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Abstract

Background The adaptation of steroid therapy and the
effect of renin—angiotensin—aldosterone system inhibitors
(RASIs) for advanced immunoglobulin A nephropathy
(IgAN) patients with impaired renal function are still
controversial.

Methods We divided 63 IgAN patients with an estimated
glomerular filtration rate (eGFR) of <60 ml/min/1.73 m’
and proteinuria > 0.5 g/day into two groups: the RASI
group (RASI, n = 33), treated with RASIs alone; and the
combination group (COMBI, n = 30), treated with corti-
costeroids and RASIs. We analyzed the clinical and his-
tological background, renal survival rate, and the risk
factors for progression.

Results Renal function (mean eGFR: COMBI 46.4 vs.
RASI 47.0 ml/min/1.73 m?), the amount of proteinuria
(median: COMBI 1.39 vs. RASI 1.17 g/g creatinine) and
histological backgrounds were not significantly different
between the groups, but urinary red blood cells (U-RBCs)
were significantly higher in the COMBI group than in the
RASI group (median: COMBI 30.0 vs. RASI 10.0 counts/
high-power field, P = 0.0171). The serial change in pro-
teinuria did not differ until 5 years after treatment, but
U-RBCs were significantly decreased in both groups
(P < 0.0001), and eGFR was significantly decreased in the
RASI group (P < 0.001) but not in the COMBI group. The
results for each year after treatment did not differ
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significantly between both groups. The renal survival rate
was not significantly different between the groups. There
was no independent risk factor for progression by Cox
regression analysis.

Conclusion Combination therapy with steroids and
RASIs was not superior to monotherapy with RASIs for
advanced IgAN with impaired renal function.

Keywords IgA nephropathy - Angiotensin-converting
enzyme inhibitor - Angiotensin receptor blocker - Steroid

Introduction

The mechanism of deterioration of renal function in
immunoglobulin A nephropathy (IgAN) is broadly divided
into two categories. One is the pathogenesis of IgAN itself,
by which aberrantly glycosylated serum IgAl causes
mesangial IgA deposition and inflammatory changes, such
as crescent formation and endothelial hypercellularity in
the glomeruli. The other is caused by glomerular hyper-
tension and hyperfiltration that arise from a reduction in the
remaining normal, uninjured nephron by glomerular
obsolescence [1-3]. The former mechanism can be treated
by steroid therapy to suppress inflammatory changes in the
glomeruli and interstitium [4, 5], and the latter can be
treated by renin—angiotensin—aldosterone system inhibitors
(RASISs), such as angiotensin-converting enzyme inhibitors
(ACEIs) and angiotensin receptor blockers (ARBs) to
suppress glomerular hypertension and hyperfiltration [6—
11]. In the case of advanced IgAN with impaired renal
function, histological findings suggest a mixed composition
of active lesions (such as crescent formation, endothelial
hypercellularity, and tuft necrosis) and chronic lesions
(such as glomerular obsolescence, segmental sclerosis,
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adhesion, and interstitial fibrosis). Therefore, these cases
should be treated by combination therapy with steroids and
RASIs. We have reported the beneficial effect of steroids
and RASIs in advanced IgAN patients with impaired renal
function [12, 13], and that the effect of ARBs is equivalent
to steroid therapy in preventing end-stage renal disease
(ESRD) [14]. These results allow us to hypothesize that
combination therapy with steroids and RASIs might be
superior to monotherapy with RASIs.

In the present study, we compared monotherapy with
RASIs and combination therapy with steroids and RASIs in
patients with advanced IgAN and impaired renal function.

