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This presentation is constructed in reference to the educational 
course entitled ‘MEMBRANOUS NEPHROPATHY: Treatment in 
the Modern Era.’ presented by Dr. Richard Glassock, in  KDIGO-
Mumbai Nephrology Summit, Mumbai, India 2014.

I tried to review the evidence from Asian countries, including 
China, Korea, India and Japan. 

The management can be different in different regions. 
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Case 1 (1).
A 80-year-old man visits our hospital because of 
persistent ankle edema for 4 months. His urine protein 
excretion is 7.89 g/day and urine sediments show 10-30 
RBC/hpf. 
His serum albumin is 2.0 gms/dL, and serum creatinine 
is 0.8 mg/dL. He has been treated with CCB for ten years. 
He has past history of early gastric cancer which was 
cured by endoscopic mucosal resection 6 years ago. 
Upper gastrointestinal endoscopy performed last year 
showed no malignancy. 
Blood pressure is 150/75mmHg. 2+ pitting edema
of ankles is present.
Abdominal CT shows no abnormality.



Q1. 
Which kind of renal pathology would you expect? 

Q2. 
Would you perform renal biopsy? 



J-KDR/J-RBR 

Clin Exp Nephrol. 2012 Dec;16(6):903-20.



Clin Exp Nephrol (2012) 16:557–563

Glomerular lesions of nephrotic syndrome patients in Japan. J-RBR 2007–2010 registry: 2066 
cases in total; 1203 cases of primary glomerular disease. Membranous nephropathy 
accounted for 37% of the idiopathic nephrotic syndrome cases in Japan.

Nephrotic Syndrome in Japan 



Glomerular lesions of idiopathic nephrotic syndrome patients in Japan according 
to age. J-RBR 2007–2010 registry: 1203 cases of primary glomerular disease 
excluding IgA nephropathy. Clin Exp Nephrol (2012) 16:557–563

Idiopathic nephrotic syndrome patients in Japan 



Clin Exp Nephrol (2012) 16:903–920



Clin Exp Nephrol (2012) 16:903–920
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Q1. 
Which kind of renal pathology would you expect? 

Q2. 
Would you perform renal biopsy? 

1. Membranous nephropathy  
2. MCD
3. FSGS
4. MPGN
5. IgA-N
6. Amyloidosis
7. Infection related GN
8. Lupus Nephritis
9. Others

Yes



Q3
Before performing renal biopsy, which of the 
following would you request?

A. Anti-nuclear antibody and anti-dsDNA assay
B. Serum Hepatitis B surface antigen
C. HCV Ab 
D. Serum Protein Electrophoresis 
E. Complement C3 and C4

Answer. 
I would order all of the above. 

The test results are all negative or normal.



Case 1(2)
A renal biopsy was performed.
Light microscopy reveals slightly thickened capillary 
walls, without proliferation. 
IF shows 3+ granular IgG and 2+ granular C3 along the 
glomerular capillary wall. No mesangial deposits is 
seen. IgA and C4 are weakly positive (+). IgM and C1q 
are negative. 
EM shows thickened basement membrane, spikes and 
electron dense deposits along the subepithelium.



IgG IgA IgM

C3 C1q C4



IgG







Q4.
Which of the following would you now request?

A. IgG subclass staining
B. Congo Red Staining
C. PLA2R Ab measurement
D. IgG k and IgG l staining
E. Additional sections stained with PAM



KDIGO Clinical Practice Guideline for Glomerulonephritis



7.1: Evaluation of MN
7.1.1: Perform appropriate investigations 
to exclude secondary causes in all cases 
of biopsy-proven MN. (Not Graded)

