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Abstract
Background

Most studies on pediatric immunoglobulin A nephropathy (IgAN) are limited by relatively short follow-up durations. To address this gap, we aimed to
investigate the clinicopathological characteristics, long-term prognosis, and prognostic factors of pediatric IgAN with follow-up exceeding 10 years.

Methods

Clinical data were retrospectively collected from pediatric patients diagnosed with primary IgAN by kidney biopsy at our institution between 2007 and 2015.
Patients were divided into endpoint and non-endpoint groups based on a composite endpoint of progression to chronic kidney disease (CKD) stage 5 ora >
30% decline in estimated glomerular filtration rate (eGFR). Baseline clinical characteristics, treatment responses, pathological findings, and
immunofluorescence results were compared between groups.

Results

The median follow-up duration was 12.9 years. Three patients (6.0%) progressed to CKD stage 5. The endpoint group showed a higher rate of failure to
achieve proteinuria remission at 6 months post-treatment (P = 0.027) and prevalence of T1 lesions (P = 0.002), and lower rate of immunoglobulin M positivity
(P=0.016), compared with the non-endpoint group. No significant differences were observed in sex, age, gross hematuria, hypertension, baseline eGFR, or
M/E/S/C lesions. In children with nephrotic-range proteinuria, high-dose methylprednisolone pulse therapy was associated with a higher clinical remission
rate, compared with non-high-dose regimens (P = 0.031).

Conclusion

Most pediatric patients with IgAN showed favorable long-term prognosis. Failure to achieve proteinuria remission at 6 months post-treatment and the
presence of T1 lesions were associated with poor outcomes. Early intensive immunosuppressive therapy may improve clinical outcomes.

1. Introduction

Immunoglobulin A nephropathy (IgAN), the most common primary glomerulonephritis, has an annual global incidence of approximately 2.5 per 100,000
population. It is particularly prevalent in East Asia, and accounts for approximately 30-50% of kidney biopsy cases [1]. IgAN is characterized by deposition of
immunoglobulin (Ig) A-containing immune complexes in the glomerular mesangium. Although its prognosis was considered relatively favorable, long-term
follow-up studies have shown that approximately 20-40% of patients progress to chronic kidney disease (CKD) stage 5 within 20 years [2]. Major prognostic
factors include persistent proteinuria, hypertension, impaired kidney function at diagnosis, and severe pathological lesions reflected in the MEST-C score [3].
Disease onset is often more acute in children than in adults. In China, a multicenter study reported that approximately 90% of pediatric patients present with
gross hematuria, with pathological findings predominantly reflecting active lesions. Additionally, glucocorticoids are used more frequently in pediatric
populations and appear to confer greater long-term benefit than in adults [4]. Pediatric IgAN has been reported to have a significantly better prognosis than
adult IgAN [5]; however, more recent evidence suggests that the prognosis may be less favorable than previously thought. For example, data from the UK
National Registry of Rare Kidney Diseases showed that, after 20—30 years of follow-up, kidney survival was approximately 50% in patients with childhood-
onset disease compared with 25% in adults. Even in children presenting with initial low levels of proteinuria, normal kidney function, and normal blood
pressure, the estimated glomerular filtration rate (eGFR) declines with age, indicating a lifetime risk of progression to CKD stage 5 [2]. However, most studies
on pediatric IgAN are limited by relatively short follow-up durations [6]. To address this gap, we aimed to conduct a retrospective study to investigate the
clinicopathological characteristics and long-term prognosis of children with IgAN over a follow-up period exceeding 10 years, to inform clinical management
and prognostic assessment.

2. Materials and Methods
2.1. Participants

This study employed a retrospective cohort design. Pediatric patients hospitalized at our institution between January 2007 and December 2015, diagnosed
with primary IgAN by kidney biopsy, were included. All cases met the diagnostic criteria outlined in the Evidence-Based Guidelines for the Diagnosis and
Treatment of Primary IgA Nephropathy (2016) issued by the Subspecialty Group of Nephrology, Society of Pediatrics, Chinese Medical Association [7]. IgAN
was defined as predominant or isolated IgA deposition in the glomerular mesangium on immunofluorescence, in the absence of secondary causes such as
Henoch-Schénlein purpura, systemic lupus erythematosus, or chronic liver disease. The inclusion criteria were: (1) age < 18 years at the time of kidney
biopsy and (2) complete clinical data with a follow-up duration = 10 years. The exclusion criteria were: (1) secondary IgAN caused by conditions such as
systemic lupus erythematosus and purpura nephritis, and (2) 110 glomeruli in the biopsy specimen. The study was approved by the Ethics Committee of our
institution (approval number: SHERLL2020040).

