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 Classification of lupus glomerulonephritis - ISN/RPS 

2003/2004 classification and 2017 update of LN.

 Histopathological features of lupus glomerulonephritis.

◦ What is new and the impact on LN classification!

 Activity and Chronicity indices.

◦ What is new! 
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 Lupus nephritis (LN) is a common disease 

manifestation in SLE, affecting up to 60% of patients, 

and is associated with increased morbidity and 

mortality. 

 In the absences of disease remission, LN progresses to 

ESKD in 50% of patients within 20 years. 

 

4IAP - AD - Doha 2023 



2003: International Society of Nephrology/Renal

Pathology Society (ISN/RPS) classification of LN - 

Published in 2004

 

Weening JJ, D’Agati, VD, Schwartz MM, et al. The classification of glomerulonephritis in systemic lupus 
erythematosus revisited. Kid Inter 2004;65:521-530
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Abbreviated ISN/RPS 
classification of LN (2003/2004)

 Class I  Minimal mesangial LN
 Class II  Mesangial proliferative LN
 Class III  Focal proliferative LN  
 Class IV  Diffuse segmental (IV-S) or 

  global (IV-G) LN
 Class V  Membranous LN
 Class VI  Advanced sclerosing LN
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Bajema IM, et al, Kidney International, 2018



Defined as minimal mesangial lupus nephritis with 

mesangial accumulation of immune complexes 

identified by IF and EM, WITHOUT concomitant light 

microscopic alteration. 
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 Defined as mesangial proliferative LN characterized by 
ANY degree of mesangial hypercellularity (≥3 mesangial 
cells per mesangial area in a 2-3 micron thick section) in 
association with mesangial immune deposits by IF and EM.
◦ Only peripheral mesangial areas should be assessed for cellularity, 

with central and perihilar areas excluded.
◦ New: 

 ↑ the number of mesangial cells to 4/mesangial area.
 Mesangial hypercellularity (not proliferation)!
 Mesangial cellularity threshold – Mesangial hypercellularity in 1 area in 1 

glomerulus!

 There may be rare isolated subepithelial or subendothelial 
deposits detected by IF or EM that are NOT visible by light 
microscopy.
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 Def: 
◦ Class III: Focal proliferative LN involving <50% of all glomeruli.

◦ Class IV: Diffuse proliferative LN involving ≥50% of glomeruli in the 
biopsy. 

 Affected glomeruli display segmental or global endocapillary 
hypercellularity and inflammatory cell infiltrate, or inactive 
glomerular scars, with or without capillary wall necrosis and 
crescents, and subendothelial deposits.

 In assessing the extent of the lesions, glomeruli with both 
active and sclerotic lesions should be taken into 
consideration. 
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Bajema IM, et al, Kidney 

International, 2018



 Def: Membranous LN with global or segmental 

continuous granular subepithelial deposits, often with 

concomitant mesangial immune deposits.

 Because scattered subepithelial deposits may also be 

encountered in class III and class IV nephritis, the 

threshold for an additional diagnosis of membranous 

LN in a proliferative class is membranous 

involvement of >50% of the glomeruli by LM or IF.   
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 Recently, an approach using laser capture 

microdissection and mass spectrometry 

has enabled detection of novel proteins in 

glomerular diseases. 

 EXT1/EXT2 protein:

◦ Transmembrane glycoproteins, localized to the 

endoplasmic reticulum / Golgi apparatus.

◦ Responsible for the synthesis of the hepran-

sulfate backbone, needed in the generation of 

complex polysaccharides. 
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 EXT1/EXT2 MGN is associated with:

◦ Positive antinuclear antibody. 

◦ Positive ant-double stranded DNA 

antibodies.

◦ Positive anti-Sjogren syndrome-related 

antigen A or B antibodies.

◦ Positive anti-ribonucleoprotein antibodies. 

◦ And …. Autoimmune diseases including 

SLE. 

 Approximately 30%-35% of patients 

with membranous LN are positive for 

EXT1/EXT2.
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Sethi, S. JASN 2021

Both EXT1 and 

EXT2 staining 

coexist



 EXT1/EXT2 MGN may coexist with class III/IV LN. 

 In rare cases, EXT1/EXT2-associated MGN may be present 

even before development of SLE. 

 EXT1/EXT2-positive membranous LN shows favorable 

biopsy specimen findings and clinical outcomes compared 

with EXT1/EXT2-negative membranous LN, both with and 

without a proliferative class III/IV lupus nephritis component. 
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 Other autoantigens associated with membranous LN are:

◦ Neural cell adhesion molecule 1 (NCAM1) – 7% of membranous LN 

cases

◦ Type III TGF-β receptor (TGFBR3) – 6% of membranous LN cases. 

  

STILL THE MAJORITY OF MEMBRANOUS LN CASES 

ARE OF AN UNKNOWN AUTOANTIGEN 
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Casa TN et al, Kidney360, 2021



 Def: Biopsies with ≥90% global glomerulosclerosis 

and in which there is clinical or pathological evidence 

that the sclerosis is attributable to LN.

 There should be NO evidence of ongoing active 

glomerular disease.

 It may represent the advanced stage of chronic class III, 

class IV, or class V LN.
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 Index of activity (0-24)
◦ Endocapillary hypercellularity  (0-3+)
◦ Leukocyte infiltration   (0-3+)
◦ Subendothelial hyaline deposits  (0-3+)
◦ Fibrinoid necrosis / karyorrhexis  (0-3+) x 2
◦ Cellular crescents    (0-3+) x 2
◦ Interstitial inflammation   (0-3+)

 Index of chronicity (0-12)
◦ Glomerular sclerosis    (0-3+)
◦ Fibrous crescents    (0-3+)
◦ Tubular atrophy    (0-3+)
◦ Interstitial fibrosis    (0-3+)
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Bajema IM, et al, Kidney International, 2018



Thank You
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