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Context: Membranous nephropathy is among the most common causes of nephrotic 
syndrome in adults. 
Evidence Acquisitions: PubMed, EBSCO, Web of Science, directory of open access journals 
(DOAJ), EMBASE, and Google Scholar with keywords of phospholipase A2 receptor, 
PLA2R, membranous nephropathy, nephrotic syndrome, idiopathic nephrotic syndrome 
and glomerulonephritis have been searched.
Results: The recent finding that around 70%-80% of the idiopathic cases of membranous 
nephropathy express Phospholipase A2 receptor (PLA2R) in their kidney biopsies and anti-
PLA2R antibody in their serum was initially considered specific to the idiopathic cases. 
However, more recent studies have shown that while PLA2R glycoprotein expression, and 
anti-PLA2R antibodies, are specific to membranous nephropathy and are not seen in other 
glomerulonephritides, they can be as frequently expressed in certain secondary forms of 
membranous nephropathy. 
Conclusions: In this communication we intend to briefly review the new data regarding 
tissue and sero-positivity for PLA2R in different types of secondary membranous 
nephropathy, as well as pathologic and immunofluorescence features of them as compared 
to the idiopathic cases.

ABSTRACT

Implication for health policy/practice/research/medical education:
To clarify the value of  checking PLA2R serology and tissue staining in cases of  membranous nephropathy, and its lack of 
specificity in distinguishing idiopathic versus some secondary cases. 
Please cite this paper as: Bastani B. Phospholipase A2 receptor (PLA2R) related membranous nephropathy - not specific for 
idiopathic cases any more. J Nephropathol. 2018;7(1):11-14. DOI: 10.15171/jnp.2018.04.

1. Context
Membranous nephropathy (MN) is among the most 
common primary glomerulopathies in adults. It accounts 
for 20% of  cases of  idiopathic nephrotic syndrome 
in adults, leads to end stage renal disease (ESRD) in 
up to one-third of  the patients, and is the leading 
glomerulopathy recurring after kidney transplantation 
(1,2).
Sub-epithelial immune complexes of  IgG and membrane 
attack complex of  complement system cause thickening 
of  glomerular capillary walls with little or no cellular 
proliferation or infiltration in the glomeruli, leading to 
proteinuria and nephrotic syndrome. While MN can 

be secondary to hepatitis B, hepatitis C, autoimmune 
diseases, thyroiditis, malignancies, sarcoidosis, and 
certain drugs such as gold, captopril, penicillamine, and 
non-steroidal anti-inflammatory drugs, in the majority 
(70%-80%) of  cases none of  these etiologies can be 
found, and thus are labeled as “primary” or “idiopathic” 
MN.

2. Evidence Acquisitions
PubMed, EBSCO, Web of  Science, directory of  open 
access journals (DOAJ), EMBASE, Scopus and Google 
Scholar with keywords of  phospholipase A2 receptor, 
PLA2R, membranous nephropathy, nephrotic syndrome, 
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idiopathic nephrotic syndrome and glomerulonephritis 
have been searched.

3. Results
A major recent breakthrough was the identification 
of  a podocyte glycoprotein antigen, the M-type 
phospholipase A2 receptor (PLA2R) as the major target 
antigen for circulating autoantibodies in about 70% of 
cases of  primary (idiopathic) MN, resulting in in-situ 
formation of  immune complexes in the sub-epithelial 
space of  glomerular capillaries (3,4). This confirmed 
the hypothesis that most cases of  primary (idiopathic) 
MN are the result of  an autoimmune antibody response 
targeting podocyte PLA2R antigen (4). Moreover, while 
patients with idiopathic MN who have circulating anti-
PLA2R antibodies would all show a strong PLA2R 
staining in their kidney biopsies (5-7), none of  those 
who are tissue PLA2R stain negative have circulating 
antibodies to PLA2R. Also, 24 of  33 patients (73%) 
with idiopathic MN whose renal biopsies were positive 
for PLA2R had circulating anti-PLA2R antibodies, while 
nine (27%) were serum negative. Of  the seventeen 
patients with idiopathic MN who had no circulating 
antibody to PLA2R, nine patients (53%) had positive 
tissue staining for PLA2R suggesting that renal PLA2R 
positivity is associated with the production of  serum 
PLA2R autoantibodies, and thus reflecting disease activity 
and severity (Tables 1 and 2). Furthermore, multiple 
reports have shown that serum anti-PLA2R antibody 
titer is associated with disease activity and severity, and 
long-term outcomes (4,5,8,9). Decline in anti-PLA2R 
antibody titer in response to immunosuppressive therapy 
with rituximab (a monoclonal antibody against CD-20 
cell surface antigen of  B lymphocytes) precedes the 
clinical response of  a decline in proteinuria by few to 
several months (10,11). Multiple studies have shown that 
circulating PLA2R antibodies and tissue PLA2R staining 
are specific to cases of  MN and not to any other type of 
primary glomerulonephritis (4-6,12). Positive serology 
for anti-PLA2R antibodies has been shown to have a 

