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Introduction

IgA nephropathy (IgAN) is one of the most common pres-
entations of glomerulonephritis worldwide, particularly in 
eastern Asian and Mediterranean countries [1, 2]. Initially, 
IgAN was thought to follow a benign course. However, 
it has been affirmed that 40% of patients will progress to 
end-stage renal disease (ESRD) within 20 years [3, 4]. The 
amount of proteinuria, hypertension, and renal impairment 
are well-established clinical prognostic factors [5–10]. A 
renal biopsy is essential to diagnose IgAN, and histological 
findings are informative for treatment selection and progno-
sis prediction [11]. Lee et al. [12] published the first patho-
logical grading system of IgAN; Lee’s scoring system, in 
1982, based on Meadow’s Classification of Henoch–Schon-
lein nephritis [13]. Thereafter, several histological IgAN 
Classifications have been developed [14–19], and Lee’s 
scoring system and the Haas Classification [20, 21] are 
widely used among nephrologists. All of these classifica-
tion systems have been developed from specialist concepts, 
each has strengths and limitations in predicting renal prog-
nosis, and none have achieved widespread acceptance as a 
comprehensive classification [22].

In 2009, the Oxford Classification was developed by 
the cooperation of the International IgAN Network and 
the Renal Pathology Society [22, 23] to predict progno-
sis in IgAN by pathological findings. The working group 
reproduced the mesangial hypercellularity (M), endocapil-
lary proliferation (E), segmental sclerosis (S), and tubular 
atrophy/interstitial fibrosis (T) that accurately predict renal 
outcomes independent of clinical parameters. At present, 
the Oxford Classification is globally used, although it was 
originally developed mainly with the Caucasian popula-
tion other than Korean, and only 20 adult Japanese patients 
were included [22].
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Background The Oxford Classification is utilized glob-
ally, but has not been fully validated. In this study, we con-
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to predict renal outcome in Japanese patients with IgA 
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crescents were analyzed in association with renal outcome, 
defined as a 50% increase in serum creatinine.
Results In multivariate analysis without the JHC, only the 
T score was significantly associated with renal outcome. 
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Parallel to the Oxford Classification, an original histo-
logic classification system, the Japanese Histologic Classi-
fication (JHC), has been developed in Japan to predict the 
long-term risk of progression to ESRD [24]. The JHC was 
brought forth by an IgAN study group of the progressive 
Renal Disease Study Committee organized by the Ministry 
of Health, Labor, and Welfare of Japan in 2013 [24], and 
validated in 2015 [25]. Since then, both the Oxford Classi-
fication and JHC have been widely used in Japan, although 
the clinical value of these two IgAN classifications have 
not yet been fully analyzed. Therefore, this is the first paper 
to elucidate the utility of the JHC and the Oxford Classifi-
cation simultaneously to predict renal outcome in Japanese 
patients with IgA nephropathy in the same cohort study.

Subjects and methods

Study design and study subjects

This study was a retrospective cohort study in a single 
center. Study subjects were 122 adult (age ≥18 years) 
patients with IgAN, who were diagnosed by renal biopsy 
examination between 2001 and 2009 at Nagoya University 
Hospital. Clinical and laboratory data at the time of biopsy 
were available for all patients. One patient with IgA vascu-
litis, 5 patients with less than 8 glomeruli in renal biopsy 
specimens, and 30 patients with a follow-up period of less 
than 12 months were excluded from the study. Thus, a total 
of 86 patients were analyzed.

Histologic parameters

The renal biopsy specimens were stained with periodic 
acid-Schiff, hematoxylin and eosin, periodic acid-methena-
mine silver, and Masson’s trichrome, and were evaluated by 
7 independent nephrologists (Y.Y, T.K, T.I, T.N, T.O, M.H, 
and AB.K) who were blinded from clinical data. Each his-
tologic lesion was evaluated according to the instructions 
of the JHC 2013 [24] and the Oxford Classification [23]. 
Coordination meetings among 7 renal specialists were held 
before histological evaluation, and every inconsistency in 
JHC and the Oxford Classification was discussed for the 
final histological diagnoses.

