and conventional belimumab group. Δ indicates change from baseline. p-values <0.05 are considered statistically significant. C3, Complement 3; dsDNA, double-stranded DNA antibody; Cr, Creatinine; ALB, Albumin; UTP, Urine Total Protein; Hb, Hemoglobin; PLT, Platelet count.
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FIGURE 2
 Changes in laboratory parameters from baseline to 3 and 6 months. Mean changes in (A) Serum albumin (ALB), (B) Complement C3, (C) Serum creatinine (Cr), (D) Anti-dsDNA antibodies, (E) Hemoglobin (Hb), (F) Platelet count (PLT), (G) 24-h urine protein (UTP), and (H) Glucocorticoids from baseline to 3 and 6 months in the BAFF/APRIL-guided telitacicept group (blue line) and conventional belimumab group (red line).


Serum albumin levels showed steady improvement in both groups, with a trend toward greater improvement in the telitacicept group at 6 months (Δ = 12.95 vs. 8.75, p = 0.259), although this difference did not reach statistical significance.

At 3 months, the telitacicept group showed a smaller reduction in 24-h urine protein compared to the belimumab group (Δ = −172.50 vs −1,131.50, p = 0.035). However, by 6 months, the urine protein reduction in the telitacicept group had improved substantially (Δ = −1,315.50), with no significant difference between groups (p = 0.854).

The telitacicept group demonstrated greater improvement in platelet count at 6 months (Δ = 77.00 vs. 28.50, p = 0.044) and hemoglobin levels showed a trend toward better improvement in the telitacicept group, though this did not reach statistical significance (Δ = 19.50 vs. 16.00, p = 0.095).

Notably, the telitacicept group achieved more substantial corticosteroid dose reduction at 6 months (Δ = −35.00 vs −25.00, p = 0.014) compared to the belimumab group, highlighting the enhanced steroid-sparing effect of this treatment approach (Figure 2).



Normalization of laboratory parameters

The proportion of patients with abnormal laboratory values at baseline, 3 months, and 6 months is presented in Table 4 and visualized in Figure 3. The telitacicept group showed more rapid and complete normalization of immunological parameters compared to the belimumab group.


TABLE 4 Number of patients with abnormal laboratory values at baseline, 3 months, and 6 months.


	Parameter
	Time point
	Telitacicept group (N = 14)
	Belimumab group (N = 72)

 

 	C3 abnormal 	Baseline 	14 (100%) 	66 (91.7%)


 	 	3 months 	4 (28.6%) 	53 (73.6%)


 	 	6 months 	4 (28.6%) 	44 (61.1%)


 	dsDNA abnormal 	Baseline 	13 (92.9%) 	66 (91.7%)


 	 	3 months 	0 (0%) 	54 (75.0%)


 	 	6 months 	1 (7.1%) 	27 (32.5%)


 	Cr abnormal 	Baseline 	8 (57.1%) 	25 (34.7%)


 	 	3 months 	2 (14.3%) 	19 (26.4%)


 	 	6 months 	2 (14.3%) 	17 (23.6%)


 	ALB abnormal 	Baseline 	13 (92.9%) 	66 (91.7%)


 	 	3 months 	8 (57.1%) 	43 (59.7%)


 	 	6 months 	7 (50.0%) 	25 (34.7%)


 	UTP abnormal 	Baseline 	14 (100%) 	66 (91.7%)


 	 	3 months 	13 (92.9%) 	58 (80.6%)


 	 	6 months 	11 (78.6%) 	53 (73.6%)


 	Hb abnormal 	Baseline 	12 (85.7%) 	68 (94.4%)


 	 	3 months 	8 (57.1%) 	63 (87.5%)


 	 	6 months 	6 (42.9%) 	61 (84.7%)


 	PLT abnormal 	Baseline 	4 (28.6%) 	16 (22.2%)


 	 	3 months 	1 (7.1%) 	3 (4.2%)


 	 	6 months 	0 (0%) 	2 (2.8%)





Number and percentage of patients with abnormal laboratory values at baseline, 3 months, and 6 months in the BAFF/APRIL-guided telitacicept group (N = 14) and conventional belimumab group (N = 72). C3, Complement 3; dsDNA, double-stranded DNA antibody; Cr, Creatinine; ALB, Albumin; UTP, Urine Total Protein; Hb, Hemoglobin; PLT, Platelet count.
 

