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Clinical Question Box

Are immunosuppressive agents recommended for adults with high-risk primary IgA nephropathy?

Immunosuppressive agents have demonstrated a higher efficacy in reducing proteinuria, as
compared to placebo or standard care, in adults with primary IgA neuropathy. Notably, novel
targeted immunosuppressive agents have shown superior effectiveness in lowering proteinuria
while maintaining favorable safety profiles. Among these, atacicept and sibeprenlimab are the
most effective in reducing the urine protein-to-creatinine ratio, while cemdisiran ranks highest for
overall proteinuria reduction. Compared to placebo, these newer therapies are also associated with

acceptable safety profiles.
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Abstract

Introduction: Immunosuppressive therapy for primary IgA nephropathy (IgAN) remains
controversial, particularly with the emergence of novel agents targeting specific pathogenic
pathways. Therefore, this study aimed to evaluate the comparative efficacy and safety of
immunosuppressive therapies in adults with IgAN through a systematic review and network meta-

analysis (NMA) of randomized controlled trials (RCTs).

Methods: A comprehensive search of the PubMed, Embase, Cochrane Library, and Web of Science
databases was conducted through March 15, 2025 to identify RCTs comparing immunosuppressive
therapies in adults with biopsy-confirmed primary I[gAN. The primary outcome was the change in
urine protein-to-creatinine ratio (UPCR). Secondary outcomes included. changes in proteinuria

reduction, estimated glomerular filtration rate (eGFR), and incidence of adverse events (AEs).

Results: Eighteen RCTs involving 2,143 patients were included in the present study. Atacicept
150 mg daily showed the highest reduction in UPCR (mean difference [MD]: -0.80; 95%
confidence interval [CI]: -0.94 to -0.66), followed by sibeprenlimab 8.0 mg/kg. Cemdisiran
600 mg reduced proteinuria significantly (MD: -0.90; 95% CI: -1.64 to -0.16). Regarding eGFR,
telitacicept 160mg daily demonstrated the highest efficacy (MD: 11.66; 95% CI: —0.70 to 24.00),
although this result was not statistically significant. In the NMA of UPCR, atacicept 150 mg was
found to be superior to iptacopan 200 mg (MD: -0.2; 95% CI: -0.4 to -0.01) and nefecon 16 mg
(MD: -0.4; 95% CI: -0.5 to -0.2). Sibeprenlimab 8.0 mg/kg also outperformed atacicept 75 mg,
iptacopan 200 mg, and nefecon 16 mg. Tacrolimus exhibited the highest risk of AEs, whereas

cemdisiran and iptacopan exhibited favorable safety profiles.
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Conclusion: This NMA highlights the evolving landscape of [gAN management, demonstrating
that emerging therapies such as atacicept, sibeprenlimab, and cemdisiran offer promising efficacy
and safety profiles. These agents may represent effective alternatives to conventional

immunosuppressants and support a shift toward more targeted treatment strategies in IgAN.

Keywords: IgA nephropathy, immunosuppressive therapy, network meta-analysis, atacicept,

sibeprenlimab, cemdisiran
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Introduction

IgA nephropathy (IgAN) is the most common primary glomerulonephritis worldwide, with
an overall incidence of 2.5 per 100,000 per annum, varying by geographic region.!> While many
IgAN patients experience a slowly progressive course, up to 30% of affected individuals may
develop end-stage kidney disease (ESKD) within 20 years of diagnosis in a severe progression,
necessitating dialysis or kidney transplantation,>* both of which significantly impact patients’
quality of life and impose substantial economic burdens on them.?> Optimized supportive care is
the cornerstone of [gAN management, as it significantly improves renal outcomes and delays
ESKD. Renin-angiotensin-aldosterone system (RAAS) blockade with angiotensin-converting
enzyme inhibitors or angiotensin receptor blockers remains the, first line of treatment for IgAN,
reducing proteinuria by 30%—50% and slowing estimated glomerular filtration rate (eGFR)
decline.® Emerging non-immunosuppressive therapies, including endothelin receptor antagonists
and complement inhibitors, offer potential for high-risk patients.” However, those with persistent

proteinuria >1 g/day, despite optimal therapy, may require immunosuppressive treatment.®