2.2. Research Methods
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Baseline data at the time of kidney biopsy and follow-up data from patients with IgAN were collected. The variables included (1) general characteristics: sex,
age at kidney biopsy, time from disease onset to biopsy, gross hematuria, microscopic hematuria, nephrotic-range proteinuria, acute kidney injury (AKI),
hypertension, and clinical classification; (2) laboratory parameters: eGFR, serum albumin, hemoglobin, and 24-h urinary protein excretion; (3) pathological
data: all kidney biopsy specimens were examined by light microscopy (hematoxylin and eosin, periodic acid-Schiff, periodic acid-silver methenamine, and
Masson trichrome staining), immunofluorescence (IgG, IgA, IgM, and C3), and electron microscopy. Patients were graded according to the Lee classification,
and kidney histopathology was scored using the Oxford MEST-C classification (2009); and (4) follow-up data: follow-up was conducted through outpatient
visits or telephone interviews. Clinical parameters, laboratory findings, and treatment regimens were recorded at each follow-up visit until September 2025.

2.3. Grouping

Patients were divided into the endpoint and non-endpoint groups based on whether the composite endpoint was reached. Patients with nephrotic-range
proteinuria were further stratified into the high-dose and non-high-dose groups based on whether they received high-dose methylprednisolone pulse therapy.

2.4. Definitions and Diagnostic Criteria

The following definitions and criteria were used: (1) Nephrotic-range proteinuria [7]: 24-h urinary protein = 50 mg/kg or > 40 mg/m?h, excluding transient
elevations due to factors such as gross hematuria. (2) AKI [8]: defined according to the 2012 Kidney Disease: Improving Global Outcomes (KDIGO) guidelines
as any of the following: an increase in serum creatinine (Scr) to = 26.5 pmol/L within 48 h, an increase in Scr to = 1.5 times baseline within 7 d, or urine
output < 0.5 mL-kg™"-h™ " for at least 6 h. (3) Hypertension [9]: systolic or diastolic blood pressure = 95th percentile (P95) for age- and sex-matched children.
(4) Endpoint event [10]: progression to CKD stage 5 or a = 30% decline in GFR from baseline. (5) Clinical remission: 24-h urinary protein < 200 mg/d, blood
pressure < 90th percentile (P90) for age- and sex-matched children [11], and normal eGFR = 90 mL/min/1.73 m?.

2.5. Statistical Analysis

Data analysis was performed using SPSS version 30.0 (IBM Corp., Armonk, NY, USA) and MedCalc 22.0.x. For continuous variables, normally distributed data
were expressed as the mean + standard deviation, and group comparisons were conducted using the independent-samples t-test. Non-normally distributed
data were presented as the median (interquartile range), and comparisons were performed using the Wilcoxon rank-sum test. Cumulative kidney survival was
estimated using the Kaplan—Meier method. To compare cumulative kidney survival between the high-dose and non-high-dose groups among patients with
nephrotic-range proteinuria, the log-rank test was used. All tests were two-sided, and P < 0.05 was considered statistically significant.

3. Results
3.1. General Characteristics

Between 2006 and 2015, 81 patients with primary IgAN were diagnosed in our department, accounting for 24.5% of all kidney biopsy cases. Among these, 50
patients met the inclusion criteria and underwent regular follow-up. The median follow-up duration was 12.9 (11.5, 14.9) years. Table 1 presents the clinical
characteristics, pathological findings, and treatment regimens of these 50 pediatric patients. Regarding combination therapy, 12 patients (24.0%) received
glucocorticoids plus cyclophosphamide, 19 patients (38.0%) received glucocorticoids plus mycophenolate mofetil, and five patients (10.0%) received two or
more immunosuppressive agents (Table 1).
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Table 1
Baseline characteristics of pediatric patients with IgAN?