The JHC is a lumped system that evaluates the sever-
ity of glomerular histologic lesions. Independent histo-
logic lesions that predict renal outcomes were divided 
into two classes. Early progressors to ESRD were Global 
Sclerosis (GS), Segmental Sclerosis (SS), and Fibrous 
Crescent (FC). Late progressors to ESRD were Global 
Sclerosis (GS), Cellular Crescent (CC), and Fibrocellular 
Crescent (FCC) [24]. The glomerular lesion percentage 

score (GLPS) was calculated with the following formula: 
[(number of glomeruli with cellular/fibrocellular/fibrous 
crescents, global/segmental sclerosis)/number of total 
obtained glomeruli × 100 (%)], Histologic grade (HG) 
was categorized as HG1, HG2, HG3 and HG4, corre-
sponding to GLPs of <25, 25–49.9, 50–74.9, and ≥75%, 
respectively.

The Oxford Classification assesses several factors, cul-
minating in MEST scores: a mesangial score ≤ or >50% 
of glomeruli with ≥4 cells/mesangial area not adjacent 
to the vascular stalk is scored as M0/M1. The absence or 
presence of endocapillary hypercellularity is categorized 
as E0/E1, while S0/S1 describes the absence or presence 
of segmental glomerulosclerosis or tuft adhesion, and T0/
T1/T2 describes the degree of tubular atrophy or intersti-
tial fibrosis with <25, 25–50, or >50%, respectively [22]. 
In addition to the MEST scores, the absence or presence 
of crescent (C0/1) was evaluated in this study. Correla-
tion between MEST scores and crescents were analyzed 
with the JHC. To improve the statistical power, patients 
with T1 and T2, or HG3 and HG4 were combined as a 
group for correlation and renal outcome studies.

Clinical parameters

The following clinical parameters were collected from 
clinical records at the time of renal biopsy: age, sex, 
BMI, comorbid diagnosis of hypertension, systolic 
and diastolic blood pressure (BP), serum total choles-
terol, serum IgA, amount of proteinuria, serum creati-
nine (sCr), serum uric acid (UA) levels, tonsillectomy, 
and treatment with drugs including antihypertensives 
renin–angiotensin system blockers (RAS blockade), cor-
ticosteroids, and immunosuppressants. As compared 
with baseline estimated glomerular filtration rate (eGFR) 
71  ml/min/1.73  m2 and proteinuria 1.2  g/day, median 
eGFR was 62 [45–86] ml/min/1.73  m2, proteinuria was 
decreased to 0.8 [0.6–1.4] g/day, at the end of follow-up. 
eGFR was calculated using the Japanese GFR equation 
[=194 × sCr −1.094 × age −0.287 × 0.739 (if female)] [26], 
and CKD stages were categorized into G1 to G5 stages 
according to KDIGO guidelines [27]. A comorbidity of 
hypertension was defined as BP ≥140/90 mmHg or treat-
ment with an antihypertensive drug. RAS blockade indi-
cated exposure to angiotensin-converting enzyme inhibi-
tors, angiotensin-receptor blockers, or both  at any dose 
regardless of discontinuation during follow-up. Treat-
ment with corticosteroids was defined as the prescription 
of corticosteroids for more than 6 months with a dose of 
20 mg/day and above in prednisolone and/or steroid pulse 
therapy. The observational period ended at the end / of 
2015.
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Renal outcome study

Renal outcome was defined as a 50% increase in sCr from 
baseline [1, 28–30]. Kaplan–Meier survival curves analyses 
free from renal outcome were conducted with M0/1, E0/1, 
S0/1, T0/1 + 2, crescents (C0/1) and JHC (HG1/2/3 + 4). 
Associations between individual clinical and histological 
parameters were analyzed with renal outcome in univari-
ate analyses. Significant variables were further analyzed in 
multivariate analyses in 2 models, with and without JHC.

