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ABSTRACT

Background. This study aimed to observe the efficacy and safety of tacrolimus in the treatment of refractory
immunoglobulin A vasculitis nephritis (IgAVN).

Methods. Sixteen patients with IgAVN who had been previously treated with cyclophosphamide shock therapy at least
five times, some of whom had also received mycophenolate but still had persistent proteinuria, were enrolled. The
clinical and pathological data were collected and analysed.

Results. The average (mean =+ standard deviation) age at the initial assessment for the group of 16 patients was

10 + 2.7 years. Finally, at the end of their respective follow-up time point, 6 of the 16 patients achieved complete
remission (37.5%), 5 achieved partial remission (31.2%), and 5 had no remission (31.2%). A significant difference was
found in the median proteinuria before and after a 6-month course of tacrolimus treatment [19.2 (11.2, 31.9) vs 7.8 (4.3,
13.9) mg/kg/day] (P < .05). During the first 6 months of tacrolimus treatment, all patients’ estimated glomerular filtration
rate levels remained normal. The mean tacrolimus blood concentration was 6.0 + 2.6 ng/mL. The median prednisone
dosage was decreased from 10 mg/day to 5 mg/day, and prednisone was eventually stopped in three individuals. No
drug-related adverse effects were observed during treatment.

Conclusions. Tacrolimus has demonstrated efficacy in increasing remission rates, significantly lowering urinary protein
levels, and reducing steroid use in children with refractory IgAVN. Further research is required to investigate its optimal
blood concentrations, long-term effects and renoprotective properties.
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KEY LEARNING POINTS

What was known:

oping end-stage renal disease (ESRD).
This study adds:

with mycophenolate mofetil.

Potential impact:

prognosis and delay progression to ESRD.

e Immunoglobulin A vasculitis nephritis (IgAVN) has a generally favourable prognosis; however, a subgroup of individuals with
refractory IgAVN may respond inadequately to routine therapy.
e These people may benefit from different drug therapies focused on lowering urine proteins and reducing the risk of devel-

e Tacrolimus could be an effective treatment option for IgAVN children who are refractory to cyclophosphamide or combined

e Tacrolimus can improve urinary protein in children with refractory IgAVN and reduce glucocorticoid use to some extent.
Adverse effects of tacrolimus therapy were infrequent and minimal.

e For children with refractory IgAVN, the choice of tacrolimus therapy has the potential to increase the remission rate, improve

INTRODUCTION

Immunoglobulin A vasculitis (IgAV), which is alternatively re-
ferred to as Henoch-Schénlein purpura, is widely recognized as
the prevailing autoimmune vasculitis among children, with a re-
ported annual incidence of 3-27 cases per 100000 children [1]. It
can involve the skin, joints, gastrointestinal tract and kidneys.
The overall prognosis of IgAV is generally favourable, but renal
damage is a major cause of mortality and a significant determi-
nant of long-term prognosis [2]. When the kidneys are affected,
the disease is termed IgA vasculitis with nephritis (IgAVN),
which is one of the most serious complications of IgAV [3].

Massive proteinuria is an independent predictor of renal out-
come in patients with IgAVN [4]. In the Kidney Disease: Improv-
ing Global Outcomes (KDIGO) Clinical Practice Guidelines [5],
children with proteinuria levels >1 g/day/1.73 m? or mesangial
proliferation are advised to take steroids either alone or in com-
bination with cyclophosphamide (CTX). Steroids combined with
CTX, mycophenolate mofetil (MMF) or azathioprine are mostly
advised for children who have IgAVN with nephrotic proteinuria,
haematuria with proteinuria, or crescent formation [6]. Among
the cohort of pediatric patients diagnosed with IgAVN and sub-
jected to renal biopsy at our establishment from 2011 to 2017,
it was observed that a significant majority (61.8%) presented
with nephrotic syndrome as the clinical manifestation. Further-
more, an overwhelming proportion (92.9%) of these individuals
exhibited a favourable prognosis subsequent to the administra-
tion of glucocorticoids in conjunction with either CTX or MMF
[7]. The treatment regimen recommended by the KDIGO guide-
lines is effective for most patients. However, some patients show
resistance to or are unable to achieve complete remission us-
ing steroids and/or immunosuppressants, resulting in recurrent
episodes of the disease, which is referred to as refractory IgAVN.
These patients have a high risk of developing end-stage renal
disease (ESRD).