[image: Line graphs compare the percentage of patients with abnormal values over time for six parameters: ALB, C3, Cr, dsDNA, Hb, and PLT. Data is shown for Belimumab and Telitacicept treatment groups at baseline, three months, and six months. Trends generally show a decrease in abnormalities over time for both groups.]

FIGURE 3
 Proportion of patients with abnormal laboratory values at baseline, 3 months, and 6 months. Percentages of patients with abnormal values for (A) Serum albumin (ALB), (B) Complement C3, (C) Serum creatinine (Cr), (D) Anti-dsDNA antibodies, (E) Hemoglobin (Hb), (F) Platelet count (PLT), and (G) 24-h urine protein (UTP) at baseline (blue bars), 3 months (orange bars), and 6 months (gray bars) in the BAFF/APRIL-guided telitacicept group (Red panel) and conventional belimumab group (Blue panel). The values inside each bar represent the percentage of patients with abnormal values for each parameter.


Regarding immunological parameters, the proportion of patients with abnormal C3 decreased from 100% at baseline to 28.6% at both 3 and 6 months in the telitacicept group, compared to a reduction from 91.7% at baseline to 66.7% at 3 months and 61.1% at 6 months in the belimumab group. This superior normalization pattern is consistent with the significantly greater quantitative improvement in C3 levels observed at both timepoints (3 months: Δ = 0.46 vs. 0.21, p < 0.001; 6 months: Δ = 0.49 vs. 0.24, p < 0.001).

The improvement in anti-dsDNA antibodies was particularly striking in the telitacicept group, with the proportion of patients with abnormal values decreasing from 92.9% at baseline to 0% at 3 months and 7.1% at 6 months. In contrast, the belimumab group showed more modest improvement, with abnormal anti-dsDNA proportions decreasing from 91.7% at baseline to 58.3% at 3 months and 32.5% at 6 months.

For renal function parameters, differential improvement patterns were observed between groups. Serum creatinine showed more substantial quantitative improvements in the telitacicept group at both 3 months (Δ = −24.25 vs. −6.15, p = 0.272) and 6 months (Δ = −25.85 vs. −11.62, p = 0.054), with the 6-month difference approaching statistical significance. Correspondingly, the proportion of patients with abnormal serum creatinine in the telitacicept group decreased from 57.1% at baseline to 14.3% at both 3 and 6 months, compared to a reduction from 34.7% at baseline to 29.2% at 3 months and 23.6% at 6 months in the belimumab group.

The normalization of serum albumin levels showed comparable improvement patterns between groups. At 3 months, 64.3% of telitacicept patients and 59.7% of belimumab patients still had abnormal albumin levels, improving to 50.0 and 34.7%, respectively, at 6 months. This gradual normalization pattern aligns with the consistent but non-significant quantitative improvements observed in both groups (3 months: Δ = 8.10 vs. 6.35, p = 0.416; 6 months: Δ = 12.95 vs. 8.75, p = 0.259).

Regarding hematological parameters, the normalization of anemia showed progressive improvement in the telitacicept group, with the proportion of patients with abnormal hemoglobin decreasing from 85.7% at baseline to 57.1% at 3 months and 42.9% at 6 months. In contrast, the belimumab group showed more modest improvement from 94.4% at baseline to 88.9% at 3 months and 84.7% at 6 months. This differential improvement is supported by the quantitative hemoglobin changes (telitacicept vs. belimumab: 3 months Δ = 18.50 vs. 10.00, p = 0.436; 6 months Δ = 19.50 vs. 16.00, p = 0.095).