Methods
Patients

From January 1984 to December 2007, 718 patients were
diagnosed with primary IgAN by renal biopsy at Tokyo
Women’s Medical University. The diagnosis of IgAN was
based on light microscopic findings of mesangial prolifer-
ative changes, immunofluorescence study findings of
mesangial IgA and C3 deposition, and electron micro-
scopic findings of electron-dense deposits in the mesangial
area. Patients with systemic diseases such as diabetes
mellitus, collagen diseases, abnormal hypergammaglobu-
linemia and chronic liver diseases were excluded from the
study. We selected all patients who met the following
criteria: (1) clinical grade 3 at the time of renal biopsy as
determined according to the clinical grading criteria of the
Japanese Society of Nephrology at the time of renal biopsy
[grade 1, urinary protein excretion (U-Prot) <0.5 g/day;
grade 2, estimated glomerular filtration rate (eGFR)
>60 ml/min/1.73 m? and U-Prot > 0.5 g/day; grade 3,
eGFR < 60 ml/min/1.73 m? and U-Prot > 0.5 g/day] [13—
15]; (2) U-Prot was under the nephrotic range (3.5 g/day)
at the time of renal biopsy; and (3) patients were treated by
monotherapy with RASIs or combination therapy with
steroids and RASIs after renal biopsy. There were 63
patients who met these criteria. Drug prescription was
according to each doctor’s decision. We divided the 63
patients into two groups according to the treatment that
they had received: (A) RASI group, treated with RASIs
(n = 33), and (B) combination therapy (COMBI) group,
treated with corticosteroids and RASIs (n = 30). The
median observation period was 9.0 years (range
2-24 years) in the RASI group and 8.0 years (range
4-24 years) in the COMBI group. The clinical data that
were analyzed in each group included sex, age, body mass
index, systolic blood pressure (SBP), diastolic blood
pressure, and mean blood pressure. Laboratory data
included serum total protein (TP), serum albumin, blood
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urea nitrogen, serum creatinine (S—Cr), eGFR, serum uric
acid, serum total cholesterol, high-density lipoprotein
cholesterol, triglyceride (TG), serum IgG, serum IgA,
serum IgM, CH50, C3, C4, U-Prot, urinary red blood cells
(U-RBCs), urinary ff,-microglobulin, and urinary N-ace-
tylglutamate. We also performed survival analysis until
reaching 50% decrease of eGFR and progression to ESRD
(requiring dialysis or renal transplantation), and analyzed
the risk factors for progression to the endpoints.

Histological findings of the renal biopsy specimens

All specimens were obtained by percutaneous needle biopsy.
The specimens were fixed with 10% phosphate-buffered
formalin (pH 7.2), embedded in paraffin, and cut into 4-pm-
thick sections. The sections were stained with hematoxylin
and eosin, periodic acid-Schiff, silver methenamine, and
Masson trichrome for light microscopic examination.

The histological findings were graded according to the
histological grading criteria of the Japanese Society of
Nephrology as follows: grade 1, <24.9% of the total number
of glomeruli with glomerular lesions; grade 2, 25-49.9%;
grade 3, 50-74.9%; and grade 4, >75%. Glomerular lesions
were classified as global sclerosis, segmental sclerosis, and
crescent formation. The grades were appended with ‘A’
when there were active lesions (e.g., cellular and fibrocel-
lular crescents) and with ‘C’ when there were chronic lesions
(e.g., global sclerosis, segmental sclerosis and fibrous cres-
cents) [13—15]. These histological parameters were com-
pared between the RASI and COMBI groups. The
combination of clinical and histological grade according to
the Japanese Society of Nephrology (Table 1) was also
evaluated as follows: low risk for progression to ESRD,
medium risk, high risk, and very high risk, i.e., cases that had
a high risk of progressing to ESRD within 5 years.

Treatment protocol

In the COMBI group, patients were initially treated with
prednisolone at a dose of 0.5-0.8 mg/kg/day for the first
4 weeks, and it was gradually reduced by 2.5-5 mg/month,
and continued for at least 2 years. Steroid pulse therapy was
administered to four patients. We excluded cases that were

Table 1 Combined clinical and histological grade according to the
criteria of Japanese Society of Nephrology

Clinical/ Histological ~ Histological  Histological
histological grade 1 grade 2 grades 3 and 4
grade

Clinical grade 1 ~ Low risk Middle risk ~ High risk
Clinical grade 2 Middle risk ~ Middle risk  High risk
Clinical grade 3  High risk High risk Very high risk
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treated with other immunosuppressive agents. In the COMBI
group, an ACEI was administered to 11 patients and an ARB
to 19 patients. In the RASI group, an ACEI was administered
to 17 patients and an ARB to 15 patients. The selection of
RASIs was not fixed and depended on each doctor’s decision,
and the dose of RASIs was adjusted to give blood pressure of
130/80 mmHg. Antiplatelet agents or anticoagulation ther-
apy were also administered to both groups. Tonsillectomy
was performed on five patients (16.7%) in the COMBI group,
and zero cases (0%) in the RASI group during the follow-up
period, but was not significant.

