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ABSTRACT
Immunoglobulin A nephropathy (IgAN) is an autoimmune disease in pediatric patients, with corticosteroid (CS) 
treatment remaining controversial. This meta-analysis evaluates the efficacy and safety of CS in pediatric IgAN patients. 
A systematic search of PubMed, ProQuest, and Wiley identified six studies with 208 patients. Outcomes included 
estimated glomerular filtration rate (eGFR), events of renal insufficiency, end-stage renal disease (ESRD), proteinuria, 
hematuria, IgA deposits, and side effects. Corticosteroid treatment showed a significant increase in eGFR (mean differ-
ences – MD: 11.84 [0.73–22.95] ml/min/1.73 m2), lower odds of having ESRD (odds ratios – OR: 0.21 [0.05–0.94]) and 
heavy proteinuria (OR: 0.15 [0.04–0.57]), and significant reduction in dipstick hematuria (MD: 2.89 [–3.85 to –1.93]). 
However, IgA deposits persisted despite CS treatment. Corticosteroid side effects were minimal. Corticosteroids may 
reduce glomerular damage and preserve renal function in pediatric IgAN patients, but limitations in addressing IgA 
deposits suggest the need for additional therapies.
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INTRODUCTION 

Immunoglobulin A nephropathy (IgAN) is one 
of the most common primary glomerular diseases world-
wide, especially in the Asia-Pacific area [1]. In a prior sys-
tematic literature review, the estimated global incidence 
of adult IgAN was found to be ≥ 2.5/100 000/year [2]. Im-
munoglobulin A nephropathy is a disease that affects peo-
ple of different racial and ethnic backgrounds differently. 
It is commonly found in East Asia, with Japan accounting 
for roughly 40% of all native kidney biopsies, followed by 

Europe (25%), the US (12%), and central Africa (less than 
5%) [3]. When it first appears in children or adolescents, 
it frequently progresses to chronic nephritis with a worse 
long-term prognosis. Young adults, who may have con-
tracted the disease as children, make up the majority 
of IgAN patients in need of renal replacement therapy [4].

In 1968, IgAN was initially reported by a pathologist, 
Jean Berger, and an electron microscopist, Nicole Hin-
glais. It has been suggested that IgAN is an autoimmune 
illness that causes the formation of immune complexes and 
the generation of IgA and immunoglobulin G (IgG) auto-
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antibodies against aberrant IgA1 [5]. An increasing amount 
of data points to IgAN as an immune complex-mediated 
disease, with gut lymphocytes producing excessive amounts 
of galactose-deficient IgA1 (Gd-IgA1), IgG autoantibod-
ies developing against Gd-IgA1, and immune complexes 
being deposited in renal mesangial tissue promoted by 
the dysregulation of soluble CD89 (an Fc receptor for IgA) 
and transglutaminase 2 [6]. Glomerulosclerosis, intersti-
tial fibrosis, and tubular atrophy are pathologic markers 
indicating a bad prognosis. Age, renal insufficiency, higher 
degrees of proteinuria, and hypertension are clinical pre-
dictors of a poor result in patients with IgAN [7].

Clinical studies have been conducted recently in an ef-
fort to establish a connection between renal prognosis, clin-
ical manifestations, and the three primary immunologic 
factors involved in IgAN physiopathology. Potential candi-
date biomarkers exist that can be measured in physiological 
fluids to enable non-invasive disease outcome monitoring 
[8]. Even though the pathophysiology of IgAN is now better 
understood, no particular targeted therapy has been prov-
en effective as of yet. However, there is one widely avail-
able treatment for general autoimmune-related diseases, 
i.e. corticosteroids (CS), which is still controversial in IgAN 
treatment [8]. Therefore, we aim to evaluate the efficacy 
and safety of CS as a non-specific immunosuppressive 
treatment in IgAN, specifically in the pediatric population.

MATERIAL AND METHODS

This systematic review was performed based on the latest 
Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA) statement, from 2020 [9].

