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Abstract

Background and objective The effectiveness of immunosuppressive and corticosteroid treatments for Immuno-
globulin A (IgA) nephropathy (IgAN) remains thoroughly evaluated. We undertook a meta-analysis to investigate
the efficacy and safety of low-dose corticosteroids plus leflunomide for progressive IgA nephropathy.

Methods Eligible studies were obtained from PubMed, Embase, and Cochrane Library databases. We also searched
the references of the included studies. Our protocol followed the preferred reporting items for systematic reviews
and meta-analyses (PRISMA) checklist. Eligibility criteria were defined using a PICOS framework.

Results Our study included three articles presenting 342 patient cases. Findings revealed that low-dose corticos-
teroids combined with the leflunomide group were effective in relieving urine protein excretion (UPE) [mean differ-
ence (MD) =-0.35, 95% confidence interval (Cl): -0.41 to -0.30, P< 0.00001] compared with the full-dose corticoster-
oids group. Regarding serum creatinine (SCr), estimated glomerular filtration rate (eGFR), complete remission rate,
and overall response rate, there was no difference between the groups (p >0.05). Regarding safety, low-dose corticos-
teroids combined with leflunomide significantly reduced the risk of serious adverse events [odds ratio (OR): 0.11, 95%
Cl:0.01 t0 0.91, P=0.04]. Besides, no significant differences were observed between the two groups in the incidence
of respiratory infection, abnormal liver function, diarrhea, herpes zoster, alopecia, pruritus, insomnia, pneumonia,
diabetes, and urinary tract infection (P>0.05).

Conclusions Low-dose corticosteroids combined with leflunomide are a safe and effective treatment for progressive
IgA nephropathy.

Trial registration The PROSPERO registration number is CRD42022361883.
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Introduction

Immunoglobulin A (IgA) nephropathy (IgAN) is a glo-
merular disease characterised by IgA or IgA-dominated
immune complexes deposited in the glomerular mesan-
gium [1]. Since Berger and Hinglais described it in
1968 [2], IgAN has become the most common primary
glomerulonephritis [3]. The incidence of IgAN varies
markedly in different regions, with the highest incidence
in Asian countries [4, 5]. Although IgAN is consid-
ered a benign disease, studies have shown that approxi-
mately 30-45% of IgAN patients progress to end-stage
renal disease (ESRD) within 20 years of onset with the
need for renal replacement therapy [6, 7]. The current
treatment for IgAN remains in the exploratory stage of
development. Angiotensin-converting enzyme inhibitors
(ACEIs) or angiotensin receptor blockers (ARBs) were
recommended as first-line treatment for IgAN according
to Kidney Disease Improving Global Outcomes (KDIGO)
guidelines. In contrast, high-dose systemic corticosteroid
therapy for six months is recommended for patients with
proteinuria> 1 g/day and eGFR >50 mL/min/1.73 m? [8].
However, patients usually suffer many side effects from
applying long-term and high-dose corticosteroids [9].
Therefore, control of corticosteroid dose is essential for
the treatment of IgAN.

In recent years, immunosuppressants have gained
attention as an adjuvant treatment option for IgAN
[10, 11]. Leflunomide is a synthetic isoxazole derivative
immunosuppressant that suppresses lymphocyte and
B-cell proliferation by inhibiting pyrimidine biosynthe-
sis [12, 13]. The effectiveness of leflunomide in treating
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rheumatoid arthritis, kidney disease, and organ trans-
plant rejection has now been established [14]. Previous
studies reported that leflunomide could significantly
improve proteinuria and renal function deterioration in
IgAN patients [15, 16]. However, few meta-analyses have
been performed on the feasibility of leflunomide com-
bined with corticosteroids for treating IgAN.

Therefore, we performed a meta-analysis to evaluate
the efficacy and safety of low-dose corticosteroids com-
bined with leflunomide for progressive IgAN. As far
as we know, this meta-analysis reported the treatment
effects of this combination for the first time.

Methods

Protocol

This meta-analysis has been registered on PROSPERO
with registration number CRD42022361883. As the
research method, our study adopted preferred report-
ing items for systematic reviews and meta-analyses
(PRISMA) checklist [17].

