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In order to clarify the characteristic of the idiopathic membranous nephropathy
(iMN), I investigated the situation of the iMN patients in Japan and in countries of the Asia-Pacific
region. The positive rate of PLA2R antibodies was 53% in patients with iMN and 0% in patients with
secondary MN. The rate in Japan was lower than that in Korea or China. The genetic polymorphism analysis
revealed a significant association in rs4664308 of PLA2R1 in iMN patients, but no relationship was
observed in rs2187668 of HLA-DQALl. It is possible that the regional difference as well as genetic
difference may contribute the mechanism of the PLA2R antibody generation in the IMN patients.
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Table 1 Characteristics of patients with idiopathic and secondary

membranous nephropathy

IMN SMN
(n = 100) (n=31)
Male, n (%) 63 (63) 20 (65)
Age at diagnosis (years) 6719 61 + 12
Urinary protein (g/day) 4.1 (2.6-6.4) 4.9 (1.8-6.6)
Urinary protein >3.5 g/day, n (%) 59 (59) 19 (61)
Serum albumin (g/dL) 24 £0.7 25109
Serum albumin <3 g/dL, n (%) 81 (81) 21 (68)
Both urinary protein >3.5 g/day and 54 (54) 17 (55)
serum albumin <3 g/dL, n (%)
Serum total protein (g/dL) 52+08 58+ 1.1
Serum creatinine (uM) 72.1 64.5
(61.9-88.4) (54.8-84.0)
eGFR (ml/min/1.73 m?) 65.5 72.0
(54.3-77.8)  (58.0-97.0)
Serum IgG (mg/dL) 727 1182
(563-1038)  (767-1721)
Total cholesterol (mM) 7.6 (6.2-9.4) 6.1 (5.1-8.5)

Recognized underlying membranous nephropathy inducible disease

Immune-associated disease [n (%)] 0 (0) 11 (35.5)
Neoplasia [n (%)] 0 (0) 6 (19.4)
Drugs [n (%)] 0 (0) 6 (19.4)
Infections (1 (%)] 0(0) 2(64)
Other [n (%)] 0 (0) 6 (19.4)

Sanger sequence
PLA2R1: rs4664308

HLA-DQA1: rs2187668

The data are expressed as the number (%), mean + SD or median
(interquartile range)

iMN idiopathic membranous nephropathy, sMN secondary membra-
nous nephropathy, eGFR estimated glomerular filtration rate
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Table 2 Comparison of the patient’s characteristics between anti-
PLA2R antibody positive and negative patients with idiopathic
membranous nephropathy

Anti-PLA2R antibody Negative Positive P value
(n=47) (n=153)

Male, n (%) 31 (66) 32 (60) 0.56

Age at diagnosis (years) 68 +9 67 +9 0.48

Urinary protein (g/day) 3.7 (24-5.8) 4.6 (2.9-8.6) 0.06

Urinary protein 24 (51) 35 (66) 0.13
>3.5 g/day, n (%)

Serum albumin (g/dL) 2.5+ 09 23+ 0.5 0.21

Serum albumin 32 (68) 49 (92) 0.02
<3 g/dL, n (%)

Both urinary protein 21 (45) 33 (62) 0.08

>3.5 g/day and serum
albumin <3 g/dL, n (%)

Serum total protein (g/dL) 5.4 £ 0.9 5.1+ 0.7 0.06

Serum creatinine (uM) 70.7 73.4 0.74
(61.0-91.9) (61.9-86.2)

eGFR (ml/min/1.73 m?) 66.0 65.0 0.69
(50.0-78.0)  (56.0-76.5)

Serum IgG (mg/dL) 791 668 0.33

(594-1062)  (536-982)

Serum total cholesterol 7.5(6.1-9.9) 7.6 (6.4-9.2) 0.90
(mM)

The data are expressed as the number (%), mean + SD or median
(interquartile range). eGFR (mL/min/1.73 m?) = 194 x Serum cre-
atinine (mg/dL) 1% x Age™%%7 x 0.739 (if female)

Anti-PLA2R anti-phospholipase A2 receptor autoantibody, iMN idi-
opathic membranous nephropathy, eGFR estimated glomerular fil-
tration rate
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2 1MN
PLAZR1 rs4664308

rs4664308 ( PLA2R1 intron 1)
| [ Frenchstudy | Dutchstudy | Britishstudy | Thisstudy |

Odds ratio 1.87 2.27 2.10 2.38
(95% ClI) (1.20-2.92) (1.73-2.97) (1.67-2.64) (85853155
MAF(%)

Patients 253 26.0 255 224
Controls 36.3 44.4 41.6 40.7*
P value 5.1x102 1.0x107° 2.1x107%° 1.8x105
*HapMap JPT

HLA-DQAI rs2187668

rs2187668
| Frenchstudy | Dutchstudy | Britsh study | _Thisstucy ]
12

Odds ratio 4.48 3.76 5.33 5
(95% Cl) (2.68-7.50) (2.92-4.86) (4.04-7.02) (0.32-4.55)
MAF(%)
Patients 313 37 41.9 2.7
Controls 9.2 135 11.9 2.3%
P value 1.8x10-9 5.6 x10-27 5.2x10-36 0.7849
*HapMap JPT
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6 32600787 intergenic HLA-DQA1(dist=4396) 20.7%
6 32601270 intergenic HLA-DQA1(dist=3913) 17.4%
6 32601902 intergenic HLA-DQA1(dist=3281) 17.4%
6 32601968 intergenic HLA-DQA1(dist=3215) 14.7%
6 32606584 intronic HLA-DQA1 21.2%
6 32609236 exonic HLA-DQA1 10.9%
VN PLAZR1
HLA-DQA1
HLA-DQA1