Researchers have explored immunosuppressive therapy to modulate the immune-mediated
pathogenesis of IgAN; targeting both systemic and intrarenal immune activation. Historically,
corticosteroids have been the mainstay of treatment for certain kidney diseases. The TESTING
trial demonstrated that a 6- to 9-month course of oral corticosteroids significantly reduces the risk
of kidney function decline, kidney failure, or death due to kidney disease, with a hazard ratio of
0.53.° However, the long-term safety of corticosteroids remains a concern, with their adverse
effects including infection, diabetes, osteoporosis, and cardiovascular complications.!’
Researchers have also explored alternative immunosuppressive strategies, including calcineurin

inhibitors (cyclosporine, tacrolimus), mycophenolate mofetil (MMF), and azathioprine.!' In the
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STOP-IgAN trial, it was found that adding immunosuppressive therapy to optimized supportive
care does not significantly improve renal outcomes in IgA nephropathy and increases the risk of
adverse events (AEs), particularly in Western populations.'? Conversely, the NeflgArd trial
demonstrated that targeted-release budesonide reduces proteinuria by 27% and stabilizes eGFR
decline, offering a more localized and safer immunosuppressive approach.!* Recent guidelines,
including those from Kidney Disease: Improving Global Outcomes, now emphasize an
individualized approach to immunosuppression, weighing potential 'benefits against risks,

particularly in patients with progressive disease despite optimized supportive care.'*

Recent advancements in understanding IgAN pathophysiology have facilitated the
development of targeted therapeutic approaches to arrest the disease’s progression. Atacicept, a
dual inhibitor of B-cell activating factor and a proliferation-inducing’ ligand, has demonstrated
potential in reducing proteinuria by suppressing IgA production.!> Complement-targeting
therapies—including cemdisiran, a small interfering RNA that inhibits C5, and iptacopan, a factor
B inhibitor of the alternative complement pathway—are being evaluated for their ability to
attenuate immune-mediated kidney damage.!¢ Additionally, sibeprenlimab, an IgG2 monoclonal
antibody against APRIL, is under clinical trials assessing its efficacy in modulating IgA production
and slowing. disease progression.!” These novel therapies offer promising alternatives to
conventional treatment strategies for [IgAN. Emerging clinical trials have expanded the evidence
base for these therapies, highlighting the need for a comprehensive synthesis of available data.
Therefore, this systematic review and network meta-analysis (NMA) aimed to evaluate the
comparative efficacy and safety of different immunosuppressive regimens in adults with primary
IgAN, synthesizing findings from randomized controlled trials (RCTs) to provide a quantitative

framework for treatment selection and clinical decision-making.
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Methods
Study Design and Registration

This systematic review and NMA was conducted following the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses extension for Network Meta-Analyses guidelines.!!?

The study protocol was prospectively registered in the Open Science Framework.?? Ethical

approval was not required as this study is a secondary analysis of published data.
Search Strategy

A comprehensive search of the literature was conducted on the electronic databases
PubMed, Embase, Cochrane Library, and Web of Science, covering publications from their
inception until March 15, 2025. The search strategy incorporated free-text terms associated with

the terms "IgA nephropathy," "immunosuppressive," and "randomized" or "controlled" trials

without any language restrictions. Detailed search parameters are available in Table S1.
Eligibility Criteria

Studies were considered eligible for this NMA if they (1) included adult patients (>18 years)
with biopsy-confirmed primary IgAN; (2) evaluated traditional immunosuppressive therapies such
as corticosteroids, calcineurin inhibitors, MMF, or azathioprine, as well as novel agents including
atacicept, cemdisiran, iptacopan, sibeprenlimab, and telitacicept; (3) included a comparator group
receiving placebo or standard supportive care (e.g., RAAS inhibitors); and (4) conducted RCTs

with a parallel-group design, reporting at least one predefined outcome.

Studies were excluded if they (1) involved patients with secondary IgAN associated with

autoimmune conditions such as systemic lupus erythematosus or Henoch-Schonlein purpura, (2)
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assessed combination immunosuppressive therapies that included corticosteroids, or (3) lacked

sufficient data for analysis.

Study Selection

Two independent reviewers (G.G. and Y.1.) screened titles and abstracts for their potential
eligibility for the current NMA. The full-text articles of the selected studies were retrieved and
assessed vis-a-vis the inclusion and exclusion criteria. Discrepancies were resolved through

discussion, and if necessary, a third reviewer (M.E.) was consulted.

Data Extraction

Data extraction was carried out through a standardized form to gather study details (author,
publication year, country, design, and sample/ size), patient demographics (mean age, sex
distribution, baseline eGFR, baseline proteinuria, and follow-up duration), specifics of the
intervention and comparator (drug type, dosage, and treatment duration), as well as primary and
secondary outcomes. The Cochrane Risk of Bias 2 tool was employed to assess the risk of bias.
Two reviewers independently performed data extraction, and any disagreements were resolved

through consultation with a third reviewer.