Search strategy

The article search used the PubMed, Embase, and
Cochrane Library databases with the keywords “IgA
nephropathy’, “leflunomide’, and “corticosteroids” Our
search strategy is based on PICOS (populations, inter-
ventions, comparators, outcomes, and study designs),
as detailed in Table 1. We only considered published
research (until Sept 2022). The entire search process was
completed independently by three authors.

Table 1 Search strategy according to populations, interventions, comparators, outcomes, and study designs (PICOS)

Population Intervention

Comparator

Outcomes Study Design

low-dose corticoster-
oid plus leflunomide

Inclusion Criteria ~ Patient was diagnosed

as IgAN by renal biopsy

Exclusion Criteria  Patients with rapidly progres-
sive IgA nephropathy.
Secondary IgA nephropathy
due to the patient’s systemic
illness.

Patients with severe infec-
tions.

Patients with Patients were
on CS or other immunosup-
pressive therapy within 6
months before enroliment.
Patients with malignancy,
HIV infection, or acute central
nervous system diseases.

Not performed

full-dose corticosteroid

Not performed

eGFR (ml/min/1.73m?). Clinical research
Serum creatinine.

Urine protein excretion.

Complete remission.

Overall remission.

Complications.

Blood pressure. Letters, comments,

Hematuria. reviews, qualitative
End-stage renal disease studies

(ESRD).

Acute kidney injury.

Edema.

IgAN1gA nephropathy, eGFR Estimated glomerular filtration rate
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Inclusion criteria and trial selection

To be qualified for inclusion in our meta-analysis,
included studies were required to meet the following
criteria: (I) the study examined the effect of low-dose
corticosteroids combined with leflunomide on IgAN;
(II) the study contained sufficient valuable data, includ-
ing the number of patients enrolled and the results of
each observed indicator; (III) full text is available; (IV)
the type of study was a clinical trial. We analysed the
most recent study of identical reports published in a
different journal. The process of inclusion and exclu-
sion is outlined in Fig. 1, a PRISMA flowchart. The
PRISMA 2020 checklist is supplied in the Supplemental
material “PRISMA Checklist”
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Quality assessment

The randomized controlled trials (RCTs) were assessed
according to guidelines published in the Cochrane Hand-
book for Systematic Reviews of Interventions v.5.1.0 [18].
For the retrospective cohort study, the methodologi-
cal index for nonrandomised studies (MINORS) score
was used for evaluation [19]. Three independent inves-
tigators conducted a quality assessment of the included
studies, and disagreements were resolved by discussion.
Each study was graded for quality as (+) low risk of bias,
(?) unclear risk of bias, and (-) high risk of bias. Qual-
ity assessment of non-randomized controlled trials was
undertaken by MINORS score. The quality of evidence
was classified as 0—12 for low quality, 13—18 for moderate
quality, and 19-24 for high quality.

[ Identification of studies via databases and registers ]
'
Records removed before
s screening:
= Records identified from*: Dufllcate records removed
£ Databases (n = 41) —> (n = 5) L
= Registers (n = 9) Records marked as ineligible
s 9 by automation tools (n = 0)
= Records removed for other
reasons (n = 0)
——
A4
&e;:c:{g)s screened —»| Records excluded (n = 28)
A4
Reports sought for retrieval
> (n 517) o —»| Reports not retrieved (n = 3)
c
=
7}
o
a \4
Reports assessed for eligibilit .
n E 1) gibility »| Reports excludeti. .
Reason 1 (n = 9): Lack of
valuable data
Reason 2 (n = 2): Full text not
available
\4
3
= Studies included in quantitative
° synthesis (meta-analysis) (n=3)
c

Fig. 1 PRISMA of the study selection process
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Data extraction

The following information extracted from each included
study was: (I) the first author’s name; (II) the study type;
(III) the sample size (IV) the administration strategy;
(V) the timing and dosage of medication; (VI) the other
medications; (VII) the evaluation indicators, includ-
ing urine protein excretion, serum creatinine, eGFR,
serious adverse events, respiratory infection, abnormal
liver function, diarrhea, herpes zoster, alopecia, pruri-
tus, insomnia, pneumonia, diabetes, and urinary tract
infection.