Platelet normalization was more effective in the telitacicept group, with complete normalization achieved by 6 months compared to 83.3% normalization in the belimumab group. This superior outcome is consistent with the significantly greater quantitative improvement at 6 months (Δ = 77.00 vs. 28.50, p = 0.044).

Despite the substantial improvements in multiple parameters, the reduction in urine protein abnormalities was more gradual in both groups, with 78.6% of telitacicept patients and 73.6% of belimumab patients still showing abnormal values at 6 months (Figure 3).



Safety

Both treatment regimens were generally well-tolerated. Due to the limited sample size and observation period, a comprehensive safety analysis could not be conducted. No unexpected safety signals were observed in either group during the study period.




Discussion

This real-world observational study provides preliminary evidence supporting the potential value of BAFF/APRIL expression testing in guiding treatment selection for SLE patients. Our findings suggest that a biomarker-guided approach using telitacicept for BAFF/APRIL double-positive patients may yield superior clinical outcomes compared to conventional treatment with belimumab without prior expression testing.

The most striking finding of our study is that despite having more severe baseline disease activity and more aggressive lupus nephritis, patients in the BAFF/APRIL-guided telitacicept group achieved comparable or better clinical responses than those in the conventional belimumab group. The telitacicept group demonstrated higher complete and partial response rates (57.1 and 35.7%, respectively), with a notably lower non-response rate (7.1% vs. 23.6%). This is particularly remarkable considering that the telitacicept group had significantly higher initial SLEDAI scores (18.79 vs. 8.86) and more severe proliferative lupus nephritis with greater histopathological activity.

The mechanistic basis for these findings likely relates to the differential targeting of B cell pathways by telitacicept and belimumab. Telitacicept is a fusion protein that combines the extracellular domain of TACI with the Fc fragment of human IgG1, enabling it to target both BAFF (BLyS) and APRIL simultaneously. This prevents their interaction with all their B cell ligands, including BCMA, which plays a crucial role in the survival of long-lived bone marrow plasma cells and plasmablasts (19). In contrast, belimumab selectively targets only BAFF, leaving the APRIL signaling pathway intact.

The APRIL-BCMA axis is particularly important in later stages of B cell differentiation and plasma cell survival. APRIL has a high-affinity bond with BCMA, while BAFF has a weaker interaction, suggesting that the APRIL-BCMA axis could dominate or partially substitute for reliance on BAFF during plasma cell development (20). Previous studies have shown that inhibition of both APRIL and BCMA can suppress plasma cell formation and autoantibody secretion more effectively than targeting BAFF alone (21). This dual-targeting mechanism may explain the more profound immunological improvements observed in our BAFF/APRIL-guided telitacicept group.

Indeed, the immunological improvement was substantially more pronounced in the BAFF/APRIL-guided group, with more rapid and complete normalization of complement C3 levels and anti-dsDNA antibodies. By 6 months, only 7.1% of patients in the telitacicept group still had abnormal anti-dsDNA antibodies, compared to 32.5% in the belimumab group. This substantial reduction in autoantibodies supports the hypothesis that dual targeting of BAFF and APRIL provides more comprehensive suppression of pathogenic B cell responses in patients with confirmed expression of these cytokines.

Another important finding was the superior steroid-sparing effect observed in the BAFF/APRIL-guided group. By 6 months, patients in this group achieved a significantly greater reduction in corticosteroid dose compared to the conventional treatment group (Δ = −35.00 vs −25.00 mg, p = 0.014). This is clinically relevant as reducing corticosteroid exposure is a key goal in SLE management to minimize long-term complications.