KDIGO Clinical Practice Guideline for Glomerulonephritis
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Study Design
Case series.
Setting & Participants
Patients with biopsy-proven MN at the Research Institute of Nephrology, Jinling
Hospital, Nanjing University School of Medicine, Nanjing, China.
Results
390 patients with MN were identified from 1985 to 2005. Of 390 patients with 
MN, 124 (31.8%) had idiopathic MN and 266 had secondary MN (68.2%). Of 
patients with idiopathic MN. Common presentations of idiopathic MN were 
60.5% with proteinuria (39.5% of whom presented with nephrotic syndrome), 
29.8% with hypertension, 17.7% with hematuria, and 0.8% with decreased 
kidney function. In patients with secondary MN, causes were autoimmune 
diseases (73.3%), infections (17.7%), tumors (4.5%), and drugs or toxins (4.5%). 
Systemic lupus erythematosus was the most common autoimmune disease 
(predominately in younger women). Hepatitis B predominated in younger men. 
Greater levels of proteinuria were found in patients who presented with drugs 
or toxins compared with patients with other secondary MNs (P < 0.05).

Am J Kidney Dis 2008; 52: 691–698.

Etiology and Clinical Characteristics of 
Membranous Nephropathy in Chinese Patients

China
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Clin J Am Soc Nephrol 5: 439–444, 2010.

China



Clin J Am Soc Nephrol 5: 439–444, 2010.

Mercury-Induced Membranous Nephropathy

1. History of mercury exposure
2. Urine test for mercury excretion
3. IgG1>IgG4>IgG3

Patients should abstain from the mercury exposure, 
and immune suppression should be carefully avoided.

China
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1. Infection
hepatitis B and hepatitis C
malaria, schistosomiasis, TB, leprosy
Syphilis

2. Diseases associated with MN
Autoimmune

Lupus Nephritis
Rheumatoid arthritis 
Sjogren's syndrome

Diabetes mellitus
sickle cell disease.

3. Drugs
gold, bucillamine, penicillamine, 
NSAIDs, captopril

4. Malignancy

Major Causes of Secondary MN 



Nephrol Dial Transplant (2004) 19: 574–579

Japan



Nephrol Dial Transplant (2004) 19: 574–579

Japan



IgG Subclass Distribution in
Membranous Nephropathy

IgG1 IgG2 IgG3 IgG4

Idiopathic ++ + +- +++

Lupus +++ ++ +++ +-

Neoplasia +++ +++ ++ +~-

Kidney International (1997) 51, 270–276

Nephrol. Dial. Transplant. (2004) 19 (3): 574-579.

Clin Nephrol. 1983 Apr;19(4):161-5.

Clin Exp Immunol. 1984 Oct;58(1):57-62.

Am J Kidney Dis.1994 Mar;23(3):358-64.



Pathological findings 
suggesting secondary MN

１．LM Proliferative lesion → SLE, MPGN？

２．IF Full house (including C1q) → SLE?
Vascular and TBM staining → SLE?
IgG1, 3 > IgG4 → SLE?
IgG1, 2 > IgG4 → malignancy?

３．EM Subendothelial deposits
Mesangial deposits

4．IHC No granular staining for PLA2R Ag
along GBM 

20



Clin J Am Soc Nephrol 9: 609–616, 2014

The association of MN with cancer is frequent, although not always clear cut. A French 
review showed that 24 of 240 (10%) patients with MN had a malignancy at the time of 
renal biopsy or within a year thereafter. The frequency of malignancy in MN increased with 
age up to 20%–25% after age 60 years. The solid organ cancers are particularly frequent, 
mainly in the lung, colon, breast, prostate, oruterus. An evaluation for underlying cancer is 
recommended for patients with MN, particularly for older individuals (Table 1).

Glomerular Diseases: Membranous Nephropathy—A Modern View 
Claudio Ponticelli* and Richard J. Glassock†



Case 1

In the mean time・・・・・

Abdominal CT: normal
Chest CT: normal
PSA: normal
Urinary cytodiagnosis: no malignancy
Fecal occult blood: negative



Answer.
I would order A (and C).

Q4.
Which of the following would you now request?