Statistical analyses

Parametric and nonparametric variables were expressed as 
mean (SD), and median (IQR). Categorical variables were 
expressed in percentages and compared using Spearman’s 
test. The event of a 50% increase in serum creatinine was 
analyzed with the Kaplan Meier method, using the time of 
renal biopsy as the starting point, and log rank test was per-
formed for comparisons of renal survival between the two 
groups. Survival analysis using Cox regression was per-
formed to test the association between histologic lesions 
and clinical outcomes. Univariate Cox regression was used 
to determine factors predicting renal outcomes. Histologic 
variables associated with outcomes were further studied 
through multivariate models with clinical variables. Results 
were expressed as hazard ratios (HR) with 95% confidence 
intervals (CI). The proportional hazards assumption for 
covariates was tested using scaled Schoenfeld residuals. 
P < 0.05 was considered statistically significant. All statis-
tical analyses were performed using Stata/SE (StataCorp. 
2015. Stata Statistical Software: Release 14. College Sta-
tion, TX: StataCorp LP).

Results

Clinical and histologic characteristic

The clinical and histologic baseline characteristic of 86 
patients at the time of biopsy and treatment during the fol-
low-up period are presented in Table  1. During a median 
observational period of 6.8 years, 13 (15%) patients 
reached a renal outcome. A total of 72 patients (84%) were 
treated with RAS  blockade and 57 patients (66%) were 
treated with corticosteroids. At the end of follow-up, the 
median eGFR was 62 [IQR: 45–86] ml/min/1.73  m2, and 
proteinuria was decreased to 0.8 [IQR: 0.6–1.4] g/day.

Histologic parameters are shown in Table  1: M0/1: 
68/18 (79/21%), E0/1: 51/35 (59/41%), S0/1: 28/58 
(33/67%), T0/1/T2: 74/5/7 (86/6/8%) in the Oxford Classi-
fication, HG1:42 (49%), HG2:31 (36%), HG3/4:13 (15%) 
in JHC and crescent negative/positive: 47/39 (55/45%). In 

the correlation study, a significant but mild correlation was 
demonstrated only between the T score and JHC (r = 0.28, 
p = 0.03), but no correlation revealed between MES scores 
and crescent with JHC.

Renal outcome studies

Kaplan–Meier survival curves are shown in Fig.  1. The 
log-rank test revealed significant differences between 
T0 and T1+2 (p < 0.001), and among HG1, HG2, and 

Table 1  Baseline characteristics at the time of renal biopsy and fol-
low-up period in all adult IgAN

Values for continuous variables are given as mean (±SD) and median 
(IQR), No. (%)
BMI body mass index, SBP systolic blood pressure, DBP diastolic 
blood pressure, eGFR estimated glomerular filtration rate, RASBs 
renin–angiotensin system blockers, PSL prednisolone, CKD chronic 
kidney disease, KDIGO kidney disease improving global outcome

At the time of biopsy All patients (N = 86)

Follow-up period (year) 6.8 [3–9]
Age (year) 36 [24–46]
Sex (male) 44 (51)
BMI (kg /m2) 21 [20–24]
Hypertension 30 (35)
SBP (mmHg) 120 [107–130]
DBP (mmHg) 70 [64–80]
Total serum cholesterol (mg /dL) 197 [171–223]
Serum IgA (mg/dL) 323 ± 115
Proteinuria (g/day) 1.2 [0.7–1.8]
Serum creatinine (mg/dL) 0.9 [0.7–1.1]
eGFR (ml/min /1.73 m2) 71 [52–92]
Serum uric acid (mg/dL) 6 [5–7]
Antihypertensive drug 32 (37)
RAS blockade 4 (4.7)
PSL 1 (1.2)
Stages: 1–5 CKD (KDIGO) 26 (30), 28 (33), 16 

