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Abstract

Background. No definitive therapeutic consensus has been
established for progressive immunoglobulin A nephropathy
(IgAN).

Methods. We retrospectively investigated 35 patients with
histologically advanced IgAN. The patients were divided
into two groups: 27 received prednisolone and cyclophos-
phamide (PSL+CPA group) and 8 received supportive
treatment (control group). The initial doses of PSL and CPA
were 30mg/day and 50 mg/day, respectively. PSL was tapered
to 2.5mg/day over 2 years and CPA was discontinued at 6
months.

Results. In the control group, mean follow-up duration was
22.9 months, renal progression rate was —20.9 x 107 dl/mg
per month, and all patients developed endstage renal disease
within 5 years. In the PSL+CPA group, mean follow-up
duration was 64.3 months, renal progression rate was
-1.5 x 107 dl/mg per month, and renal survival at 5 years
was 89.8%. Renal prognosis was markedly improved in the
PSL+CPA group compared with the control group. The
patients in the PSL+CPA group were divided into two sub-
groups according to baseline serum creatinine (<2mg/dl or
>2mg/dl); renal survival in the two subgroups was similar
(84.4% versus 100% at S years). Adverse effects of PSL+CPA
were minimal and mild.

Conclusions. 1t is possible that PSL+CPA therapy safely
improved the renal prognosis of patients with severe IgAN
who would otherwise have required dialysis therapy within
5 years. However, a prospective, multicenter clinical trial is
required to prove the effects and safety of this treatment.
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Introduction

Immunoglobulin A nephropathy (IgAN) is the most
common form of idiopathic glomerulonephritis world-
wide."” Although its clinical course is usually benign, 25%—
35% of patients develop endstage renal disease within 20
years of diagnosis.** Several variables indicating the clinical
outcome of [gAN have been suggested, such as the amount
of proteinuria and hematuria at diagnosis, the baseline renal
function, arterial blood pressure, and histopathologic renal
injury. Among these, the most powerful poor prognostic
factors are heavy proteinuria, impaired baseline renal func-
tion, and severe renal morphologic lesions, including glo-
merulosclerosis and tubulointerstitial damage.**

Although IgAN patients with a low risk of progressing
to endstage renal disease require no specific treatment, the
choice of therapy for patients with poor prognostic factors
isavery important problem. However, few published studies,
especially randomized controlled trials, on treatment options
in progressive IgAN are available. Consequently, there is no
definitive international consensus on strategies to preserve
renal function in patients with advanced IgAN.”™"' The con-
sensus in recent articles seems to be that supportive therapy
or isolated conventional corticosteroids cannot improve
renal survival,”” so more active treatments, including
steroid pulse therapy,'*"” tonsillectomy,'*'® and immunosup-
pressive agents'* are needed to treat progressive IgAN.
Furthermore, several reports have indicated that patients
with impaired renal function, with serum creatinine (SCr)
of more than 2-3mg/dl at baseline, will show irreversible
renal deterioration and develop endstage renal disease,
even though they have received active treatments.'™” This
suggests the existence of a “point of no return” in progres-
sive IgAN.

Until 1990-1992, we treated patients with IgAN, includ-
ing those with advanced disease, with supportive therapy, so
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all the patients with advanced disease required dialysis
therapy rapidly. In 1990 (complete transition by 1992),
however, we initiated combination therapy using predniso-
lone and cyclophosphamide (PSL+CPA) for the treatment
of patients with progressive IgAN, and recognized its effi-
cacy. In 2000, we reported our results from 1985 to 1997,
showing that PSL+CPA slowed the progression of moder-
ately advanced IgAN." In this study, we retrospectively
evaluated the clinical effects of PSL+CPA, including the
effects on renal survival, in patients with severe histological
damage and renal impairment.

Patients and methods
Patients

From January 1988 to December 2003, glomerular IgA
deposition was confirmed by renal biopsies in 240 patients
at our Kidney Center. Thirteen patients with other glomeru-
lar diseases or systemic diseases such as Henoch-Schoenlein
purpura and systemic lupus erythematosus were excluded,
and 217 patients were specified as having isolated primary
IgAN. Semiquantitative analysis of renal tissues showed
severe histological changes in 35 (16%) of these 217 patients
— 16 men and 19 women (mean age, 44.3 years). At biopsy,
all 35 patients showed impaired renal function with heavy
proteinuria, which had been considered as the most power-
ful prognostic factor for endstage renal disease. Eight of
these patients were treated with supportive therapy during
the period from 1988 to 1992. We defined them as the control
group. From 1990, we started combination therapy using
PSL+CPA for patients with advanced IgAN. During the
period from 1992 to 2003, the 27 patients who had been
treated with PSL+CPA were defined as the PSL+CPA
group. Informed consent was obtained from all patients
before the start of treatment.