A. IgG subclass staining
B. Congo Red Staining
C. PLA2R Ab measurement
D. IgG k and IgG l staining
E. Additional sections stained with PAM



Case 1 (2)
A renal biopsy was performed.
Light microscopy reveals slightly thickened capillary 
walls, without proliferation. 
IF shows 4+ granular IgG and 3+ granular C3 along the 
glomerular capillary wall. No mesangial deposits is 
seen. IgA and IgM are weakly positive (+). C1q and C4 
are negative. 
EM shows thickened basement membrane, spikes and 
electron dense deposits along the subepithelium.

IgG subclass shows IgG4>>IgG1> IgG2. IgG3 is negative.



IgG1 IgG2

IgG3 IgG4



Target antigens in Membranous Nephropathy

2. NEP: neutral endopeptidase

4. Cationic BSA

5. AR and SOD2:

Alloantigen involved in neonatal cases of membranous nephropathy that 
occur in newborns from neutral endopeptidase-deficient mothers.

Debiec H, Ronco P. N.  Engl J Med 2002, Lancet 2004

The first autoantigen identified in idiopathic MN in the adult.

6. Others:

Target Antigen in Early childhood MN.

Specific anti–aldose reductase (AR) and anti–manganese superoxide 
dismutase (SOD2) IgG4 were detected in sera of MN patients.

J Am Soc Nephrol 21: 507–519, 2010

Beck and Salant.  N Engl J Med 2009;361:11-21.

Debiec H, Ronco P. N.  N Engl J Med 2011;364:2101-10.

3. PLA2R: M-type phospholipase A2 receptor

1. a-enolase
Circulating antibodies against a-enolase in patients with primary
membranous nephropathy (MN). 

Wakui H, Imai A. et al. Clin Exp Immunol 1999; 118:445-450











Beck and Salant



Anti-PLA2R auto-antibody (ELISA) and outcomes (n=79- all PLA2R1 +)

Hofstra JM, et al JASN 23:1735-1743, 2012

Low middle High



Anti-PLA2R auto-antibody (ELISA) and outcomes (n=79- all PLA2R1 +)

Hofstra JM, et al JASN 23:1735-1743, 2012

Figure 2. Correlation between anti-PLA2R levels measured with an ELISA technique 
and proteinuria in patients of the Dutch cohort. (A) Unadjusted analysis. (B) Anti-
PLA2R levels adjusted for fractional excretion of IgG.



China



PLoS ONE 8(4): e62151. 2013

Korea



PLoS ONE 8(4): e62151. 2013

Korea

Positive Negative



PLoS ONE 8(4): e62151. 2013

Korea

Low middle High

No relationship was observed between 
anti-PLA1R titer and remission rate. 

Negative



Nephrol Dial Transplant. 2013 Jul;28(7):1839-44.



Nephrol Dial Transplant. 2013 Jul;28(7):1839-44.

Membranous Nephropathy: 
PLA2R antibody and PLA2R antigen

iMN iMN

SarcoidosisHBVLupus

Normal



Membranous Nephropathy: 
PLA2R antibody and PLA2R antigen

Nephrol Dial Transplant. 2013 Jul;28(7):1839-44.



Membranous Nephropathy: 
PLA2R antibody and PLA2R antigen

Nephrol Dial Transplant. 2013 Jul;28(7):1839-44.







Case 1 (2)
A renal biopsy was performed.
Light microscopy reveals slightly thickened capillary 
walls, without proliferation. 
IF shows 4+ granular IgG and 3+ granular C3 along the 
glomerular capillary wall. No mesangial deposits is 
seen. IgA and IgM are weakly positive (+). C1q and C4 
are negative. 
EM shows thickened basement membrane, spikes and 
electron dense deposits along the subepithelium.

IgG subclass shows IgG4>IgG1> IgG2. IgG3 is negative.

Western blotting revealed that anti-PLA2R1 Ab is 
present in his serum.



A renal biopsy lesion showing exclusively epimembranous
deposits by EM, predominantly containing IgG4 and lesser 
amount of IgG1,2,3.

