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Objectives

» Classification of lupus glomerulonephritis - ISN/RPS
2003/2004 classification and 2017 update of LN.

» Histopathological features of lupus glomerulonephritis.
o What Is new and the impact on LN classification!

» Activity and Chronicity indices.
o What Is new!



Introduction

» Lupus nephritis (LN) is a common disease
manifestation in SLE, affecting up to 60% of patients,
and Is assoclated with increased morbidity and
mortality.

» In the absences of disease remission, LN progresses to
ESKD in 50% of patients within 20 years.



LN - Classification

2003: International Society of Nephrology/Renal
Pathology Society (ISN/RPS) classification of LN -

Published in 2004
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Class I

Class IT

Class ITI

Class I {A)

Class ITT { AT

Class ITI {C)
Class IV

Class IV-5
Class IV |
Class IV-5

[ AR

Class IV-5 (C)

Class IV-G (T}
Class W

Class VI

hlimimal mesangial lnpns nephritis
Mormal glomernli by lighs microscopy, bot mesangial immuone deposits by immuonofluorescence

Mlesangial proliferative Inpns nephritis
Purely mesangial hypercellularity of any degree or mesangial matrix expansion by light
micioscopy, with mesangial immuone deposits
May be a few isoclated subepithelial or subendothelial deposits visible by immunofluorescence or
glectron microscopy, but not by light microscopy

Focal Inpus nephritis™
Active or inactive focal segmental or global endo- or extracapillary glomemlonephritis involving
< 50% of all glomeruli typically with focal subendothelial mmune deposits, with or without
mesangial alterations

Active lesions: focal proliferative lopus nephritis

Active and chyonic lesions: focal proliferative and scletosing lopus nephritis

Chronde inactive lesions with glomerular scars: focal sclerosing lupus nephrifis

Diffnse Inpns nephritis*
Active or inactive diffuse segmental or global endo- or extracapillacy glomemlonephritis
involving =350% of all glomenoli, typically with diffuse sobendothelial immune deposits, with or
withoot mesangial alterations. This class is divided into diffuse sesmentaliTV-5) lopus nephritis
when =30% of the involved glomeroli have segmental lesicns, and diffose global (IV-G) lnpos
nephritis when =350% of the involved glomeruli have global lesions. Segmental is defined as a
glomerular lesion that involves less than half of the glomerolar tuft. This class includes cases with
diffuse wire loop deposits bot with little or no glomemlar proliferation

Active lesions: diffose segmental proliferadve lopus nephrits

Active lesions: diffose global proliferative lupus nephritis

Active and chrondc lesions: diffuse segmental proliferative and sclerosing lupus nephrits

Active and chyonic lesions: diffuse global proliferative and sclerosing lupos nephritis

Chronde inactive lesions with scars: diffose segmental sclerosing lupus nephritis

Chronde inactive lesions with scars: diffose global sclerosing lupos nephritis

hembranons Inpus nephritis
Global or segmental sobepithelial immuone deposits of their morphologic sequelae by lizht
microscopy and by immunoflecrescence or electron microscopy, with or without mesangial
alterations
Claszs WV Inpu:s nephritis may occus in combination with class I or TV in which case both will be
diagnosed
Class WV Inpus nephritis show advanced scleposis

Advanced sclerosis lnpns nephritis
=90% of glomemli globally sclerosed withoot residoal actvity




LN - Classification

Abbreviated ISN/RPS
classification of LN (2003/2004)

