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Membranous Nephropathy (MN) 

Membranous nephropathy is among the most common causes 

of primary nephrotic syndrome in adults.   

 

 

3680 Kidney Biopsy cases 

Bagherzadegan H, Ossareh S, Asgari M. WCN Abstracts 2017 



Bagherzadegan H, Ossareh S, Asgari M. ERA- EDTA Abstracts 2018 



Presentation 

Bagherzadegan H, Ossareh S, Asgari M. ERA- EDTA Abstracts 2018 



It is characterized by basement membrane thickening with little or 

no cellular proliferation or infiltration, and the presence of electron 

dense deposits across the glomerular basement membrane, together 

with fine granular subepithelial IgG and C3 deposits. 



Pathogenesis of MN 



The passive entrapment of preformed immune 

complexes  

Planted antigens. The circulating pathogenic Ags 

are localized, or planted, in the SE sites, which 

subsequently form in situ IC deposits with Abs. 

Podocyte autoantigen Lai WL. J Formos Med Assoc. 2015;114:102 



Podocyte Auto Ags 

 Many cases of idiopathic membranous nephropathy may be due to autoantibodies 

directed against podocyte Ags: 

1. Anti PLA2 Ab* (70%) Beck LH Jr. NEJM. 2009;361:11  

2. THSD7A**  Ab(3-10%) Tomas NM. NEJM 2014; 371:2277 (Also positive in malignancy 

related MGN) 

3. Anti-NEP+ antibodies  Debiec H. NEJM. 2002;346:2053 (responsible for antenatal MN)  

4. Intracellular podocytye Ags: Alpha-enolase, aldose reductase, and superoxide 

dismutase 2 Murtas C. Clin J Am Soc Nephrol. 2012;7:1394 

5. Abs to Cationic form of bovine serum albumin (BSA) Debiec H. NEJM 2011;364:2101.  

 

 

*Phospholipase A2 receptor; **(Thrombospondin Type-1 Domain-Containing 7A); +Neutral Endopeptidase 



Secondary MN 

 Includes hepatitis B antigenemia, autoimmune diseases, 

thyroiditis, carcinoma, and the use of certain drugs such as 

NSAIDs, penicillamine, gold, and captopril.  

 

 Antigens: 

1. Double-stranded DNA in systemic lupus erythematosus  

2. Thyroglobulin in thyroiditis 

3. Hepatitis B antigen, treponemal antigen,  

4. Helicobacter pylori in the relevant infections;  

5. Carcinoembryonic antigen  

6. Prostate-specific antigen in malignancy.  

 



Role of T cells  

T helper cells activate different immune effector mechanisms 

and appear to play a role in the pathogenesis of 

glomerulonephritis and may also participate in the genesis of 

proteinuria in MN.  

The T helper subset Th1 tends to predominate in proliferative 

and crescentic forms of glomerulonephritis, whereas Th2 

predominates in MN and minimal change disease. 



Genetic Factors 

Wang H. KI.2018: 974–982 



Terminology 

 The term IMN should now be superseded by the term primary or 

autoimmune MN (AMN) (anti-PLA2R or anti-THSD7A positive) classifying  

about 80% to 90% of cases previously designated IMN. 

 Some patients who are low producers of antibody may appear to be 

seronegative until the antibody has saturated the PLA2R binding sites on 

podocytes and only then become seropositive 

 In practical terms, the high affinity of anti-PLA2R means that PLA2R tissue 

positivity (PLA2R antigen in the glomerular basement membrane immune 

complexes) can account for 80% to 90% of cases, including those showing 

low or even absent seropositivity. 

Catran DC. KI. 2017: 566–574 



Course of MN 

MN is a chronic disease, and its course includes 

spontaneous remissions (in  30% of patients, usually 

within the first 2 years after diagnosis in those with 

milder presentations) and frequent relapses. 

 

Nephrotic patients who do not go into remission are 

likely to progress to end-stage renal disease.  





Risk of progression to a creatinine clearance (CrCl) 

≤60 mL/min per 1.73 m2 during a follow-up> 5yrs 

Proteinuria <3.5 g/day and stable normal renal function over 

6 months:  6%  

Proteinuria of 12 g/day, and a CrCl on presentation of 

96 mL/min, which declines to 78 mL/min by 6 months: 72% 

Cattran DC. KI. 1997:901 



Risk of progression to a creatinine clearance (CrCl) 

≤60 mL/min per 1.73 m2 during a follow-up> 5yrs 

 Low risk: Proteinuria remains <4 g/day and CrC remains normal for a 6-

month follow-up (< 8% risk of developing chronic renal insufficiency 

over 5 years.) 