(19), 9 (11), 7 (8), 
0 (0)

M1 lesion 18 (21)
E1 lesion 35 (41)
S1 lesion 58 (67)
T1+T2 lesion 12 (14)
Crescentic lesion 39 (45)
HG1 42 (49)
HG2 31 (36)
HG3/4 13 (15)
During follow-up
RASblockade 72 (84)
PSL 57 (66)
Other Immunosuppressant 7 (8)
Tonsillectomy 28 (33)
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HG3+4 (p < 0.001). Cox regression analyses revealed that 
the amount of proteinuria, sCr, eGFR, and UA in clinical 
variables, the T score (T0/1+2) and JHC (HG1/2/3+4) 
in histologic variables were significantly associated with 
renal outcome in univariate analyses (Table 2). Multivari-
ate analyses were performed for  age,  sex, hypertension, 
amount of proteinuria, eGFR, UA and T score (T0/1+2), 

with the addition of the JHC in model 2. Although sCr and 
eGFR were significant variables in univariate analyses, 
only eGFR was included in multivariate analyses because 
of theoretical confounding. In model 1, only the T score 
was a significant variable for renal outcome (HR: 4.44, 

Fig. 1  Kaplan–Meier survival curves analyses free from renal out-
come were conducted with MEST-scores in the Oxford Classification 
and crescent. Kaplan–Meier survival curves analysis free from renal 
outcome a between mesangial hypercellularity [M0 (continuous line) 
and M1 (dashed line)], b between endocapillary proliferation [E0 

(continuous line) and E1 (dashed line)], c between segmental glomer-
ulosclerosis [S0 (continuous line) and S1 (dashed line)], d between 
tubular atrophy/ interstitial fibrosis [T0 (continuous line) and T1+T2 
(dashed line)], and e between crescents [C0 (continuous line) and C1 
(dashed line)]. P values by long-rank test were shown
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95% CI: 1.11–17.73, p = 0.04). In model 2, only the JHC 
was demonstrated as a significant variable (HR: 3.23, 95% 
CI: 1.07–9.74, p = 0.04) is shown in Table 2, and Kaplan-
Meier survival curves is shown in Fig. 2.

Discussion

In this study, pathological severities in renal biopsy speci-
mens were evaluated according to the Oxford Classification 
and the JHC and then analyzed for renal outcome defined 
by a 50% increase in sCr in a retrospective cohort of 86 
IgA nephropathy patients at Nagoya University Hospital. 
Significant associations were demonstrated in the JHC and 
T score, with regards to renal outcome. However, neither 
M/E/S scores nor crescents could predict renal outcomes in 
this study. This was the first known study to analyze both 
the JHC and Oxford Classifications in regards to renal 
outcomes. In a good agreement the predictive value of 
the JHC study in 2013 [24] and the JHC validation study 
in 2015 [25] were reproduced in current study. Hazard 
ratios of HG3/4 and HG2 were 8.29 and 2.89, respectively, 
compared to HG1 (HR: 1) in current study. Furthermore, 
a mild but significant correlation of JHC with the T score 
in the Oxford Classification was revealed in present study. 
Although the JHC was evaluated only by glomerular 
lesions, it was correlated with tubular atrophy/interstitial 
fibrosis in renal biopsy specimens, which was a well-estab-
lished predictive pathological finding in most renal diseases 

Table 2  Univariate and multivariate Cox regression analysis of clinical and histological parameters

*P < 0.05
HR hazard ratio, CI confidence interval, M mesangial hypercellularity, E endocapillary hypercellularity, S segmental-glomerulosclerosis, T tubu-
lar atrophy/interstitial fibrosis, C crescent, HG histologic grades, IS immunosuppressant