Our results should be contextualized within the broader landscape of BAFF/APRIL-targeting therapies. In international trials of belimumab (BLISS-52 and BLISS-76),12,13 SRI-4 response rates at week 52 ranged from 43.2 to 58% for belimumab compared to 33.5–44% for placebo. Another dual BAFF/APRIL inhibitor, atacicept, has also been studied in SLE with SRI-4 response rates at week 24 ranging from 53.8 to 57.8% versus 44.0% in placebo groups (22). However, early atacicept trials faced safety challenges, with some studies terminated prematurely due to serious adverse events, possibly related to high-dose regimens, concomitant immunosuppression, or atacicept’s particularly high affinity for APRIL (23–25). In contrast, our experience with telitacicept revealed no unexpected safety signals, though our sample size and follow-up duration were limited.

Our approach aligns with the emerging paradigm of precision medicine in autoimmune diseases. While SLE has traditionally been treated with relatively standardized approaches based primarily on clinical phenotypes rather than underlying biological mechanisms, our findings suggest that incorporating biomarker testing into treatment decisions may enhance therapeutic outcomes. The personalized approach based on BAFF/APRIL expression testing represents a step toward more individualized SLE management, similar to advances already achieved in oncology and other fields.

This study represents one of the early attempts to evaluate BAFF/APRIL expression-guided biological agent selection in a real-world setting. Previous clinical trials have demonstrated the efficacy of both belimumab and telitacicept in SLE, but they have typically not incorporated biomarker-based patient selection. Our approach of using tissue expression of BAFF/APRIL to guide therapy selection provides a novel framework for personalized SLE management that warrants further investigation.

Several limitations of our study should be acknowledged. First, the retrospective, observational design introduces potential selection bias and confounding factors. Second, the lack of formal sample size calculation and the substantially smaller telitacicept group (n = 14 vs. n = 72) significantly limit statistical power for comparisons between groups. This sample size limitation was inherent to the real-world nature of our study, where patient numbers were determined by the availability of those meeting inclusion criteria and the feasibility of conducting BAFF/APRIL expression testing. The small sample size particularly affects the reliability of subgroup analyses and limits the generalizability of our findings. Third, the non-randomized nature of treatment allocation means that unmeasured confounding factors may have influenced outcomes. Fourth, BAFF/APRIL expression was only assessed in the telitacicept group, so we cannot determine how many patients in the belimumab group might have been BAFF/APRIL positive. Fifth, the follow-up period of 6 months is relatively short for a chronic disease like SLE, and longer-term outcomes remain to be determined.

It is important to recognize that our findings represent preliminary evidence rather than definitive proof of the superiority of a biomarker-guided approach. While the results are encouraging, causal relationships between BAFF/APRIL expression, treatment selection, and clinical outcomes cannot be firmly established from this exploratory study. The clinical benefit observed in the BAFF/APRIL-guided telitacicept group might be due to the intrinsic superiority of telitacicept over belimumab in certain patient populations, independent of biomarker status.

Future research directions should include prospective randomized controlled trials comparing biomarker-guided versus conventional treatment approaches in SLE. Such studies should incorporate BAFF/APRIL testing in all patients to determine the predictive value of these biomarkers for response to different targeted therapies. Additionally, longer follow-up periods are needed to assess the durability of responses and long-term safety profiles. Exploration of other potential biomarkers that could complement BAFF/APRIL testing in guiding treatment decisions would also be valuable.

The integration of BAFF/APRIL testing into routine clinical practice would require standardization of assessment methods, determination of clinically relevant cutoff values, and cost-effectiveness analyses. Moreover, the accessibility of renal biopsy specimens for biomarker testing may be limited in some clinical settings, suggesting a need to explore less invasive biomarker sources such as serum or urine.

In conclusion, our study provides preliminary evidence supporting the potential value of BAFF/APRIL expression testing in guiding personalized treatment selection for SLE patients. The biomarker-guided approach using telitacicept for BAFF/APRIL double-positive patients demonstrated promising efficacy despite treating a population with more severe disease. While these findings require validation in larger, prospective studies, they suggest a path toward more individualized SLE management that could enhance treatment outcomes and patient quality of life.



