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Abstract

Background Pozzi et al. reported the effectiveness of
steroid pulse therapy (Pozzi’s regimen) in IgA nephropathy
(IgAN). The present study was performed to clarify the
predictive factors for IgAN patients treated with Pozzi’s
regimen.

Methods One hundred nine IgAN patients treated by
Pozzi’s regimen were observed for up to 112.6 (median
39.7) months, and remission of proteinuria (PR) and dis-
appearance of urinary abnormalities [complete remission
(CR)] after Pozzi’s regimen were analyzed. Predictive
factors for the glomerular filtration rate (GFR) slopes for
up to 5 years were analyzed among 81 patients who were
observed for at least 2 years. The outcome of a 50 %
increase in sCr was compared between the CR and non-CR
groups within 2 years.

Results Cumulative PR and CR rates increased rapidly
until 2 years (54.5 and 46.8 % at 2 years), and then slowly

M. Tatematsu - Y. Yasuda (D<) - Y. Morita - I. Sakamoto -
N. Tsuboi - W. Sato - E. Imai - S. Matsuo - S. Maruyama
Department of Nephrology, Internal Medicine,

Nagoya University Graduate School of Medicine,

65 Tsurumai-cho, Showa-ku, Nagoya 466-8560, Japan
e-mail: yyasuda@med.nagoya-u.ac.jp

K. Kurata
Department of Nephrology and Rheumatology,
Tosei General Hospital, Aichi, Japan

T. Naruse
Department of Nephrology, Kasugai Municipal Hospital,
Aichi, Japan

R. Yamamoto
Department of Geriatric Medicine and Nephrology,
Osaka University Graduate School of Medicine, Osaka, Japan

but steadily up to 6 years (72.8 and 66.4 % at 6 years).
Baseline characteristics of the CR and non-CR groups
within 2 years were similar except for proteinuria. GFR
slope was steeper in the non-CR group than in the CR
group (—2.44 + 5.12 vs. —0.32 & 3.34 ml/min/1.73 m?/
year). On multivariate analysis, sex and CR within 2 years
were associated with GFR slope. Kaplan-Meier analysis
demonstrated a better survival rate in CR group patients
without a 50 % increase in sCr (p = 0.024).

Conclusions Among IgAN patients treated with Pozzi’s
regimen, CR within 2 years predicts a good prognosis.

Keywords IgA nephropathy - Immunosuppression -
Glomerular filtration rate - Outcomes - Clinical nephrology

Introduction

Immunoglobulin A nephropathy (IgAN) is one of the
most common causes of glomerulonephritis worldwide,
and its prevalence is reported to be higher in the Pacific
Rim and Mediterranean areas [1-3]. The pathogenesis of
IgAN is still a matter of debate [4, 5]. In Japan, IgAN
accounts for around 30 to 40 % of all cases of primary
glomerulonephritis [6]. Although IgAN was originally
reported as a rather stable type of renal disease [1], its
prognosis turned out to be poor, and approximately
40 % of patients ultimately developed end-stage renal
disease (ESRD) within 20 years [6, 7]. Thus, IgAN
patients are treated by various immunosuppressive
therapy regimens when the prognosis is expected to be
worse [7-10].

Kobayashi et al. [11] first reported the long-term effect
(10 years) of oral corticosteroid therapy for moderate IgAN
patients in a case control study. The clinical value of
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methylprednisolone (mPSL) pulse therapy was demon-
strated by Pozzi et al. [12, 13] in a randomized, controlled
trial (RCT). However, even with Pozzi’s regimen, renal
function continues to decline in some IgAN patients.
Locateli et al. showed that the renal survival rate without a
33 % reduction in estimated creatinine clearance (CCr)
using the Cockroft and Gault formula [14] decreased as the
follow-up period extended [15]. Another RCT with Pozzi’s
regimen showed renal survival without a 50 % increase in
sCr was 89 % at 5 years and 84 % at 7 years [16]. Thus, a
prognostic factor is desired to predict renal outcome after
treatment.