Tacrolimus (TAC) is a potent immunosuppressant applied in
the clinic. It has a strong inhibitory effect on T-cell proliferation
and can be widely used in glomerular diseases, especially re-
fractory glomerular diseases [8]. It has been reported in the liter-
ature that TAC can alleviate proteinuria in children with steroid-
resistant nephrotic syndrome [9] and can also be used to treat re-
fractory IgA nephropathy [10], which can significantly decrease
proteinuria and haematuria in patients with fewer adverse ef-
fects. Additionally, TAC has been gradually employed to treat lu-

pus nephritis, which can also swiftly and efficiently lower pa-
tients’ proteinuria [11].

According to the 2016 Chinese evidence-based guidelines
[12], it is stated that steroids can be combined with TAC for the
treatment of IgAVN, but there are few clinical reports. Some clin-
ical studies have confirmed the efficacy of TAC in IgAVN [13,
14]. Nonetheless, a limited number of investigations have been
conducted on the therapeutic application of TAC for refractory
IgAVN.

Consequently, the objective of this study was to retrospec-
tively analyse the clinical manifestations and laboratory tests
of 16 paediatric patients with refractory IgAVN in our hospital
and to evaluate the therapeutic efficacy of the patients and their
prognosis after the use of TAC.

MATERIALS AND METHODS
Patient selection

A total of 16 patients, all aged 3-18 years and diagnosed with
IgAVN, who had been previously treated with CTX shock ther-
apy at least five times (each shock dose of 8-10 mg/kg/day for
2 consecutive days), along with some of the patients who took
MMEF (250 mg/dose twice daily for >3 months) but still had per-
sistent proteinuria (>150 mg/day) were included in the study.
These patients were treated at the Department of Nephrology,
Affiliated Children’s Hospital of Chongging Medical University,
between 2012 and 2023. All patients clinically met the diagnostic
criteria of the Chinese evidence-based guidelines for the diagno-
sis and treatment of Henoch-Schonlein purpura nephritis (2016)
[12] and had undergone renal histopathologic biopsy before TAC
treatment. The study was approved by the medical ethics com-
mittee of the hospital. The studies involving human participants
were reviewed and approved by the Ethics Committee of the
Children’s Hospital of Chongging Medical University (approval
number: 2023-52). Patient consent was not required.

Methods

All demographic, clinical and laboratory data were collected.
The demographic and clinical data included age at the time
of IgAVN, sex, height, weight, blood pressure, medical history,
type of immunosuppressive therapy used, duration of follow-up
and adverse events during follow-up; laboratory data included
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Table 2: The change of clinical data before and after CTX or and MMF treatment.

Baseline (n = 16) Day 1 (n = 16) P-value
Urinary protein, mg/kg/day, median (IQR) 77.3 (57.5,171.6) 19.2 (11.2,31.9) <.001
URBC, /uL, median (IQR) 467 (153, 1793) 61 (5, 225) .053
SCr, ummol/L, mean + SD 57.9 +£26.3 51.5+ 155 410
eGFR, n (%)
>90 mL/min/1.73 m? 15 (93.7) 16 (100)
<90 mL/min/1.73 m? 1(6.3) 0 (0) /
The baseline was defined as the time when IgAVN was first diagnosed. Day 1 was defined as the first day of TAC addition.
URBC, urine erythrocyte count; SCr, serum creatinine; IQR, interquartile range; SD, standard deviation; /, not involve.
Table 3: The change of clinical data before and after TAC therapy.
Day 1 (n = 16) Month 1 (n = 16) Month 3 (n = 16) Month 6 (n = 16) P-value
Urinary protein, mg/kg/day, median (IQR) 19.2 (11.2,31.9)2 8(5.5,17.7) 6.2 (3.6, 14.5)2 7.8 (4.3,13.9)2 <.05
URBC, /uL, median (IQR) 61 (5, 225) 30 (4, 128) 15 (1, 103) 23 (6, 147) .634
SCr, ummol/L, mean + SD 51.5 +£15.5 53.1+15.0 53.0 £ 14.2 53.8 £13.3 .980
eGFR, n (%)
>90 mL/min/1.73 m? 16 (100) 16 (100) 16 (100) 16 (100)
<90 mL/min/1.73 m? 0 (0) 0 (0) 0 (0) 0 (0) /

Day 1 and Months 1-6 were defined as the first day of TAC addition and Months 1-6 of TAC addition.