Statistical analysis

Data are expressed as mean £ SD for normally distributed
data and median + inter quartile range (IQR) for non-
normally distributed data, and were analyzed using
IMP®8.0.1 (SAS Institute Inc, Cary, NC, USA). The
unpaired Student’s ¢ test was used for normally distributed
data and Mann—Whitney U test for non-normally distrib-
uted data. The Chi-squared test was used to compare his-
tological grades and sex distribution at the time of renal

biopsy between the steroid and ARB groups. The Friedman
test using StatMate for Windows was used to evaluate
serial changes in eGFR, U-Prot and U-RBCs. The cumu-
lative renal survival rate until the endpoints was calculated
according to the Kaplan—Meier method and log-rank test.
Multivariate Cox regression analysis was used to evaluate
the risk factors for progression to ESRD in both groups.
Differences with P values < 0.05 were considered to be
statistically significant in all the analyses.

Results

Comparison of clinical findings at time of renal biopsy
in the RASI and COMBI groups

Table 2 shows the clinical findings at the time of renal biopsy
between the ARB and steroid groups. SBP was significantly
lower in the COMBI group than the RASI group
(124.0 £+ 14.8 vs. 135.4 £ 15.0 mmHg, P = 0.0036). TP
was significantly higher in the RASI group than in the
COMBI group (6.67 £ 0.64 vs. 6.29 £ 0.53 mg/dl, P =
0.0152). S—Cr and eGFR were similar between both groups.

Table 2 Clinical findings at the
time of renal biopsy in both
groups

BMI Body mass index, S-BP
systolic blood pressure, D-BP
diastolic blood pressure, BP
mean blood pressure, 7P serum
total protein, Alb serum
albumin, BUN blood urea
nitrogen, S—Cr serum creatinine,
e-GFR estimated glomerular
filtration rate, UA serum uric
acid, T-Cho serum total
cholesterol, HDL-C HDL
cholesterol, TG triglycerides,
IgG immunoglobulin G, U-Prot
urinary protein excretion, U-
RBC urinary red blood cells,
NAG N-acetylglucosamine, U-
p2MG f>-microglobulin in
urine

COMBI group RASI group P value
Sex (male/female) 14/16 12/21 NS
Age (years) 383 £ 11.3 434 £+ 12.1 NS
BMI 22.3 + 248 22.5 £ 3.71 NS
S-BP (mmHg) 124.0 £ 14.8 1354 £ 15.0 0.0036
D-BP (mmHg) 78.8 £ 124 828 £ 11.4 NS
Period (years) 8.0 (5.75-12.25) 9.0 (5.5-14.5) NS
RASI (ACEI/ARB) 11/19 17/15 NS
TP (g/dl) 6.29 + 0.53 6.67 + 0.64 0.0152
Alb (g/dl) 3.67 £ 0.37 3.85 + 0.44 NS
BUN (mg/dl) 19.7 £ 4.92 19.5 £5.27 NS
S—Cr (mg/dl) 1.18 £ 0.24 1.11 + 0.29 NS
e-GFR (ml/min) 46.4 £ 9.85 47.0 £+ 9.56 NS
UA (mg/dl) 6.54 £ 1.58 6.67 £ 1.50 NS
T-Cho (mg/dl) 203.3 £+ 49.8 200.9 £ 32.2 NS
HDL-C (mg/dl) 53.0 (40.8-63.8) 62.0 (47.0-71.0) NS
TG (mg/dl) 132.0 (86.0-228.0) 102.0 (72.0-136.0) 0.0473
I1gG (mg/dl) 1002.6 £ 291.2 1217.1 £+ 292.8 0.0058
IgA (mg/dl) 262.0 (220.3-303.3) 299.0 (253.0-355.5) NS
IgM (mg/dl) 103.0 (73.0-153.5) 116.0 (82.25-151.5) NS
CHS50 (U/ml) 415+73 425 £ 6.7 NS
C3 (mg/dl) 84.7 £ 21.8 83.7 £ 24.7 NS
C4 (mg/dl) 29.1 £9.74 289 £ 9.5 NS
U-Prot (g/g Cre) 1.39 (0.96-1.97) 1.17 (0.71-1.65) NS
U-RBC (counts/hpf) 30.0 (10.0-100.0) 10.0 (5.0-45.0) 0.0171
U-f2MG (pg/l) 156.0 (42.3-418.25) 77.4 (42.5-136.75) NS
NAG (U/) 5.55 (5.1-10.2) 5.9 (4.1-8.2) NS
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Table 3 Clinical and histological grades in both groups

