
Simultaneous comprehensive multiplex 
autoantibody analysis by CytoBead technology 

f R idl P i Gl l h itifor Rapidly Progressive Glomerulonephritis

Assays



Indirect Immunofluorescence – Goldstandard for
Diagnosis of Autoimmune Diseases

International guidelines for ANA and ANCA testing standardization
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ANCA Guideline (Savige et al.1999)
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Principle of CytoBead®

1. Screening 2. Confirmation

Today´s way of Autoimmune Diagnostics

ELISA / Dot
Cell based IFA2-Stage 

Strategy

Combination

1-Stage 
Strategy

Technology

Next Generation IFA – The new way
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Technology



CytoBead® Technology - e.g. CytoBead® ANCA 
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⇒ Combination of cells with antigen

coupled red fluorescent microbeads

PR3 GBM
MPO

ethanol fixed         Proteinase 3 Glom Base            Myeloperoxidase             reference
Granulocytes           microbead Membrane             microbead microbead

microbead
Red fluorescent bead
with antigen e g PR3

First antibody
Patient Serum

Secondary antibody
Alexa Fluor® 488 labeled
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microbeadwith antigen e.g. PR3 Patient Serum Alexa Fluor® 488 labeled

Staining procedure



CytoBead® ANCA
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⇒ Screening with standardized ethanol
fixed granulocytes

Granulocytes
(EtOH)

⇒ Differentiation of 3 different antibody
specificities (PR3, MPO, GBM)

1 2

ANCA

Cell
tt

Compart-
t

Bead
( iti )

Possible 
b dfl

Antigens Clinical relevance
pattern ment (positive) beadfluorescence

negative 1 GBM GBM Goodpasture syndrome

cANCA 2 PR3 PR3 Granulomatosis with polyangiitis
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cANCA 2 PR3 PR3 Granulomatosis with polyangiitis 

pANCA 2 MPO MPO Microscopic polyangiitis, eosinophilic
Granulomatosis, polyateritis nodosa



Rapid progressive glomerulonephritis

• Kidney syndrome with rapid decline of renal function, microscopic 
haematuria, mild (or non-nephrotic) proteinuria, and active urinary 
sediment

• Glomerular filtration rate (GFR) decreases over a short period of time

• RPGN types
• I) anti-glomerular basement membrane (GBM) autoAb disease

II) i l di• II) immune complex disease
• III) pauci-immune disease
• IV) serological characteristics of type I and III

• Risk: complete loss of kidney function
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Emergency - CytoBead® RPGN
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In case of rapid progressive Glomerulo-
Nephritis (RPGN)Nephritis (RPGN)

Traditional 2-step diagnostics = xxxh + risk of 
late results

Innovative 1-step diagnostics = results in 2h

ANCA- and RPGN-Test

Cell
pattern

Compart-
ment

Bead
(positive)

Possible 
beadfluorescence Antigens Clinical relevance

negative 1 GBM GBM Goodpasture syndrome RPGNnegative 1 GBM GBM Goodpasture syndrome, RPGN 

cANCA 2 PR3 PR3 Granulomatosis with polyangiitis, RPGN 

pANCA 2 MPO MPO Microscopic polyangiitis, eosinophilic
Granulomatosis, polyateritis nodosa, RPGN 
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Additionally in RPGN-Test

nuclear 1 dsDNA dsDNA
Histone

Systemic lupus erythematosus,
pathogenesis of lupus nephritis, RPGN 



Manual vs. Automatic Analysis

Automated Parameter Manual

Semiquantitative results
Quantitative results
U/mL or IU/mL
DocumentationDocumentation

Automatic Evaluation with the platform technology AKLIDES® or akiron ® 

Fully automated screening and objective evaluation of cells and tissues as well
t t d i b d id tifi ti d t f li d flas automated micro bead identification and measurement of ligand fluorescence

intensity of the micro bead
ELISA typical quantification of antibodies in U/ml or IU/ml with lot specific
standard curves using 4 point calibration of master curve)
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Overall report of all relevant quantitative results in pdf- csv-, and xls- formats



Workflow AKLIDES® CytoBead RPGN

1) Focussing the ethanol fx. neutrophils
with DAPI (4′,6-Diamidin-2-phenylindol)

2) ANCA detection in FITC channel, 
determination of fluorescence intensity

3) Focussing the PR3 and MPO coated microbeads in compartment 1 in 
the red fluorescence channel FITC channel for ligand fluorescenceg
afterwards the GBM microbeads in compartment 2
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633 nm excitation
680 nm emission

495nm excitation
519 nm emission

quantitative Analysis
in IU/ml for PR3 and MPO
in U/ml for GBM



Certificate of Analysis (CoA)
AKLIDES® CytoBead® ANCA

Barcode
(with mastercurve) Kit Label

Cut off values

Values for the
kit lot
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Quantitative Analysis with AKLIDES®

Slide Report & Single Report

Single Report

Slide Report
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Literature with AKLIDES® CytoBead® ANCA
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September 2014 | Volume 9 | Issue 9 | e107743



Literature with AKLIDES® CytoBead® ANA 
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Study design

Diagnosis n
ANCA associated
vasculitis (AAV) 90( )

Granulomatosis with polyangiitis 40
Microscopic Polyangiits 48

Eosinophilic granulomatosis with
l iiti 2polyangiitis 2

Rapidly Progressive Glomerulonephritis (RPGN) 43
(Goodpasture syndrome)
Systemic autoimmune rheumatic disease (SARD) 42y ( )

Systemic lupus erythematosus 42
Infectious diseases (INF) 57

HCV infection 25
HBV i f ti 3HBV infection 3
EBV infection 3

Anti‐mycoplasma positive 1
Undefined infectious disease 25
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Healthy subjects 55



CytoBead® RPGN performance

MPO Beads of CytoBead®

positive negative Npositive negative N

MPO ELISA Positive 230 9 239

Negative 7 41 48Negative 48

N 237 50 287
Cohen´s Kappa  
κ = 0.803

PR3 Beads of CytoBead®

positive negative N

PR3 ELISA Positive 243 7 250

Negative 3 34 37
Cohen´s Kappa
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N 246 41 287
Cohen s Kappa
κ = 0.852



CytoBead® RPGN performance

GBM Beads of CytoBead®

positive negative Npositive negative N

GBM ELISA Positive 237 9 246

Negative 4 37 41Negative 41

N 241 46 287
Cohen´s Kappa  
κ = 0.824

dsDNA Beads of CytoBead®

positive negative N

dsDNA ELISA Positive 195 8 203

Negative 44 40 84
Cohen´s Kappa
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N 239 48 287
Cohen s Kappa
κ = 0.500



CytoBead® RPGN performance
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Conclusions

CytoBead® technologyCytoBead  technology 
provides a unique multiplex 
reaction environment for 
simultaneous RPGN‐specific p
autoAb testing.

CytoBead® RPGN assay is aCytoBead  RPGN assay is a 
promising alternative to time‐
consuming single parameter 
analysis and, thus, is well y , ,
suited for emergency 
situations.
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Thank you for your attention!


