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Introduction

Effective management of glomerular kidney
disease requires:

A Diagnosis

ARiskPrediction

ATherapy Guidance

A 1 deally, prediction of drug response

For glomerular diseases, kidney biopsy remains the gold standard

that for decades has provided diagnostic and prognostic
Information that forms the basis of current therapies.



limitations to kidney biopsies:

ABiopsies are processed for Ii%/lht( LM), iImmunofluorescence g IF),
%]n de_Iectron microscopy ( EM) and provide a osnapshoto in time  of
e disease.

ADot_ n_%)t necessarily reflect on  the dynamic nature of disease
activity

ADo not always differentiate between primary or secondary  disease

ADo not provide an association between appearance and prognosis
or responsiveness to treatment .

AMoreover , biopsies are invasive.



® Novel glomerular biomarkers have provided clinicians
with insight into glomerular disease pathogenesis and have
advanced care by enabling tailored therapy

® The aim ofthistalkis to present some available information on
the diagnostic, prognostic , and predictive tissue biomarkers
currently available for the management of glomerular diseases.



Novel BiomarkenssinrGlomecuwlanr Disease

1- primary Membranous Nephropathy :

After discovery of the autoantigen phospholipase A 2

receptor In 2009, the serologic evaluation of glomerular
diseases has become more detailed for nephrologists. And
then

- Thrombospondin type 1 domaindcontaining 7A (THSd 7A)

- Neural epidermal growth factor  dike 1 protein (NELL- 1)



Novel BiomarkerssinrGlomerulanbisease

Additionally, discoveries  of specific biomarkers In:

2- C3 Glomerulopathy
3- Fibrillary Glomerulonephritis

with the major focus on their clinical applicability
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AJ KD Narrative Review

The Evolving Role of Novel Biomarkers in Glomerular ®
Disease: A Review

Corey Cavanaugh and Mark D. Okusa

Recent advances in glomerular biology have expanded our understanding of glomerular diseases, Complete author and article
leading to more precise therapeutic options. Since the discovery of the autoantigen phospholipase A, information provided before
receptor in primary membranous nephropathy 10 years ago, the serologic evaluation of glomerular references.

diseases has become more detailed and nuanced for nephrologists. In addition to phospholipase A, Am J Kidney Dis.
receptor antibodies, circulating autoantibodies now include thrombospondin type 1 77(1):122-131. Published
domain—containing 7A and most recently, neural epidermal growth factor—like 1 protein for membra- online October 17, 2020.
nous nephropathy. Additionally, discoveries in C3 glomerulopathy and fibrillary glomerulonephritis are doi: 10.1053/

poised to improve the diagnostic approach to these disorders by using novel biomarkers to comple- ~ /&kd.2020.06.016

ment traditional histologic patterns on kidney biopsy. Although kidney biopsies are considered the gold © 2020 by the National
standard in profiling glomerular diseases, validated novel glomerular biomarkers contribute substan- Kidney Foundation, Inc.
tially to the diagnostic and therapeutic approaches through their ability to improve sensitivity, permit

dynamic longitudinal monitoring of disease activity, and capture genetic heterogeneity. We describe

the value of specific biomarkers in selected glomerular diseases, with the major focus on their clinical

applicability.
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Biomarkers:of Membranous.Nephropathytiny in Adultss

Table 1. Biomarkers of Membranous Nephropathy in Adults

Biomarker

Method of

Disease Detection

Malignancy
Screening
and Rate

Incidence

Comments

Phospholipase A,
receptor 1 (PLA;R)

Neural epidermal
growth factor-like 1
protein (NELL-1)

Thrombospondin type
1 domain containing
7A (THSd7A)

Exostosin 1/exostosin
2 (EXT1/EXT2)