COMBI RASI P value
group group
Clinical grade
Grade 1 0 0
Grade 2 0 0
Grade 3 30 33
Histological grade NS
Grade 1 (total//A/AC/C) 5121172 1//0/0/1 NS
Grade 2 (total//A/AC/C) 9/11/6/2 8//0/2/6 NS
Grade 3 (total//A/AC/C) 9//10/5/4 12//0/3/9 NS
Grade 4 (total//A/AC/C) 6//0/4/1 7110/3/4 NS
Out of evaluation 2 5
Clinical and histological grade
Low/middle/high/very high 0/0/14/14 0/0/9/19 NS

Total total number of cases of each grade, A number of cases with
active lesion, AC number of cases with both active and chronic lesion,
C number of cases with chronic lesion, NS not significant

TG level was significantly higher in the COMBI group than
in the RASI group (P = 0.0473). U-Prot was not signifi-
cantly different between the groups, but U-RBC was sig-
nificantly higher in the COMBI group than in the RASI group
[median 30.0 counts/high-power field (hpf) vs. median
10.0 counts/hpf, P = 0.0171).

Comparison of clinical and histological grades
according to the Japanese Society of Nephrology

All patients were classified as clinical grade 3. With regard to
histological changes, the frequencies of grades 3 and 4 and
the number of chronic lesions tended to be higher in the RASI
group than in the COMBI group, but there were no significant
differences between the groups by the Chi-squared test. With
regard to the combination of clinical and histological grade,
all the patients were graded as high risk or very high risk. The
number of very high risk cases tended to be larger in the
RASI group than in the COMBI group, but there was no
significant difference between the groups (Table 3).

Serial changes in clinical parameters
between the groups

Figure 1 shows the serial change in eGFR from the time of
renal biopsy to 5 years after treatment. The serial change
from 0 to 5 years after treatment was significantly
decreased in the RASI group (P < 0.001), but not in the
COMBI group, although eGFR for each year after treat-
ment was not significantly different between the COMBI
and RASI groups. Serial change in U-Prot from the time of
renal biopsy to 5 years after treatment tended to decrease in
both groups, but was not significant. Furthermore, U-Prot
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Fig. 1 Serial changes in eGFR in the COMBI and RASI groups from
time of biopsy to 5 years after treatment. Median eGFR (ml/min/
1.73 m?) in the COMBI group was 47.3 (39.3-54.1) at the time of
renal biopsy, 47.3 (40.4-58.1) at 1 year, 48.4 (39.7-55.6) at 2 years,
44.2 (34.2-50.8) at 3 years, 44.1 (33.7-51.8) at 4 years, and 44.7
(33.6-51.3) at 5 years after treatment. There was no significant
difference by the Friedman test from O to 5 years after treatment.
Median eGFR (ml/min/1.73 m?) in the RASI group was 49.7
(40.4-55.1) at the time of renal biopsy, 46.9 (36.4-52.1) at 1 year,
434 (31.3-52.6) at 2 years, 41.4 (28.1-55.2) at 3 years, 42.4
(26.1-57.4) at 4 years, and 41.6 (21.6-52.8) at 5 years after
treatment. There was a significant difference by the Friedman test
from O to 5 years after treatment (P < 0.001). The eGFR for each
year after treatment did not differ significantly between the groups by
Mann—Whitney U test
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Fig. 2 Serial changes in U-Prot in the COMBI and RASI groups
from time of biopsy to 5 years after treatment. Median (IQR) U-Prot
(g/g Cre) in the COMBI group was 1.385 (0.96-1.97) at the time of
renal biopsy, 0.505 (0.29-0.97) at 1 year, 0.40 (0.18-0.95) at 2 years,
0.395 (0.11-1.05) at 3 years, 0.33 (0.19-1.03) at 4 years, and 0.46
(0.24-1.02) at 5 years after treatment. The serial change of U-Prot
tended to decrease, but there was no significant difference by the
Friedman test. Median (IQR) U-Prot (g/g Cre) in the RASI group was
1.17 (0.71-1.65) at the time of renal biopsy, 0.61 (0.16-1.15) at
1 year, 0.78 (0.26-1.49) at 2 years, 0.75 (0.03-1.12) at 3 years, 0.52
(0.12-0.91) at 4 years, and 0.75 (0.17-1.80) at 5 years after
treatment. It also tended to decrease, but there was no significant
difference by the Friedman test from O to 5 years after treatment.
Each median U-Prot at 0, 1, 2, 3, 4 and 5 years after treatment did not
differ significantly between the groups by Mann—Whitney U test