ELIGIBILITY CRITERIA

Several inclusion criteria to include the relevant stud-
ies were applied as follows: 
•	 study population consisted of pediatric patients (< 18 years 

old, children and adolescents) with a confirmed diagnosis 
of immunoglobulin A (IgA) nephropathy (IgAN),

•	study intervention of any CS or CS-containing regi-
mens compared with placebo, any other treatments, or 
non-CS-containing regimens as the control group,

•	 the measured outcomes were urinalysis, estimated glo-
merular filtration rate (eGFR), proteinuria, serum IgA 
concentration or IgA deposits, and/or biopsy results,

•	study designs of randomized controlled trials (RCTs) 
and observational studies. 

We excluded the studies when meeting several criteria: 
•	duplicate studies,
•	 inappropriate titles and/or abstracts,
•	 irretrievable full texts,
•	 incorrect study design (case reports, review articles, sys-

tematic reviews, meta-analyses, letter to editors, confer-
ence abstracts),

•	non-English study.

SEARCH STRATEGY

We conducted a systematic search of relevant studies in 
three electronic databases – PubMed, ProQuest, and Wi-
ley Online Library – from inception to October 29, 2023. 
The key words were constructed based on Medical Sub-
ject Headings (MeSH) terms and their variants or other 
terms as follows: (“child” OR “children” OR “pediatric” 
OR “paediatric” OR “childhood” OR “adolescents”) AND 
(“Immunoglobulin A nephropathy” OR “IgA nephropa-
thy” OR “IgAN” OR “immunoglobulin A glomerulone-
phritis” OR “IgA glomerulonephritis”) AND (“steroid” 
OR “corticosteroid” OR “prednisone” OR “predniso-
lone”). For the gray literature, we conducted the search 
in bioRxiv and medRxiv using the following key words: 
(“pediatric” OR “paediatric”) AND (“Immunoglobulin 
A nephropathy” OR “IgA nephropathy”) AND (“steroid” 
OR “prednisone”). We did not apply any language or 
publication date restrictions to our search. We compiled, 
managed, and de-duplicated the search results using Goo-
gle Sheets (Google LLC, California, USA).

SELECTION PROCESS, DATA EXTRACTION,  
AND EVIDENCE SYNTHESIS

Independent screening was performed by six investiga-
tors (BS, CC, WRS, EAP, YEP, AP). Every investigator partic-
ipated in reaching a consensus to settle any disagreements, 
including Andro Pramana to resolve any final decisions. 
Several pertinent data were extracted, including the author; 
the year of publication; the study location; the study design; 
the population and sample size; the age of the participants; 
intervention regimen of CS only or CS-containing regimens 
with control regimen of placebo, any other treatments, or 
non-CS-containing regimens; follow-up period; adverse  
effect (AE); and the measured outcomes were urinalysis, eGFR, 
proteinuria, serum IgA concentration or IgA deposits, and/or 
biopsy results for knowing the effectiveness of CS. We selected 
the appropriate studies, and collected and synthesized their 
data using Google Sheets (Google LLC, California, USA). Our 
data interpretation was based on the evidence we collected by 
summarizing each study, then presented in a tabular format. 

QUALITY ASSESSMENT OF THE INCLUDED STUDIES

The quality of the studies was assessed using the lat-
est Cochrane’s Risk of Bias 2 (RoB 2) tool for RCTs and 
the Newcastle-Ottawa scale (NOS) for observational 
studies. Risk of Bias 2 judgments were divided into low 
risk of bias, some concerns, and high risk of bias, which 
were deduced from all domains. If every domain dis-
played minimal risk, the study was rated as having a low 
overall risk of bias. Studies were deemed to raise some 
concerns if at least one domain received a rating of un-
clear. Studies were classified as having a high risk of bias 
if at least one domain displayed a high risk or if there 
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were issues in several domains that could significantly 
reduce the study’s confidence in its findings. According 
to the NOS interpretation, the observational studies were 
categorized as either good (score 7–9), moderate (score 
4–6), or poor (score 0–3). Six reviewers worked together 
to collaboratively conduct the quality assessment through 
a group discussion, and the decision was made according 
to their unanimous agreement. 