Renal biopsy morphology criteria

Renal biopsies were examined by a single renal pathologist
who was blinded to the patient information. All renal speci-
mens for light microscopy were stained with hematoxylin
and eosin, periodic acid Schiff, and periodic acid methena-
mine. In each biopsy specimen, we evaluated, semiquantita-
tively, eight different parameters: mesangial hypercellularity,
crescents, tuft adhesion, mesangial sclerosis, global sclerosis,
tubular atrophy, interstitial fibrosis, and vascular sclerotic
changes, according to the method described by Kobayashi
et al.”’ This method was also used for histological evaluation
in our previous report. Each parameter was graded from 0
to 3 and the sum of all scores represented the degree of
histological renal damage, ranging from 0 to 24. For immu-
nofluorescence studies, another specimen was snap-frozen
in n-hexane with dry-ice acetone at —70°C, and was cut at 4
um on a cryostat. Sections were stained with fluorescein
isothiocyanate-conjugated monospecific antisera against

human IgG, IgA, IgM, C3, Clq, and fibrinogen (Dako,
Glostrup, Denmark).

Treatment protocol

PSL was started at a dose of 30mg/day and tapered to
2.5mg/day over a 2-year period (30mg/day for 1 week,
20mg/day for 2 weeks, 15 mg/day for 1 month, 10 mg/day for
6-8 months, Smg/day for 6-12 months, and 2.5 mg/day for
12 months). CPA was administered for the initial 3 months
at 50mg/day, and at 25mg/day for another 3 months and
then discontinued.

Antiplatelet agents were administered more frequently
in the control group compared with the PSL+CPA group
(75% versus 7%; P = 0.0004), and no patient received
fish oil treatment. To control blood pressure (systolic
blood pressure <130mmHg and diastolic blood pressure
<80mmHg), antihypertensive drugs, including calcium-
channel blockers, beta-blockers, angiotensin-converting
enzyme inhibitors (ACE-Is), and/or angiotensin II receptor
blockers (ARBs) were used if necessary in both groups. No
patient from either group received tonsillectomy before or
during the follow-up period.

Assessment of clinical outcome

After discharge from hospital, all patients visited our Kidney
Center monthly, and physical examination and laboratory
tests were performed, including urinary protein excretion
and SCr. If the patients showed stable renal function, they
were followed up every 2 or 3 months. Quantitative analysis
of proteinuria was assessed by the ratio of urinary protein
to urinary creatinine (UP/UCr). This parameter was closely
correlated with 24-h urinary protein excretion; we usually
measured UP/UCr for the follow-up of outpatients with
proteinuria.

The effect of treatment was evaluated by the progression
rate (PR) and renal survival rate. PR was defined as the
slope of the regression line between the time after renal
biopsy and the reciprocal SCr. The development of endstage
renal disease during the observation period was considered
as the endpoint, and patients who were lost to follow-up or
did not reach endstage renal disease at the end of the obser-
vation period were classified as censored cases.

Statistical analysis

Data values are expressed as means = SD. To test for sta-
tistically significant differences in clinical variables and PR
between the control group and the PSL+CPA group, the
Mann-Whitney U-test was used. Fisher’s exact test was used
to compare frequencies. Renal survival rate was plotted
using the Kaplan-Meier method, and differences between
the two groups were tested by log-rank and Tarone-Ware
tests. A P value of less than 0.05 was considered to be sta-
tistically significant.
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Table 1. Characteristics of the patients

Control group PSL+CPA group P
No. of patients 8 27
Age (years) 39.0£15.1 46.0 £ 14.7 NS
Men/women 5/3 11/16 NS
SBP (mmHg) 146.0 £8.2 150.7 £ 3.7 NS
DBP (mmHg) 88.8 +4.1 89.0 £2.6 NS
SCr at biopsy (mg/dl) 25+1.1 1.8+£0.5 NS
SCr at last follow-up (mg/dl) 148 +4.1 40+£3.7 <0.0001
UP/UCr at biopsy 44129 30t 1.6 NS
UP/UCr at last follow-up 4618 14+1.1 <0.0005
Follow-up duration (months) 229 £15.6 64.3£352 <0.005
ESRD 8/8 (100%) 6/27 (22%) <0.0001
CCBs/BBs 6/8 (75%) 22/27 (81%) NS
ACE-Is/ARBs 3/8 (38%) 23/27 (85%) NS