In clinical research, systolic hypertension, massive
proteinuria, renal impairment, and severe histological
findings on renal biopsy have been reported as risk factors
for ESRD [8]. In addition, inappropriate lifestyles,
including high-salt and high-protein diets, are also associ-
ated with ESRD [9]. Of these, proteinuria is one of the best
predictive risk factors for ESRD. Reich et al. [17] reported
the association of time average proteinuria (TAP) with
renal survival in IgAN in a retrospective cohort. However,
only a small number of patients received immunosup-
pressive therapy in this study, and with TAP it seems to be
difficult to predict outcome in the early phase after
treatment.

Among IgA nephropathy patients treated with Pozzi’s
regimen, steroid treatment, histological score, proteinuria
reduction at 6 months, and no increase in proteinuria were
significantly associated with renal survival. Although pro-
teinuria reduction at 6 months might be useful as a pre-
dictive marker, it is often seen that the urinary abnormality
gradually improved even after 6 months. Therefore, a
further study to predict prognosis in patients treated with
Pozzi’s regimen is needed.

The clinical significance of hematuria has recently been
highlighted. In a young general population, isolated
microscopic hematuria has been reported to be a risk factor
for ESRD [18]. In IgA nephropathy patients with minimal
[19] or normal range proteinuria [20], microscopic hema-
turia was a significant risk factor for subsequent protein-
uria, hypertension, or renal insufficiency. Hotta et al. [21]
also showed that IgAN patients who achieved a disap-
pearance of hematuria and proteinuria, complete remission
(CR), had excellent renal outcomes in their retrospective
cohort. However, there is no report showing the change in
hematuria after Pozzi’s regimen, nor its clinical utility as a
prognostic factor.

The present study was performed to study the effec-
tiveness of Pozzi’s regimen, focusing on changes in urinary
abnormalities, and to clarify the associations among vari-
ous clinical parameters, including CR, and renal outcome
in our retrospective cohort of IgAN patients.
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Materials and methods
Diagnosis and histological grade of IgAN

The diagnosis of [gAN was made by detection of mesan-
gial deposits staining predominantly for IgA on immuno-
fluorescence studies in patients without evidence of
systemic lupus erythematosus, Henoch-Schonlein purpura
or chronic liver cirrhosis. The histologic lesions of all
IgAN patients were assessed according to the guidelines
presented by the Special Study Group (IgAN) on Pro-
gressive Glomerular Disease in Japan [22, 23]. Glomerular
findings and interstitial and vascular findings were scored
from grade 1 to 4. In case of grade disagreement, the worst
grade was selected. Histological grade was diagnosed by
three independent renal biopsy specialists.

Study population

The participants were 109 biopsy-proven IgAN patients in
Nagoya University Hospital (n = 58), Tosei General
Hospital (n =28) and Kasugai Municipal Hospital
(n = 23). Between January 2001 and December 2009, 957
renal biopsies were performed in three collaborative cen-
ters, and 251 patients were diagnosed as having IgAN.
Patients who were treated by conservative therapy (118
patients), by tonsillectomy alone (6 patients) or by another
immunosuppressive therapy regimen (18 patients) were
excluded from the study. Therefore, 109 patients were
eligible (Fig. 1). A retrospective cohort study was carried
out to validate the renal outcome and identify prognostic
predictors. The study protocol was approved by the ethics
committees of Nagoya University Hospital and affiliated
hospitals.

Treatment protocol

All patients were treated by Pozzi’s regimen, consisting of
3 consecutive days of mPSL pulse therapy, three times at
2-month intervals, in combination with oral corticosteroid
of 0.5 mg/kg BW/day on alternate days for 6 months [12,
13]. Almost all patients received intravenous mPSL pulses
of 1 g/day, but 20 patients in Kasugai Municipal Hospital
received pulses of 0.5 g/day. Tonsillectomy was performed
in 54 patients (49.5 %).