Variables Univariate Multivariate model 1 Multivariate model 2

HR [95% CI] P value HR [95% CI] p value HR [95% CI] p value

Age (year) 1.03 [0.95–1.12] 0.14 1.01 [0.96–1.06] 0.79 1.02 [0.97–1.09] 0.41
Sex (male) 0.38 [0.12–1.23] 0.12 1.25 [0.23–6.78] 0.80 0.50 [0.07–3.77] 0.50
Hypertension No. (%) 2.04 [0.69–6.09] 0.20 1.38 [0.40–4.73] 0.61 0.16 [0.30–4.49] 0.83
SBP (mmHg) 1.02 [0.98–1.05] 0.33 – – – –
DBP (mmHg) 1.04 [0.99–1.09] 0.10 – – – –
Serum cholesterol (mg/dL) 1.00 [0.98–1.01] 0.48 – – – –
Serum IgA (mg/dL) 1.00 [0.99–1.00] 0.51 – – – –
Proteinuria (g/day) 1.80 [1.06–3.05] 0.03* 1.63 [0.80–3.32] 0.18 1.28 [0.61–2.69] 0.51
Serum creatinine (mg/dL) 5.43 [2.49–11.83] 0.001* – – – –
eGFR (ml/min/1.73 m2) 0.96 [0.93–0.98] 0.001* 0.99 [0.94–1.03] 0.55 0.99 [0.95–1.04] 0.82
Serum uric acid (mg/dL) 1.78 [1.21–2.62] 0.003* 1.49 [0.85–2.61] 0.17 1.36 [0.77–2.42] 0.29
M0/1 1.41 [0.43–4.59] 0.57 – – – –
E0/1 1.85 [0.62–5.50] 0.27 – – – –
S0/1 1.24 [0.38–4.09] 0.72 – – – –
T0/1+2 6.35 [2.13–18.97] 0.001* 4.44 [1.11–17.73] ٭0.04 3.09 [0.76–12.46] 0.11
C0/1 1.75 [0.57–5.37] 0.33 – – – –
HG1/2/3+4 3.27 [1.53–6.97] 0.002* – – 3.23 [1.07–9.74] ٭0.04
RAS blockade 2.37 [0.31–18.27] 0.31 – – – –
PSL 0.71 [0.26–2.43] 0.68 – – – –
Other-IS 0.77 [0.10–5.95] 0.82 – – – –
Tonsillectomy 1.38 [0.45–4.23] 0.57 – – – –

Fig. 2  Kaplan–Meier survival curves analysis free from renal out-
come according histological grading [HG1 (continuous line), HG2 
(dashed line), and HG3 + 4 (dotted line)], log-rank test revealed the 
survival rate is higher in HG1 than HG2/HG3+4. (P < 0.05)
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Table 3  Summary of the Oxford Classification of IgA nephropathy and its validation studies

NA North America, ad adult, pd pediatrics, F/U follow-up, UP proteinuria, eR eGFR reduction, E ESRD, S slope of eGFR, D doubling of sCr, 
RRT renal replacement therapy, d death, I increase in sCr, R/OP renal outcome predictor, U/A univariate analysis, M/A multivariate analysis

Studies 
country 
(year) 
[Refs.]

Patients Inclusion criteria F/U (yr) eGFR (mL/
min/1.73 m2)

UP (g/day) Outcome 
definition

Outcome 
(%)

R/OP
U/A

R/OP
M/A

4 Continents 
(2009) 
[22]

206 ad/59 
pd

eGFR ≥30,UP ≥0.5, 
F/U ≥1

5 (2.4–7.9) 83 ± 36 1.7 (0.5–18.5) 50% eR or 
E & S

35 M,S,T M, E, S, T

Canada 
(2009) 
[36]

146 ad eGFR ≥30,UP ≥0.5, 
F/U ≥1

5.8 – 2 [0.0–9.9] D, E or d – S,T,C S, T, C

Italy (2010) 
[37]

206 ad/59 
pd

eGFR ≥30,UP ≥0.5, 
F/U ≥1

5.8 (1.7–
22.3)