for each year after treatment was not significantly different
between the groups (Fig. 2). Figure 3 shows the serial
change in U-RBC from the time of renal biopsy to 5 years
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Fig. 3 Serial changes in U-RBCs in the COMBI and RASI groups
from time of biopsy to 5 years after treatment. Median (IQR) U-RBCs
(counts/hpf) in the COMBI group was 30 (10-100) at the time of
renal biopsy, 5 (1-13.75) at 1 year, 5 (1-10) at 2 years, 5 (0.63-10) at
3 years, 5 (0.5-10) at 4 years, and 1 (0.25-10) at 5 years after
treatment. There was a significant difference by the Friedman test
from O to 5 years after treatment (P < 0.0001). Median (IQR) U-RBC
(counts/hpf) in the RASI group was 10 (3.5-45) at the time of renal
biopsy, 5.5 (1-10) at 1 year, 5 (0.2-10) at 2 years, 2 (0.5-6) at
3 years, 1 (0.175-5) at 4 years, and 1 (1-5) at 5 years after treatment.
There was a significant difference by the Friedman test from 0O to
5 years after treatment (P < 0.0001). Each median U-RBC value at 1,
2, 3, 4 and 5 years after treatment did not differ significantly by
Mann-Whitney U test between both groups, although U-RBC count
during treatment was significantly different between both groups
(P = 0.0171) (Table 2)

after treatment, and it was significantly decreased in both
groups (P < 0.0001 in COMBI group and P < 0.0001 in
RASI group). However, there was no significant difference
for each year after treatment between the groups, although
U-RBC count at the time of biopsy was significantly higher
in the COMBI than the RASI group.

Survival analysis until 50% decrease in eGFR
and ESRD

Figures 4 and 5 show the survival analysis until 50%
decrease in eGFR from baseline (Fig. 4) and until the
development of ESRD (Fig. 5). The cumulative survival
rate was not significantly different between the groups
(log-rank test: until 50% decrease of eGFR, P = 0.7665;
until ESRD, P = 0.1810).

Risk factors for progression to ESRD

The hazard ratio (HR) of possible risk factors of the
development of ESRD is listed in Table 4; they were not
effective for predicting progression of renal disease.

Discussion

We hypothesized that combination therapy with steroids
and RASIs was superior to monotherapy with RASIs for
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Fig. 4 Cumulative survival rate in the COMBI and RASI groups
until 50% decrease in eGFR. The survival rate was not significantly
different between the groups (log-rank test, P = 0.7665)
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Fig. 5 Cumulative survival rate in the COMBI and RASI groups
until ESRD. The survival rate did not differ significantly between the
groups (log-rank test, P = 0.1810)

Table 4 HR of possible ESRD by multivariate Cox regression

HR 95% CI P value
eGFR (per 10 ml/min decrease) 1.43 0.77-2.61 0.2444
U-Prot (per 0.5 g/g Cre) 1.34 0.86-2.18 0.1939
U-RBC (per 25 counts/HF) 0.65 0.37-1.08 0.1002
M-BP (per 10 mmHg) 0.97 0.63-1.53 0.8917
Histological grade (per 1 grade) 0.65 0.37-1.08 0.4184
Clinical and histological grade (vs. very 5.99 0.52-91.5 0.1538

high)

Combination therapy (vs. ARB) 3.39 0.95-13.7 0.0603

M-BP mean blood pressure

long-term renal survival and prevention of ESRD, even in
patients with advanced IgAN and impaired renal function.
We speculated that the anti-inflammatory and
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immunosuppressive effects of steroid therapy repaired the
active histological lesions and the antiglomerular hyper-
tensive and antihyperfiltration effects of RASIs protected
the remaining normal glomeruli.

Manno et al. conducted a randomized controlled study
to compare combination therapy with steroids and ACEIs
and monotherapy with ACEIs. Their inclusion criteria were
moderate histological grade, eGFR > 50 ml/min/1.73 m2,
and U-Prot > 1.0 g/day, and 48 cases were treated with
combination therapy and 49 with ACEI monotherapy. They
showed that renal survival rate, doubling of S—Cr, and
ESRD after 8 years were significantly better in the com-
bination therapy group than in the ACEI monotherapy
group [16]. Lv et al. reported similar results, although their
study was smaller in size and had a shorter observation
period. Their inclusion criteria were U-Prot > 1.0 g/24 h
and < 5.0 g/day, and eGFR > 30 ml/min/1.73 m* [17].
Choi et al. [18] reported that a combination of steroids and
ARBs significantly decreased U-Prot and hematuria and
improved renal function over 4 years in 50 patients with
IgAN whose S—Cr was <2.0 mg/dl. All these studies sup-
port our hypothesis because they also expected the same
mechanism for the beneficial effect of steroids and RASIs
in IgAN, although they included IgAN patients with nor-
mal renal function.