Moderate risk: Proteinuria is 4- 8 g/day and persists for > 6 months and 

CrC is normal or near normal and remains stable over 6 months. (50% 

risk of developing chronic renal insufficiency over 5 years.). 

 High risk: Proteinuria> 8 g/day and persists for 3 months and/or renal 

function that is either below normal (and considered due to MN) or 

decreases during the observation period. (75% risk of developing 

chronic renal insufficiency over 5 years.). 

 
https://www.uptodate.com/contents/treatment-of-idiopathic-membranous-nephropathy?csi=b24a2b8f-fd8b-4300-9456-e93a504e331d&source=contentShare 



KDIGO GN 2012 

KI Supplements 2012: 186-197 



KDIGO guideline recommends to start initial 

therapy only in patients 

With nephrotic syndrome AND when at least one of 

the following conditions is met: 

1. Urinary protein excretion persistently  >4 g/d AND  

Remains at over 50% of the baseline value, AND  

Does not show progressive decline, during 
antihypertensive and antiproteinuric therapy  

  for  at least 6 months; (1B) 

2. The presence of severe, disabling, or life 
threatening symptoms related to the nephrotic 
syndrome; (1C) 

 KI Supplements 2012: 186-197 



Initial Conservative therapy 
 Conservative therapy is recommended to be instituted at the earliest phase of MN.  

 This may potentially eliminate the need for subsequent IS in low risk of progression 
patients with 

1. Low-level proteinuria <4 g/day,  

2. Well-preserved renal function,  

 In includes:  

1. Renin-angiotensin system blockade, 

2. Diuretics for edema  

3. Diet (low salt) 

4. Lipid lowering 

5. Anticoagulation (Alb.  <2.2 g/dL) (Lai WL. J Formos Med Assoc. 2015 Feb;114:102) 

 Failure to adhere to sodium restriction can significantly mute the benefits of 

conservative treatment even if the immunologic injury has dissipated. (Barnes CE 

Nephron Clin Pract. 2011;119:c145–c153.) 

Cattran DC. KI. 2017: 566–574 



If Initial Conservative 

Therapy is not 

Completely Effective 



Therapies not recommended by KDIGO as 

the initial therapy 

Cosrticosteroids Alone 

Mycofenolate Mofetil 

ACTH 



Calcineurin inhibitors 

 Both cyclosporine and tacrolimus have proven 

efficacy in patients with idiopathic MN.  

Cyclosporine plus low-dose prednisone (maximum of 

10 mg/day) is effective in inducing remission of 

proteinuria and in preventing progression to end-stage 

renal disease. 



Cattran DC. KI, 2001: 1484–1490 



CyA 

P 

CyA 

P 

CyA 

P 

Adverse effects: 

HTN (development in 8 and worsening in 2) 

Nausea: 4 



Alexopoulos  E. Nephrol Dial Transplant. 2006:3127-32 



(Out of 31) (Out of 20) 

• During long-term treatment relapses were more frequent in the 

monotherapy group (47 vs 15%, P<0.05).  

• Daily CyA dose was higher in nonrelapsers in both groups. 

• Relapsers had a lower trough level. 





The probability of remission in the 

treatment group was 58, 82, and 94% 

after 6, 12, and 18 months but only 10, 

24, and 35%, respectively in the control 

group. 

23 

25 



KDIGO 

 



The highest level of evidence, IA recommended in the 

GN guidelines, is for the Ponticelli regimen, a 6-month 

cycling of an alkylating agent with steroids. 

 Ponticelli C . KI.1995:1600-4 



 Ponticelli C . Kidney Int. 1995 :1600-4. 



Side Effects 

 4 patients assigned to methylprednisolone and chlorambutil had 

to stop therapy between the 3rd and 4th month because of side-

effects (two peptic ulcers, one pneumonitis, one gastric 

intolerance to chlorambucil). 