Values are expressed as means £ SD

PSL, prednisolone; CPA, cyclophosphamide; SBP, systolic blood pressure; DBP, diastolic blood
pressure; SCr, serum creatinine; UP/UCTr, ratio of urinary protein to urinary creatinine; ESRD,
endstage renal disease; CCBs, calcium-channel blockers; BBs, beta-blockers; ACE-Is, angiotensin-
converting enzyme inhibitors; ARBs, angiotensin II receptor blockers

Results
Baseline characteristics and changes in clinical data

Table 1 shows the clinical characteristics at renal biopsy.
Because we treated all patients with advanced IgAN with
PSL+CPA from 1992 to 2003 (a period of 11 years), the
number of cases in the PSL+CPA group was greater than
that in the control group. Distributions of age and sex
showed no significant differences, and blood pressure was
similar in the two groups. Moderate to severe elevation of
the initial SCr in both groups (range, 1.2-4.0mg/dl) was
recognized, and the SCr in the control group (range, 1.4-
4.0mg/dl) tended to be higher than that in the PSL+CPA
group (range, 1.2-3.0mg/dl), but insignificantly. The patients
in both groups showed heavy proteinuria (UP/UCr; 1.2—
9.5). The control group also showed greater urinary protein
excretion than the PSL+CPA group, but the difference
between them was not significant.

Because all patients in the control group rapidly lost
renal function and reached endstage renal disease, the
follow-up period of the control group was significantly
shorter than that of the PSL+CPA group. The frequency of
patients reaching endstage renal disease during the obser-
vation period in the PSL+CPA group was much lower than
that in the control group (22% versus 100%). At the last
follow-up, SCr in the PSL+CPA group was significantly
elevated, but its change was mild compared with that in the
control group. Urinary protein excretion at the last follow-
up was similar to the baseline in the control group. However,
proteinuria was significantly reduced in the PSL+CPA
group.

Calcium-channel blockers and/or beta-blockers were
needed to control blood pressure in most patients in both
groups (75% of the control group and 81% of the PSL+CPA
group; P = 0.65). ACE-Is or ARBs were used in 3 patients
(38%) in the control group and 19 patients (70%) in the
PSL+CPA group. The proportion of patients receiving ACE-

Table 2. Comparison of mean histological scores

MH CR AD MS GS TA IF VS Total

Control 1.4 1.0 13 20 25 21 21 18
PSL+CPA 1.7 07 12 19 27 22 21 13

14.1
13.7

PSL, prednisolone; CPA, cyclophosphamide; MH, mesangial hyper-
cellularity; CR, crescent; AD, tuft adhesion; MS, mesangial sclerosis; GS,
global sclerosis; TA, tubular atrophy; IF, interstitial fibrosis; VS, vascular
sclerotic change

Is or ARBs in the PSL+CPA group was larger than that in
the control group, but there was no significant difference
(P = 0.12). No patient in either group received combined
therapy using ACE-Is and ARBs.

Histological scores for both groups are shown in Table 2.
In our previous report, the severity of histological changes
was categorized into three grades, mild (score 0-6), moder-
ate (score 7-11), and severe (score 12-24), and “moderate”
and “severe” cases were recruited as the study population.
In the present study, the entry criterion was limited to
patients with a “severe” histological score. The distribution
and grade of histological renal damage in the two groups
were similar, and the mean total score in each group was
higher than that in our previous study (14.1 versus 12.3
in the control group; 13.7 versus 11.2 in the PSL+CPA

group).