» Class | Minimal mesangial LN

» Class |l Mesangial proliferative LN

» Class Il Focal proliferative LN

» Class IV Diffuse segmental (IV-S) or
global (IV-G) LN

» Class V Membranous LN

» Class VI Advanced sclerosing LN



Definitions

Diffuse A lesion involving most (>50%) glomeruli
Focal A lesion involving <50% of glomeruli
Global A lesion involving more than half of the glomerular tuft
A lesion involving less than half of the glomerular tuft (i.e., at least half of the
Segmental A
glomerular tuft is spared)
Mesangial hypercellularity At least three mesangial cells per mesangial region in a 3-micron thick section
Endocapillary hypercellularity due to increased number of mesangial cells,
Endocapillary proliferation endothelial cells, and infiltrating monocytes, causing narrowing of the glomerular
capillary lumina
Extracapillary proliferation Extracapillary cell proliferation of more than two cell layers occupying one-fourth
or cellular crescent or more of the glomerular capsular circumference
Karyorrhexis Presence of apoptotic, pyknotic, and fragmented nuclei
; A lesion characterized by fragmentation of nuclei or disruption of the glomerular
Necrosis : : y ——— .
basement membrane, often associated with the presence of fibrin-rich material
Hyaline thrombi .Intracaplllary GOSlnf)phlllC material of a homqgene_gus consnstenq which by
immunofluorescence has been shown to consist of immune deposits
Intended to indicate the percentage of total glomeruli affected by lupus nephritis,
Proportion of involved including the glomeruli that are sclerosed due to lupus nephritis but excluding
glomeruli ischemic glomeruli with inadequate perfusion due to vascular pathology separate
from lupus nephritis
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Definitions

www kidney-international.org meeting report

Revision of the International Society of
Nephrology/Renal Pathology Society classification
for lupus nephritis: clarification of definitions, and
modified National Institutes of Health activity and
chronicity indices

Ingeborg M. BaJema Suzanne Wllhelmus Charles E. Alpers Jan A. Bruijn’, Robert B. Colvin’,

H. Terence Cook”, Vivette D. D'Agati’, Franco Ferrario®, Mark Haas’, J. Charles Jennette®, Kensuke Joh?,
Cynthia C. Nast’, Laure-Héléne Noel“ Emilie C. Runlnk' lan S.D. Roberts'', Surya V. Seshan'*

Sanjeev Sethi'~ and Agnes B. Fogo'”

Bajema IM, et al, Kidney International, 2018
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LN Class |

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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LN Class I

» Defined as mesangial proliferative LN characterized by
ANY degree of mesangial hy ercel_lularlt%/_ (>3 mesangial
cells per mesangial area in a 2-3 micron thick section) in
assoclation with mesangial immune deposits by IF and EM.

o Only peripheral mesangial areas should be assessed for cellularity,
with central and perihilar areas excluded.

o New:
- 1 the number of mesangial cells to 4/mesangial area.
- Mesangial hypercellularity (not proliferation)!

- Mesangial cellularity threshold — Mesangial hypercellularity in 1 areain 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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LN Class Ill & IV

» Def:

o Class Ill: Focal proliferative LN involving <50% of all glomeruli.

o 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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LN Class lll & IV - What is new?

Table 1| Phase 1 recommendations for lupus nephritis classification

Bajema IM, et al, Kidney

International, 2018

-

Category

Recommendation

Comments on ISN/RPS guidelines

Class Il

Class Il and 1V

Definition for mesangial hypercellularity adjusted: Four or more
nuclei fully surrounded by matrix in the mesangial area not
ineluding the hilar region (A)

The term endocapillary proliferation is replaced by endocapillary
hypercellularity (B)

The term crescent is used for a lesion consisting of extracapillary

hypercellularity, composed of a variable mixture of cells. Fibrin
and fibrous matrix may be present; 10% or more of the
circumference of Bowman'’s capsule should be involved.

Cellular crescent: more than 75% cells and fibrin and less than
25% fibrous matrix (C)

Fibrous crescent: more than 75% fibrous matrix and less than
25% cells and fibrin (D)

Fibrocellular crescent: 25%-75% cells and fibrin and the
remainder fibrous matrix (E)

Adhesion: an area of isolated continuity of extracellular matrix
material between the tuft and capsule even when the
underlying segment does not have overt sclerosis (F)

Fibrinoid necrosis: fibrin associated with glomerular basement
membrane disruption and/or lysis of the mesangial matrix; this
lesion does not require the presence of karyorrhexis

Elimination of segmental and global subdivions of class IV

Cuttoff for mesangial hypercellularity unclear

Definition for endocapillary proliferation unclear; the term
proliferation was considered imprecise

Extracapillary proliferation involving > 25% of the
circumference of Bowman's capsule was original cutoff.
There were no definitions for fibrous or fibrocellular
crescents

There was no definition for an adhesion

There was no definition for fibrinoid necrosis

Definitions for segmental and global were unclear;
interobserver variability was large; clinical significance
uncertain
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LN Class V

» 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 111 and class IV nephritis, the
threshold for an additional diagnosis of membranous
LN in a proliferative class iIs membranous
Involvement of >50% of the glomeruli by LM or IF.
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LN Class V

» Recently, an approach using laser capture  nomai Capiiary qug,n;%f$;t;y
microdissection and mass spectrometry ‘
has enabled detection of novel proteins in
glomerular diseases.