Data collection and analysis

The clinical data collected just before the initiation of
Pozzi’s regimen were defined as the baseline parameters.
Hypertension was defined as systolic blood pressure
(BP) > 140 mmHg and/or diastolic BP > 90 mmHg, or
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Fig. 1 Flow diagram of the ] ]
study population. Of the 251 Renal biopsy was performed in ) )
patients diagnosed with TgA three hospitals from 2001 to 2009 Patients who pore given
nephropathy, 109 patients N=957 conservative therapy
were treated according to _ > N=118
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who were followed for over Patients who underwent only
2 years were further A 4 tonsillectomy.
analyzed on predictive p p >
factors for glomerular Diagnosis of IgA nephropathy N=6
filtarti sl . .
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other immunosuppressant.
~
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. . Patients who were treated with
Treated by Pozzi’s regimen > . .
y g Pozzi’s regimen after Jan 2009.
N=109 N=23
| Patients who started
“| hemodialysis within 2years.
Y N=1
Patients who followed over a 2 years - —
period was eligible for this study. 3| Patients who dropped out within
N=81 2 years.
N=4

the use of antihypertensive medication. Urinary parameters
were evaluated at every outpatient clinic visit until remis-
sion of proteinuria and hematuria. The sCr level was
measured enzymatically, and the data were collected from
the medical records just before and 2, 4 and 6 months after
Pozzi’s regimen, and then every 6 months until the end of
2010. Estimated GFR (eGFR) was calculated using the
Japanese eGFR equation based on age, sex and sCr [24].
Patients were categorized into the tonsillectomy group if
they had undergone the procedure by the end of 2010.
Protein reduction at 6 months was evaluated by proteinuria
(g/gCr) in a spot urine at the beginning of and after
6 months of Pozzi’s regimen.

Study designs

Of the 109 participants treated by Pozzi’s regimen,
cumulative remission rates of proteinuria (PR) and disap-
pearance of urinary abnormalities (CR) were analyzed over
time after treatment. PR was defined as urinary protein less
than 0.2 g/gCr on two consecutive outpatient clinic uri-
nalyses, and CR was defined as both urinary protein less
than 0.2 g/gCr and urinary erythrocytes less than 5/high
power field in fresh urinary sediment on two consecutive
urinalyses.

Subsequently, of the 81 patients whose observation
period was longer than 2 years, the eGFR slope was cal-
culated by the linear least squares method from eGFR plots

during observation periods of up to 5 years and expressed
as ml/min/1.73 mz/year [17, 25, 26]. Factors associated
with eGFR slope were studied by univariate and multi-
variate linear regression analyses. The Kaplan-Meier
analysis for a 50 % increase in sCr was conducted in the
CR and the non-CR groups within 2 years. The correlation
between baseline proteinuria and proteinuria reduction at
6 months was analyzed.

Statistical methods

The duration of the observation period is shown as the
median with the minimum and maximum range, and all
other continuous variables are summarized as
means £ standard deviation. Categorical variables are
expressed as numbers and proportions. The cumulative
remission rates in the PR group and the CR group were
estimated using the Kaplan-Meier method. Clinical vari-
ables were compared using the unpaired ¢ test, the Mann-
Whitney U test, the chi-square test or Fisher’s exact test.
The univariate analysis for GFR slope was conducted using
the linear regression method with Pearson’s correlation
coefficients or Spearman’s rank correlation coefficients.
The multiple linear regression analysis was also carried out
for the GFR slope. A p value of less than 0.05 was con-
sidered significant. All statistical evaluations were per-
formed with IBM SPSS Statistics ver. 19 (Chicago, IL,
USA).
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Results

Improvement in urinalysis after Pozzi’s regimen of 109
IgAN patients

Table 1 shows the baseline characteristics of all 109 IgAN
patients. The mean duration of follow-up was 39.7
(7.8-112.6) months. Before starting Pozzi’s regimen, uri-
nary protein was 1.61 £ 1.46 g/day, and the serum creat-
inine level was 0.91 £+ 0.35 mg/dl. In the present study,
sCr was measured using the enzymatic method. The
enzymatic method is more accurate, but reports approxi-
mately 0.2 mg/dl lower values than those obtained by the
Jaffe-kinetic method without offset due to non-creatinine
chromogens [27].