PLA2R1 Antigen, C4d, C3 and MBL commonly present in 
deposits in active disease, C1q always negative by IF.
No recognizable underlying disease (especially SLE, HBV, 
drugs, heavy metal exposure and neoplasia).

PLA2R1 auto-antibody + in 80%.
Normal serum C3 and C4 concentration.

Glassock R, KDIGO- Mumbai Nephrology Summit, Mumbai, India 2014

Primary (“Idiopathic”) Membranous Nephropathy:
Diagnostic Criteria-2014



PLA2R Ag Negative

ANA, anti-dsDNA antibody, C3 level in subjects <40 years

Hepatitis B surface antigen, Hepatitis B core antibody in all.
Careful history for drug use (including skin lightening 
creams containing Hg).

Careful history and physical exam for signs of neoplasia + 
stool for occult blood, spiral CT of chest, mammogram 
(female), PSA (male), colonoscopy (if not done recently as 
a part of routine surveillance).

Glassock R, KDIGO- Mumbai Nephrology Summit, Mumbai, India 2014

Standard Evaluation for Secondary MN



With a combination of anti-PLA2R autoantibody
testing, and examination of the renal biopsy for 
dominant deposits of IgG4 , C1q and PLA2R1 antigen it 
should be possible to “diagnose” primary MN with an 
accuracy of over 95%

Glassock R, KDIGO- Mumbai Nephrology Summit, Mumbai, India 2014

PLA2R Ab



Q5.

Serum creatinine has gradually increased from 0.8mg/dL to 1.1 

mg/dL.Which ONE of the following treatments would you 

recommend?

A. Observe for up to 6 more months while receiving an 

angiotensin converting enzyme inhibitor and diuretic

B. Give Cyclosporine 2~4mg/kg/d plus 30mg/d of prednisone

C. Give cyclical oral cyclophosphamide at 1-1.5mg/Kg 

alternating with IV methyl prednisolone and oral prednisone

D. Give 40mg of prednisone

E. Give 1000mg of Rituximab twice at an interval of two weeks

F. Give MMF 1.0gm twice daily
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Recommendation 7.2.1
We recommend that initial therapy be started ONLY in
patients with Nephrotic Syndrome (NS) AND when at least 
ONE of the following conditions are met:

1. Urine protein excretion persistently exceeds 4g/d AND remains 
over 50% of the baseline value AND does not show a progressive 
decline during an observation period of at least 6 months

2.   Presence of severe, disabling or life-threatening symptoms related 
to the NS

3. Scr has risen by 30% or more within 6-12 months from the time of 
diagnosis but is not less than 25ml/min/1.73m2  AND
this change is not explained by superimposed complications

KDIGO Clinical Practice Guideline for Glomerulonephritis



J Am Soc Nephrol 25: 150–158, 2014

A large cohort of patients with idiopathic membranous 
nephropathy treated according to a restrictive treatment policy. 
Participants are 254 patients who visited our outpatient clinic 
between 1995 and 2009.



254 patients with primary MN initially treated according the strategy 
similar to that advocated by KDIGO were examined for long-term 
outcomes (median 57 months)

96% of patients received RAS inhibiting therapy.

Oral anti-coagulation was given to 36% of patients.

130 (51%) received conservative therapy only, 
while 124 (49%) eventually received immunosuppressive therapy.
91/124 (73%) were given oral CYC + Prednisone and 33/124 (27%) 
others.

J Am Soc Nephrol 25: 150–158, 2014

Restrictive Treatment Strategy for Primary MN



J Am Soc Nephrol 25: 150–158, 2014

Figure 2. Renal replacement and all-cause mortality rates were higher in the treated patients 
(top panel). Partial remission rates were similar. However, complete remission rate was lower in 
the treated patients (bottom panel). The thick lines represent patients treated with 
immunosuppressive drugs, and the thin lines represent patients treated conservatively. The top 
panel shows survival until renal replacement therapy (solid lines) and mortality (dotted lines). 
Death was considered competing for renal replacement therapy in the analyses. The bottom 
panel shows the cumulative incidence of partial (solid lines) and complete remission (dotted 
lines). Severe kidney failure was considered competing for remission.