Variable

Sex (male), n (%)

Age at onset (y)

Age at kidney biopsy (y)

Time from onset to biopsy (mo)
Gross hematuria at onset, n (%)
Microscopic hematuria, n (%)
Nephrotic-range proteinuria, n (%)
Concomitant AKI, n (%)
Hypertension at onset, n (%)
Clinical classification, n (%)
Isolated hematuria

Hematuria with proteinuria
Nephrotic syndrome

Acute nephritic syndrome
Kidney biopsy
Immunofluorescence intensity
M 0-1 (n)

E0-1(n)

S0-1(n)

T0-1-2(n)

C0-1-2(n)

Lee classification

Grade Il, n (%)

Grade lll, n (%)

Grade IV, n (%)

Grade V, n (%)
Immunofluorescence intensity
IgA 0-1-2-3-4 (n)

1gG 0-1-2-3 (n)

IgM 0-1-2-3 (n)

€30-1-2-3 (n)

C1q0-1-2-3 (n)

Treatment regimen
Glucocorticoids, n (%) (excluding pulse therapy)
Methylprednisolone pulse therapy, n (%)
Cyclophosphamide, n (%)
Mycophenolate mofetil, n (%)
Cyclosporine A, n (%)
Tripterygium wilfordii, n (%)

ACEI/ARB, n (%)

aM, mesangial hypercellularity (M1, = 50% of glomeruli affected); E, endocapillary hypercellularity (E1, present); S, segmental glomerulosclerosis or
adhesion (S1, present); T, tubular atrophy/interstitial fibrosis (T1, 26-50%; T2, > 50%); C, cellular or fibrocellular crescents (C1, < 25%; C2 as = 25%).

Total (n = 50)
32 (64.0)
9.2+3.6
9.7+3.6
7.8+18.6
35(70.0
10 (20.0
32
15(30.0

11 (22.0

(70.0)
(20.0)
(64.0)
(30.0)
(22.0)
2 (4.0)
16 (32.0)
12 (24.0)
20 (40.0)

23-27
22-28
31-19
46-4-0
33-13-4

24 (48.0)
24 (48.0)
1(2.0)
1(2.0)

0-6-13-24-7
30-16-4-0
23-14-9-4
15-23-8-4
0-3-0-0

31(62.0)
11 (22.0)
17 (34.0)
22 (44.0)
3(6.0)
2 (4.0)

39 (78.0)
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3.2. Comparison of Clinical and Pathological Data between Endpoint and Non-endpoint
Groups

Patients in the endpoint group exhibited a significantly higher rate of failure to achieve proteinuria remission at 6 months post-treatment and a higher
prevalence of T1 lesions on kidney biopsy, compared with those in the non-endpoint group. In contrast, the rate of IgM positivity on immunofluorescence was
significantly lower in the endpoint group versus non-endpoint group (P < 0.05). Compared with the endpoint group, a higher proportion of patients in the non-
endpoint group received glucocorticoids or immunosuppressive therapy prior to biopsy; however, the difference was not significant (P> 0.05) (Table 2).

Comparison of baseline clinical and pathological d;(ibllzt%/veen the two groups of pediatric patients with IgAN
Variable Total (n=50) Nonendpoint group Endpoint group Test P-
(n=45) (n=5) statistic value
Age (y) 9.7+3.6 9.8+3.4 8.9+49 -0.437 0.662
Sex (male), n (%) 32 (64.0) 28 (62.2) 4(80.0) 0.087 0.768
Systolic blood pressure (mmHg) 105.5 (90.0, 106.0 (92.0,120.0) 100.0 (89.0, -0.179 0.858
120.0) 136.0)
Diastolic blood pressure (mmHg) 8848)(60.0, 67.0 (60.0, 79.0) 65.0 (60.0, 96.0) -0.608 0.543
Gross hematuria, n (%) 35(70.0) 33(73.3) 2 (40.0) 1.058 0.304
Nephrotic-range proteinuria, n (%) 32 (64.0) 28 (62.2) 4 (80.0) 0.087 0.768
Concomitant AKI at onset, n (%) 15(30.0) 14 (31.1) 1(20.0) 0.000 1.000
Time from onset to biopsy (mo) 2.0(1.5,5.0) 2.0(1.0,4.5) 3.0(1.0,10.5) -0.873 0.383
Use of glucocorticoids or immunosuppressants within 2 weeks 18 (36.0) 18 (40.0) 0 (0) 0.145
before diagnosis, n (%)
Failure to achieve proteinuria remission at 6 mo, n (%) 14 (28.0) 10(22.2) 4(80.0) 4.861 0.027
eGFR (mL/min.1.73 m?) 102.4+£36.0 101.5+£35.6 110.6+42.8 -0.485 0.627
Serum albumin (g/L) 4218%)(21 6, 28.4 (21.3, 40.5) 31.9(23.9,38.2)  -0.356 0.722
Hemoglobin (g/L) 127.2+16.5 128.8+15.1 113.2+23.6 -1.667 0.096
Lee classification = grade Ill, n (%) 24 (48.0) 21 (46.7) 3(60.0) 0.009 0.925
M1, n (%) 27 (54.0) 25 (55.6) 2 (40.0) 0.036 0.850
E1,n (%) 28 (56.0) 26 (57.8) 2 (40.0) 0.081 0.776
S1,n (%) 19 (38.0) 16 (35.6) 3(60.0) 0.340 0.560
T1,n (%) 5(10.0) 2(4.4) 3(60.0) 9.877 0.002
C1+C2,n (%) 17 (34.0) 14 (31.1) 3(60.0) 0.634 0.426
IgM positivity, n (%) 27 (54.0) 27 (60.0) 0(0) 0.016
IgG positivity, n (%) 20 (40.0) 19 (42.2) 1(20.0) 0.231 0.630
C1q positivity, n (%) 3(6.0) 2(4.4) 1(20.0) 0.158 0.691
C3 positivity, n (%) 35(70.0) 33(73.3) 2 (40.0) 1.058 0.304
Risk prediction score: 230% decline in GFR or ESRD 13.6 (8.3, 12.4(8.1,22.4) 19.2(12.4,58.4) -1.116 0.265
progression* 22.6)