Table 1. Correlation between tissue staining for PLA2R and 
serum anti-PLA2R antibody status in cases of  idiopathic MN

Serum + Serum -
Tissue + 73% 27%
Tissue - 0% 100%

Table 2. Correlation between serum anti-PLA2R antibody status 
and tissue staining for PLA2R in cases of  idiopathic MN

Tissue + Tissue -
Serum + 100% 0%
Serum - 53% 47%

sensitivity of  70%-82% and specificity of  89%-100% for 
detecting idiopathic MN (4,12). Furthermore, in a report 
of  165 cases of  MN, including 85 idiopathic and 80 
secondary MN cases, they found a positive tissue staining 
for PLA2R to have a sensitivity of  75% and specificity 
of  83% for idiopathic MN (13). However, contrary to 
the initial impression that PLA2R was specific to cases 
of  idiopathic MN, it is now clear that it can be seen in 
cases of  secondary MN of  diverse etiologies (13). In 
that report, among 165 cases of  MN, PLA2R positive 
staining was found in 64 of  85 (75%) idiopathic MN 
cases, 7 of  11 (64%) hepatitis C associated MN, 3 of 
4 (75%) sarcoidosis associated MN, and 3 of  12 (25%) 
neoplasm associated MN cases (13). Among 46 cases 
of  MN secondary to autoimmune etiologies (e.g., SLE, 
Sjogren’s, RA, MCTD, ANCA) only 1 (2%) showed 
PLA2R positive staining (13) (Table 3). 
Morphological features commonly associated with 
secondary MN include presence of  mesangial deposits, 
segmental involvement of  glomeruli by deposits, and 
“full house” immunofluorescence staining. However, 
among the 78 PLA2R-positive cases, there was only a 
slightly higher percentage of  secondary MN cases with 
mesangial deposits (43%) than idiopathic MN (30%) 
cases, statistically not significant (13). Thus, presence 
of  mesangial deposits in PLA2R-positive cases is not a 
useful marker to separate idiopathic from secondary MN 
cases (13). However, “full house” immunofluorescence 
stain and sub-endothelial deposits were highly specific 
for secondary MN, as all cases with these findings had a 
known primary etiology and were PLA2R negative (13). 
Another important finding was that while IgG4-
predominant staining is a feature of  idiopathic MN 
(whereas IgG1 IgG2, and IgG3 are more prominent 
in secondary MN cases), in cases of  PLA2R positive 
secondary MN due to hepatitis C, sarcoidosis or 

Table 3. Tissue PLA2R or serum anti- PLA2R positivity in 
different types of  glomerulonephritides

Tissue + Serum +
GNs other than MN (4-6,12) 0%
Autoimmune disorders – MN (SLE, 
Sjogren's, RA, MCTD, ANCA) (13) 2%

SLE- class 5 GN (5) 2.6%
Idiopathic MN (3-5, 12,13) 75-84% 70-82%
Hepatitis C – MN (13) 64%
Hepatitis B – MN (5) 64%
Sarcoidosis – MN (13 ,14) 61.5%
Malignancy – MN (13) 25%