Outcomes:

The primary outcome was changes in the urine protein-to-creatinine ratio (UPCR, g/g).
Secondary outcomes included changes in proteinuria (g/day), eGFR (mL/min/1.73 m?), and

various AEs.
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Statistical Analysis

A frequentist NMA was conducted to compare multiple immunosuppressive treatments
within a single framework. Pair-wise meta-analyses were first performed using a random-effects
model to estimate direct comparisons. The NMA was then carried out using a random-effects
model, incorporating all available direct and indirect evidence. For continuous outcomes (e.g.,
proteinuria or eGFR change), mean difference (MD) with 95% confidence intervals (Cls) was
evaluated. For dichotomous outcomes (e.g., AEs), odds ratios (ORs) with 95% Cls were calculated.
Treatment ranking was assessed using P-scores, which provide a frequentist analogue to the
surface under the cumulative ranking curve (SUCRA). The analysis was conducted in the software
R (Version 4.4, Foundation for Statistical Computing, Vienna, Austria) using the Netmeta package,
which applies a frequentist framework with restricted maximum Jlikelihood estimation for

heterogeneity.
Assessment of Consistency and Heterogeneity

Local inconsistency was assessed through the separation of indirect from direct evidence
approach, while global inconsistency was evaluated using the Q statistic for inconsistency within
the frequentist framework. Heterogeneity was assessed using the I? statistic, and substantial
heterogeneity (I > 75%)was further investigated through meta-regression and sensitivity analyses.
When such high heterogeneity was identified, sensitivity analyses and predefined subgroup
analyses were conducted to explore potential sources of variation.?! Small-study effects and
potential publication bias were examined using comparison-adjusted funnel plots and Egger’s test.
The Grading of Recommendations, Assessment, Development, and Evaluations approach was

applied to assess the overall certainty of evidence and confidence in NMA estimates.
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Results
Characteristics of Enrolled Studies

The database searches yielded 2,304 studies, and one additional study was identified
through manual searching (Figure S1). After the duplicates were removed and the first and second
screenings were conducted, 109, 1,715, and 257 studies were excluded, respectively. Finally, 18
studies were included in the NMA; these studies evaluated various treatments for primary IgAN
in 2,143 adult patients (Table 1), with a higher proportion of males (1,151, 54.8%) and a mean age
ranging from 28 to 42.7 years.??*8 Follow-up durations varied considerably, from 16 weeks to 10
years. Common inclusion criteria among these studies included proteinuria levels being > 1 g/day
and varying levels of eGFR or serum creatinine. The treatments evaluated included atacicept,
sibeprenlimab, rituximab, cemdisiran, iptacopan, nefecon, telitacicept, MMF, prednisolone (PSL),
methylprednisolone (mPSL), tacrolimus, and hydroxychloroquine (HCQ), compared to placebo or
standard care (SC). The mPSL was administered as a pulse infusion, followed by PSL (mPSL-

PSL).
Reduction in UPCR

Studies reporting changes in UPCR are summarized in Figure 1A. The analysis included
novel agents such as atacicept, cemdisiran, iptacopan, nefecon, and sibeprenlimab. As shown in
Figure 2A, direct comparisons demonstrated that atacicept 150 mg daily had the most significant
effect on UPCR, with an MD of -0.80 (95% CI: -0.94 to -0.66), compared to placebo. This was
followed by sibeprenlimab 8.0 mg/kg daily (MD: -0.77, 95% CI: -0.80 to -0.74), sibeprenlimab
4.0 mg/kg daily (MD: -0.73, 95% CI: -0.75 to -0.71), atacicept 75 mg daily (MD: -0.65, 95% CI:

-0.76 to -0.54), iptacopan 200 mg daily (MD: -0.61, 95% CI: -0.69 to -0.53), cemdisiran 600 mg

10
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(MD: -0.58, 95% CI: -1.06 to -0.10), nefecon 16 mg daily (MD: -0.44, 95% CI: -0.48 to -0.40),

and sibeprenlimab 2.0 mg/kg daily (MD: -0.36, 95% CI: -0.37 to -0.35).

The results of the NMA are presented in Table 2. Atacicept 150 mg did not show
statistically significant differences, compared to sibeprenlimab 8.0 mg/kg, sibeprenlimab
4.0 mg/kg, atacicept 75 mg, or cemdisiran 600 mg. However, it was superior to iptacopan 200 mg
(MD: -0.20, 95% CI: -0.40 to -0.01), nefecon 16 mg (MD: -0.40, 95% CI: -0.50 to -0.20), and
sibeprenlimab 2.0 mg/kg (MD: -0.40, 95% CI: -0.60 to -0.30). Sibeprenlimab 8.0 mg/kg also
outperformed atacicept 75 mg (MD: -0.10, 95% CI: -0.20 to -0.01). Ranking results based on
SUCRA values are shown in Figure S2. Atacicept 150 mg/(0.905) and sibeprenlimab 8 mg/kg
(0.887) had the highest SUCRA scores, followed by sibeprenlimab 4 mg/kg (0.730), atacicept
75 mg (0.556), cemdisiran 600 mg (0.503), and iptacopan 200 mg (0.481). Nefecon 16 mg (0.289)
and sibeprenlimab 2 mg/kg (0.149) had the lowest SUCRA scores. No significant heterogeneity

was observed (I? = 0), nor was there any indication of publication bias (Egger’s test, p = 0.76).