Clinical outcome

Changes in the reciprocal SCr of all patients in both groups
are shown in Fig. 1. All patients in the control group (before
1992) rapidly progressed to endstage renal disease and
required dialysis treatment within 5 years. After 1992, the
progression of renal failure was not arrested completely, but
the rate of decline in the reciprocal SCr in the PSL+CPA
group was very slow compared to that in the control group.
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Table 3. Comparison of progression rates in patients with and without ACE-I/ARB treatment

Progression rate ( x 10~ dl/mg per month) P

Without ACE-Is/ARBs

With ACE-Is/ARBs

~182+75 (n=>5)
~18+49 (n=8)

Control group
PSL+CPA group

0.18
0.75

—253+89 (n=3)
-13+42 (n=19)

Values are expressed as means = SD

PSL, prednisolone; CPA, cyclophosphamide; ACE-Is, angiotensin-converting enzyme inhibitors;

ARBs, angiotensin II receptor blockers

Fifteen patients (56%) were free from endstage renal
disease over the 5-year period, including 2 patients without
dialysis treatment over a period of 10 years. Furthermore,
10 patients (37%) in the PSL+CPA group showed an
improvement in renal function. Six patients (22%) in the
PSL+CPA group reached endstage renal disease during the
follow-up period, but the time from renal biopsy to the ini-
tiation of dialysis treatment in the PSL+CPA group was
significantly longer than that in the control group (66.5
months versus 22.9 months; P = 0.0045). The mean PR in
the PSL+CPA group was markedly lower than that in the
control group (-1.5 + 4.3 x 107 dl/mg per month versus
-20.9 + 8.3 x 107’ dl/mg per month; P < 0.0001). Additionally,
to estimate the influence of ACE-Is/ARBs, we compared
the PRs of patients receiving them with the PRs of those
that did not (Table 3). There was no significant difference
between the mean PRs of patients receiving ACE-Is/ARBs
and those that did not, in either group. Independently of
ACE-I/ARB treatment, PR was significantly reduced in the
PSLA+CPA group.

A comparison of renal survival in the two groups by
Kaplan-Meier analysis is shown in Fig. 2. Renal survival in
the PSL+CPA group was markedly high compared with that
in the control group (95.5% versus 12.5% at 3 years, 89.8%
versus 0% at S years, and 56.9% versus 0% at 8 and 10 years;
P < 0.0001 by log-rank and Tarone-Ware tests).

Furthermore, we performed two subgroup analyses
within the PSL+CPA group. Firstly, the patients in the
PSLA+CPA group were divided into those with an SCr of less
than 2 mg/dl at baseline (subgroup A, SCr range 1.2-1.9mg/
dl, mean follow-up period 64.7 £ 36.1 months; n = 17) and
those with an SCr of 2mg/dl or more at baseline (subgroup
B, SCr range 2.0-3.0mg/dl, mean follow-up period 63.5 +
35.5 months; n = 10; Fig. 3). There was no significant differ-
ence in renal survival between subgroup A and B, based on
the Kaplan-Meier analysis (92.9% versus 100% at 3 years,
84.4% versus 100% at 5 years, and 52.8% versus 60.0% at
8 and 10 years; P = 0.754 by log-rank and P = 0.696 by
Tarone-Ware tests). The mean PR was also similar in the
two subgroups (~1.9 x 107 dl/mg per month in subgroup A
versus —0.7 x 10~ dlI/mg per month in subgroup B; P=0.861).
Secondly, the patients in the PSL+CPA group were divided
into three subgroups based on clinical responses, and we
compared their clinical characteristics (Table 4). Subgroup
I included the patients who showed an improvement of
renal function (PR > 0). Subgroup II included the patients
who showed a decline of renal function (PR < 0) but did
not develop endstage renal disease. Subgroup III included
the patients who developed endstage renal disease. Age,
SCr level, and proteinuria at baseline in subgroup III tended
to be higher than those in the other two subgroups, but
insignificantly.
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Adverse effects of treatment

In the PSL+CPA group, only two patients developed adverse
effects that were probably related to the treatment. Gastric
ulcer was observed in one patient (a 33-year-old man) and
this was well controlled with an oral anti-H, blocker. One
patient (a 31-year-old woman) developed diabetes mellitus
44 months after the start of PSL+CPA. Although she
required insulin therapy, her blood sugar was well con-
trolled. No specific adverse effects were observed in the
control group.