3

2013 2015



iMN
PLA2R
PLA2R
National CKD
cohort iMN
2013 Yu Xueqging
Yu
CKD
SNP
iMN
SNP
2015
Dahrmeizer bahar
iMN
PLA2R

1. Akiyama S, Akiyama M, Imai E, Ozaki T,
Matsuo S, Maruyama S. Prevalence of
anti-phospholipase A2 receptor
antibodies in Japanese patients with
membranous nephropathy. Clin Exp
Nephrol. 19(4): 653-60.2015

2. Hayashi N, Akiyama S, Okuyama H,
Matsui Y, Adachi H, Yamaya H, Maruyama
S, Imai E, Matsuo S, Yokoyama H.
Clinicopathological characteristics
of M-type phospholipase A2 receptor
(PLA2R) -related membranous
nephropathy in Japanese. Clin Exp
Nephrol. 19(5): 797-803.2014

3. Yokoyama H, Sugiyama H, Narita, Saito
T, Yamagata K, Nishio S, Fujimoto S,
Mori N, Yuzawa Y, Okuda S, Maruyama S,
Sato H, Ueda Y, Makino H, Matsuo S.
Outcomes of primary nephrotic
syndrome in elderly Japanese:

retrospective analysis of the Japan
Renal Biopsy Registry (J-RBR). Clin
Exp Nephrol. 19(3): 469-505.2014
Yamaguchi M, Ando M, Yamamoto R,
Akiyama S, Kato S, Katsuno T, Kosugi
T, Sato W, Tsuboi N, Yasuda Y, Mizuno
M, Ito Y, Matsuo S, Maruyama S. Patient
age and the prognosis of idiopathic
membranous nephropathy. PLoS One.
9(10): e110376.2014

9
Shoichi Maruyama. Nephrotic Syndrome
Registration and Treatment in Japan.
Training Program of County Hospitals
2015. (Yinchuan City, China 2015/7/9
Shin’ ichi Akiyama, Enyu Imai,
Seiichi Matsuo, Shoichi Maruyama.
Prevalence of anti-phospholipase A2
receptor antibodies in Japanese
patients with membranous nephropathy.
World Congress of Nephrology
2015.( Cape Town,South Africa)
2015/3/15
Yoshinari Yasuda, Mayumi Kamiya,
Yohei Maeshima, , Tadao Akizawa,
Seiichi Matsuo, Shoichi Maruyama. Low
Awareness and Comprehension of
Chronic Kidney Disease Among Japanese
Health-Check Subjects. Kidney Week
2014._( Philadelphia,USA) 2014/11/15
Shoichi Maruyama, Ryohei Yamamoto,
Hitoshi Yokoyama, Seiichi Matsuo,
Enyu Imai. Japan Nephrotic Syndrome
Cohort Study A
nationwide Prospective Cohort Study
of Primary Nephrotic Syndrome in Japan.
The Sun Yat-sen International Forumon
Clinivakl Research and
Translational . ( Guangzhou ,
China)2014/5/23
Shin® ichi Akiyama, Enyu Imai, Seiichi
Matsuo, Shoichi Maruyama. Molecular
Characteristics of Anti-PLA2R IgG in
Japanese Patients with Idiopathic
Membranous Nephropathy. Kidney Week
2013. ( Atlanta,USA) 2013/11/7
Ryohei Yamamoto, Shoichi Maruyama,
Hitoshi Yokoyama, Seiichi Matsuo,
Enyu Imai. Resistance to
Immunosuppressive Therapy in Patients
with Primary Nephrotic Syndrome:
Japan Nephrotic Syndrome Cohort Study
(INSCS). Kidney Week
2013. ( Atlanta,USA) 2013/11/7
Reiko Muto, Eri 1to, Shinichi Akiyama,
Takenori Ozaki, Sawako Kato, Waichi
Sato, Shoichi Maruyama, Seiichi
Matsuo. ANTI-PHOSPHOLIPASE A2
RECEPTOR ANTIBODIES FOR MEMBRANOUS




o

@

NEPHROPATHY WITH NEPHROTIC SYNDROME
IN JAPAN. The World Congress of
Nephrology 2013.( Hong Kong, China)
2013/6/2

Shin"ichi Akiyama, Takenori Ozaki,
Hitoshi Yokoyama, Enyu Imai, Seiichi
Matsuo, Shoichi Maruyama. PREVALENCE
OF AUTOANTIBODY AGAINST PLA2R IN
PATIENTS WITH MEMBRANOUS NEPHROPATHY
IN JAPAN. The World Congress of
Nephrology 2013.( Hong Kong, China)
2013/6/1

Shoichi Maruyama, Ryohei Yamamoto,
Hitoshi Yokoyama, Yoshitaka lsaka,
Kosaku Nitta, Eri Muso, Shunya Uchida,
Kunio Morozumi, Seiichi Matsuo, Enyu
Imai. RESISTANCE TO IMMUNOSUPPRESSIVE
THERAPY IN PRIMARY NEPHROTIC
SYNDROME: JAPAN NEPHROTIC SYNDROME
COHORT STUDY (JINSCS). The World
Congress of Nephrology 2013.( Hong
Kong, China) 2013/6/1

MARUYAMA, Shoichi

10362253

MATSUO, Seiichi

70190410
25 26

YUZAWA, Yukio

00191479

INOUE, I'tsuro
00192500
YAMAMOTO, Ryohei
00533853
AKIYAMA, Shin’ ichi
20500010

YOKOYAMA, Hitoshi

50191531
TSUBOI, Naotake

50566958

SATO, Waichi

90508920
25 26

KATSUNO, Takayuki

60642337
27