STATISTICAL ANALYSIS

We performed meta-analyses for two groups of out-
comes using RevMan ver. 5.4 (The Cochrane Collab-

oration, The Nordic Cochrane Centre, Copenhagen, 
Denmark). The first group was the effects of CS on renal 
function, including eGFR, the events of renal insuffi-
ciency (eGFR < 60–70 ml/min/1.73 m2), and the events 
of end-stage renal disease (ESRD). The second group 
was the effects of CS on urinalysis, including the events 
of proteinuria ≥ 1 g/1.73 m2/day and hematuria detected 
by a urine dipstick test. We analyzed the pooled mean dif-
ferences (MDs) for continuous data and pooled odds ra-
tios (ORs) for dichotomous data. These analyses involved 
comparisons between post- and pre-CS-containing reg-
imens, or between post-CS-containing regimens and 
post-non-CS-containing regimens. The level of hetero-
geneity of each analysis was quantified using Higgins’ I2 

statistic: 0% for negligible heterogeneity, < 25% for low 
heterogeneity, 25–75% for moderate heterogeneity, and  
> 75% for high heterogeneity. We applied the random- 
effect model for all analyses since there was unavoidable 
variability and diversity among studies and the charac-
teristics of the study participants. A p-value < 0.05 was 
considered statistically significant. The publication bias 
could not be assessed using a funnel plot since the num-
ber of studies included in the analysis was < 10. Sen-
sitivity analysis was carried out using the leave-one-out 
method.

RESULTS

OVERVIEW OF LITERATURE SEARCH

The literature search yielded 1,421 studies from our 
initial search obtained from PubMed, ProQuest, Wiley 
Online Library, bioRxiv, and medRxiv. Of these, 1299 
studies were initially excluded based on their titles and/or 
abstracts. We obtained 32 studies with eligible titles and 
abstracts, then we retrieved the full text for the remaining 
23 studies. Finally, only 6 eligible studies were included 
in this study, with a total of 208 participants, consisting 
of 3 cohorts [8, 10, 11] and 3 RCTs [12–14]. The study 
selection process is shown in Figure 1. The risk of bias in 
our included studies is shown in Tables 1 and 2. The risk 
of bias of each RCT (Table 1) was low, indicated by low 
risk in all domains of the RoB 2 tool. The overall quality 
assessment of the cohort studies (Table 2) showed good 
quality, as indicated by a NOS score of 9. 
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FIGURE 1. Study selection process based on PRISMA flow diagram

TABLE 1. Quality assessment of the included randomized controlled trials using Cochrane Risk of Bias 2 tool

Author Year Randomization 
process

Deviations 
from intended 
interventions

Missing 
outcome 

data

Measurement 
of the outcome

Selection 
of the reported 

outcome

Overall 
bias

Welch et al. [12] 1992 Low Low Low Low Low Low

Yoshikawa et al. [ 13] 1999 Low Low Low Low Low Low

Kamei et al. [14] 2011 Low Low Low Low Low Low
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CHARACTERISTICS AND RESULTS OF SELECTED 
STUDIES

This study included a total of 208 IgAN patients: 
124 patients treated with CS or CS-containing regimens 
and 84 without CS or with non-CS-containing regimens 
(Table 3). We also carefully counted the total number 
of participants, given that there were two pairs of studies 
derived from similar participants, i.e. Waldo et al. [11] 
and Waldo et al. [10], as well as Yoshikawa et al. [13] and 
Kamei et al. [14]. 

The follow-up period of the included studies ranged 
from 6 months to 18 years. Of the included studies, one 
study compared CS with placebo [12], one study compared 
CS with renin-angiotensin-system blockers (RASB) [8], two 
studies compared CS-containing regimens with the com-
bination of heparin and dipyridamole [13, 14], and two 
studies gave no treatment for the control group [10, 11].

EFFECTS OF CORTICOSTEROIDS ON RENAL 
FUNCTION

Numerous impacts on renal outcomes appeared to 
result from the use of CS, specifically prednisone, in 
the treatment of pediatric IgAN patients. When com-
pared to the RASB group, the  immunosuppressive 
group’s eGFR improved in the short-term outcome, 
rising from 89.9 (61.2–114.5) ml/min/1.73 m2 to 110.5 
(93.7–120.0) ml/min/1.73 m2 in six months after treat-
ment [8]. Furthermore, our meta-analysis showed that 
there was a significant increase in eGFR of approximately 
11.84 (0.73–22.95) ml/min/1.73 m2 after the administra-
tion of CS-containing regimens, with low heterogeneity  
(I2 = 23%) (Figure 2A). However, when removing Cam-
bier et al. [8] or Waldo et al. [10] from the analysis, the re-
sult changed from significant to not significant, indicating 
that the result was affected by those studies.