Time since biopsy (month)

Discussion

We previously reported the effect of the PSL+CPA combi-
nation therapy in patients with moderately advanced IgAN,
and showed that using PSL+CPA slowed the deterioration
of renal function.” In the present study, we reported out-
comes in patients with advanced histological changes, who
were a minor stratum characterized by heavy proteinuria
and impaired renal function and who developed endstage
renal disease rapidly. All patients in the control group
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Table 4. Subgroup analysis of characteristics based on clinical responses in the PSL+CPA

group

Subgroup 1 Subgroup 11 Subgroup III P
No. of patients 9 12 6
Age (years) 473 +17.2 42.4+138 532+10.5 NS
Men/women 4/5 3/9 4/2 NS
SCr at biopsy (mg/dl) 1.8+£0.5 1.7+£0.4 2107 NS
UP/UCr at biopsy 3.0+20 27+14 33+15 NS
Histological score 143 £33 13.2+£3.0 140+ 1.7 NS
ACE-Is/ARBs 8/9 (89%) 7112 (58%) 4/6 (67%) NS
PR (x107°dl/mg per month) 2.7+3.0 -1.8+0.9 -70+34 <0.0001

Values are expressed as means + SD. Subgroup I consisted of patients who showed an improve-
ment of renal function (PR 2 0). Subgroup II consisted of patients who showed a decline of renal
function (PR < 0), but did not develop endstage renal disease. Subgroup I1I consisted of patients

who developed endstage renal disease

SCr, serum creatinine; UP/UCT, ratio of urinary protein to urinary creatinine; ACE-Is, angioten-
sin-converting enzyme inhibitors; ARBs, angiotensin II receptor blockers; PR, progression rate

required dialysis therapy within 5 years. By contrast, the
PSL+CPA combination therapy apparently reduced the
incidence of endstage renal disease and elevated the renal
survival at 5 years to almost 90%.

Beneficial effects of corticosteroids in patients with pro-
gressive [gANhave been reported since the 1980s. Kobayashi
et al.” reported that the 10-year renal survival rate was 80%
in the steroid-treated group compared with 34% in the
nonsteroid-treated group. Recently, Pozzi et al.'” showed
that the 10-year renal survival in the steroid-treated group
was significantly better than that in the supportive treat-
ment group (97% versus 53%). However, patients with
renal impairment were excluded in both reports, so the
effectiveness of corticosteroids in patients with advanced
IgAN is unclear. Katafuchi et al.”” reported that low-dose
prednisolone reduced the amount of urinary protein excre-
tion, but could not improve renal survival compared with
supportive treatments. This report made an important sug-
gestion, that additional immunosuppressive agents would
be needed to prevent the progression of advanced IgAN,
with minimal side effects of the corticosteroids.

The efficacy of treatment in IgAN patients with renal
impairment remains controversial and, unfortunately, there
have only been a few trials.”"" Hotta et al."* reported that
steroid pulse therapy and tonsillectomy contributed to clini-
cal remission, but ACE-Is, conventional steroid therapy, and
CPA did not. Following that study, Sato et al.' reported that
steroid pulse therapy combined with tonsillectomy was
found to improve renal survival much better than conven-
tional steroid therapy (82.8% versus 51.0% at 8 years),
and there was no difference between conventional steroid
therapy and supportive therapy (51.0% versus 45.1% at 8
years). However, even combination therapy with tonsillec-
tomy and steroid pulse therapy could not improve renal
survival compared with supportive therapy in patients with
a baseline SCr level of more than 2mg/dl, and these authors
concluded that a baseline SCr of 2 mg/dl would be a possible
criterion for the stabilization of renal function; that is “the
point of no return.” On the other hand, in our present study,
there was no difference between the renal survival of
patients with a baseline SCr of 2mg/dl or more and that of

patients with a baseline SCr of less than 2mg/dl. In our
present study, the renal survival of patients with an SCr of
2mg/dl or more at baseline was almost the same as the
results in the reports of Sato et al.' until about 8 years after
biopsy, but the renal survival at 10 years in the present study
was higher than that reported by Sato et al.'® (60% versus
about 30%).

There have been only six randomized controlled trials of
immunosuppressive agents in patients with IgAN, includ-
ing one trial of azathioprine,” one of cyclophosphamide
followed by azathioprine,” and four of mycophenolate
mofetil.”>*® Among these studies, only the study by Bal-
lardie and Roberts,” who used corticosteroids and cyclo-
phosphamide, showed an improvement in renal progression
in patients at high risk of endstage renal disease. In that
trial, patients with impaired renal function (SCr > 1.5mg/dl)
were included. The PRs of patients without treatment were
-12.5 to —-13.9 x 10 dl/mg per month (—4.85 to —5.19 x
107°1/umol per day), and all patients in the control group
developed endstage renal disease within 5 years. These
patients were very much like those in our control group, as
regards PRs and renal survival. Additionally, it is notewor-
thy that the side effects of CPA were minimal in that trial.
The side effects of treatment in the present study were also
minimal (7%), and they were all mild cases.