* According to the international pediatric IgAN prognostic prediction tool, www.gxcalc.app.link/igarisk.

3.3. Comparison of Clinical Indicators and Remission between High-dose and Non-high-dose Groups among Patients with Nephrotic-range Proteinuria

Among patients with nephrotic-range proteinuria, the proportions with Lee classification grade Ill or higher and S1 lesions in the Oxford classification were
greater in the high-dose methylprednisolone pulse therapy group than in the non-high-dose group. The clinical remission rate was also higher at 6 months in
the high-dose group versus non-high-dose group; however, the difference did not reach statistical significance. Kaplan—Meier survival analysis revealed a
significantly higher cumulative remission rate in the high-dose group versus non-high-dose group at the end of follow-up (log-rank test, x? = 4.634, P = 0.031)
(Table 3, Fig. 1).

Page 5/10



Table 3
Comparison of clinical indicators between high-dose and non-high-dose methylprednisolone pulse therapy groups

Variable Total (n=32) High-dose group (n = Non-high dose group (n = Test P-

9) 23) statistic value
Sex (male), n (%) 32 (64.0) 5 (55.6) 16 (69.6) 0.113 0.737
Age at onset (y) 8.3%3.5 8.1+4.5 8.4+3.2 -0.198 0.845
Time from onset to treatment (mo) 1.3(1.0,4.0) 1.5(0.7,4.5) 1.0(1.0,4.0) 0.300 0.764
eGFR (mL/min.1.73 mz) 98.4+40.8 89.9+36.1 105.6 +36.8 -1.087 0.286
Baseline 24-h urinary protein per kg 105.3 (80.1, 99.0 (70.8,192.0) 110.0 (80.0, 145.0) -0.168 0.867
(mg/kg) 159.9)
Hypertension, n (%) 7 (21.9) 3(33.3) 4(17.4) 0.642
Gross hematuria, n (%) 19 (59.4) 7 (77.8) 12 (52.2) 0.249
ESRD, n (%) 4(12.5) 1(11.1) 3(13.0) 1.000
Lee classification > grade Ill, n (%) 18 (56.3) 9(100.0) 9 (39.1) 0.002
M1, n (%) 23 (71.9) 6 (66.7) 17 (73.9) 0.685
E1,n (%) 20 (62.5) 5 (55.6) 15 (65.2) 0.696
S1,n (%) 15 (46.9) 8 (88.9) 7 (30.4) 0.005
T1,n (%) 4(12.5) 2(22.2) 2(8.7) 0.557
C1+C2,n (%) 13 (40.6) 6 (66.7) 7 (30.4) 0.109
Clinical remission at 6 mo, n (%) 12 (37.5) 6 (66.7) 6(26.1) 2.978 0.084

3.4. Clinical, Pathological, and Treatment Characteristics of Patients Reaching the Endpoint and Outcomes at the End of Follow-up

Overall, 50 pediatric patients with IgAN were followed up until the end of the study period, of whom 38 were followed up into adulthood. Three patients (6.0%)
progressed to CKD stage 5 at 3, 10, and 14 years after kidney biopsy, respectively. Forty-one patients (82.0%) achieved sustained clinical remission. Six
patients exhibited persistent mild-to-moderate proteinuria; among these, four maintained normal blood pressure and kidney function, whereas the other two
experienced a = 30% decline in eGFR. One patient (2.0%) had persistent microscopic hematuria, and another (2.0%) experienced recurrent gross hematuria.
Table 4 summarizes their kidney outcomes.