Abbreviations: GN, glomerulonephritis; MN, membranous 
nephropathy; SLE, systemic lupus nephritis; RA, rheumatoid 
arthritis; MCTD, mixed connective tissue disease; ANCA, anti-
nuclear cytoplasmic antibody.
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neoplasm, IgG4 was the predominant IgG suggesting 
that these cases were more similar to idiopathic than 
other secondary MN cases (13). Interestingly, IgG 
subtype analysis of  PLA2R negative idiopathic MN 
cases showed that 7 out of  17 such cases did not show 
IgG4 dominance, suggesting that some of  them could 
have been undetected secondary MN cases (13). 
In another report, of  102 cases of  idiopathic MN 86 
(84%) cases, and of  39 cases with hepatitis B associated 
MN 25 (64%) cases showed renal tissue staining for 
PLA2R(5). This was in sharp contrast to only 1 out of 
38 cases of  SLE-class 5-GN showing PLA2R staining 
(5) (Table 3). Interestingly, there was no significant 
difference between the intensity of  PLA2R staining 
in the positive cases of  hepatitis B associated MN and 
idiopathic MN (5). Moreover, co-localization studies 
showed that renal PLA2R staining overlapped with 
HBsAg, HBcAg, and HBeAg along the glomerular 
capillary loops (5). In the hepatitis B associated MN 
patients, PLA2R positive biopsies showed stronger 
IgG, and weaker C1Q and C4 staining that PLA2R 
negative biopsies. Also, the degree of  IgA and IgM 
immunofluorescence staining, and mesangial electron 
dense deposits were significantly higher in hepatitis B 
associated MN than idiopathic MN patients, suggesting 
the secondary nature of  hepatitis B associated MN (5). 
There were no differences in the degree of  IgG and 
C3 staining, and sub-epithelial electron dense deposits 
between PLA2R positive idiopathic MN and hepatitis 
B associated MN cases (5). Moreover, PLA2R exhibited 
a granular immunofluorescence staining along the 
glomerular capillary loops that co-localized with HBsAg 
suggesting that the hepatitis B virus might have caused 
podocyte damage leading to over expression or change 
in antigenicity, or conformational changes in PLA2R 
in glomerular capillary loops. These findings suggest 
that hepatitis B associated secondary MN is a PLA2R 
associated disease.
In a report of  26 patients with sarcoidosis and 
glomerular disease, 11 patients had MN, out of  9 cases 
studied 5 (55%) cases, and all 5 patients with active 
sarcoidosis at the time of  kidney biopsy had PLA2R 
antigen in their immune deposits, while none of  those 
with inactive sarcoidosis had detectable PLA2R (14) 
(Table 3). Interestingly, in 2 patients with available follow 
up sera, anti-PLA2R antibody levels followed sarcoidosis 
disease activity (14). This was surprising since sarcoidosis 
results from an uncontrolled cell-mediated immune 
response involving macrophages and Th1 cells (15) after 
exposure to an unidentified antigen, whereas MN is an 
autoimmune antibody response involving Th2 cells and 
B-lymphocytes (16,17).
The above reports indicate that PLA2R sero-positivity 

and/or tissue staining is not specific to cases of 
idiopathic MN and can be as prevalent in some cases of 
secondary MN, e.g., hepatitis B, hepatitis C, neoplasms, 
and sarcoidosis associated MN (5,12-14) (Table 3). In 
such cases, whether idiopathic MN or secondary MN, 
renal podocyte damage may lead to over expression 
or conformational change in the glycoprotein PLA2R 
that makes it more immunogenic and thus a positive 
tissue staining and a positive serology. It has also been 
suggested that polymorphisms of  PLA2R and HLA 
complex class II (HLA-DQA1) are associated with 
idiopathic MN, but their effect on renal PLA2R and 
anti-PLA2R antibody production remain unclear (18,19). 
Also, the potential effects of  these polymorphisms on 
secondary MNs that are associated with high prevalence 
of  PLA2R expression in kidney tissue and/or positive 
serology has not been investigated. 

Conclusions
In summary, while the recent findings of  PLA2R 
presence in a majority of  cases of  idiopathic MN were 
promising and it distinguished them from all other 
glomerulonephritides, the new reports show that it can 
be found in a number of  secondary cases of  MN as well.

Author’s contribution
BB was the single author of  the manuscript.

Conflicts of  interest
The author declares no competing interests. 

Ethical considerations 
Ethical issues (including plagiarism, misconduct, 
data fabrication, falsification, double publication or 
submission, redundancy) have been completely observed 
by the author.

Funding/Support
None.

References
1. Ponticelli C, Glassock RJ. Glomerular diseases: 

membranous nephropathy-a modern view. Clin J Am Soc 
Nephrol. 2014;9(3):609-16. doi: 10.2215/CJN.04160413.

2. Segal PE, Choi MJ. Recent advances and prognosis in 
idiopathic membranous nephropathy. Adv Chronic 
Kidney Dis. 2012;19(2):114-9. doi: 10.1053/j.
ackd.2012.01.007.

3. Ronco P, Debiec H. Molecular pathomechanisms of 
membranous nephropathy: from Heymann nephritis to 
alloimmunization. J Am Soc Nephrol. 2005;16:1205-13.

4. Beck LH Jr, Bonegio RGB, Lambeau G, Beck DM, 
Powell DW, Cummins TD, et al. M-type phospholipase 
A2 receptor as target antigen in idiopathic membranous 



Bastani B

Journal of  Nephropathology, Vol 7, No 1, January 2018                                                   www.nephropathol.com14

nephropathy. N Engl J Med. 2009;361(1):11-21. doi: 
10.1056/NEJMoa0810457.