Restrictive Treatment Strategy for Primary MN

IS

Con

IS

Con

PR

CR

Mortality
among IS Pt



Conservative:
Deaths- 4/130
Any Scr >3.0mg/dL – 13/130
PR  90/130,  CR  60/130  
ESRD- 1/130

Immunosuppressive:
Deaths- 15/124
Any Scr >3.0mg/dL- 20/124
PR  88/130,  CR  45/130  
ESRD- 6/124

J Am Soc Nephrol 25: 150–158, 2014

Restrictive Treatment Strategy for Primary MN



In conclusion, a restrictive therapeutic regimen yields 
favorable long-term outcomes. Additionally, it results 
in half of the patients not requiring toxic drugs. Short-
term and long-term adverse effects remain an 
important issue, and risks of adverse effects should be 
balanced against the potential benefits of treatment. 
Overall, our study supports the recommendations in 
the recently published KDIGO guideline.

J Am Soc Nephrol 25: 150–158, 2014

Restrictive Treatment Strategy for Primary MN



7.3: Initial therapy of IMN

7.3.1: We recommend that initial therapy consist of a
6-month course of alternating monthly cycles of oral 
and i.v. corticosteroids, and oral alkylating agents (see 
Table 15). (1B)

7.3.2: We suggest using cyclophosphamide rather 
than chlorambucil for initial therapy. (2B)

7.3.5: Adjust the dose of cyclophosphamide or 
chlorambucil according to the age of the patient and 
eGFR. (Not Graded)

KDIGO Clinical Practice Guideline for Glomerulonephritis
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Kidney International, Vol. 48 (1995), pp. 1600—1604 



Kidney International, Vol. 48 (1995), pp. 1600—1604 

treated

untreatedRenal survival



Kidney International, Vol. 48 (1995), pp. 1600—1604 

treated

untreated

CR or PR



Jha V, Ganguli A, Saha TK et al. J Am Soc Nephrol 2007; 18: 1899–1904.

A randomized, controlled trial of steroids and 
cyclophosphamide in adults with nephrotic syndrome 
caused by idiopathic membranous nephropathy. 

Patients:
biopsy-proven IMN of at least 6 mo duration.
Intervention:
Group2(n=47):
a 6-mo course of alternate months of steroid and 
cyclophosphamide.
Control:
Group1(N=46): 
supportive therapy
Outcomes:
doubling of serum cre, development of ESRD, or patient death.
(PR, CR, Quality of life)

India



Jha V, Ganguli A, Saha TK et al. J Am Soc Nephrol 2007; 18: 1899–1904.

A randomized, controlled trial of steroids and 
cyclophosphamide in adults with nephrotic syndrome 
caused by idiopathic membranous nephropathy. 

IS

cont

IS

cont

IS

cont

IS

cont

dialysis-free survival Renal survival

CR PR + CR

India
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CKD, chronic kidney disease; ESRD, end-stage 
renal disease; MN, membranous nephropathy.

KDIGO Clinical Practice Guideline for Glomerulonephritis35



7.4: Alternative regimens for the initial therapy of IMN:
CNI therapy

7.4.1: We recommend that cyclosporine or tacrolimus be 
used for a period of at least 6 months in patients who 
meet the criteria for initial therapy (as described in 
Recommendation 7.2.1), 
but who choose not to receive the cyclical 
corticosteroid/alkylating-agent regimen or who have 
contraindications to this regimen. (1C)

KDIGO Clinical Practice Guideline for Glomerulonephritis
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Kidney International, Vol. 59 (2001), pp. 1484–1490



Cyclosporin in MN: Complete and Partial Remssions

Kidney International, Vol. 59 (2001), pp. 1484–1490



Cyclosporin in MN: Complete and Partial Remssions

Kidney International, Vol. 59 (2001), pp. 1484–1490

Fig. 2. Remission and relapses in the two groups over the study and follow-up 
period.
Abbreviations are: CR, complete remission; PR, partial remission; NR, no 
remission; R, relapse.