Statistical and meta-analysis

All analyses used the statistical software Review Manager
(RevMan, version 5.3.0, Cochrane Collaboration) [20].
For continuous data, we employed the mean difference
(MD) with their corresponding 95% confidence inter-
vals (95% CIs) for evaluation. Dichotomous data were
evaluated by odds ratio (OR) with 95% ClIs [21]. If the P
value was more significant than 0.05, the meta-analysis
estimate was pooled using a fixed-effects model with
between-study heterogeneity quantified using the I* sta-
tistic. A random effects model was used otherwise.

Results

Study selection and characteristics of the trials

According to the inclusion criteria, we obtained 50 arti-
cles from the databases and registers. 4 articles were con-
sidered duplicates and excluded. After browsing through
the titles and abstracts, 28 articles were eliminated. 9
articles were excluded because of a lack of valuable data.
In addition, two articles were excluded because the full
text was unavailable. Ultimately, three studies were
included in our meta-analysis [22-24], with two RCTs
[22, 23]. Table 2 summarises the patient characteristics of
the three studies.

Risk of bias in the studies

Two included studies were RCTs, and one was a ret-
rospective cohort study. Both RCTs were randomised,
controlled, prospective, open-label, controlled trials.
Each RCT study described the randomisation process in
detail, while the concealment procedures were not suf-
ficiently described. Based on the MINORS, the included
retrospective cohort study scores were 19 and considered
high-quality. The results regarding the quality assessment
are presented in Table 3.

Efficacy

We determined the effectiveness of low-dose corticos-
teroids combined with leflunomide by comparing the
impact of low-dose corticosteroids combined with leflu-
nomide (Low CS+ LEF) versus full-dose corticosteroids
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(Full CS) therapy in patients with [gAN. Complete remis-
sion refers to 24-h urine protein excretion < 0.4 g/d with a
stable serum creatinine level (No more than 30% of base-
line level).

Urine protein excretion (UPE)

We found two RCTs encompassing 193 patients, includ-
ing 12-month follow-up data (99 in the Low CS+LEF
group, 94 in the Full CS group) that evaluated the UPE.
The pooled data displayed an MD of —0.35 and a 95% CI
of —0.41 to -0.30 (P<0.00001) from a fixed-effects model
(Fig. 2A). Results demonstrated that the UPE was signifi-
cantly decreased in the Low CS+LEF group compared
with the Full CS group.

Serum creatinine (SCr)

Two RCTs (193 patients; 99 in the Low CS+LEF group,
94 in the Full CS group) included data after 12 months
of follow-up on the SCr. Fixed-effects models revealed no
differences in Scr levels observed between the two groups
(MD=-5.62,95% CI: —17.61 to 6.38, P=0.36) (Fig. 2B).

Estimated glomerular filtration rate (eGFR)

A total of two RCTs recorded the eGFR in 193 patients.
We conducted a fixed-effects model for the analy-
sis (Fig. 2C). The heterogeneity test showed P=0.56
and ’=0%. The 12-month follow-up information of
the included patients. The findings demonstrated that
the eGFR did not differ significantly between the Low
CS+LEF and Full CS groups (MD=0.60, 95% CI: —6.18
to 7.37, P=0.86).

Complete remission

The forest plot yielded an OR of 1.06 with a 95% CI of
0.63 to 1.79 (P=0.83), which suggested that the Low
CS+LEF group and Full CS group were similar regarding
complete remission (Fig. 2D). The 18-month follow-up
information of the included patients.

Overall response

The forest plot yielded an OR of 1.55 with a 95% CI of
0.87 to 2.77 (P=0.14), which concluded that there was
no difference between the two groups in overall response
(Fig. 2E). The 18-month follow-up information of the
included patients.

Safety

Serious adverse events

Two studies, including 342 patients with at least 12
months of follow-up (164 in the Low CS+LEF group and
178 in the Full CS group), reported severe adverse events.
The results from a fixed-effects model demonstrated that
the Low CS+LEF group had an advantage in improving
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Table 3 Quality assessment of individual study
Study Random Allocation Blinding of  Blinding of Incomplete Selective Other bias  Statistical MINORS
sequence concealment outcome participants outcome reporting analysis score
generation  (selection assessment and personnel data (reporting
(selection bias) (detection  (performance (attrition bias)
bias) bias) bias) bias)
Min Lulin + ? + - + ? + T-test NA
etal. (2017) or ANCOVA
[22]
LiYebeietal. - - ? - ? ? + T-test 19 points
(2021) [24] or Pearson
chi-square
test
Ni Zhaohui + ? + - + ? + T-test NA
etal. (2021) or ANCOVA
[23]

ANCOVA Analysis of covariance, NA Not applicable; 0-12 points, low quality; 13-18 points, medium quality; 19-24 points, high quality

the incidence of serious adverse events (OR=0.11, 95%
CIL: 0.01 to 0.91, P=0.0.04) (Fig. 3A).