Reduction in Proteinuria

Figure 1B presents studies assessing treatment effects on proteinuria reduction, including
novel agents such as atacicept, cemdisiran, nefecon, sibeprenlimab, and telitacicept, as well as
conventional therapies such as PSL, mPSL-PSL, MMF, Rituximab, and HCQ. According to direct
comparisons, eemdisiran 600 mg daily demonstrated a significant reduction in proteinuria levels,
compared to placebo (MD: -0.90, 95% CI: -1.64 to -0.16), followed by telitacicept 240mg daily
(MD: -0.86, 95%CI: -1.59, -0.13), and sibeprenlimab 8 mg/kg daily (MD: -0.85, 95% CI: -1.56 to

-0.14) (Figure 2B). Conversely, HCQ, nefecon, sibeprenlimab 4 mg/kg, atacicept (75—150 mg),

11
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sibeprenlimab 2 mg/kg, MMF, rituximab, PSL, and mPSL plus PSL did not demonstrate

statistically significant effects.

The NMA results are summarized in Table 3. Cemdisiran did not show statistically
significant differences, compared to telitacicept, sibeprenlimab, HCQ, nefecon, atacicept, MMF,
rituximab, PSL, or mPSL_PSL. Similarly, no significant differences were observed among the
other agents. The proteinuria-based ranking in Figure S3 showed that cemdisiran ranked highest
with a SUCRA value of 0.783, followed by telitacicept 240 mg (0.768), sibeprenlimab 8 mg/kg
(0.766), HCQ (0.666), Nefecon (0.663), sibeprenlimab 4 mg/kg (0.642), atacicept 75—150 mg
(0.551), and sibeprenlimab 2 mg/kg (0.501). Moderate heterogeneity was observed (I> = 46.8%)),

with no evidence of publication bias (Egger’s test, p = 0.07).

Effect on eGFR

Studies reporting changes in eGFR are summarized in Figure 1C, including data for
atacicept, cemdisiran, sibeprenlimab, mPSL. PSL, HCQ, tacrolimus, rituximab, and MMF. Direct
comparisons showed that telitacicept 160mg/day resulted in the highest numerical increase in
eGFR compared to placebo (MD: 11.66; 95% CI: —0.70 to 24.00), followed by PSL (MD: 10.40;
95% CI: —0.90.to 21.70); however, neither result reached statistical significance (Figure 2C).
Similar non-significant’ findings were observed for sibeprenlimab, atacicept, mPSL-PSL,

cemdisiran, and HCQ. Tacrolimus, rituximab, and MMF showed reductions in eGFR.

As shown in Table S2, the results of the NMA revealed that telitacicept 160mg/day, PSL,
telitacicept 240mg/day, Sibeprenlimab 4 mg/kg/day, and sibeprenlimab 8 mg/kg/day were
significantly superior to MMF, with MDs 0t 22.7 (95%CI: 5.8 to 39.6), 21.4 (95% CI: 5.3 to 37.5),

20.7 (95%CI: 3.8 t0 37.6 )18.6 (95% CI: 2.4 to 37.5), and 16.9 (95% CI: 0.7 to 33.1), respectively.

12
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The ranking based on SUCRA values (Figure S4) showed telitacicept 160 mg ranked highest with
a SUCRA value of 0.833, followed by PSL (0.797), telitacicept 240 mg (0.748), sibeprenlimab
4 mg/kg (0.695), and sibeprenlimab 8 mg/kg (0.638). Moderate heterogeneity was present (1> =

63.7%), and no publication bias was detected (Egger’s test, p = 0.45).

AEs

The studies that evaluated the risk of any AEs are presented in Figure 1D; they included
novel agents such as cemdisiran, iptacopan, nefecon, sibeprenlimab, and telitacicept. Direct
comparisons indicated that cemdisiran had the lowest OR for any AEs at 0.79 (95% CI: 0.07 to
8.81), followed by iptacopan (OR: 1.05, 95% CI: 0.71 to-1.53), with sibeprenlimab, telitacicept,
and nefecon showing higher ORs (Figure 2D). In contrast, tacrolimus demonstrated the highest

OR at 76.0 (95% CI: 7.7 to 750.5), suggesting a substantially increased risk of AEs.