Prednisone was found to reduce mean blood cre-
atinine concentration at the end of follow-up, accord-
ing to a study conducted in 1992 by Welch et al. [12]. 
In addition, compared to patients who were not treated 
with prednisone, the group receiving treatment showed 
a greater proportion of patients with normal urinaly-
sis, a decreased incidence of ESRD, and notable eGFR 
preservation [10, 11]. According to Kamei et al. [14], 
the CS-containing regimens had a reduced percentage 
of patients who progressed to ESRD. In the CS-containing 
regimens, there was a significant increase in the 10-year 
probability of both renal survival and eGFR 50% reduc-
tion-free survival. This was proven by our meta-analysis, 
which showed a significantly lower odds of having ESRD 
in patients receiving CS-containing regimens compared 
to those receiving non-CS-containing regimens, with 
negligible heterogeneity (OR 0.21 [0.05–0.94]; I2 = 0%) 
(Figure 2B). This implied that the usage of CS, as ob-
served in the CS-containing regimens, might be associ-TA
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Cambier et al. (2018) 107.92 20.06 51 88.45 40.66 51 50.70 19.47 (7.03, 31.91)
Kamei et al. (2011) 147 33 40 1.44 52 40 27.3 3.00 (–16, 22.09)
Waldo et al. (1993) 109.23 31.97 13 104 23.95 13 22.0 5.23 (–16.48, 26.94)

Total (95% CI) 104 104 100 11.84 (0.73, 26.94)

Heterogeneity: t2 = 23.09, χ2 = 2.58, df = 2 (p = 0.27), I2 = 23%

Test for overall effect: Z = 2.09 (p = 0.04)

CS-containing regimen Non-CS-containing regimen Odds ratio Odds ratio
Study or subgroup Events Total Events Total Weight (%) M-H, random, 95% CI M-H, random, 95% CI

CS-containing regimen Non-CS-containing regimen Odds ratio Odds ratio
Study or subgroup Events Total Events Total Weight (%) M-H, random, 95% CI M-H, random, 95% CI

Cambier et al. (2018) 107.92 20.06 51 112.25 13.88 20 82.8 –4.33 (–12.53, 3.87)
Kamei et al. (2011) 147 33 40 145 44 34 17.2 2.00 (–15.98, 19.98)

Total (95% CI) 91 54 100 –3.24 (–10.70, 4.22)
Heterogeneity: t2 = 0.00, χ2 = 0.39, df = 1 (p = 0.53), I2 = 0%
Test for overall effect: Z = 0.85 (p = 0.40)

Kamei et al. (2011) 1 40 1 34 42.7 0.85 (0.05, 14.06)
Waldo et al. (1993) 1 13 7 15 57.3 0.10 (0.01, 0.93)

Total (95% CI) 53 49 100 0.24 (0.03, 2.02)
Total events 2 8
Heterogeneity: t2 = 0.70, χ2 = 1.41, df = 1 (p = 0.24), I2 = 29%
Test for overall effect: Z = 1.31 (p = 0.19)

Kamei et al. (2011) 2 40 5 34 75.6 0.31 (0.06, 1.69)
Waldo et al. (1993) 0 13 5 15 24.4 0.07 (0.00, 1.43)

Total (95% CI) 53 49 100 0.21 (0.05, 0.94)
Total events 2 10
Heterogeneity: t2  = 0.00, χ2 = 0.71, df = 1 (p = 0.40), I2 = 0%
Test for overall effect: Z = 2.04 (p = 0.04)

FIGURE 2. Forest plots of the effect of corticosteroids (CS) on renal function. (A) Estimated glomerular filtration rate (eGFR) following post-CS-
containing regimens vs. pre-CS-containing regimens. (B) eGFR following post-CS-containing regimens vs. post-non-CS-containing regimens. 
(C) Events of renal insufficiency (eGFR < 60–70 ml/min/1.73 m2) following post-CS-containing regimens vs. post-non-CS-containing regi-
mens. (D) Events of end-stage renal disease following post-CS-containing regimens vs. post-non-CS-containing regimens
CI – confidence interval, IV – inverse variance; M-H – Mantel-Haenszel, SD – standard deviation
* The unit of eGFR is ml/min/1.73 m2