Conclusion

BAFF/APRIL expression-guided telitacicept therapy demonstrated superior efficacy in SLE patients with more severe baseline disease compared to conventional belimumab therapy. This personalized approach resulted in higher response rates, more substantial immunological improvements, and better steroid-sparing effects. Our findings suggest that BAFF/APRIL expression testing may represent a valuable biomarker for guiding treatment selection in SLE, potentially leading to more individualized and effective therapeutic strategies. These preliminary results warrant further investigation in larger, prospective studies to validate the clinical utility of BAFF/APRIL-guided treatment approaches.



Data availability statement

The datasets presented in this article are not readily available because our data availability statement indicates that data are available from the corresponding author upon reasonable request rather than being publicly deposited because the dataset contains sensitive patient information that requires protection under privacy regulations. The clinical and laboratory data collected include detailed medical records from a relatively small patient cohort that could potentially be identifiable even after standard de-identification procedures. Additionally, our study was conducted under ethics approval that specified data sharing limitations to protect patient confidentiality. We are committed to scientific transparency and will promptly evaluate and respond to reasonable requests from qualified researchers for specific data needed to verify our findings, subject to appropriate data sharing agreements that maintain patient privacy protections. Requests to access the datasets should be directed to Xiaopeng Tang, txp12002@outlook.com.



Ethics statement

The studies involving humans were approved by Institutional Ethics Committee of the First Affiliated Hospital of Army Medical University, Chongqing, China. The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study.



Author contributions

LH: Conceptualization, Data curation, Formal analysis, Methodology, Visualization, Writing – original draft. YH: Conceptualization, Data curation, Formal analysis, Methodology, Visualization, Writing – original draft. JZ: Data curation, Formal analysis, Writing – original draft. HuZ: Data curation, Writing – original draft. LC: Data curation, Writing – original draft. YL: Formal analysis, Visualization, Writing – original draft. HoZ: Funding acquisition, Methodology, Writing – review & editing. XT: Methodology, Writing – review & editing.



Funding

The author(s) declare that financial support was received for the research and/or publication of this article. This work was supported by the National Natural Science Foundation of China (Grant No. 82470787). The funders had no role in study design, data collection and analysis, decision to publish, or preparation of the manuscript.



Acknowledgments

We would like to thank the patients who participated in this study.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Generative AI statement