Primary MN Serum: ELISA?
IIF> WB

Tissue: IHC, IF

Primary MN  Serum: WB

Tissue: IF, IHC

Primary MN Serum: ELISA,
IIF=WB

Tissue: IHC, IF

Secondary Tissue: IHC, IF
MN

Age-appropriate
screening; rate of
malignancy: ~9%%*

Search for
malignancy; rate of
malignancy: 11.7-
33% >

Aggressive screening
including urogenital
and gastrointestinal/
colorectal: rate of
malignancy: 6%-
2(09,56.59.60

Limited data to
recommend
screening; rate of
malignancy: 7.6%°

~70%-80% of
idiopathic MN

~3.8%-16% of
PLA:R, THD7A-
negative idiopathic
MN

1%-5% of idiopathic
MN (~10% of PLA;R
negative)

11.6% of PLA:R-
negative MN

Most common antigen in pri-
mary MN

Biopsy not necessary if
eGFR > 60 without evidence
of secondary/superimposed
cause

IgG4 dominant

2nd most common antigen in
MN
IgG1 dominant

3rd most common antigen in
MN
ELISA
available
IgG4 dominant

not commercially

Tissue marker of class V lupus
~1/3 of cases & autoimmune
disease, typically young,
female

IgG1 dominant

Abbreviations: eGFR, estimated glomerular filtration rate (in mL/min/1.73 m?): ELISA, enzyme-linked immunosorbent assay; IF, immunofluorescence; IgG4, immuno-
globulin G4; IHC, immuncohistochemical; IIF, indirect immunofluorescence; MN, membranous nephropathy; PLAsR, phospholipase A2 receptor; WB, Western blot.

#Commercially available.
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Suspected membranous nephropathy and
kidney biopsy risk acceptable

¥

Perform secondary work up? and assess kidney
function

/ \

Secondary MN or superimposed glomerular disease Preserved kidney function and
possible and or eGFR < 60 mL/min/1.73 m? secondary work up negative

l l ELISA positive

Consider testing for PLA,R serologically (ELISA & Check PLA;R ~20 RU/mL or IFT — PLA,R MN Diagnosed
IFT) & perform kidney biopsy with staining for PLA,R serology by serology

l_ ELISA positive
Monitor PLA;R ELISA for disease activity, if PLA,R- >2 RU/mL & IFT —)

negative MN consider testing for THSD7A, NELL-1 positive >1:10

positive >1:10

PLA,R MN Diagnosed
by serology

ELISA positive Perform kidney biopsy
between 2-20 RU/mL mmp| staining for PLA,R for
& negative IFT diagnosis confirmation

Figure 2. Proposed approach to serologic diagnosis of phospholipase A, receptor (PLA;R) membranous nephropathy (MN). Sensi-
tivity of the serologic assays is not uniform and depends on ethnicity. This algorithm is based on the study by Bobart et al** (predom-
inantly White North American cohort). 2ln general it should include a search for autoimmune disease (lupus), medications
(nonsteroidal anti-inflammatory drugs), malignancy, and infections (viral hepatitis). Abbreviations: e GFR, estimated glomerular filtra-
tion rate; ELISA, enzyme-linked immunosorbent assay; IFT, inmunofluorescence testing.
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AAppropriate utilization of PLAZR testing can aid In
management of MN patients.

ASerial anti- PLA2R levels provide valuable information
regarding response to therapy and likelihood of remission.

ABecause auto- antibody levels are often negative during
guiescent disease, tissue testing may be required to
correctly categorize MN as PLA  2R+.
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C3 Glomerulopathyy

AThe panel of antibodies used for immunofluorescence studies
In most renal Pathology laboratories includes antisera to
|

Immunoglobulin heavy chains

(IgG, IgM and IgA), immunoglobulin Ii%ht chains ( E anahd &)
the complement components CIqg and C 3.

® The antibody to C 3 is specific for C3c, a stable C 3 cleavage
product.

ALaser microdissection and mass spectrometry studies identify
larae amounts of C 3. most commonly C3dg

a cleavage product of C  3) with limited amounts of C 5, C6,
C7,C8 and C9, aswellas o

the five complement factor H - related proteins (FHR10FHRS).