–20	 –10	 0	 10	 20

–20	 –10	 0	 10	 20

0.01	 0.1	 1	 10	 100

0.005	 0.1	 1	 10	 200

Pre-CS regimen Post-CS regimen

Non-CS-containing regimen

Non-CS-containing regimen

Non-CS-containing regimen

A

B

C

D

CS-containing regimen Non-CS-containing regimen Mean difference IV, Mean difference IV,
Study or subgroup Mean [ml/min*] 12,7 mm Total Mean [ml/min*] SD [ml/min*] Total Weight (%) random, 95% CI random, 95% CI

CS-containing regimen

CS-containing regimen

CS-containing regimen

Kamei et al. (2011) 0.5 1 40 2.9 0.8 40 49.6 –2.40 (–2.80, 2.00)

Waldo et al. (1993) 0 0.1 13 3.38 0.65 13 50.4 –3.38 (–3.74, 3.02)

Total (95% CI) 53 53 100 2.89 (–3.85, 1.93)
Heterogeneity: t2 = 0.44, χ2 = 12.93, df = 1 (p = 0.0003, I2 = 92%
Test for overall effect: Z = 5.91 (p < 0.00001)

FIGURE 3. Forest plots of the effect of corticosteroids (CS) on urinalysis. A) Events of proteinuria ≥ 1 g/1.73 m2/day following post-CS-conta-
ining regimens vs. post-non-CS-containing regimens. B) Hematuria detected by urine dipstick test following post-CS-containing regimens 
vs. pre-CS-containing regimens
CI – confidence interval, IV – inverse variance; M-H – Mantel-Haenszel, SD – standard deviation
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B
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Study or subgroup Mean (+) SD (+) Total Mean (+) SD (+) Total Weight (%) random, 95% CI random, 95% CI

Post-CS regimen

CS-containing regimen Non-CS-containing regimen Odds ratio Odds ratio
Study or subgroup Events Total Events Total Weight (%) M-H, random, 95% CI M-H, random, 95% CI

Kamei et al. (2011) 2 40 10 34 68.1 0.13 (0.03, 0.63)
Waldo et al. (1993) 1 13 4 15 31.9 0.23 (0.02, 2.38)

Total (95% CI) 53 49 100 0.15 (0.04, 0.57)
Total events 3 14
Heterogeneity: t2 = 0.00, χ2 = 0.17, df = 1 (p = 0.68), I2 = 0%
Test for overall effect: Z = 2.79 (p = 0.005) 0.02	 0.1	 1	 10	 50

Non-CS-containing regimen
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Post-CS regimen Post-CS regimen Mean difference IV, Mean difference IV,
Study or subgroup Mean [ml/min*] SD  [ml/min*] Total Mean  [ml/min*] SD  [ml/min*] Total Weight (%) random, 95% CI random, 95% CI
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ated with a better prognosis for the renal over the long-
term outcome, including a decreased risk of ESRD and 
a higher likelihood of sustaining a steady eGFR over time. 
However, the latter result changed from significant to not 
significant when removing Kamei et al. [14] or Waldo  
et al. [10] from the analysis, indicating that the result was 
affected by those studies.

EFFECTS OF CORTICOSTEROIDS ON URINALYSIS

In comparison to the RASB group, the immunosup-
pressive group also showed positive short-term results, 
such as a decrease in proteinuria. Despite excluding 
the more severe manifestations of the illness (nephrot-
ic syndrome and acute kidney injury), the reduction in 
proteinuria was still considerable [8]. The average uri-
nary protein excretion was found to be much lower in 
the CS-containing regimens, but remained unchanged in 
the non-CS-containing regimens, according to the study 
by Yoshikawa et al. [13]. Our result showed that patients 
receiving CS-containing regimens had a significantly 
lower odds of having heavy proteinuria ≥ 1 g/1.73 m2/
day than patients receiving non-CS-containing regi-
mens, with negligible heterogeneity (OR 0.15 [0.04–0.57];  
I2 = 0%) (Figure 3A). This result was affected by Kamei et 
al. [14] due to a change of result from significant to not 
significant when removing that study from the analysis. 