The authors declare that no Gen AI was used in the creation of this manuscript.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References
	 1. Tsokos,GC. Systemic lupus erythematosus. N Engl J Med. (2011) 365:2110–21. doi: 10.1056/NEJMra1100359 
	 2. Tipton,CM, Hom,JR, Fucile,CF, Rosenberg,AF, and Sanz,I. Understanding B-cell activation and autoantibody repertoire selection in systemic lupus erythematosus: a B-cell immunomics approach. Immunol Rev. (2018) 284:120–31. doi: 10.1111/imr.12660 
	 3. Hofmann,K, Clauder,AK, and Manz,RA. Targeting B cells and plasma cells in autoimmune diseases. Front Immunol. (2018) 9:835. doi: 10.3389/fimmu.2018.00835 
	 4. Thompson,JS, Bixler,SA, Qian,F, Vora,K, Scott,ML, Cachero,TG , et al. BAFF-R, a newly identified TNF receptor that specifically interacts with BAFF. Science. (2001) 293:2108–11. doi: 10.1126/science.1061965 
	 5. Darce,JR, Arendt,BK, Wu,X, and Jelinek,DF. Regulated expression of BAFF-binding receptors during human B cell differentiation. J Immunol. (2007) 179:7276–86. doi: 10.4049/jimmunol.179.11.7276 
	 6. Benson,MJ, Dillon,SR, Castigli,E, Geha,RS, Xu,S, Lam,KP , et al. Cutting edge: the dependence of plasma cells and independence of memory B cells on BAFF and APRIL. J Immunol. (2008) 180:3655–9. doi: 10.4049/jimmunol.180.6.3655 
	 7. Xin,G, Shi,W, Xu,LX , et al. Serum BAFF is elevated in patients with IgA nephropathy and associated with clinical and histopathological features. J Nephrol. (2013) 26:683–90. doi: 10.5301/jn.5000231
	 8. Jonsson,MV, Szodoray,P, Jellestad,S , et al. Association between circulating levels of the novel TNF family members APRIL and BAFF and lymphoid organization in primary Sjogren’s syndrome. J Clin Immunol. (2005) 25:189–201. doi: 10.1007/s10875-005-4091-7
	 9. Salazar-Camarena,DC, Ortiz-Lazareno,PC, Cruz,A , et al. TACI and BCMA expression on peripheral B-cell subsets with clinical manifestations in systemic lupus erythematosus. Lupus. (2016) 25:582–92. doi: 10.1177/0961203315622820
	 10. Koyama,T, Tsukamoto,H, Miyagi,Y , et al. Raised serum APRIL levels in patients with systemic lupus erythematosus. Ann Rheum Dis. (2005) 64:1065–7. doi: 10.1136/ard.2004.029355
	 11. McCarthy,EM, Lee,RZ, Ní Gabhann,J , et al. Elevated B lymphocyte stimulator levels are associated with increased damage in an Irish systemic lupus erythematosus cohort. Rheumatology (Oxford). (2013) 52:1279–84. doi: 10.1093/rheumatology/ket128
	 12. Navarra,SV, Guzmán,RM, Gallacher,AE, Hall,S, Levy,RA, Jimenez,RE , et al. Efficacy and safety of belimumab in patients with active systemic lupus erythematosus: a randomised, placebo-controlled, phase 3 trial. Lancet. (2011) 377:721–31. doi: 10.1016/S0140-6736(10)61354-2 
	 13. Furie,R, Petri,M, Zamani,O, Cervera,R, Wallace,DJ, Tegzová,D , et al. A phase III, randomized, placebo-controlled study of belimumab, a monoclonal antibody that inhibits B lymphocyte stimulator, in patients with systemic lupus erythematosus. Arthritis Rheum. (2011) 63:3918–30. doi: 10.1002/art.30613 
	 14. Wallweber,HJA, Compaan,DM, Starovasnik,MA, Wallweber,HJ, and Hymowitz,SG. The crystal structure of a proliferation-inducing ligand, APRIL. J Mol Biol. (2004) 343:283–90. doi: 10.1016/j.jmb.2004.08.040 
	 15. Samy,E, Wax,S, Huard,B, Hess,H, and Schneider,P. Targeting BAFF and APRIL in systemic lupus erythematosus and other antibody-associated diseases. Int Rev Immunol. (2017) 36:3–19. doi: 10.1080/08830185.2016.1276903 
	 16. Guan,X, Zhao,Z, Xia,G , et al. Safety, efficacy and pharmacokinetics of low-dose telitacicept in an elderly immunocompromised patient with systemic lupus erythematosus. Int J Rheum Dis. (2023) 26:1399–402. doi: 10.1111/1756-185X.14678
	 17. Yao,X, Ren,Y, Zhao,Q, Chen,X, Jiang,J, Liu,D , et al. Pharmacokinetics analysis based on target-mediated drug distribution for RC18, a novel BLyS/APRIL fusion protein to treat systemic lupus erythematosus and rheumatoid arthritis. Eur J Pharm Sci. (2021) 159:105704. doi: 10.1016/j.ejps.2021.105704 
	 18. Zhao,Q, Chen,X, Hou,Y , et al. Pharmacokinetics, pharmacodynamics, safety, and clinical activity of multiple doses of RCT-18 in Chinese patients with systemic lupus erythematosus. Eur J Pharm Sci. (2020) 147:105291. doi: 10.1016/j.ejps.2020.105291
	 19. O’Connor,BP, Raman,VS, Erickson,LD , et al. BCMA is essential for the survival of long-lived bone marrow plasma cells. J Exp Med. (2004) 199:91–8. doi: 10.1084/jem.20031330
	 20. Avery,DT, Kalled,SL, Ellyard,JI, Ambrose,C, Bixler,SA, Thien,M , et al. BAFF selectively enhances the survival of plasmablasts generated from human memory B cells. J Clin Invest. (2003) 112:286–97. doi: 10.1172/JCI18025 
	 21. Bossen,C, and Schneider,P. APRIL and their receptors: structure, function and signaling. Semin Immunol. (2006) 18:263–75. doi: 10.1016/j.smim.2006.07.002
	 22. Merrill,JT, Wallace,DJ, Wax,S, Kao,A, Fraser,PA, Chang,P , et al. Efficacy and safety of atacicept in patients with systemic lupus erythematosus: results of a twenty-four-week, multicenter, randomized, double-blind, placebo-controlled, parallel-arm, phase IIb study. Arthritis Rheumatol. (2018) 70:266–76. doi: 10.1002/art.40360 
	 23. Isenberg,D, Gordon,C, Licu,D , et al. Efficacy and safety of atacicept for prevention of flares in patients with moderate-to-severe systemic lupus erythematosus. Ann Rheum Dis. (2015) 74:2006–15. doi: 10.1136/annrheumdis-2013-205067
	 24. Ginzler,EM, Wax,S, Rajeswaran,A, Copt,S, Hillson,J, Ramos,E , et al. Atacicept in combination with MMF and corticosteroids in lupus nephritis: results of a prematurely terminated trial. Arthritis Res Ther. (2012) 14:R33. doi: 10.1186/ar3738 
	 25. Dillon,SR, Evans,LS, Lewis,KE , et al. ALPN-303, an enhanced, potent dual BAFF/APRIL antagonist engineered by directed evolution for the treatment of systemic lupus erythematosus (SLE) and other B cell-related diseases. Ann Rheum Dis. (2021) 80:21. doi: 10.1136/annrheumdis-2021-eular.1234