The Kaplan-Meier analysis (Fig. 2) showed that the
cumulative remission rates increased rapidly until 2 years
(53.2 % for PR and 45.0 % for CR) and then slowly up to
6 years (61.5 % for PR and 54.1 % for CR). In Kasugai

Table 1 Baseline characteristics of the study population

Variables
Number 109
Duration of follow-up (months) 39.7 (7.8-112.6)
Age (years) 32.1 £ 125
Male/female 45/64
BMI (kg/m?) 222+ 3.6
Systolic BP (mmHg) 120.2 £ 19.8
Diastolic BP (mmHg) 71.8 £ 10.9
Proteinuria (g/day) 1.61 £ 1.46
Urinary protein-creatinine ratio (g/gCr) 1.5+ 1.6
Urinary hematuria in quality 25+ 0.82
Serum hemoglobin (g/dl) 12.8 + 1.69
Serum creatinine (mg/dl) 0.91 £+ 0.35
eGFR (ml/min/1.73 m?) 76.8 + 26.1
Serum uric acid (mg/dl) 6.0+ 1.6
Serum total cholesterol (mg/dl) 202 £+ 42
Serum IgA (mg/dl) 314 £ 110
Histological grade: number (%)
Grade 1 0 (0)
Grade 2 6 (5.5)
Grade 3 41 (37.6)
Grade 4 61 (56)
Use of ACE-I or ARB: number (%) 58 (53.2)
Use of statin: number (%) 17 (15.6)
Tonsillectomy: number (%) 54 (49.5)

Duration of follow-up is expressed as median (range), other variables
are expressed as means =+ standard deviation

BMI body mass index, BP blood pressure, eGFR estimated glomerular
filtration rate, /gA Immunoglobulin A, ACE-I angiotensin-converting
enzyme inhibitor, ARB angiotensin receptor blocker
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Municipal Hospital, 20 patients were treated by mPSL
pulse therapy at a daily dosage of 0.5 g, but remission rates
in the three centers did not show any significant differences
(data not shown).

In our study, some outliers compared to Pozzi’s report
were included. Of the ten patients with sCr values greater
than 1.3 mg/dl using the enzymatic method, those who met
the exclusion criteria of sCr values above 1.5 mg/dl using
the Jaffe method, 6 (60 %) achieved CR with Pozzi’s
regimen. Of the seven patients with proteinuria greater than
3.5 g/day, 4 (57.1 %) achieved CR as well. Regarding
adverse events associated with Pozzi’s regimen, only one
patient was diagnosed with asymptomatic aseptic necrosis
of the femoral head on magnetic resonance imaging (MRI)
and required no specific treatment.

Predictive factors of eGFR slope among 81 IgAN
patients

Since Kaplan-Meier analysis clearly showed different
increases in the rates of cumulative remissions before and
after 2 years, 81 patients with a follow-up period of more
than 2 years were analyzed in association with the GFR
slope.