Our results, however, indicated that combination ther-
apy with steroids and RASIs was not superior to mono-
therapy with RASIs in terms of long-term renal survival
rate until 50% decrease in eGFR and ESRD. This unex-
pected result could have been because the main mechanism
for long-term progression of advanced IgAN with impaired
renal function was not mainly immunopathology and glo-
merular and interstitial inflammation, but glomerular
hypertension and hyperfiltration caused by activation of the
RAS. The decline in the reduction of U-Prot and U-RBC in
the COMBI group until 2 years after treatment seemed to
be higher than that in the RASI group (U-Prot—COMBI
group 1.39 — 0.40 g/g Cre, RASI group 1.17 — 0.78 g/g
Cre; U-RBC—COMBI group 30 — 5 counts/hpf, RASI
group 10 — 5 counts/hpf); however, U-Prot and U-RBC
for each year after treatment were not significantly differ-
ent between the groups, and the difference between the
groups became smaller with each year. Moreover, serial
change of eGFR over 5 years was significantly decreased
in the RASI group, although the renal function in the
COMBI group was maintained over 5 years; however,
there was no difference between either group in the renal
survival rate over the long-term observation period. These
results indicated that the beneficial effect of steroid therapy
seemed to be observed earlier, but it did not affect the long-
term renal survival. The results of multivariate Cox
regression also supported this indication, because combi-
nation therapy of RASIs and steroids did not decrease the
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HR for progression to ESRD. Moreover there was no
independent risk factor for progression to ESRD. We
suspected that in the cases which already had deteriorated
renal function, many small factors might become a risk
for progression; therefore, independent risk factors could
not be analyzed by multivariate Cox regression. In the
studies by Manno et al. the reduction in U-Prot occurred
earlier in the combination therapy than in the ACEI
monotherapy group during the first 2 years, but was not
significantly different after 2 years. This result also
indicated that the effect of steroid treatment was only
seen during the treatment period, and the long-term ren-
oprotective effect was mainly dependent on the RASIs.
They included IgAN patients with normal renal function
(mean eGFR 97.5 ml/min/1.73 m? in the ACEI mono-
therapy group and 100.4 ml/min/1.73 m? in the combi-
nation group) and moderate histological lesions. We
suspect that they also included many cases whose main
etiology of renal impairment was active inflammatory
change, and that were affected mainly by steroid therapy
and minimally by ACEI therapy. Moreover, their study
period was shorter than in our study, and we suspect that
with our longer study period, patients tended to be more
affected by the RASIs than the steroids, because IgAN is
a slow progressive renal disease caused by the glomerular
hypertension and hyperfiltration. In our study, the longer
observation period, severe renal dysfunction and severe
histological lesions seemed to lead to quite different
results from those of Manno et al. Considering the severe
adverse effects of steroid therapy, monotherapy with
RASIs should be implemented, and steroid therapy
should be carefully given to patients with advanced IgAN
and impaired renal function, although IgAN patients with
normal renal function or moderate histological lesions
should be treated with combination therapy. In our study,
several adverse events relating to steroid therapy were
observed in the COMBI group: 5 cases of cataract, 1 case
of fasting glycemia, 3 cases of hyperlipidemia, 1 cases of
osteoporosis, and 1 case of depression. There were no
severe adverse events in the RASI group; severe hyper-
kalemia and unexpected deterioration of renal function
were not seen in either group. Careful use of RASIs
could prevent as well as aid recovery from these adverse
events.

Our study had some limitations. It was a retrospective
observational study and some clinical and histological
findings at baseline were significantly different between the
treatment groups. Manno et al. and Lv et al. carried out
randomized controlled trials; therefore, to avoid selection
bias, a large, prospective, randomized control study should
be conducted. We believe that this is the first step to
resolving the therapeutic strategy for patients with
advanced IgAN and impaired renal function.
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In conclusion, in patients with advanced IgAN and
impaired renal function, combination therapy with steroids
and RASIs was not superior to monotherapy with RASIs
for prevention of progression to ESRD, and steroid treat-
ment for advanced IgAN with impaired renal function
should be considered carefully.
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