Copyright
 © 2025 Huang, Huang, Zeng, Zhang, Chen, Li, Zhao and Tang. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/images/fmed-12-1608085-g003.jpg
Patients with abnormal values (%)

Treatment group -+ Belimumab Group -+ Telitacicept Group

(A) ALB

(B) C3

\

©cr

(D) dsDNA

(E) Hb

(F)PLT

T‘:

(H) UTP






OPS/xhtml/Nav.xhtml




Contents





		Cover



		BAFF/APRIL expression-guided telitacicept therapy demonstrates superior efficacy in systemic lupus erythematosus patients: a real-world comparative study



		Introduction



		Methods



		Study design



		Patients



		BAFF/APRIL expression testing



		Histopathological assessment



		Outcomes and assessments



		Statistical analysis









		Results



		Patient characteristics



		Clinical response



		Laboratory parameters



		Normalization of laboratory parameters



		Safety









		Discussion



		Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Generative AI statement



		Publisher’s note



		References



















OPS/images/fmed-12-1608085-g001.jpg
Percentages of patients (%)

Clinical outcomes:

3

50

2.

[ complete response

M partial response

1 o response

Belimumab Group.

Telitacicept Group





OPS/images/fmed-12-1608085-g002.jpg
(A) ALB (B)C3

i L

t

(c)cr (D) dsDNA
g > .
g 0 100
£ 2 a0
5 5 a0
£ s s
] (E) Hb (F)PLT M Belimumab Group
£
= M relitacicept Group
£ so
g 100
2 2
£
5 o % o %

(H)UTP (G) Glucocorticoids

ENaen...

3-Month 6-Month 3-Month ‘6-Month

2000

i

4000:






OPS/images/cover.jpg
& frontiers | Frontiers in Medicine

BAFF/APRIL expression-guided
telitacicept therapy demonstrates
superior efficacy in systemic
lupus erythematosus patients: a
real-world comparative study












OPS/images/crossmark.jpg
©

2

i

|






OPS/images/logo.jpg
¥ frontiers Frontiers in Medicine