The results of the NMAare summarized in Table S3. Placebo was significantly safer than
both nefecon (OR: 0.30, 95% CI: 0.20 to 0.50) and tacrolimus (OR: 0.013, 95% CI: 0.001 to 0.183).
The SUCRA-based safety ranking is shown in Figure S5. Placebo ranked highest with a SUCRA
value of 0.750, followed by cemdisiran 600 mg (0.727), iptacopan 200 mg (0.721), and

sibeprenlimab 2mg/kg (0.674).

Sensitivity analysis

Due to high heterogeneity in the overall analysis, a sensitivity analysis was performed
including only studies with a follow-up duration of at least one year (Figure S6). Direct
comparisons indicated that PSL had the highest efficacy, with a MD of 10.4 (95% CI: 10.0 to 10.8),
followed by Sibeprenlimab and mPSL-PSL (Figure S7). The results of the subgroup network meta-

analysis are summarized in Table S4. PSL demonstrated significantly greater efficacy compared

13
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to Sibeprenlimab (at all doses), mPSL-PSL, and Rituximab. The SUCRA rankings were: PSL
(1.000), Sibeprenlimab 4 mg/kg (0.873), Sibeprenlimab 8 mg/kg (0.736), Sibeprenlimab 2 mg/kg
(0.592), and mPSL-PSL (0.550). No heterogeneity was observed (I> = 0%), and publication bias

was not detected (Egger’s test, p = 0.65).

Bias and Certainty of Evidence

Figure SO presents the risk of bias. Eight studies were assessed as having a minimal risk of
bias, eight had some concerns, and two were judged to have a considerable risk of bias. Due to
indirect comparisons and concerns regarding the risk of bias, the overall certainty of the evidence

1s considered low.
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Discussion

This NMA comprehensively evaluated the comparative efficacy and safety of various
therapies for primary IgAN, integrating emerging and conventional agents across 18 trials
involving over 2,000 adult patients. The findings contribute to the evolving treatment landscape
of IgAN by incorporating novel immunomodulatory agents such as atacicept, cemdisiran,
sibeprenlimab, telitacicept, and iptacopan while benchmarking them against standard treatments,
including corticosteroids, MMF, HCQ, and SC. In studies reporting UPCR, atacicept 150 mg
exhibited the highest efficacy. Cemdisiran demonstrated the best performance in terms of
proteinuria outcomes. The discrepancy in SUCRA rankings for atacicept 150 mg between UPCR
and overall proteinuria reduction likely reflects differences'in outcome definitions and variations
in study populations contributing to each analysis. Regarding eGFR, telitacicept reached the top
ranking. Importantly, these novel therapies did not lead to a clear increase in the number of AEs.
Unlike earlier analyses primarily focusing on steroid-based regimens or general supportive
approaches,!! the current NMA expands the comparative framework to include targeted biologics
and RNA interference-based therapies. As such, it reinforces the therapeutic value of established
treatments and highlights promising new candidates for proteinuria reduction and renal function

preservation.

A key strength of this study was its evaluation of six novel agents for IgAN by assessing
proteinuria outcomes using both UPCR and direct proteinuria measurements, providing robust and
complementary endpoints for evaluating renal benefit. These emerging therapies target core
disease mechanisms beyond traditional immunosuppression. Atacicept, sibeprenlimab, and
telitacicept inhibit B-cell survival factors to reduce the production of pathogenic IgA, while

cemdisiran uses RNA interference to suppress complement C5, thereby limiting glomerular

15
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inflammation.>>*° These agents represent a shift toward precision treatment strategies that address
both upstream antibody generation and downstream complement activation, highlighting their
potential as disease-modifying therapies rather than merely symptomatic interventions.
Additionally, iptacopan and nefecon also demonstrated higher efficacy than placebo. Iptacopan is
an oral inhibitor of factor B; it targets the alternative complement pathway to reduce complement-
mediated kidney injury.*! Nefecon is a targeted-release formulation of budesonide that delivers
corticosteroids to the gut-associated lymphoid tissue, aiming to suppress mucosal production of
pathogenic IgAN.** Compared with conventional immunosuppressive therapies, which broadly
suppress immune activity and are associated with systemic side effects, these agents offer more

targeted mechanisms with the potential for improved efficacy and safety.