93 ± 35 1.9 (0.5–13.2) 50% eR 
or E

– – M, T

Japan 
(2011) 
[32]

702 ad All 5.2 (0.5–
23.4)

82 ± 35 0.85 (0–17) E 12 – S, T, C

NA (2011) 
[38]

143 ad/44 
pd

eGFR ≥30,UP ≥0.5, 
F/U ≥1

4.4 
[3.0–6.4]

82 ± 37 1.7 [1.0–2.9] S 25 – E, S, T

China 
(2011) 
[39]

410 ad eGFR ≥30,UP ≥0.5, 
F/U ≥1

3.2 (1.0–
14.3)

86 ± 28 1.7 (0.5–21.8) E 7.3 M,S,T,C S, T

USA (2011) 
[35]

54 ad All 5.8 ± 4.8 61 ± 24 2 ± 1.6 50% eR 
or E

19 T T

France 
(2011) 
[40]

183 ad All 6.4 ± 4.5 72 ± 32 1.24 ± 1.49 D or E 20 E,S,T none

Iran (2012) 
[41]

102 ad eGFR ≥30,UP ≥0.5, 
F/U ≥1

– – 1.8 ± 1.4 50% eR 
or E

– S,T,C S, T, C

China 
(2012) 
[42]

1026 ad eGFR ≥30,UP ≥0.5, 
F/U ≥1

4.4 (0.6–
14.1)

85 ± 32 1.3 (0.5–18.4) 50% eR 
or E

15.5 M,S,T M, T

Japan 
(2012) 
[43]

161 pd All 4.5 (1.0–
14.2)

103 ± 30 0.7 (0.0–13.7) eGFR <60 4 M,E,T,C M, T, C

Korea 
(2012) 
[34]

69 ad eGFR ≥30,UP ≥0.5, 
F/U ≥1

7 (4.0–9.5) 91 ± 38 1.2 (0.4–1.9) 50% eR 
or E

16 M,E,T E, T

Korea 
(2012) 
[44]

197 ad All 4.7 ± 2.5 87 ± 29 2.07 ± 2.81 50% eR 
or E

8 E,T T

China 
(2012) 
[45]

218 pd eGFR ≥30,UP ≥0.5, 
F/U ≥1

4.7 (1.0–
15.2)

134 ± 42 1.5 (0.5–8.0) 50% eR 
or E

12.4 S,T T

Eu countries 
(2014) 
[33]

1147 ad All 4.7 
[2.4–7.9]

73 ± 30 1.3 [0.6–2.6] 50% eR 
or E

74 M,S,T M, T

Saudi Ara-
bia (2014) 
[46]

70 ad eGFR ≥30,UP ≥0.5, 
F/U ≥1

3.5 43.43 1.98 ± 0.97 50% eR - E,T none

Italy (2015) 
[47]

107 ad All – 75.2 ± 35 1.3 ± 1.5 50% eR - - M, S, T, C

Romania 
(2016) 
[48]

121 ad eGFR ≥30,UP ≥0.5, 
F/U ≥1

4.9 47.0 [43.0–
50.4]

2 [1.7–2.3] D or E or 
RRT

9.9 S,T C

Current 
study 
Japan

86 ad All 6.8 [3–9] 71 [52–92] 1.2 [0.7–1.8] 50% I 15 T T



992 Clin Exp Nephrol (2017) 21:986–994

1 3

including IgA nephropathy. In multivariate analyses, the 
JHC was the only significant pathological parameter to 
predict renal outcomes in the present study, but superiority 
between the JHC and T score should be analyzed in fur-
ther studies with a larger study population. In the present 
study consecutive patients diagnosed as IgA nephropathy 
between 2001 and 2009 were analyzed. In 1999, Pozzi et al. 
reported the clinical effect of methyl-prednisolone  pulse 
therapy [31]. Thus, choice of treatment was changed in 
Nagoya University Hospital around 2000. Therefore, 
patients diagnosed after 2001 were treated according to the 
uniformed strategy. Among IgAN patients diagnosed after 
2010, no patients met 50% increase in sCr until the end of 
follow-up.