2Pairwise comparisons were statistically significant.

URBC, urine erythrocyte count; SCr, serum creatinine; IQR, interquartile range; SD, standard deviation; /, not involve.

Table 4: Remission rates at different follow-up time points.

CR, n (%) PR, n (%) NR, n (%)

Month 1 2(12.5) 7 (43.8) 7 (43.7)
Month 3 4 (25) 4 (25) 8 (50)
Month 6 3(18.8) 4 (25) 9 (56.2)
Month 12 1(14.3) 2 (28.6) 4(57.1)
Month 18 2(28.6) 3 (42.8) 2(28.6)
Month 24 3 (60) 2 (40) 0
Month 36 3 (50) 1(16.7) 2(33.3)

CR, complete remission; PR, partial remission; NR, no response.

in Supplementary data, Table S3. The latest pathological as-
sessment system of IgAVN proposed by Koskela et al. [17] and
other scholars [18], namely the modified semiquantitative clas-
sification (SQC), was introduced to evaluate renal tissue based
on four aspects: glomerular, tubular, interstitial and capillary
changes, with a total score of 26. Supplementary data, Table S4
provides specific SQC scoring information. All pathological spec-
imens were evaluated by our pathologists who are experienced
in reading renal pathological specimens without informing the
clinical information of the cases.

Statistical analysis

SPSS 25.0 software was used to process the data. The summary
statistics of quantitative variables with normal distribution are
expressed as the mean + standard deviation. Nonnormally dis-
tributed variables are expressed as medians and interquartile
ranges. Categorical data are expressed as ratios and percentages.
One-way analysis of variance or Wilcoxon rank sum tests were
used for continuous variables. Differences in proportions were
compared using the x? test or Fisher’s exact test. The Spearman
rank correlation test was used in the analysis of the correlations.
Values of P < .05 were considered statistically significant.

RESULTS
Basic clinical information

The average age of the 16 children at the time of the beginning
of IgAVN was 10.4 + 2.7 years, with 12 boys and 4 girls; the clin-
ical typing was nephrotic in 8 cases, nephrotic combined with
nephritic in 4 cases, haematuria and proteinuria in 2 cases and
acute nephriticin 2 cases. All 16 children had a palpable purpuric
eruption in addition to the renal manifestations, 8 patients had
abdominal pain, 2 had joint pain and 1 had generalized oedema.
At the start of the illness, the blood pressure of each patient was
within the normal range. All patients had been treated with reg-
ular steroids in combination with ACEIs as well as immunosup-
pressants before TAC therapy: 3 patients received CTX and 13 re-
ceived CTX + MMF. The median number of CTX shocks in all 16
patients was 8. The median interval between diagnosis and the
start of TAC was 18.5 months. All patients had been taking TAC
for >6 months and were also taking low to medium-dose glu-
cocorticoids as well as ACEIs (which were tapered at follow-up
depending on blood pressure and the degree of urinary protein
and renal function).

Regarding laboratory data: 13 of these patients presented
with massive proteinuria (>50 mg/kg/day) at the onset of the
disease (median urinary protein was 77.7 mg/kg/day); all pa-
tients exhibited varying levels of urinary red blood cells in their
urine tests; 1 patient had an eGFR of <90 mL/min/1.73 m? at the
time of diagnosis; and 3 patients had an increase in IgA, while
5 had a decrease in C3. The results of other tests such as rou-
tine blood tests, f2-microglobulin, urea nitrogen, uric acid, total
cholesterol, fibrinogen and D-dimer were not found to be signif-
icantly abnormal.

Of the 15 patients with meaningful renal pathology biopsy
results, 5 patients had a glomerular classification of Type IIla, 7
patients had Type IlIb and 3 patients had Type IVb. Seven pa-
tients had tubulointerstitial grading of (-), five patients had (+)
and three patients had (++). All of them had different degrees
of glomerulosclerosis, glomerular necrosis, tubular atrophy and
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Figure 1: Urinary protein in relation to TAC blood concentrations at various study points (Day 1 to Month 36).

crescent formation. The average SQC score for these patients
was 8.3 +£2.1.

Their baseline clinical characteristics, laboratory data and re-
nal biopsy data are presented in Table 1.