Safety is a critical consideration in IgAN management, partticularly given the risks
associated with long-term immunosuppression.* This analysis revealed marked differences in the
safety profiles of the evaluated therapies. Conventional immunosuppressants, such as tacrolimus,
were linked to a high incidence of adverse events, limiting their clinical utility despite potential
renal benefits.* In contrast, several novel agents, especially monoclonal antibodies like atacicept,
telitacicept, and sibeprenlimab;,-demonstrated favorable safety profiles, with some showing
tolerability comparable to placebo. This is especially relevant for [gAN, which often affects young
adults who may require extended treatment durations. Therapies that offer renal protection without
substantial toxicity could represent a paradigm shift, particularly for patients with preserved renal
function or mild-to-moderate disease. However, inconsistencies in adverse event definitions and
reporting across studies limited comprehensive safety synthesis, highlighting the need for

standardized safety outcome reporting in future trials.
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Nonetheless, several limitations of this analysis should be acknowledged. First, the
included studies varied in design, follow-up duration, and outcome reporting standards, which may
have affected the precision of effect estimates, and some outcomes exhibited notable heterogeneity.
Second, differences in baseline characteristics, such as eGFR, proteinuria levels, and the use of
renin—angiotensin system blockers, could have contributed to inter-study variability. Third, despite
efforts to include recent and high-quality trials, the sample sizes for certain agents were relatively
small, potentially limiting the generalizability of the findings. Fourth, direct head-to-head trials
comparing promising novel agents are lacking and will be essential to validate these comparative

insights.
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Conclusion

This NMA comprehensively evaluates current and emerging treatments for primary IgAN,
offering important insights into their relative efficacy and safety. Several novel agents
demonstrated strong antiproteinuric effects and favorable tolerability, which highlights their
potential role in future treatment algorithms. While traditional therapies continue to play a role in
IgAN management, particularly in specific clinical contexts, the therapeutic landscape for IgAN
is evolving toward targeted, safer, and potentially more effective options: Further research is
warranted to validate these findings through larger, longer-term studies and identify biomarkers

that can guide personalized treatment strategies.
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Table 1. Characteristics of the Included Studies

Study Cases Age Male  Follo Criteria Treatment
(years) w-up

Barratt 2024 31 | 40(10) | 16(52%) @ 36w Proteinuria > 1 g/day. Cemdisiran 600 mg vs. placebo

Chen 2002 62 | 28(10) 47 (76%) 18m Proteinuria > 2 g/day, Scr <4 mg/dL. MME 1.0-1.5 g/day (6m), then 0.5-0.75 g/day vs. PSL
0.8 mg/kg/day with tapering

Frisch 2005 32 | 38(12) | 27(84%) 1y Proteinuria> 1 g/day, with RAAS. MMF 2 g/day vs. placebo

Hou 2023 170 | 37(9) | 94 (55%) | 3y Proteinuria> 1 g/day, eGFR < 60. MME 1.5 g/day (12m), then 0.75—1 g/day (6m) vs. SC

Julian 1993 35 38(4) | 26 (74%) 12m Proteinuria > 1 g/day, eGFR > 25. PSL 60 mg/day with tapering vs. SC

Kim 2013 40 | 39(12) 12(30%) 16w UPCR=>0.3 and <3, Scr < 1.5 mg/dL, GER > 45. Tacrolimus (target 5—10 ng/mL) vs. placebo

Lafayette 2017 = 34 40 (11) | 25(74%) 12m Proteinuria > 1 g/day, eGFR < 90. Rituximab vs. SC

Lafayette 2023 364 42 (12) 140 (39%) 2y Proteinuria > 1 g/day or UPCR > 0.8, eGFR 35-90. Nefecon 16 mg vs. placebo

Lafayette 2024 116 = 39 (13) 69 (60%) 32w Proteinuria > 0.75 g/day or UPCR > 0.75, eGFR > 30. Atacicept 25 mg, 75 mg, 150 mg vs. placebo

Li 2022 87 36 (7) | 44 (51%) 18m Proteinuria 1-3.5 g/day, with RAAS. mPSL 0.5 g/day (Days 1-3, Months 1,3) then PSL 15
mg/day vs. PSL 0.8—1 mg/kg/day with tapering

Liu 2019 60 | 37(11) 39(65%) 6m Proteinuria 0.75-3.5 g/day, with RAAS. HCQ vs. placebo

Lv 2022 503 | 37 (13) 294 (58%) | 3.5y Proteinuria > 1 g/day, eGFR 20-120. PSL 0.6-0.8 mg/kg/day with tapering vs. placebo

Lv 2022 44 38(8.6) 23(52.3%) 24 w Proteinuria > 0:75 g/day and eGFR > 35 Telitacicept 160mg, 240 mg vs placebo

Maes 2004 34 | 41 (13) | 24(71%) 36m Proteinuria> 1 g/day, eGFR 20-70. MMF 2 g/day vs. placebo

Mathur 2024 155 | 39(09)  88(57%) 12m Proteinuria > 1 g/day or UPCR > 0.75, eGFR > 30. SBL 2 mg/kg, 4 mg/kg, 8 mg/kg daily vs. placebo

Perkovic 2025 = 250 40 (13) 131(52%) 9m UPCR > 1, GFR > 30, with RAAS. Iptacopan 200 mg vs. placebo