The original Oxford study, 17 previous validation stud-
ies of the Oxford Classification and the present study are 
summarized in Table 3. Although all MEST scores except 
crescents could predict renal outcomes in the original 
Oxford study [22], Katafuchi et al. reported that only S and 
T scores were significantly associated with end stage renal 
failure (ESRF) in Japanese IgA nephropathy patients [32]. 
However, in multivariate analysis including extracapillary 
proliferation, revealed that only T score was significant 
independent predictive factor for ESRF. The present study 
was the second validation study of the Oxford Classifica-
tion among adult Japanese patients with IgA nephropathy, 
which demonstrated that the T score rather than the S score 
was significantly associated with renal outcomes. Crescents 
showed a tendency to predict renal outcome in the Kaplan-
Meier curve without statistical significance, probably due 
to the limited sample size compared to Katafuchi’s study. 
No trend associated with renal outcomes was revealed for 
M, E or S scores in the current study. The negative pre-
dictive value of the S score was published in 11 out of 17 
(64.7%) validation studies. Reproduction as predictive 
pathological factors only occurred in 5 (29.4%) studies for 
the M score and 2 (11.8%) study for the E score. Since a 
modification of the Oxford classification is in progress, the 
clinical significance of M, E, S scores and crescents should 
be fully analyzed in various cohort studies including the 
Japanese population.

The inconsistency of this study with the original Oxford 
Classification [22] and VALIGA [33] studies to predict 
renal outcome may be caused by differences in the clini-
cal and histologic background of patients, such as lower 
percentages of male (51% vs. 72/73%), lower sCr (0.9 vs. 
1.2/1.2  mg/dL) and fewer hypertensive patients (35 vs. 
65%). Moreover, histologic parameters of the present study 
were considerably different from the previous studies. Spe-
cifically, patients in the present study exhibited a lower pro-
portion of M1 (21 vs. 78%) and T1/2 (14% vs. 24/21%), 
but higher proportions of E1 (41% vs. 37/11%) and cres-
cents (45 vs. 41/9%) compared to the original Oxford 

and VALIGA studies, which would suggest that Japanese 
patients were diagnosed in earlier and more active phases, 
because of annual urinalysis screening programs [24]. Due 
to different inclusion criteria, 11 patients with eGFR less 
than 30  ml/min/1.73  m2, and 13 patients with proteinuria 
less than 0.5 g/day were included in this study. In addition, 
we excluded pediatric patients (<18 years) from our cohort 
study, while the pediatric population accounted for 9.1% 
of patients in the 2013 JHC study and 22% of patients in 
the Oxford Classification. Furthermore, we studied the end 
point with a 50% increase in sCr but not a 50% decrease 
in eGFR, ESRD and the rate of renal function decline. 
Although the proportion of renal outcome was 15% in this 
study, the median observation period was longer than the 
original Oxford and VALIGA studies. This is most likely 
because Japanese IgAN patients were diagnosed and 
treated with immunosuppressive therapies at earlier phases.

Limitations of the current study are its retrospective 
study design and the limited number of cases. However, all 
patients with inclusion criteria were able to be analyzed in 
this study, and significant results were demonstrated. Also, 
there have been smaller retrospective cohort studies pub-
lished from Korea [34] (69 patients) and from USA (54 
patients) [35]. The definition of renal outcome in current 
study was a 50% increase in sCr. Although the defined renal 
outcome varies among validation studies, several lines of 
evidence suggest clinical value of using a 50% increase in 
sCr as the renal outcome definition [1, 28–30].

Conclusion

In conclusion, the JHC and the T score in the Oxford 
Classification were associated with renal outcome among 
Japanese patients with IgAN. The superiority of the JHC 
as a predictive index should be validated with larger study 
population and cohort studies in different ethnicities.
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