Respiratory infection

Three studies analysed the incidence of respiratory
infection in 342 patients. The 18-month follow-up
information of the included patients. We conducted a
fixed-effects model for the analysis (Fig. 3B). The het-
erogeneity test showed P=0.43 and I>=0%. The findings
demonstrated no significant difference between the two
groups in respiratory infection (OR=0.57, 95% CI: 0.29
to 1.11, P=0.10) (Fig. 3B).

Abnormal liver function

Three studies (342 patients; 164 in the Low CS+LEF
group, 178 in the Full CS group) recorded the risk of
abnormal liver function. The 18-month follow-up infor-
mation of the included patients. Fixed-effects models
revealed no differences in liver function were observed
between the two groups (OR=1.20, 95% CI: 0.53 to 2.70,
P=0.67) (Fig. 3C).

Diarrhea

Three studies, including 342 patients, examined the risk
of diarrhea. The 18-month follow-up information of the
included patients. A fixed-effects model was utilised to
analyse the data. Based on the analysis results, we found
no significant differences between the Low CS+LEF
group and the Full CS group for diarrhea (OR=1.11, 95%
CI: 0.31-4.01, P=0.87, Fig. 3D).

Herpes zoster

Three studies, including 342 patients with at least 12
months of follow-up data, reported the incidence of
herpes zoster. We conducted a fixed-effects model for
the analysis (Fig. 3E). Based on the analysis results, we

suggested no significant difference between the two
groups in herpes zoster (OR=0.35, 95% CI: 0.07-1.71,
P=0.19).

Alopecia

Three studies analysed alopecia in 342 patients with
at least 12 months of follow-up data. We conducted a
fixed-effects model for the analysis (Fig. 3F). The find-
ings demonstrated no significant difference between the
two groups in alopecia (OR=4.07, 95% CI: 0.67 to 24.84,
P=0.13) (Fig. 3F).

Urinary tract infection

The forest plot identified an OR of 0.80 with a 95% CI
of 0.16 to 4.03 (P=0.78), which suggested that the Low
CS+LEF group and Full CS group were similar regarding
urinary tract infection (Fig. 3G). The 18-month follow-up
information of the included patients.

Pruritus and insomnia

Two RCTs involving 193 patients with at least 12 months
of follow-up data (99 in the Low CS+LEF group, 94 in
the Full CS group) had data on pruritus and insomnia.
The pooled results from the fixed-effects model indicated
that the Low CS+LEF group and Full CS group were
similar in terms of pruritus (OR=3.91, 95% CI: 0.42 to
35.98, P=0.23) and insomnia (OR=0.24, 95% CI: 0.03 to
2.19, P=0.21) (Supplementary Figures 1 and 2).