Of the 81 patients, 35 achieved CR within 2 years. The
baseline characteristics of the CR and non-CR groups
within 2 years are shown in Table 2. Only proteinuria was
significantly lower in the CR group than in the non-CR
group  (1.69 £ 2.02 g/day vs.  1.83 £ 1.21 g/day,
p = 0.009). However, protein reduction at 6 months was
not different between the CR and non-CR groups. The GFR
slope was steeper in the non-CR group than in the CR
group (—2.44 + 5.12 vs. —0.32 & 3.34 ml/min/1.73 m?/
year), but the difference was not significant (p = 0.067).
Neither sCr nor histological grade was significantly dif-
ferent between the two groups. Prescriptions of angioten-
sin-converting enzyme inhibitor (ACE-I) and/or
angiotensin receptor blocker (ARB) and tonsillectomy
rates were similar in both groups. The GFR slopes were
—0.49 =+ 3.35 ml/min/1.73 m*/years in the PR group and
—2.64 & 5.37 ml/min/1.73 m*/years in the non-PR group
(p = 0.076). Among 35 IgA nephropathy patients who
achieved CR within 2 years, one patient showed protein-
uria recurrence and another one hematuria recurrence. The
patient with proteinuria recurrence did not get additional
immune-suppressive therapy since she had no hematuria.
The patient with hematuria recurrence underwent tonsil-
lectomy and achieved CR again. The creatinine levels of
these two patients remained stable throughout the follow-
ing period. No patients developed a recurrence with both
proteinuria and hematuria.

On univariate analysis, no parameter was significantly
associated with GFR slope, and CR within 2 years showed
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Fig. 2 Cumulative remission rates in the protein remission group and the complete remission group. Cumulative rate of complete remission
a and that of proteinuria remission b are shown

Table 2 Comparison of
baseline characteristics of
patients who did and did not
achieve complete remission
within 2 years

Duration of follow-up is
expressed as median (range).
Other variables are expressed as
means + standard deviation

BMI body mass index, BP blood
pressure, eGFR estimated
glomerular filtration rate, IgA
Immunoglobulin A, ACE-1
angiotensin-converting enzyme
inhibitor, ARB angiotensin
receptor blocker

# Mann-Whitney U test

® Unpaired 7 test

52 test

9 Fisher’s exact test

CR within 2 years Non-CR within 2 years p value

(N = 35) (N = 46)
Duration of follow-up (months) 47.1 (28.4-106.6) 48.4 (26.1-112.6) 0.875%
Age (years) 341 £ 11.2 314 + 129 0.342°
Male/female 17/18 19727 0.514°
BMI (kg/m?) 23.1 £3.71 21.6 £ 3.61 0.088°
Systolic BP (mmHg) 121.2 £ 20.2 120.3 £ 20.7 0.839°
Diastoric BP (mmHg) 73.8 £ 11.6 712 £ 10.8 0.300°
Proteinuria (g/day) 1.69 £ 2.02 1.83 £ 1.21 0.009*
Urinary protein-creatinine ratio (g/gCr) 1.34 £ 1.62 1.88 £ 1.79 0.061*
6 month proteinuria reduction (g/gCr) 1.08 £ 1.66 1.21 £ 1.72 0.423*
Urinary hematuria in quality 2.34 + 0.10 2.65 + 0.71 0.124°
Serum hemoglobin (g/dl) 12.6 £ 1.80 12.9 £ 1.61 0.481°
Serum creatinine (mg/dl) 0.93 + 0.36 0.87 + 0.23 0.390°
eGFR (ml/min/1.73 m?) 76.7 £ 29.4 78.0 £ 23.7 0.830°
Serum uric acid (mg/dl) 6.39 £ 1.72 5.90 £+ 1.38 0.162°
Serum total cholesterol (mg/dl) 202.1 +49.3 207.0 £ 41.5 0.629°
Serum IgA (mg/dl) 313.1 £ 99.7 326.3 £ 129.3 0.618°
Histological grade: number (%) 0.504¢
Grade 2 3 (8.8) 2(4.3) -
Grade 3 15 (44.1) 17 (53.1) -
Grade 4 16 (47.1) 27 (58.7) -
Use of ACE-I or ARB: number (%) 18 (51.4) 26 (56.5) 0.649°
Use of statin: number (%) 5 (14.3) 9 (19.6) 0.534¢
Tonsillectomy: number (%) 18 (51.4) 23 (56.1) 0.899°¢
GFR slope (ml/min/1.73 m?/year) —0.32 + 3.34 —2.44 +5.12 0.067*
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Table 3 Factors affecting GFR slope on univariate analysis