Pozzi 1999 86 | 38(15) 61 (71%) 10y Proteinuria> 1-3.5 g/day, Scr < 1.5 mg/dL. mPSL 1 g/day (Days 1-3, Months 1,3,5) then PSL 0.5
mg/kg (6m) vs. SC

Tang 2005 40 | 43(3) 14 (35%) 24w Proteinuria > 1 g/day, with RAAS. MMF 1.5-2 g/day (weight-adjusted) vs. SC

w: weeks; m: months; y: years; [gAN: Immunoglobulin A Nephropathy; RAAS: Renin-Angiotensin-Aldosterone System; UPCR:
Urine Protein-to-Creatinine Ratio; eGFR: Estimated Glomerular Filtration Rate; Scr: Serum Creatinine; MMF: Mycophenolate
Mofetil; HCQ: Hydroxychloroquine; PSL: Prednisolone; SC: Supportive Care; mPSL: Methylprednisolone; SBL: Sibeprenlimab
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Table 2. Network Meta-Analysis of Different Treatments for Reducing UPCR

Atacicept
150mg
-0.0
-0.2: 0.1] SBL 8mg/kg
-0.1 -0.0
[02:01]  [0.1:-00] >SbBlL4mgke
-0.1 -0.1 -0.1 Atacicept
[-0.3; 0.0] [-0.2; -0.0] [-0.2; 0.0] 75mg
-0.2 -0.2 -0.1 -0.1 Cemdisiran
[-0.7; 0.3] [-0.7; 0.3] [-0.6; 0.3] [-0.6; 0.4] 600mg
-0.2 -0.2 -0.1 -0.0 0.0 Iptacopan
[-0.4; -0.0] [-0.2; -0.1] [-0.2;-0.0] [-0.2; 0.1] [-0.5; 0.5] 200mg
-0.4 -0.3 -0.3 -0.2 -0.1 -0.2 Nefecon
[-0.5; -0.2] [-0.4; -0.3] [-0.3; -0.2] [-0.3; -0.1] [-0.6;0.3] [-0.3;-0.1] 16mg
-0.4 -0.4 -0.4 -0.3 -0.2 -0.2 -0.1 SBL 2me/k
[-0.6; -0.3] [-0.4; -0.4] [-0.4; -0.3] [-0.4; -0.2] [-0.7; 0.3] [-0.3; -0.2] [-0.1; -0.0] gke
-0.8 -0.8 -0.7 -0.7 -0.6 -0.6 -0.4 -0.4 Placebo
[-0.9; -0.7] [-0.8; -0.7] [-0.8; -0.7] [-0.8;=0.5] [-1.1; -0.1] [-0.7; -0.5] [-0.5; -0.4] [-0.4; -0.3]

UPCR: urine protein-to-creatinine ratio; SBL: Sibeprenlimab
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470  Table 3. Network Meta-Analysis of Different Treatments for Reducing Proteinuria