 2 other patients had moderate leukopenia, 2 tremors, 2 cramps 

and 1 anxiety. 2 patients had gastric pain during chlorambucil 

and 1 developed an increase in serum transaminases.  

 All these side-effects reversed after treatment was completed 

 In the long-term 1 patient developed obesity and 1 DM 4 years 

after treatment.  

 No other side effects were reported in the long-term follow-up. 



 



 



Figure 1. Kaplan-Meier plots showing probabilities of dialysis-free survival (A), survival without reaching either 

end point (B),complete remission (C), and complete or partial remission (D).  

..Cycloph/ Steroid 

 Conservative Rx 



Complications 

 Infections were the most frequent complication,  

 In group 1 (conservative), 14 were noted in 11 patients, and in 

group 2,10 episodes were encountered in 7 patients (P  0.35).  

 Thrombotic episodes were seen in four patients in group 1 and 

three in group 2. 

 No evidence of malignancy was seen in either of the groups 

during the follow-up period. 

Jha V. JASN. 2007: 1899–1904 



van den Brand JA. CJASN. 2014:1066-73 

In this study, the 

cumulative 

cyclophosphamide 

dose of 21–46 g 

(mean 37 g) over 12 

months exceeded 

the cumulative 

exposure 

associated  with the 

traditional cyclical 

cyclophosphamide 

dose. 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           



 



Rituximab: depletes B cells by Ab-dependent cell-mediated 

cytotoxicity, complement-dependent cytotoxicity, and apoptosis 

 

 -375 mg/m2  every 4 weeks in 

8 patients  with refractory 

primary MN and nephrotic 

syndrome.  

-Mean urinary protein 

decreased from 8.6 g/day at  

baseline to 3.7 g/day at 20 

weeks’ follow-up 

-Two patients achieved full 

remission, and 3 achieved 

partial remission. 

-Reduction in proteinuria 

>50% was seen in 5 patients. 

Remuzzi G. Lancet. 2002 ;360:923-4. 



Fervenza FC KI 2008: 117–125 



Fervenza FC.CJASN 2010: 2188 –2198  

•14 patients treated with 1 g rituximab at time 0 and again after 15 days, with re-treatment at 6 months in 

those with no response. 

•At 1-year follow-up, 2 and 6 patients achieved complete and partial remission,  

•No relationship was found between the response and number of B cells in the blood, CD20 cells in the 

kidney biopsy, degree of tubulointerstitial fibrosis, starting proteinuria or creatinine values. 

Fervenza FC KI 2008: 117–125 



Fervenza FC KI 2008: 117–125 



Rugenneti JASN  2012:1416–1425 



47 of 68 

(69.1%) 

18 of 32 

(56.25%) 
Complete or partial remission 

(Similar Proportion) 









Ongoimg Clinical Trials 

 The MEmbranous Nephropathy Trial Of Rituximab (MENTOR) study 

(NCT01180036) is an open-label, randomized controlled trial designed to 

compare efficacy and safety of rituximab (1 g IV on day 1 and 15 followed 

by re-treatment at 6 months) versus cyclosporine (3.5–5 mg/kg/day for 12 

months) in inducing and maintaining remission in patients with primary MN. 

 The STARMEN trial (NCT01955187) will evaluate tacrolimus monotherapy for 

9 months (initial dose of 0.05 mg/kg/day, adjusted to achieve blood 

trough levels of 5–7 ng/mL for 6 months, with a single dose of rituximab 1 g 

IV at day 180 before the beginning of tacrolimus dose tapering) in terms of 

rates of remission, relapse rate, maintenance of renal function, and 

adverse effects during a 2-year follow-up 



Catran DC. KI. (2017) 91, 566–574 



There is considerable evidence showing that anti- PLA 

2 R antibodies correlate with disease activity, provide 

prognostic information about severity of disease, and 

can serve as a useful biomarker for assessing 

treatment efficacy. 

Glassock RJ: CJASN 2014:1341–1343 







When to Stop treatment (KDIGO GN 2012) 

Serum creatinine >300 mmol/L level (or estimated GFR <30) 

and 

An ultrasound showing small and echogenic kidneys 

indicate irreversible kidney damage and insufficient 

parenchyma to warrant the risks of therapy.  

A marker of immunologic inactivity such as a PLA2R-

positive patient becoming negative would further support 

the argument for not starting (or stopping) IS therapy. 
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