Treatment effect

After 1 month of TAC treatment, the urinary protein started
to show a downwards trend, with seven patients achieving
partial remission (43.8%) and two achieving complete remis-
sion (12.5%). Significant reduction in urine protein levels was
observed 3 months into TAC therapy, which continued up to
6 months, whereas urine erythrocyte count, serum creatinine
and eGFR did not change over time. At Month 6, four patients
were in partial remission (25%) and three were in complete
remission (18.8%). The mean blood concentration of TAC at
1 month of treatment was 6.0 + 2.6 (range 2.6-11.4) ng/mL.
Spearman’s rank correlation coefficient analysis revealed a
non-significant correlation (r = 0.2, P = .446) between TAC blood
concentrations and clinical efficacy classes (ineffective, partial
remission and complete remission). Analysis of TAC blood
concentrations at the 3rd and 6th month after treatment also
did not show statistically significant correlations with efficacy
levels.

The changes in clinical data during the patient’s use of CTX
or and MMF are shown in Table 2, and those after the addition of
TAC are shown in Table 3. The baseline was defined as the time
when IgAVN was first diagnosed. Day 1 and Months 1-6 were de-
fined as the first day of TAC addition and Months 1-6 of TAC ad-
dition. The remission rates at different follow-up time points are
demonstrated in Table 4. The relationship between urine protein
and TAC blood concentration from Day 1 to Month 36 following
TAC addition in all participants is depicted in Fig. 1. Throughout
the treatment, an observable decline in urinary protein levels
was noted. Concurrently, the TAC blood levels were maintained
at safe levels.

The clinical profile of the patients before and after the ad-
dition of TAC therapy is shown in Table 5. After therapy, just
two children had an eGFR <90 mL/min/1.73 m?. Additionally,
TAC decreases glucocorticoids use since three patients went

off glucocorticoids throughout treatment, and patients’ pred-
nisone doses were reduced from a median of 10 mg/day before to
5 mg/day after the inclusion of TAC. During treatment, 14 of the
16 children experienced remission, with a median response time
of 1 month for those who attained complete or partial remis-
sion. Six of the patients who achieved remission relapsed due to
upper respiratory tract infections. The median time to relapse
was 3 months. Three of the six relapsed patients did not relapse
again after achieving remission for the second time in the course
of subsequent treatment, and the remaining three relapsed pa-
tients did not achieve remission at follow-up. In other words, at
the last follow-up, 6 of the 16 patients were in complete remis-
sion (37.5%), 5 were in partial remission (31.2%) and 5 showed no
response (31.2%). Of the five patients whose treatments were ul-
timately ineffective, two were consistently unresponsive to TAC
whereas the remaining three failed to recover after relapsing.

The 11 patients who achieved final remission were classified
as the effective group, while the 5 patients who did not were de-
fined as the ineffective group. Despite no statistically significant
difference in the initial clinical characteristics between the two
groups, patients in the ineffective group tended to have higher
mean SQC scores than those in the effective group. Additionally,
the ineffective group showed more severe renal tubulointersti-
tial grading than the effective group, as indicated in Table 6.

Safety

One patient ultimately developed ESRD at Month 36 with an
eGFR of 4.2 mL/min/1.73 m?, whereas the eGFR was normal at
the beginning of the disease and for the first 18 months of TAC
treatment. This child experienced persistent and severe protein-
uria for a duration of 3 years, with a renal biopsy indicating an
ISKDC grade of IV and a tubulointerstitial injury grade of (++).
Consequently, the progression to Stage 5 CKD was attributed to
the disease itself rather than the treatment with TAC. In an-
other patient, eGFR levels also remained normal initially and
during the first 6 months of follow-up with TAC treatment. How-
ever, at the end of the 12-month follow-up, a slight decline in
eGFR to 88.7 mL/min/1.73 m? was observed. Unfortunately, due
to the lack of further follow-up, it was not feasible to monitor the



Table 5: Clinical profile of patients before and after the addition of TAC therapy.

Time required
for remission

Prednisone, mg/day

Number of erythrocytes/uL eGFR, mL/min/1.73 m?

Urinary protein, mg/kg/day

Number of
relapses, n

Treatment

months

effect

Post-treatment Pre-treatment Post-treatment Pre-treatment Post-treatment Pre-treatment Post-treatment

Pre-treatment

No.