Glomerular capillary

Immune
Antibody Antigen complexes

» EXTL/EXT2 protein:

o Transmembrane glycoproteins, localized to the
endoplasmic reticulum / Golgi apparatus. Endothell cell —»

Bascmcm

o Responsible for the synthesis of the hepran-  eseica
sulfate backbone, needed in the generation of
com p I ex po IysaCCharl deS . NOIM 8| et MM branous glomerulopathy
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LN Class V

» EXT1/EXT2 MGN is associated with:

o Positive antinuclear antibody.
o Positive ant-double stranded DNA

antibodies.

o Positive anti-Sjogren syndrome-related

antigen A or B antibodies.

o Positive anti-ribonucleoprotein antibodies.
o And .... Autoimmune diseases including

SLE.

» Approximately 30%-35% of patients

with membranous LN are positive for

EXTI1/EXT2. sethis. 3asn 2021
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LN Class V

» EXTL/EXT2 MGN may coexist with class 1H1/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 HH1/1V lupus nephritis component.

Sethi, S. JASN 2021

IAP - AD - Doha 2023

50



LN Class V

» Other autoantigens associated with membranous LN are:

o Neural cell adhesion molecule 1 (NCAM1) — 7% of membranous LN
cases

o Type Il TGF-B receptor (TGFBR3) — 6% of membranous LN cases.

STILL THE MAJORITY OF MEMBRANOUS LN CASES
ARE OF AN UNKNOWN AUTOANTIGEN

Casa TN et al, Kidney360, 2021
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LN Class VI

» 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 111,
class 1V, or class V LN.






Activity and Chronicity Indices

» 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
o Cellular crescents (0-3+) x 2
o Interstitial inflammation (0-3+)

» Index of chronicity (0-12)

o Glomerular sclerosis (0-3+)
> Fibrous crescents (0-3+)
o Tubular atrophy (0-3+)
o Interstitial fibrosis (0-3+)

54



Activity and Chronicity Indices

Table 2| Proposed modified NIH lupus nephritis activity and chronicity scoring system

Modified NIH activity index Definition Score
Endocapillary hypercellularity Endocapillary hypercellularity in <25% (1+), 25%-50% (2+), or >50% (3+) of glomeruli 0-3
Neutrophils/karyorrhexis Neutrophils and/or karyorrhexis in <25% (1+), 25%-50% (2+), or >50% (3+) of glomeruli 0-3
Fibrinoid necrosis Fibrinoid necrosis in <25% (1+), 25%-50% (2+), or >50% (3+) of glomeruli (0-3) x 2
Hyaline deposits Wire loop lesions and/or hyaline thrombi in <25% (1+), 25%-50% (2-+), or >50% (3+) of glomeruli 0-3
Cellular/fibrocellular crescents Cellular and/or fibrocellular crescents in <25% (1+), 25%-50% (2+), or >50% (3+) of glomeruli (0-3) x 2
Interstitial Inflammation Interstitial leukocytes in <25% (1+), 25%-50% (2+), or >50% (3+) in the cortex 0-3
Total 0-24
Modified NIH chronicity index Definition Score
Total glomerulosclerosis score Global and/or segmental sclerosis in <25% (1-+), 25%-50% (2+), or >50% (3+) of glomeruli 0-3
Fibrous crescents Fibrous crescents in <25% (1+), 25%-50% (2+), or >50% (3+) of glomeruli 0-3
Tubular atrophy Tubular atrophy in <25% (1+), 25%-50% (2+), or >50% (3+) of the cortical tubules 0-3
Interstitial fibrosis Interstitial fibrosis in <25% (1+), 25%-50% (2+), or =>50% (3+) in the cortex 0-3
Total 0-12

NIH, National Institutes of Health.

Bajema IM, et al, Kidney International, 2018
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