Patients: 
biopsy-proven idiopathic membranous nephropathy
Intervention:
Patients were randomly assigned (1:1:1) by a random number 
table to receive supportive treatment only, supportive treatment 
plus 6 months of alternating cycles of prednisolone and 
chlorambucil, or supportive treatment plus 12 months of 
ciclosporin.
The primary outcome:
a further 20% decline in renal function from baseline, analysed
by intention to treat.

Lancet. 2013 Mar 2;381(9868):744-51.



Lancet. 2013 Mar 2;381(9868):744-51.

20% decline in renal function

Patients treated with PSL and chlorambucil showed better survival 
than those with ciclosporin or supportive therapy.

Is 20% decline appropriate outcome?



Lancet. 2013 Mar 2;381(9868):744-51.



J Am Soc Nephrol 25: 150–158, 2014

A large cohort of patients with idiopathic membranous 
nephropathy treated according to a restrictive treatment policy. 
Participants are 254 patients who visited our outpatient clinic 
between 1995 and 2009.



J Am Soc Nephrol 25: 150–158, 2014

Malignancies occurred more frequently in cyclophosphamide-treated patients.



Nephrol Dial Transplant (2012) 27: 235–242

Cohort Study
Ninety-five consecutive adult patients attending two centres
in the UK between 1997 and 2008.



Nephrol Dial Transplant (2012) 27: 235–242

Treatment:
IS is considered for patients with prolonged nephrotic syndrome 
(>6months), serious complications of nephrotic syndrome 
including venous thromboemboli and intractable oedema or 
rapidly deteriorating renal function. Choice of immunosuppressive 
regime has been physician led, with no fixed unit policy but 
treatment adhered to published protocols. (Cattran or ponticelli)

MN Cohort Study in the UK



Nephrol Dial Transplant (2012) 27: 235–242

Fig. 3. Kaplan–Meier one-survival plots of outcomes by type of IS.
(A) Cattran regimen (cyclosporine) (interrupted line); 
(B) Ponticelli regimen (solid line). Comparison by log-rank test.

PR CR

MN Cohort Study in the UK

Cattran

Pont

Cattran

Pont



Type of IS used did not have an impact on outcome but the 
Ponticelli regimen was associated with a higher incidence of 
side effects than the Cattran regimen.

These findings should help inform physician and patient 
treatment choice while awaiting the results of the ongoing 
UK MRC randomized controlled trial of immunosuppressive 
regimens in patients with IMN.

Nephrol Dial Transplant (2012) 27: 235–242

MN Cohort Study in the UK



Nevertheless, retrospective studies conducted in subjects 
of Asian (Japanese) ancestry have suggested possible 
benefits for steroid monotherapy.

KDIGO Clinical Practice Guideline for Glomerulonephritis

7.5: Regimens not recommended or suggested for 
initial therapy of IMN

7.5.1: We recommend that corticosteroid monotherapy
not be used for initial therapy of IMN. (1B)

7.5.2: We suggest that monotherapy with MMF not be used 
for initial therapy of IMN. (2C)



Kidney International, Vol. 65 (2004), pp. 1400–1407

Japan



Kidney International, Vol. 65 (2004), pp. 1400–1407

Japan



Kidney International, Vol. 65 (2004), pp. 1400–1407

Conclusion.
IMNis a disease with a comparatively good prognosis in Japan even when it is associated with 
nephrotic syndrome. Steroid therapy, which has not been recommended for IMN in most 
review articles, seems to be useful at least for Japanese patients. In particular, a remission 
from heavy proteinuria likely results in a favorable outcome.

Japan



Yonsei Med J. 2013 Jul;54(4):973-82. 

Korea



Yonsei Med J. 2013 Jul;54(4):973-82. 