PR
CR

10

2.7

17.4

1.25

2.5

40

534

2.0

0.3
33.6

11.0

CR
NR

7.5
15
10

7.2
16.2

18

87

CR
NR

6.25

10
19
44

0.5

19.1

13.2

11.6

CR
PR

NR

7.5

2.1

19.2

24

7.5
10

2.0
64.7

9.8
25.1

344

PR
CR
PR
NR

1.25
12.5

2.5
15
40

20
149
231

78
102
281
159
246
153

4075

14.0

32.8

10
11
12
13

1.5

29.3

2.5

3.0
13.6

448

7.5

10

222

8.3

CR

17.5

4.1

22.2

14
15
16

NR

2.5

4.2
88.7

75
39

30.9

62.4
168.4

PR

25

6.7

N, normal; CR, complete remission; PR, partial remission; NR, no response.
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long-term progression of this patient’s renal function. The re-
maining 14 patients maintained their eGFR within normal
ranges throughout the entire follow-up period with TAC.

Six of the 16 individuals receiving TAC experienced upper
respiratory tract infections without the need for hospitaliza-
tion. During treatment and subsequent follow-up, none of the
patients had any serious drug toxicities such as severe infec-
tion, sepsis, hyperlipidaemia, gastrointestinal reactions, liver
dysfunction, diabetes mellitus or AKI.

DISCUSSION

To further explore why the 16 children in this study were re-
fractory, a series of other retrospective studies have reported
that children with IgAVN who presented clinically with nephritic
syndrome and nephrotic syndrome had a significantly higher
risk of developing chronic renal failure and even progressing to
ESRD than those who presented clinically with isolated haema-
turia and/or proteinuria, which represented the higher rate of
poor prognosis for patients with more severe initial clinical
symptoms [18-20]. The results of a cohort study of children
diagnosed with IgAVN and who underwent a renal biopsy in
our unit from 2011 to 2017 revealed that 14 of the 249 pa-
tients included had a poor prognosis at the end of the follow-
up, while 11 of these (78.5%) had an initial clinical presentation
of nephrotic syndrome [7]. This observation is further supported
by our present study, which revealed that 12 out of 16 (75%) pa-
tients with an initial nephrotic syndrome presentation eventu-
ally progressed to a refractory state. Second, all patients in this
study had severe proteinuria at presentation, which is in line
with studies that have found that mean urinary protein dur-
ing follow-up is an independent predictor of renal outcome in
patients with IgAVN [4, 21]. Furthermore, all 15 children with
renal biopsy results had an ISKDC classification of Grade III or
higher, with most patients exhibiting tubulointerstitial damage.
The fact that patients with tubulointerstitial pathology grad-
ing of (++) eventually did not achieve remission supports Wang
etal’s [18] and Fu et al.’s [22] assertion that the prognosis is worse
the more severe the ISKDC grading and tubulointerstitial pathol-
ogy grading. Additionally, some studies [7] have demonstrated
that glomerulosclerosis, tubular atrophy and interstitial fibro-
sis strongly indicate a poor renal outcome. In the present study,
the five patients whose treatments were ultimately ineffective
had varying degrees of these changes in their renal biopsies. The
SQC score is the latest system proposed in recent years to eval-
uate the pathology of IgAVN in children. Koskela et al. [17] con-
cluded that patients with scores <10 have a good prognosis and
that those with scores >11 are at greater risk of impaired renal
function. The 15 patients with renal biopsy results in our subject
group had an average SQC score of 8.3, and the 2 patients with a
score higher than 11 (a score of 12) had a final follow-up result of
no remission following TAC therapy. In conclusion, it is hypothe-
sized that a more severe clinical manifestation at onset, massive
proteinuria, higher ISKDC grading and tubulointerstitial pathol-
ogy grading, and higher total SQC score may be factors in the
poor prognosis and difficulty in achieving remission in patients
with IgAVN.

IgAVN has become one of the most common secondary
glomerular diseases in childhood [23, 24], and its long-term prog-
nosis depends largely on renal involvement and its severity
[25]. Most children respond well to active treatment, but some
still have poor response or intolerance to conventional treat-
ment, resulting in long-term renal involvement and increas-
ing the chance of developing renal insufficiency. Therefore, it is
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Table 6: Comparison of clinical characteristics at disease onset between remission and ineffective group.