Following our first report in 2000," which described the
benefits of PSL+CPA therapy in patients with advanced
IgAN, we still use PSL+CPA for the treatment of patients
with progressive disease. Therefore, we could follow up
more patients for longer observation periods than that in
our previous study and analyze the accumulated outcomes
in IgAN patients limited to those with advanced disease.
Comparing the results of our previous report and those of
the present study, the PRs of patients in the PSL+CPA
group were —4.5 x 10~ dl/mg per month (-0.054dl/mg per
year) and —1.5 x 10”dl/mg per month, and the scores for
histological renal damage were 11.2 and 13.7, respectively.
Interestingly, even though the renal damage in the patients
in the present study was more severe than that in the
patients in the previous study, the renal prognosis of the
patients in the present study was better with similar treat-



ments. The reason for this might be that the number of
patients showing improvement in their renal function was
increased by the prolonged observation period. From the
viewpoint of clinical responses, the patients in PSL+CPA
group in the present study were broadly divided into
“responders” and “nonresponders.” So we performed sub-
group analysis, but could not find the prognostic factors
associated with “responders” and “nonresponders.”

In conclusion, it is possible that combination therapy
using PSL+CPA is able to prevent rapid progression to
endstage renal disease in patients with histologically
advanced IgAN, especially those showing severe renal
impairment beyond “the point of no return,” and our treat-
ment protocol of PSL+CPA is considered to be safe with
regard to side effects. To prove the effects and safety of this
treatment, however, a prospective, multicenter clinical trial
is required.

References

1. D’Amico G. The commonest glomerulonephritis in the world: IgA
nephropathy. Q J Med 1987;64:709-27.

2. Stratta P, Segoloni GP, Canavese C, Sandri L, Mazzucco G, Roc-
catello D, et al. Incidence of biopsy-proven primary glomerulone-
phritis in an Italian province. Am J Kidney Dis 1996;27:631-9.

3. Galla JH. IgA nephropathy. Kidney Int 1995;47:377-87.

4. Koyama A, Igarashi M, Kobayashi M. Natural history and risk
factors for immunoglobulin A nephropathy in Japan. Am J Kidney
Dis 1997;29:526-32.

5. Alamartine E, Sabatier JC, Guerin C, Berliet JM, Berthoux F. Prog-
nostic factors in mesangial IgA glomerulonephritis: an extensive
study with univariate and multivariate analyses. Am J Kidney Dis
1991;18:12-9.

6. Ibels LS, Gyory AZ. IgA nephropathy: analysis of the natural
history, important factors in the progression of renal disease, and
a review of the literature. Medicine 1994;73:79-102.

7. Strippoli GF, Manno C, Schena FP. An “evidence-based” survey of
therapeutic options for IgA nephropathy: assessment and criticism.
Am J Kidney Dis 2003;41:1129-39.

8. Floege J, Eitner F. Present and future therapy options in IgA-
nephropathy. J Nephrol 2005;18:354-61.

9. Locatelli F, Del Vecchio L, Pozzi C.IgA glomerulonephritis: beyond
angiotensin-converting enzyme inhibitors. Nat Clin Pract Nephrol
2006;2:24-31.

10. Barratt J, Feehally J. Treatment of IgA nephropathy. Kidney Int
2006;69:1934-8.

11. Appel GB, Waldman M. The IgA nephropathy treatment dilemma.
Kidney Int 2006;69:1939-44.

12. Katafuchi R, Ikeda K, Mizumasa T, Tanaka H, Ando T, Yanase T,
et al. Controlled, prospective trial of steroid treatment in IgA
nephropathy: a limitation of low-dose prednisolone therapy. Am J
Kidney Dis 2003;41:972-83.

13. Kobayashi Y, Hiki Y, Fujii K, Kurokawa A, Tateno S. Moderately
proteinuric IgA nephropathy: prognostic prediction of individual
clinical courses and steroid therapy in progressive cases. Nephron
1989:53:250-6.

14. Hotta O, Miyazaki M, Furuta T, Tomioka S, Chiba S, Horigome I,
et al. Tonsillectomy and steroid pulse therapy significantly impact

15

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

303

on clinical remission in patients with IgA nephropathy. Am J
Kidney Dis 2001;38:736-43.