Table 4 Factors affecting GFR slope on multivariate analysis

Candidate variables r p value Candidate variables p SE p-value

Duration of follow-up (months) 0.078" 0.488 Male gender® —0.290 1.139  0.023

Male gender® —0.193°¢ 0.084 Age 0.159  0.054 0.271

Age 0.185° 0.099 Proteinuria (g/day) —0.051 0.329 0.659

BMI (kg/m?) —0.016° 0.886 Complete remission within 2 years® 0.217 0970  0.044

Hypertension® —0.029° 0.799 Systolic BP (mmHg) —0.176 ~ 0.028  0.165

Systolic BP (mmHg) —0.204° 0.068 eGFR (ml/min/1.73 m?) —0.145  0.025 0.321

Diastolic BP (mmHg) 0.051° 0.650 Histological grade —0.138 0939  0.279

Proteinuria (g/day) —0.114° 0311 BP blood pressure, ¢eGFR estimated glomerular filtration rate, f

Urinary protein-creatinine ratio (g/gCr) —0.141° 0.209 regression coefficient, SE standard error of f, multiple correlation

6-month proteinuria reduction (g/gCr) —0.013° 0.909 coefficient; 7 = 0.220, p = 0.010

Urinary hematuria in quality —0.105° 0.349 * Yes=1,No=0

Serum hemoglobin (g/dl) —0.075° 0.504

Serum creatinine (mg/dl) 0.049° 0.665

eGFR (ml/min/1.73 m?) -0.152° 0.176

Serum uric acid (mg/dl) —0.035" 0.760 1.0 = T et

Serum total cholesterol (mg/dl) 0.158° 0.158 TR et b

Serum IgA (mg/dl) —0.077° 0.493 “‘

Histological grade —0.046" 0.688 L Shobronbhel

Tonsillectomy® 0.055°  0.626 )

Complete remission within 2 years* 0.205° 0.067 &é 0.6 — i

Protein remission within 2 years® 0.199° 0.075 =

Urine blood remission within 2 years* 0.127° 0.260 E

Use of ACE-I or ARB® —0.068 0547 g %47 e

Use of statin® —0.025°  0.824 g

BMI body mass index, BP blood pressure, eGFR estimated glomerular % 02+

filtration .rate.:, ]gA immunoglf)buliq A, ACE-1 angiotensin—convert?ng CR group P=0.024

enzyme inhibitor, ARB angiotensin receptor blocker, r corelation ==mm=mt Non CR group

coefficient 0.0

*Yes=1,n0=0 I I I I I I
0 2 4 6 8 10

® Pearson’s correlation coefficients

¢ Spearman’s rank correlation coefficients

the lowest p value of 0.067. Protein reduction at 6 months
did not correlate with GFR slope (Table 3). Histological
grade, tonsillectomy and hematuria remission did not cor-
relate with GFR slope. Next, multivariate analysis was
carried out using sex, age, systolic BP, CR, eGFR and
histological grade. Sex and CR within 2 years were sig-
nificant predictors of GFR slope (Table 4).

The clinical impact of CR was further analyzed for the
renal outcome of a 50 % increase in sCr. In Kaplan-Meier
analysis (Fig. 3), renal outcome was significantly better in
the CR group at 2 years (p = 0.024).