5. Xie Q, Li Y, Xue J, Xiong Z, Wang L, Sun Z, et al. Renal 
phospholipase A2 receptor in hepatitis B virus-associated 
membranous nephropathy. Am J Nephrol. 2015;41(4-
5):345-53. doi: 10.1159/000431331.

6. Hoxha E, Kneissler U, Stege G, Zahner G, Thiele I, 
Panzer U, et al. Enhanced expression of  the M-type 
phospholipase A2 receptor in glomeruli correlates with 
serum receptor antibodies in primary membranous 
nephropathy. Kidney Int. 2012;82(7):797-804. doi: 
10.1038/ki.2012.209.

7. Debiec H, Ronco P. PLA2R autoantibodies and PLA2R 
glomerular deposits in membranous nephropathy. N Engl 
J Med. 2011;364(7):689-90. doi: 10.1056/NEJMc1011678.

8. Debiec H, Martin L, Jouanneau C, Dautin G, 
Mesnard L, Rondeau E, et al. Autoantibodies specific 
for the phospholipase A2 receptor in recurrent 
and de novo membranous nephropathy. Am J 
Transplant. 2011;11(10):2144-52. doi: 10.1111/j.1600-
6143.2011.03643.x. 

9. Debiec H, Ronco P. A new specific test for idiopathic 
membranous nephropathy. Nat Rev Nephrol. 
2011;7(9):496-8. doi: 10.1038/nrneph.2011.106.

10. Dahan K, Debiec H, Plaisier E, Cachanado M, Rousseau 
A, Wakselman L, et al. Rituximab for Severe Membranous 
Nephropathy: A 6-Month Trial with Extended Follow-
Up. J Am Soc Nephrol. 2017;28(1):348-358. doi: 10.1681/
ASN.2016040449.

11. Ruggenenti P, Debiec H, Ruggiero B, Chianca A, Pelle 
T, Gaspari F, et al. Anti-phospholipase A(2) receptor 
antibody titer predicts post-rituximab outcome of 
membranous nephropathy. J Am Soc Nephrol. 2015 

Oct;26(10):2545-58. doi: 10.1681/ASN.2014070640. 
12. Qin W, Beck LH, Jr., Zeng C, Chen Z, Li S, Zuo K, et al. 

Anti-phospholipase A2 receptor antibody in membranous 
nephropathy. J Am Soc Nephrol. 2011;22:1137-43.

13. Larsen CP, Messias NC, Silva FG, Messias E, Walker PD. 
Determination of  primary versus secondary membranous 
glomerulopathy utilizing phospholipase A2 receptor 
staining in renal biopsies. Mod Pathol. 2013;26(5):709-15. 
doi: 10.1038/modpathol.2012.207. 

14. Stehle T, Audard V, Ronco P, Debiec H. Phospholipase 
A2 receptor and sarcoidosis-associated membranous 
nephropathy. Nephrol Dial Transplant. 2015;30(6):1047-
50. doi: 10.1093/ndt/gfv080.

15. Iannuzzi MC, Rybicki BA, Teirstein AS. Medical progress: 
Sarcoidosis. N Engl J Med. 2007; 357: 2153-65.

16. Debiec H, Ronco P. Immunopathogenesis of  membranous 
nephropathy: an update. Semin Immunopathol. 
2014;36(4):381-97. doi: 10.1007/s00281-014-0423-y. 

17. Kuroki A, Iyoda M, Shibata T, Sugisaki T. Th2 cytokines 
increase and stimulate B cells to produce IgG4 in 
idiopathic membranous nephropathy. Kidney Int. 
2005;68(1):302-10.

18. Stanescu HC, Arcos-Burgos M, Medlar A, Bockenhauer D, 
Kottgen A, Dragomirescu L, et al. Risk HLA-DQA1 and 
PLA(2)R1 alleles in idiopathic membranous nephropathy. 
N Engl J Med. 2011 Feb 17;364(7):616-26. doi: 10.1056/
NEJMoa1009742.

19. Lv J, Hou W, Zhou X, Liu G, Zhou F, Zhao N, et al. 
Interaction between PLA2R1 and HLA-DQA1 variants 
associates with anti-PLA2R antibodies and membranous 
nephropathy. J Am Soc Nephrol. 2013;24(8):1323-9. doi: 
10.1681/ASN.2012080771.

Copyright © 2018 The Author(s); Published by Society of  Diabetic Nephropathy Prevention. This is an open-access article 
distributed under the terms of  the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), 
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.