. Tamura S, Ueki K, Ideura H, Tsukada Y, Maezawa A, Kawai H,

et al. Corticosteroid therapy in patients with IgA nephropathy and
impaired renal function. Clin Nephrol 2001;55:192-5.

Sato M, Hotta O, Tomioka S, Horigome I, Chiba S, Miyazaki M,
et al. Cohort study of advanced IgA nephropathy: efficacy and limi-
tations of corticosteroids with tonsillectomy. Nephron Clin Pract
2003;93:¢137-45.

Pozzi C, Andrulli S, Del Vecchio L, Melis P, Fogazzi GB, Altieri P,
et al. Corticosteroid effectiveness in IgA nephropathy: long-term
results of a randomized, controlled trial. ] Am Soc Nephrol 2004;
15:157-63.

Tsuruya K, Harada A, Hirakata H, Mitsuiki K, Johko T, Kondoh H,
et al. Combination therapy using prednisolone and cyclophospha-
mide slows the progression of moderately advanced IgA nephrop-
athy. Clin Nephrol 2000;53:1-9.

Mclntyre CW, Fluck RJ, Lambie SH. Steroid and cyclophospha-
mide therapy for IgA nephropathy associated with crescenteric
change: an effective treatment. Clin Nephrol 2001;56:193-8.
Ballardie FW, Roberts IS. Controlled prospective trial of predniso-
lone and cytotoxics in progressive IgA nephropathy. ] Am Soc
Nephrol 2002;13:142-8.

Tumlin JA, Lohavichan V, Hennigar R. Crescentic, proliferative
IgA nephropathy: clinical and histological response to methylpred-
nisolone and intravenous cyclophosphamide. Nephrol Dial Trans-
plant 2003;18:1321-9.

Rasche FM, Klotz CH, Czock D, Karges W, Muche R, Jehle PM,
et al. Cyclophosphamide pulse therapy in advanced progressive
IgA nephropathy. Nephron Clin Pract 2003;93:¢131-6.

Yoshikawa N, Ito H, Sakai T, Takekoshi Y, Honda M, Awazu M,
et al. A controlled trial of combined therapy for newly diagnosed
severe childhood IgA nephropathy. The Japanese Pediatric IgA
Nephropathy Treatment Study Group. J Am Soc Nephrol 1999;
10:101-9.

Goumenos DS, Davlouros, P, El Nahas AM, Ahuja M, Shortland
JR, Vlachojannis JG, et al. Prednisolone and azathioprine in IgA
nephropathy — a 10-year follow-up study. Nephron Clin Pract 2003;
93:¢58-68.

Chen X, Chen P, Cai G, Wu J, Cui Y, Zhang Y, et al. A randomized
control trial of mycophenolate mofetil treatment in severe IgA
nephropathy (in Chinese). Zhonghua Yi Xue Za Zhi 2002;82:
796-801.

Maes BD, Oyen R, Claes K, Evenepoel P, Kuypers D, Vanwal-
leghem J, et al. Mycophenolate mofetil in IgA nephropathy: results
of a 3-year prospective placebo-controlled randomized study.
Kidney Int 2004;65:1842-9.

Tang S, Leung JC, Chan LY, Lui YH, Tang CS, Kan CH, et al. Myco-
phenolate mofetil alleviates persistent proteinuria in IgA nephrop-
athy. Kidney Int 2005;68:802-12.

Frisch G, Lin J, Rosenstock J, Markowitz G, D’Agati V, Radhakrish-
nan J, et al. Mycophenolate mofetil (MMF) vs placebo in patients
with moderately advanced IgA nephropathy: a double-blind
randomized controlled trial. Nephrol Dial Transplant 2005;20:
2139-45.

Scholl U, Wastl U, Risler T, Braun N, Grabensee B, Heering P, et al.
The “point of no return” and the rate of progression in the natural
history of IgA nephritis. Clin Nephrol 1999;52:285-92.

Kobayashi Y, Fujii K, Hiki Y, Tateno S. Steroid therapy in IgA
nephropathy: a prospective pilot study in moderate proteinuric
cases. Q J Med 1986;61:935-43.

Kobayashi Y, Hiki Y, Kokubo T, Horii A, Y, Tateno S. Steroid
therapy during the early stage of progressive IgA nephropathy: a
10-year follow-up study. Nephron 1996;72:237-42.