Korea



Yonsei Med J. 2013 Jul;54(4):973-82. 

Korea



Yonsei Med J. 2013 Jul;54(4):973-82. 

Korea



Yonsei Med J. 2013 Jul;54(4):973-82. 

Korea

40

EVENTS: a decline in eGFR >50% or initiation 
of dialysis, and all-cause mortality. 



JNSCS as a secondary study of J-KDR

J-KDR/J-RBR 

JNSCS

J-IGACS

JRPGN-CS

JNSCS: Japan Nephrotic Syndrome Cohort Study

JDNCS

J-PKD

J-IDCS

Primary nephrotic syndrome

Patietns with IgA nephropathy

Rapidly progressive glomerulonephritis

Diabetic nephropathy

Dialysis 

Polycystic kidney disease

40



Study Design of JNSCS

Purpose

Design

Participants

To disclose the outcomes and practice patterns in 
patients with primary nephrotic syndrome in Japan

Multicenter prospective cohort study

Patients diagnosed histologically by renal biopsy with 
primary nephrotic syndrome between Jan 2008 and 
Dec 2010

Definition of nephrotic syndrome: 
(1) Urinary protein ≥3.5 g/day
(2) Serum protein <3.0 g/dL



396 cases from 56 medical centers

Hokkaido Tohoku

66 cases (16%)

Hokkaido U

Tohoku U

Sendai Shakaihpoken H

Yamagata U

Fukushima M U

Kanto Area

66cases (18%)

Tsukuba U

Saitama Med U

Saitama Med U General Hosp

Gunma U

Tokyo Women’s Med U

Juntendo U

Teikyo U

St. Mariana Med U

Chubu Area

129 cases (31%)

Niigata U

Kanazawa Med Univ

Kanazawa U

Hamamatsu Med U

Shizuoka General Hosp

Nagoya U+15

Fujita Health U

Nagoya Daini Red Cross

Kinki Area

83 cases (20%)

Osaka U

Osaka City U

Munincipal Toyonaka Hospital

Kitano Hospital

Osaka Prefectural Hospital

Kobe U

Wakayama Med Univ

Nara Medical U

Chugoku

Shikoku area

26 cases (6%)

Kawasaki MU

Okayama U

Shimane U

Kagawa U

Tokushima UJ

Kochi U

Kyusyu area

42 cases (10%)

Kyusyu U

East Fukuoka MC

Kurume U

Fukuoka U

Miyazaki U

Nagasaki U



MCD

N = 165

MN

N = 158

FSGS

N = 38

Others

N = 35

Age (year) 42 (26-61) 66 (59-75) 62 (29-73) 58 (45-71)

Male gender (N (%)) 95 (57.6) 85 (53.8) 25 (65.8) 20 (57.1)

Edema (N (%)) 153 (92.7) 132 (85.2) 36 (94.7) 25 (71.4)

BMI (kg/m2) 23.9±4.3 23.6±3.6 23.4±3.8 23.0±3.5

Systolic blood pressure (mmHg) 120±16 128±19 134±17 135±15

Diastolic blood pressure (mmHg) 73±11 75±13 80±13 78±11

Serum creatinine (mg/dL) 0.87 (0.68-1.20) 0.86 (0.70-1.14) 1.17 (0.93-1.74) 1.06 (0.79-1.65)

Serum albumin (g/dL) 1.7±0.6 2.1±0.6 1.9±0.7 2.5±0.4

Total cholesterol (mg/dL) 405±121 307±100 355±124 287±78

HDL-cholesterol (mg/dL) 75±27 63±23 61±20 58±25

Triglyceride (mg/dL) 194 (145-277) 186 (128-263) 224 (152-304) 147 (114-238)

Hemoglobin A1c (%) 5.5±1.3 5.4±0.5 5.5±1.0 5.3±0.5

Urinary protein (g/day) 6.3 (4.2-10.0) 4.6 (3.0-6.4) 6.0 (4.2-8.8) 5.1 (3.1-6.9)