Remission group

Ineffective group

Clinical characteristics (n=11) (n=5) P-value
Age, years, mean + SD 10.0 £2.6 11.3+£3.0 .388
Sex (female:male) 9:2 3:2 .547
Duration of IgAVN before TAC, month, median (IQR) 24 (9, 35) 10 (4, 45) .308
IgA, g/L, mean + SD 1.98 +0.88 1.60 +£1.13 486
C3, g/L, mean + SD 0.89 4+ 0.19 0.84 +0.30 671
Urinary protein, mg/kg/day, median (IQR) 76.8 (55.9, 160.8) 69.7 (32.4, 248.8) 913
eGEFR (n)

>90 mL/min/1.73 m?2 11 5

<90 mL/min/1.73 m? 1 0 .706
SQC 77 +£17 9.6 £23 .092
Clinical manifestations (n)

Nephrotic syndrome 7 3

Nephrotic syndrome and nephritis syndrome 3 1

Nephritis syndrome 0 1 643

Haematuria and proteinuria 1 0
ISKDC grade (n)

IIIa 4 1

1Ib 4 3 .790

Vb 2 1
Tubulointerstitial injury grade (n)

Grade 1 (-) 5 0

Grade 2 (+) 2 .096

Grade 3 (++) 1 3

IQR, interquartile range; SD, standard deviation.

particularly important to explore a more effective and safer im-
munosuppressant for refractory IgAVN patients.

In another study [14], 20 children with IgAVN with nephrotic
proteinuria, nephrotic syndrome, acute nephritic syndrome
or pathological Grade =>IIIb were treated with TAC 0.05-
0.1 mg//kg/day combined with low-dose glucocorticoids for
6 months. Finally, 12 children achieved complete remission and
8 children achieved partial remission. Transient elevation of ala-
nine transaminase occurred in two patients and gastrointestinal
symptoms occurred in three patients. All of them tolerated TAC
well after symptomatic treatment. No severe adverse reactions
such as nephrotoxicity occurred, suggesting that TAC may be an
effective and well-tolerated drug for the treatment of IgAVN in
children. In a patient with severe IgAVN and clinical manifesta-
tions of nephrotic syndrome, Andersen et al. [26] administered
TAC 0.1 mg/kg/day orally and maintained blood concentrations
between 5 and 10 ug/L. The patient eventually experienced clin-
ical remission without experiencing any significant side effects
after unsuccessful attempts with glucocorticoids combined with
CTX, MMF and cyclosporine A. They proposed that TAC may be
an effective long-term alternative to reduce proteinuria in pa-
tients with steroid-resistant nephrotic syndrome type IgAVN.
The results of another controlled trial [13] also showed that TAC
treatment of IgAVN in children was more effective in reducing
proteinuria, and haematuria and improving renal function with
relatively mild side effects. Each of the patients in our retrospec-
tive research developed refractory IgAVN despite the use of CTX,
and some of them also received MMF. After the inclusion of TAC,
the majority of patients experienced a decline in urinary protein
levels. As a result, we believe that TAC offers refractory IgAVN al-
ternative options: it has been shown to enhance remission rates
within a safe blood concentration range, greatly reduce urinary
protein levels and decrease reliance on glucocorticoids. Further-
more, we suggest that in future studies, more attention should

be paid to the stability of TAC concentrations and the impor-
tance of individualized treatment. In clinical practice, the dosage
and treatment regimen of TAC should be rationally adjusted ac-
cording to the patient’s specific situation and drug monitoring
results to maximize the therapeutic effect and minimize the oc-
currence of adverse reactions.

The short duration, small sample size and retrospective ob-
servational strategy of this study were its primary limitations.
The TAC or steroid dosages in the patient cohort were not stan-
dardized; rather, they were adjusted according to the clinical
condition of the patients. Additionally, even though these in-
dividuals showed steroid resistance, we were unable to prove
that concurrent steroid usage during TAC therapy had no im-
pact on the results that followed. In addition, the patients
took relevant doses of ACEIs concomitantly before and after
treatment. The association between therapy and the results
may have been masked by the confounding factors indicated
above.

TAC, as a safe and potent immunosuppressant, may pro-
vide more options for the treatment of children with refractory
IgAVN, but the specific efficacy, safety and individualized treat-
ment of this drug require more prospective controlled trials with
long-term follow-up.
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