According to Welch et al. [12], although there was no 
significant difference in urinary erythrocyte excretion 
between the prednisone and placebo phases, the pred-
nisone phase still showed a substantial decrease in he-
maturia from 7.5 cells×10–7/12 hour to 4.1 cells×10–7/ 
12 hour in approximately 12 weeks of observation. This 
was supported by our finding of a significant reduction 
in dipstick hematuria in the patients received CS-con-
taining regimens (MD: –2.89 [–3.85 to –1.93]), with high 
heterogeneity (I2 = 92%) (Figure 3B). This result was ro-
bust, since no change of result was seen when removing 
any of the included studies. Compared to the untreated 
group, the prednisone-treated group also had a consider-
ably larger number of patients with normal urinalysis at 
the follow-up [10, 11].

EFFECTS OF CORTICOSTEROIDS ON GLOMERULAR 
PATHOLOGY

In two studies with a total of 49 patients [10, 11],  
19 patients were assigned to the treatment group. Ac-
cording to the analyses, CS treatment did not eliminate 
the underlying immunopathology. Biopsy data indicat-
ed that patients continued to have positive IgA immu-
nofluorescence and mesangial deposits [11]. Glomerular 
immunofluorescence for IgA remained positive in all 
CS-treated patients, but still carried a slight decline in in-
tensity from 2.8+ to 2.1+, although this was not significant  
(p = 0.08) in the follow-up biopsy [10].

ADVERSE EFFECTS OF CORTICOSTEROID 
TREATMENT

For the CS vs. control group, some patients expe-
rienced weight gain during the CS phase [12] and mild 
weight gain during the first 6–12 months [10]. One patient 
experienced acne [12]. Overall, 3 studies reported that CS 
treatment was well tolerated and relatively safe [8, 11, 12]. 
No patients developed hypertension requiring therapy, and 
no patients experienced growth retardation, acquired cata-
racts, or clinically noticeable bone damage [10].

DISCUSSION 

This systematic review provides some evidence that 
treating pediatric IgAN patients with CS reduces the risk 
of ESRD and preserves eGFR. This study shows that CS 
has significant effects on renal function. The patients who 
received CS-containing regimens also had a substantial 
reduction in protein excretion and hematuria. This might 
slow the progression of glomerular sclerosis by reducing 
hypercellularity and matrix expansion in the renal tissue. 
However, all patients receiving glucocorticoids still have 
positive glomerular immunofluorescence for IgA, which 
means that CS still carries a limitation in terms of treating 
the underlying immunopathology.

Glucocorticoids are a class of non-specific immunosup-
pressive drugs that may be beneficial due to their effects on 
the autoimmune pathophysiology of IgAN. Corticosteroid 
therapy can reduce proteinuria and prevent kidney failure. 
Therefore, CS helps improve kidney prognosis in IgAN 
patients [15]. By the end of the follow-up, patients who re-
ceived prednisone had a lower mean blood creatinine con-
centration than those who did not. Additionally, the group 
receiving treatment had a higher percentage of patients 
with normal urinalysis, a lower incidence of ESRD, and 
notable preservation of eGFR [8, 11, 12]. According to 
the Kidney Disease Improving Global Outcome (KDIGO) 
2021 guidelines [16], corticosteroid therapy is also con-
sidered relevant in pediatric IgAN patients with persistent 
proteinuria despite optimized supportive care, provided 
that renal function remains adequate and the risks of ther-
apy are carefully assessed. However, CS therapy in our in-
cluded studies is mainly administered to IgAN patients 
with several features, such as heavy proteinuria, signifi-
cantly reduced eGFR, and the presence of glomerular 
inflammation, diffuse mesangial proliferation, interstitial 
fibrosis, tubular atrophy, and/or glomerular sclerosis on bi-
opsy samples. This highlights that even though CS therapy 
is beneficial in IgAN, pediatric patients with milder con-
ditions might not need CS in their therapeutic regimens.