Table 4
Clinicopathological and treatment characteristics of pediatric patients with IJAN who reached the endpoint®
Case Sex Age Ageat Family history Hematuria Blood 24UTP Hemoglobin  eGFR Serum Lee
(yg kidney pressure  (mg) (g/L) (mL/min.1.73  albumin classification
biopsy (mmHg) m2) (g/L)
v
1 Male 4.5 5.5 None Microscopic  88/60 1480 114 160 41.8 3
2 Male 6.3 6.3 Mother had Microscopic  90/60 1900 121 110 31.9 3
IgAN, who
progressed to
CKD and
underwent

transplantation

3 Male 15 15 None Microscopic  150/110 4182 148 123 29.2 2
4 Male 3.5 4.3 None Gross 100/65 215 93 107 34.6 2
5 Female 135 13.5 None Gross 122/82 10524 90 52.2 18.6 3

Continued Table 4. Clinical and treatment characteristics of pediatric patients with IJAN who reached the endpoint
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Case Immunofluorescence Immunofluorescence Immunofluorescence Immunofluorescence Immunofluorescence ACEI/ARB  Glucoco
IgA IgM 1gG Clq C3 immuno
1 3+ - - - et Captopril GCs+M
2 +~2+ - - - - Captopril, GCs+M
Ramipril
3 3+ - + + 3+ None GCs +C1
4 + - - - - Captopril None
5 2+~3+ - - - - None GCs +
methylpi
pulse + (
@Electron microscopy showed mesangial cell proliferation with increased mesangial matrix, small amounts of electron-dense deposits in the mesangial are:
diffusely thinned glomerular basement membrane (approximately one-half to one-third of the normal thickness), with no significant tubulointerstitial abnorn
proliferative glomerulonephritis and thin basement membrane disease.

4. Discussion

IgAN is one of the most common forms of primary glomerulonephritis worldwide, with highly heterogeneous clinical manifestations. Approximately 30% of
adults with IgAN progress to CKD stage 5 within 10-20 years [12], whereas approximately 20% of children develop CKD stage 5 within 20 years of diagnosis
[13]. Using data from the United Kingdom registry, Pitcher et al. [2], reported a kidney survival rate of approximately 50% after 20—30 years of follow-up
among children with IgAN. In this context, a retrospective analysis was performed to characterize the long-term clinicopathological trajectories of pediatric
IgAN in China, focusing on patients with disease duration exceeding 10 years who received standardized and proactive treatment.

Most patients (82.0%) achieved sustained clinical remission during long-term follow-up, consistent with findings from another single-center study in China
[14]. This finding suggests that, with standardized treatment, most children with IgAN can achieve long-term disease stability. However, a small proportion of
patients (6.0%) progressed to CKD stage 5, highlighting the need for long-term monitoring and risk stratification in pediatric IgAN.

Regarding prognostic factors, results suggest that failure to achieve proteinuria remission at 6 months post-treatment and presence of T1 lesions (defined as
tubular atrophy/interstitial fibrosis involving = 26% of the cortical area) on kidney biopsy are significant risk factors for progression to endpoint events. These
findings are consistent with those of the international Validation of the Oxford Classification for IJAN (VALIGA) study [15] and a recent pediatric cohort study
[16]. The VALIGA study [15], which included a median long-term follow-up of 7 years in 1130 patients with IgAN (including 174 children), demonstrated that T
lesions in the Oxford classification are strong pathological predictors of adverse kidney outcomes. In the pediatric subgroup, T1-T2 lesions were
significantly associated with a rapid decline in eGFR. Furthermore, regardless of baseline proteinuria, time-averaged proteinuria during follow-up was strongly
associated with prognosis, highlighting the importance of sustained proteinuria control and assessment of chronic pathological changes.