UPCR 7.1 (4.5-10.3) 4.6 (3.1-6.4) 6.0 (4.2-8.8) 5.1 (3.5-7.6)

Mean±SD, or  Median (25% - 75%)

Baseline Characteristics



MCD n MN n FSGS n

Observation period （year） 2.3 (1.9 – 3.0) 165 2.3 (1.7 – 3.0) 158 2.5 (2.0 – 3.1) 38

Immunosuppressive therapy 162 (98.2) 136 (86.1) 35 (92.1)

The 1st month 165 158 38

oral glucocorticoids 158 (95.8) 127 (80.9) 35 (92.1)

methyl predonisolone IV 47 (28.5) 25 (15.9) 10 (26.3)

Cyclosporine 24 (14.6) 61 (38.9) 15 (39.5)

Cyclophosphamide 1 (0.6) 6 (3.8) 0 (0.0)

Mizoribine 3 (1.8) 10 (6.4) 0 (0.0)

ACEI/ARB 41 (24.9) 119 (75.8) 20 (52.6)

2-12 months 162 151 38

oral glucocorticoids 157 (96.9) 125 (82.8) 35 (92.1)

methyl predonisolone IV 8 (4.9) 2 (1.3) 1 (2.6)

Cyclosporine 46 (28.4) 70 (46.4) 20 (52.6)

Cyclophosphamide 0 (0.0) 3 (2.0) 1 (2.6)

Mizoribine 7 (4.3) 20 (13.3) 0 (0.0)

ACEI/ARB 50 (30.9) 125 (82.8) 28 (82.4)

Treatment for NS



In this annual meeting of JSN, we are publishing an
“Evidence Based Guideline for Nephrotic Syndrome 2014.” 

MN
Initial treatment
Oral predonisolone is administered at single daily 
dose starting at 0.6～0.8 mg/kg/day and 
continued for 4 weeks. Instead of oral steroid 
alone, predonisolone and cyclophosphamide 50～
100 mg/day is administered as starting doses. 
Lower oral steroid and cyclosporine as initial 
treatment is considered for the cases that are 
skeptical about steroid adverse effects, such as 
diabetic patients.



KDIGO GL

Initial immunosuppressive treatment for 
idiopathic membranous nephropathy 

JSN GL

1. Ponticelli treatment

2. Cyclosporin or
Tacrolimus

Steroid monotherapy

Cyclophosphamide
+ PSL

Cyclosporin + PSL



J Am Soc Nephrol 23: 1416–1425, 2012

A retrospective stay of 100 consecutive patients with IMN and NS 
treatment with Rituximab (68 as initial “first-line” therapy;
32 as “second line” therapy after failure of another regimen) 
Baseline Scr= 1.2mg/dL (0.97-1.70mg/dL-44 patients had an 
elevated Scr.)

Baseline 24 hour protein= 9.1gms (5.8-12.8gm/d)

RTX given as 4 weekly 375mg/m2 doses IV or B-cell count 
modified dosage regimen



RITUXIMAB in Primary MN

J Am Soc Nephrol 23: 1416–1425, 2012



RITUXIMAB in Primary MN

J Am Soc Nephrol 23: 1416–1425, 2012



Q5.

Serum creatinine has gradually increased to 1.2 mg/dL.

Which ONE of the following treatments would you recommend?

A. Observe for up to 6 more months while receiving an 

angiotensin converting enzyme inhibitor and diuretic

B. Give Cyclosporine 2~4mg/kg/d plus 30mg/d of prednisone

C. Give cyclical oral cyclophosphamide at 1-1.5mg/Kg 

alternating with IV methyl prednisolone and oral prednisone

D. Give 40mg of prednisone

E. Give 1000mg of Rituximab twice at an interval of two weeks

F. Give MMF 1.0gm twice daily

According to the KDIGO GL, the answer is C.

According to the Japanese GL, the answer is either B, C, or D.

I would choose B.