The clinical value of proteinuria reduction at 6 months
was further analyzed in association with baseline protein-
uria. There was a significant correlation between baseline
proteinuria and proteinuria reduction at 6 months (Fig. 4).
In 85 out of 109 patients (78 %), urinary protein excretion
decreased after 6 months of therapy, while it increased in

@ Springer

Follow-up (years)
Number at risk

CR 35 35 20 8
Non-CR 46 44 22 10

Fig. 3 Kaplan-Meier curve for renal survival between complete
remission (CR) and non-CR groups. Renal survival rates without a
50 % increase in serum creatinine above baseline are shown in CR
and non-CR groups. The solid line shows the survival rate of the CR
group, and the dotted line shows that of the non-CR group

24 patients (22 %). No difference was observed between
the baseline characteristics of the two groups (data not
shown), indicating that it is difficult to predict the treat-
ment-resistance before starting the treatment.

Discussion

In this retrospective cohort of Japanese IgAN patients, it
was demonstrated that CR, defined as complete
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Fig. 4 Correlation between baseline proteinuria and proteinuria
reduction at 6 months. Baseline proteinuria is significantly correlated
with proteinuria reduction at 6 months (> = 0.589, p < 0.01)

disappearance of urinary abnormalities, within 2 years was
an independent predictor of renal prognosis in IgAN
patients. In the present study, CR was achieved in about
60 % of patients within 6 years after Pozzi’s regimen,
while the original papers did not mention hematuria at all
[12, 13]. To the best of our knowledge, this is the first
report demonstrating the usefulness of Pozzi’s regimen to
achieve CR.

In the present study, CR within 2 years and sex were
independent predictors of eGFR decline on multivariate
analysis, and the survival rate without a 50 % increase in
sCr was significantly different between the CR and non-CR
groups. Strikingly, none of the CR group patients devel-
oped the renal outcome of a 50 % increase in sCr up to
106.6 months. Moreover, the eGFR slope of the CR within
the 2-year group (—0.32 & 3.34 ml/min/1.73 m?/year) was
even less than the average eGFR slope of the Japanese
general population (—0.36 ml/min/1.73 m*/year) [28].
Although the eGFR slope of the CR group tended to better
than that of the non-CR group (—2.44 4+ 5.12 ml/min/
1.73 m*/year), it was not significantly different. Hotta et al.
[21] first reported the clinical significance of CR, but it has
not been clear when the effectiveness of treatment should
be assessed. The present study suggested that CR within
2 years would be a good prognostic marker after treatment.

Male sex was a significant risk factor for eGFR slope in
IgAN patients with Pozzi’s regimen. In a nationwide,
10-year, prospective cohort of 2,238 Japanese IgAN
patients, a scoring system to predict renal outcome was
proposed [29], with male sex as an independent risk factor
along with age, family history of ESRD or chronic glo-
merulonephritis, systolic BP, proteinuria, mild hematuria,
hypoproteinemia, low eGFR and histology. This scoring

system was also validated in a Norwegian cohort [30].
Although male sex might be a risk factor in IgAN patients,
further analysis is necessary.

Pozzi et al. [13] reported that proteinuria reduction at
6 months was a predictor of better renal outcome. How-
ever, in the present study, urinary protein reduction at
6 months was not associated with the renal outcome of
eGFR slope. Instead, it was significantly correlated with
the amount of baseline proteinuria (Fig. 4). This discrep-
ancy may be attributed to the difference in patient profiles,
the definition of renal outcomes and the methodology to
evaluate proteinuria. The utilities of proteinuria reduction
at 6 months as a prognostic factor should be analyzed in a
further study.

In the present study, baseline proteinuria was not sig-
nificantly associated with eGFR slope. Similarly, Pozzi
et al. [13] demonstrated a negative association between
baseline proteinuria and renal outcome. These results
contradicted most previous publications demonstrating that
baseline proteinuria was a prognostic factor for renal out-
come [8, 1013, 17]. One plausible interpretation would be
that mPSL pulse therapy is so effective that [gAN patients
with moderate to severe proteinuria could be effectively
treated. Indeed, in seven patients with massive baseline
proteinuria (>3.5 g/day), CR was achieved in three
(42.9 %) within 2 years, and the mean eGFR slope was
—0.29 ml/min/1.73 mz/year, which was even better than
the mean value of the 81 patients (—1.52 ml/min/1.73 m?/
year). Thus, we could not predict the patient’s prognosis
only by the amount of proteinuria before treatment.