Mesangial IgM deposition has traditionally been considered nonspecific or incidental [17]; however, a study demonstrated that high-intensity IgM deposition
is closely associated with tubulointerstitial injury and segmental sclerosis. Furthermore, that study reported that strong IgM deposition (= 2+) may serve as
an independent risk factor for poor kidney prognosis, whereas the clinical significance of simple IgM positivity remains uncertain and may reflect distinct
immunopathogenic mechanisms or specific histopathological subtypes [18]. In this study, the absence of IgM positivity was associated with poor prognosis.
Only 13 patients (26.0%) exhibited IgM intensity = 2+. These findings may suggest that disease progression in this cohort was driven primarily by IgA
immune-complex deposition, rather than by injury mechanisms involving multiple immunoglobulins. However, this hypothesis requires validation in larger
cohorts with analyses that incorporate the intensity and distribution of IgM deposition and its relationship with complement activation.
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Among pediatric patients with IgJAN and nephrotic-range proteinuria, the proportions with Lee classification grade Il or higher and S1 lesions in the Oxford
classification were significantly higher in the high-dose methylprednisolone pulse therapy group than in the non-high-dose group. In addition, the high-dose
group achieved a higher clinical remission rate, compared with the non-high-dose group. These findings suggest that patients in the high-dose group had
more severe baseline pathological injury and that clinicians preferentially selected pulse therapy for those with more severe disease. For pediatric patients
exhibiting pronounced pathological activity and substantial proteinuria, early intensive immunosuppressive therapy may improve long-term kidney outcomes.
Moreover, 40.0% of patients in the non-endpoint group received glucocorticoids or immunosuppressive therapy within 2 weeks of disease onset, whereas
none in the endpoint group did; this suggests that early immunosuppressive intervention may be associated with improved long-term prognosis. According
to the updated 2021 KDIGO guidelines [11], glucocorticoids may be considered in patients with IgAN with persistent proteinuria > 1 g/d and an eGFR > 50
mL/min/1.73 m? despite optimized supportive care, while intensified immunosuppressive regimens, including methylprednisolone pulse therapy, are
recommended for rapidly progressive disease. A study involving a large Japanese pediatric cohort of 500 patients with IgJAN demonstrated that adoption of
aggressive glucocorticoid-based treatment protocols in the early 1990s significantly improved long-term kidney survival, particularly in patients with
moderate-to-severe pathological changes such as diffuse mesangial proliferation [5].

Among the five patients who reached the endpoint, two exhibited poor treatment adherence or irregular follow-up (cases 3 and 4), and one achieved only
partial proteinuria remission after 3 months of treatment (case 5). These findings highlight the importance of treatment adherence and early achievement of
complete remission for long-term outcomes. Notably, the patient with a 50% decline in eGFR had a family history of IgAN, with progression of the disease to
CKD stage 5 in the mother. A genome-wide association study has shown that IgAN is a complex polygenic disease, with the susceptibility genes primarily
involving the mucosal immune (e.g., HLA-DQB1/DRB1 and ITGAM-ITGAX) and complement pathways (e.g., CFH/CFHRs) [19, 20]. Polygenic risk scores
derived from these findings are associated not only with disease susceptibility but also with disease progression rate [21]. Therefore, clinicians should
carefully assess family history in children with IgAN. The incorporation of genetic information into risk stratification may represent an important future
direction for personalized management. In the present cohort, kidney biopsy of patients with disease progression consistently showed coexisting active and
chronic lesions, including T1 lesions; most patients presented with nephrotic-range proteinuria at disease onset. These findings further support the
importance of early proteinuria control and assessment of chronic pathological changes in prognostic evaluation.

Regarding the application of the international pediatric IgJAN prognostic prediction tool (http://www.gxcalc.app.link/igarisk), the median predicted risk score
was higher in the endpoint group than in the non-endpoint group, although the difference was not significant (P = 0.265). Several factors may explain this
finding. First, the sample size of the endpoint group was small (n = 5), which may have limited statistical power. Second, as the tool was developed using
large multicenter datasets, its performance may be affected in small single-center cohorts by selection bias. Third, the high prevalence of T1 lesions (60.0%)
in the endpoint group suggests that existing models may not fully capture the prognostic impact of T lesions, particularly given the potentially nonlinear
pathological evolution in pediatric disease [22]. Although not significant, the observed trend suggests potential clinical utility. Future studies should
incorporate larger pediatric cohorts and dynamic variables, such as treatment response and genetic background, to improve the precision of individualized
risk prediction.

In summary, beyond identifying baseline risk factors, clinicians should emphasize treatment adherence and achievement of early complete remission to
improve long-term outcomes in children with IgAN.
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Figure 1

Kidney survival curves (Kaplan—Meier survival analysis) for the high-dose and non-high-dose groups
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