Cemdisiran
-0.0 TACI
[-1.1; 1.0] 240mg
-0.1 -0.0 SBL
[-1.1; 1.0] [-1.0; 1.0] 8mg/kg
-0.2 -0.2 -0.1
[-1.2;0.9] [-1.2;0.9] [-1.2; 0.9] HCQ
-0.2 -0.2 -0.2 -0.0 Nefecon
[-1.2;0.8] [-1.2;0.8] [-1.2;0.8] [-1.1; 1.0]
-0.2 -0.2 -0.2 -0.1 -0.0 SBL
[-1.3;0.8] [-1.2;0.8] [-0.9; 0.5] [-1.1; 1.0] [-1.0; 1.0] 4mg/kg
-0.4 -0.3 -0.3 -0.2 -0.2 -0.1  Atacicept
[-1.4;0.6] [-1.4;0.7] [-1.3;0.7] [-1.2; 0.8] [-1.2; 0.8] [-1.1; 0.9] 75-150mg
-0.4 -0.4 -0.4 -0.2 -0.2 -0.2 -0.1 SBL
[-1.5;0.6] [-1.4;0.6] [-1.1;0.3] [-1.3; 0.8] [-1.2; 0.8] [-0.9; 0.5] [-1.1; 1.0]...2mg/kg
-0.5 -0.5 -0.5 -0.3 -0.3 -0.3 -0.1 -0.1 MMF
[-1.4;0.4] [-1.4;0.5] [-1.4;0.5] [-1.2;0.6] [-1.2; 0.6] [-1.2; 0.7] [-1.0; 0.8] [-1.0; 0.8]
-0.6 -0.6 -0.6 -0.4 -0.4 -0.4 -0.2 -0.2 -0.1 Rituximab
[-2.1;0.9] [-2.1;1.0] [-2.1; 1.0] [-2.0; 1.1] [-1.9; 1.1] [-1.9; 1.2] [-1:8; 1.3] [-1.7;1.3] [-1.4; 1.2]
-0.6 -0.6 -0.6 -0.4 -0.4 -0.4 -0.2 -0.2 -0.1 -0.0 TACI
[-1.7;0.4] [-1.3;0.2] [-1.6; 0.5] [-1.5; 0.6] [-1.4; 0.6] [-1.4; 0.7] [<1.3; 0.8] [-1.2; 0.8] [-1.0; 0.8] [-1.5;1.5] 160mg
-0.6 -0.6 -0.6 -0.5 -0.4 -0.4 -0.3 -0.2 -0.1 -0.0 -0.0 PSL
[-1.6;0.3] [-1.5;0.3] [-1.5; 0.3] [-1.4; 0.5] [-1.3; 0.5] [-1.3; 0.5] [-1.2;0.7] [-1.1; 0.7] [-0.7; 0.4] [-1.3; 1.3] [-1.0; 0.9]
-0.7 -0.6 -0.6 -0.5 -0.5 -0.4 -0.3 -0.2 -0.2 -0.1 -0.1 -0.0 mPSL PSL
[-1.7;0.4] [-1.7;0.4] [-1.7; 0.4] [-1.6; 0.6] [-1.5; 0.6] [-1.5;0.6] [-1.3; 0.8] [-1.3; 0.8] [-0.9; 0.5] [-1.4; 1.3] [-1.1; 1.0] [-0.6; 0.6] -
-0.9 -0.9 -0.8 -0.7 -0.7 -0.7 -0.5 -0.5 -0.4 -0.3 -0.3 -0.3 -0.2 placebo
[-1.6;-0.2] [-1.6; -0.1][-1.6; -0.1] [-1.4; 0.0}°[-1.4; 0.0] [-1.4; 0.1] [-1.2;0.2] [-1.2;0.2] [-1.0; 0.2] [-1.6; 1.1] [-1.0;0.5] [-0.8; 0.3] [-1.0; 0.5]
-1.4 -1.4 -1.4 -1.2 -1.2 -1.2 -1.0 -1.0 -0.9 -0.8 -0.8 -0.8 -0.7 -0.5

[-2.4: -0.4] [-2.3; -0.4][-2.3; -0/4][2.2; 0.2]{-2.2; 0.2][-2.1; -0.2][-2.0; -0.1][-1.9; -0.0] [-1.4; -0.5] [-2.0; 0.4] [-1.8; 0.2] [-1.3; -0.2] [-1.4: -0.1] [-1.2:0.1]  >C

471  TACE: Telitacicept; SBL: Sibeprenlimab; HCQ: Hydroxychloroquine; MMF: Mycophenolate Mofetil; PSL: Prednisolone; mPSL_PSL:
472  Methylprednisolone followed by prednisolone; SC: Supportive Care
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474  Figure 1: Network graph of studies included in different outcomes
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476  A: urine protein-to-creatinine ratio, B: proteinuria; C: estimated glomerular filtration rate; D: any
477  adverse events
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Figure 2: Direct comparison of treatment in different Outcomes
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Cemdisiran 600mg
Iptacopan 200mg
Sibeprenlimab 2mg/kg
Sibeprenlimab 4mg/kg
Sibeprenlimab 8mg/kg
Telitacicept 240mg
Telitacicept 160mg
Nefecon 16mg
Tacrolimus

Comparison: other vs 'placebo’
(Random Effects Model)

T T 1T 1
20 10 0 10 20

(Random Effects Model)

T 11 1
001 01 1 10 100

MD 95%-Cl
11.66
10.40
9.66
7.60
5.90

[-0.70; 24.02]
[-0.91; 21.71]
[-2.71; 22.03]
[-3.73;18.93]
[-5.43;17.23]
470 [-6.63; 16.03]
4.03 [-7.30; 15.36]
3.90 [-12.28; 20.08]
3.40 [-7.93;14.73]
3.40 [-9.22;16.02]
2.34 [-9.18; 13.86]
-0.70 [-12.03; 10.63]
-7.29 [-26.37; 11.79]
-11.00 [-22.52; 0.52]
-15.29 [-29.90; -0.68]

Comparison: other vs 'placebo’

OR 95%-Cl
0.79
1.05
1.14
1.68
1.80
217
2.50
3.15

[0.07; 8.81]
[0.71; 1.53]
[0.42; 3.12]
[0.59; 4.77]
[0.61; 5.31]
[0.17; 27.08]
[0.20; 31.00]
[1.84; 5.40]

—5—— 76.00 [7.70; 750.49]

A: urine protein-to-creatinine ratio, B: proteinuria; C: estimated glomerular filtration rate; D: any

adverse events
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