Although complement and calcineurin inhibitor di-
rectly affect the location of glomerular injury, most im-
munosuppressive medications primarily affect lymphoid 
organs. Both adaptive immunity in lymphoid organs 
and renal local inflammation are suppressed by gluco-
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corticoids [17]. Recent advances in the pathophysiology 
of IgAN have brought attention to the immunologic ba-
sis of the disease. Circulating immune complexes con-
sisting of a glycan-specific IgG antibody and Gd-IgA1 
are the characteristics of IgAN. These immune complex-
es cause the mesangioproliferative glomerulonephritis 
(GN) that is specific to IgAN by depositing themselves 
in the mesangial part of the glomerulus. Complement 
activation through the lectin pathway, the identification 
of a particular autoantigen/autoantibody (characteristic 
of autoimmune diseases), and the existence of immune 
complex-mediated GN have all clearly demonstrated 
the potential benefit of immunosuppressive therapy in 
the treatment of progressive IgAN [18]. Due to the near-
ly universal expression of glucocorticoid receptors (GRs), 
glucocorticoids have both local and systemic effects. Glu-
cocorticoids in the kidney may protect podocytes through 
the GRs, in addition to directly preventing the overpro-
duction of inflammatory mediators. The renal protective 
effect provided by glucocorticoids is through increasing 
total cellular actin, which plays a role in tissue stability 
and in increasing the expression of three major proteins, 
i.e. ciliary neurotrophic factor, αB-crystallin, and HSPB1, 
which have been shown to increase cell viability [19].

Our findings suggest that the current treatment is 
not sufficient to completely counteract the underlying 
immune response causing IgA deposits in the kidneys. 
According to the glomerular pathology, it was found that 
glomerular IgA immunofluorescence of all CS-treated pa-
tients remained positive, but there was a minor decrease 
in intensity on the follow-up biopsy, even though it was 
not statistically significant [10]. According to the autop-
sy results, the mesangial deposits and positive IgA im-
munofluorescence persist [11]. Related to the previous 
discussion regarding the pharmacological effects of glu-
cocorticoids, systemic glucocorticoids may also reduce 
the autoantibody production in response to aberrant IgA1 
molecules. IgA-IgG immune complex levels are signifi-
cantly lower in patients treated with systemic glucocor-
ticoids or immunosuppressants than the untreated ones. 
However, there is no significant change in total plasma 
IgA levels during treatment, which may indicate that sys-
temic glucocorticoids have a minimal influence on mu-
cosal production of antibodies against aberrant IgA [20, 
21]. Therefore, this may also be the reason for the IgA 
persistence in the glomerulus of IgAN patients.

Corticosteroids are associated with greater clinical re-
mission; however, this comes at the expense of additional 
side effects. Many side effects of glucocorticoids can be 
linked to the capacity of GRs to transcribe inflammatory 
genes that cause metabolic consequences, such as infec-
tions, abnormalities in glucose metabolism, and weight gain 
[22]. In this review, the AEs of CS did not show up signifi-
cantly, due to the small number of participants included, 
and most of the studies use alternate dose or low pulse dose 
CS [10, 11]. Data on potential AEs of CS are not provided. 

Furthermore, it is challenging to accurately assess the AEs 
of CS therapy in our included studies; however, there are 
a few reported AEs, such as weight gain and acne [11, 12]. 
Serious AEs of CS, such as infection, diabetes, and osteone-
crosis, were observed in a study involving adult IgAN [23]. 
Despite concerns about possible AEs of CS in children, no 
issues have been detected. In particular, growth rates are 
unchanged, and no indications of diabetes, hypertension, 
cataracts, or bone disease are present [11]. While the renal 
outcomes in this study appear promising, it is important to 
note that these findings are based on a limited sample size 
and a limited number of included studies. To confirm these 
results, further studies with longer follow-up periods and 
larger sample sizes are necessary. Additionally, comparing 
the included studies is challenging due to inconsistencies in 
the timing and indications for CS use, making it still unclear 
when to initiate CS therapy.

CONCLUSIONS

This study shows that CS treatment may provide good 
preservation of eGFR and reduce the risk of ESRD in pe-
diatric IgAN patients. This is further supported by a good 
improvement in urinalysis parameters (considerable re-
duction in hematuria and proteinuria), and a significant 
increase in the 10-year probability of both renal survival 
and eGFR 50% reduction-free survival, with minimal side 
effects. However, CS is not sufficient to decrease the IgA 
deposits in the glomerulus; therefore, other therapeutic 
regimens are still needed to improve the efficacy of CS. 
Further studies with a larger IgAN sample size and scope 
of CS treatment are still warranted in order to obtain more 
comprehensive results.
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