Pneumonia and diabetes

Two studies, including 234 patients (105 in the Low
CS+LEF group and 129 in the Full CS group), contained
data on pneumonia and diabetes. The 12-month follow-
up information of the included patients. With a fixed
effects model, the OR for pneumonia was 0.46 (95% CI,
0.10-2.03, P=0.30), and the OR for diabetes was 0.40
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A Low CS+LEF Full Cs Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Min L 2017 0.29 041 40 065 016 45 981% -0.36[-0.42 -0.30]
MNiZ2021 0s 049 59 05 1.2 49 1.9% 0.00[-0.41,0.41]
Total (95% Cl) 99 94 100.0% -0.35[-0.41,-0.30] L 2
Heterogeneity: Chi*= 2.85, df= 1 (P = 0.09); F= 66% K = 5 e n
Test for overall effect: Z=12.46 (P = 0.00001) : :
Low CS+LEF Full CS
B Low CS+LEF Full Cs Mean Difference Mean Difference
Study or Subgrou Mean D Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Min L 2017 a7 66 3287 40 96.24 3843 45 6B24% -B.58[23.76, 6.60]
MNiZ2021 108.3 264 59 109 6B56 49 376% -0.70[-20.26,18.86]
Total (95% Cl) 99 94 100.0% -5.62[-17.61, 6.38]
Heterogeneity: Chi*= 0.39, df=1 (P = 0.53); F= 0% b f T f {
T N -50 -25 0 25 50
Test for overall effect Z=0.92 (P = 0.36) Low CS+LEF Full CS
C Low CS+LEF Full Cs Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Min L2017 87.51 2766 40 8374 31.54 45  290% 3.77[-8.82 16.36] —=
Mi Z 2021 83.2 209 89 838 215 49 71.0% -0.70[8.74, 7.34]
Total (95% CI) 99 94 100.0% 0.60[-6.18, 7.37]
Heterogeneity: Chi*= 0.34, df= 1 (P = 0.56); F= 0% t f t f |
T M -20 -10 0 10 20
Test for overall effect. Z=0.17 (P = 0.86) Low CS+LEF Full CS
D Low CS+LEF Full Cs Odds Ratio Odds Ratio
Study or Subgroup  Events  Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Livy 2021 47 65 54 84 48.2% 1.451[0.72, 2.93] —T
MNiZ 2021 17 59 18 43 51.8% 0.70[0.31,1.57] — &
Total (95% CI) 124 133 100.0% 1.06 [0.63, 1.79] "'.’
Total events 64 72
Heterogeneity: Chi®=1.80, df=1 (P = 0.18); F= 44% f f f f f |
Testfor overall effect Z=0.22 {(P=0.83) 0.1 02 0.5 Z 5 1o
Low CS+LEF Full CS
E Low CS+LEF FullCs Odds Ratio Odds Ratio
Study or Subgroup  Events  Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Liy 2021 58 65 63 84 31.7% 2.76[1.09, 6.98] I —
MNiZ 2021 36 59 30 49 B8.3% 0.99[0.46, 2.16]
Total (95% CI) 124 133 100.0% 1.55[0.87, 2.77]
Total events 94 93
?etlta;ogenewlzl 02| T;Ei gf;(; EPD=1I‘34A1 0y, F=64% -0'1 052 075 1. ﬁ é 1E|.
estior overall effect 2=1.43 (P =014) Low CS+LEF  Full CS

Fig. 2 Forest plots showing changes in: A Urine protein excretion (UPE); B Serum creatinine (SCr); C Estimated glomerular filtration rate (eGFR);

D Complete remission; E Overall response

(95% CI, 0.09-1.73, P=0.22). Based on the above results,
we found no significant differences in pneumonia and
diabetes between the two groups (Supplementary Fig-
ures 3 and 4).

Discussion

At present, the aetiology and pathogenesis of IgAN
remain controversial. Because mechanisms leading to
disease are likely multifactorial, no standard treatment
for IgAN patients currently exists. Its corresponding

treatment mainly relies on ACEIs and CS, which have
inconsistent effects [25]. Moreover, the adverse effects
caused by the long-term application of corticosteroids,
such as infection, abnormal glucose and lipid metabo-
lism, and femoral head necrosis [9], limit the application
of corticosteroids. Therefore, a refinement of treatment
and alternative treatment protocols is much needed.