Although it is not definitive in our study, CR seems to be
a better prognostic factor than PR. On univariate analysis,
CR was associated more strongly with GFR slope than PR.
No CR group patients (CR within 2 years) reached the
renal outcome of a 50 % or greater increase in sCr, while 1
of 42 PR group patients crossed the threshold. However,
the eGFR slopes of PR and CR groups exhibited no sta-
tistical significance. The clinical significance of CR com-
pared to PR needs further studies in larger cohorts with
longer observation period.

In addition, this was the first validation study using a
non-Italian cohort. Recently, Pozzi et al. [16] reported an
RCT to clarify the additive effect of azathioprine. In that
study, 106 IgAN patients were treated according to Pozzi’s
regimen, and the primary outcome of a 50 % increase in
sCr was observed in 12 patients (11.3 %) during a median
follow-up of 4.9 years. On the other hand, in the present
study, only eight patients (7.3 %) reached the renal out-
come of a 50 % increase in sCr, including two patients who
required dialysis therapy. In addition, a decrease in pro-
teinuria was also validated. In the present study, disap-
pearance of proteinuria or PR, which was defined
as < 0.2 g/gCr on two consecutive urinalyses, was
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observed in approximately 70 % of patients, while Pozzi
et al. [12, 13] reported that 72 and 26 % of patients in
the treatment group improved their proteinuria to less than
1 g/day and 0.5 g/day, respectively, after 1 year. Although
this was a retrospective cohort, there were only four
dropouts within 2 years, suggesting reliability in the CR
and PR rates after Pozzi’s regimen. The present study
shows that Pozzi’s regimen is also effective in Japanese
IgAN patients.

The present study also demonstrated that Pozzi’s regi-
men was effective in I[gAN patients even in the moderate
stage. In the present cohort, 16 patients met the exclusion
criteria of the original report by Pozzi et al. with a high sCr
or high proteinuria levels at baseline. In ten patients,
baseline sCr levels were above 1.3 mg/dl using the enzy-
matic method, which was identical to above 1.5 mg/dl
using the Jaffe method [27]. The amount of proteinuria
exceeded 3.5 g/day in seven patients before treatment,
including one patient whose sCr was above 1.3 mg/dl at the
same time. Even among these 16 advanced patients, 9
patients achieved CR with treatment, resulting in preserved
renal function. In the present study, the baseline sCr values
of two patients who required dialysis therapy were
2.83 mg/dl and 1.10 mg/dl, respectively, and the latter did
not respond to mPSL therapy at all. The indications and
limitations of Pozzi’s regimen should be examined in fur-
ther studies.

In the present study, histological score, hypertension,
and administration of ACE-I or ARB [31, 32] were not
significantly associated with prognosis on univariate anal-
ysis, which was in good agreement with the previous report
[13]. Furthermore, tonsillectomy showed a negative asso-
ciation with eGFR slope in this study. Although several
reports demonstrated the additive effect of tonsillectomy
combined with mPSL pulse therapy [21, 22], it still
remains controversial. Xie et al. [33] showed the efficacy
of tonsillectomy at 20 years but not at 10 years; thus, this
should be further analyzed with a longer observation
period.

There are limitations to the present study. Firstly, this
was a retrospective analysis, and unknown confounding
factors may have affected the result. Secondly, there was
no control group without treatment. Lastly, the number of
patients who reached the primary outcome was small.

In conclusion, CR, disappearance of proteinuria and
hematuria within 2 years are predictors of a better prog-
nosis among IgAN patients treated by Pozzi’s regimen.
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