A growing body of evidence supports the contribu-
tion of immunosuppressants in the treatment of IgAN
[26, 27]. Leflunomide can be rapidly converted in vivo to
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A Low CS+LEF Full Cs Odds Ratio Odds Ratio
Study or Subgrou Events Total Events Total Weight M-H, Fixed, 95% CI M-H. Fixed, 95% CI
Liy 2021 0 65 7 84 737%  0.08[0.00,1.41] r
Min L2017 0 40 2 45 263%  0.21[0.01,4.61] L
Total (95% CI) 105 129 100.0% 0.11[0.01,0.91] —ei———
Total events 0 9
Heterogeneity: Chi*= 0.23, df=1 (P = 0.63); F= 0% f t f t
Testfor overall effect: Z=2.04 (P = 0.04) 0.008 L U-::S LEF Full JSD 200
ow CS+ ul
B Low CS+LEF FullCs Odds Ratio Odds Ratio
Study or Subgrou Events  Total Events Total Weight M-H, Fixed, 95% Cl M-H., Fixed, 95% CI
Liv 2021 7 65 14 84 465%  0.60[0.23, 1.59] —
Min L2017 4 40 4 45 144%  1.14[0.27 489 D
MiZ 2021 4 59 9 43 391% 0.32[0.09,1.132] — &
Total (95% CI) 164 178 100.0%  0.57[0.29, 1.11] i
Total events 18 27
Heterogeneity: Chi*=1.68, df= 2 (P = 0.43); F=0% f t t i
Testfor overall effect: Z=1.64 (P=0.10) 0.02 UL'lw CS+LEF Full CS 10 50
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Fig. 3 Forest plots showing changes in: A Serious adverse events; B Respiratory infection; C Abnormal liver function; D Diarrhea; E, Herpes zoster;

F Alopecia; G Urinary tract infection
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active metabolites, inhibiting the production and action
of inflammatory mediators and cytokines inextricably
linked to kidney disease [16]. These may be the mecha-
nism of leflunomide in treating IgAN. Besides that, com-
bination protocols that include leflunomide have shown
significant advantages in efficacy and safety. Lv et al.
[28] reported the beneficial effects of combined treat-
ment with leflunomide and corticosteroids for IgAN. In
an RCT, Cheng et al. [15] demonstrated that valsartan
combined with clopidogrel and leflunomide could pro-
tect renal function with minimal adverse effects.

Our meta-analysis focused on the efficacy and safety of
low-dose corticosteroids combined with leflunomide for
progressive IgA nephropathy. Many studies have shown
that urinary protein can cause damage to renal tubu-
lar epithelial cells. Thus, proteinuria is considered a risk
factor for IgAN progression. Xie et al. [29] reported that
relief of proteinuria is essential for long-term renal func-
tion protection in IgAN patients. Our results showed
that low-dose corticosteroids combined with leflunomide
were superior to full-dose corticosteroids in improving
urine protein excretion. The SCr and eGFR are also asso-
ciated with the prognosis of IgAN patients. The present
study concluded that there appeared to be no difference
between these two treatment options concerning SCr,
eGFR, complete remission rate, and overall response
rate. In addition, the present study found that low-dose
corticosteroids plus leflunomide significantly reduced
the incidence of serious adverse events compared to full-
dose corticosteroids, suggesting that this combination
protocol was relatively safe for treating progressive IgAN.

In contrast to previous studies [28], our study focuses
more on the safety and efficacy of low-dose corticoster-
oids combined with leflunomide in treating progressive
IgA nephropathy. In addition, our study also found that
the low-dose corticosteroids combined with leflunomide
significantly reduced UPE and the incidence of serious
adverse events, which was not mentioned in the previous
study. Lower doses of corticosteroids minimised adverse
effects, and the combination with leflunomide did not
affect therapeutic efficacy. This program may be a prefer-
able alternative for IgAN patients with full-dose corticos-
teroid-associated contraindications. In a mouse model of
IgAN, leflunomide and corticosteroids reduced deposi-
tion of the glomerular mesangial immune complex, with
leflunomide exhibiting a more pronounced effect [30].

Our study had certain limitations. First, a relatively
small number of patients was included in the study. We
will continue to follow the latest RCTs, allowing us to
comprehensively address this limitation in the future.
Second, the included studies had qualitative weak-
nesses, mainly in study design, allocation concealment,
and blinding. These limitations may lead to the risk
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of selection bias and information bias. So, our results
should be interpreted with caution. Third, the other
limitation of our study is that most patients included
were from Asian populations. Therefore, there may be
ethnic differences in our findings, and further studies
are still needed to evaluate the effect of this combina-
tion therapy in a global population. Fourth, the fol-
low-up period was brief and subsequent analyses with
long-term follow-up were necessary. A more significant
number of high-quality RCTs would still be needed to
validate our conclusions.

Conclusions

This meta-analysis suggested that low-dose corticoster-
oids combined with leflunomide for progressive IgAN
provide similar results to full-dose corticosteroids and
have advantages in relieving urinary protein and reduc-
ing SAEs. This protocol promises to be a new option for
treating progressive IgAN.
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