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autoantibody analysis by CytoBead technology
for Rapidly Progressive Glomerulonephritis
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Indirect Immunofluorescence — Goldstandard for

e Diagnosis of Autoimmune Diseases =

I

Agmon-Levin N, et al. Ann Rheumn Dis 2014;73:17-23.

International recommendations for the assessment
of autoantibodies to cellular antigens referred to as
anti-nuclear antibodies
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International guidelines for ANA and ANCA testing standardization F
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Savige et al | TESTING FOR ANCAS
Am J Clin Fathol 1999;111:507-513

International Consensus Statement on Testing and
Reporting of Antineutrophil Cytoplasmic Antibodies (ANCA)

Judy Savige, MB, PhD, David Gillis, MB, FRCPA, Elizabeth Benson, MB, FRCPA, David Davies,
MB, FRCPA, Vincent Esnault, MD, Ronald . Falk, MD, E. Chris Hagen, MD, David Jayne, MD,
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ANCA Guideline (Savige et al.1999)

Abstract

Antineutrophil cytoplasmic antibody (ANCA) tests
are used to diagnose and monitor inflammatory activity
in the primary systemic small vessel vasculitides. ANCA
is best demonstrated in these diseases by using a
combination of indirect immunofluorescence (I1F) of
normal peripheral blood neutrophils and enzyme-linked
immunosorbent assavs ( ELISAs) that detect ANCA
specific for proteinase 3 (PR3) or myeloperoxidase
(MPO). For ANCA testing in “new” patients, IIF must
be performed on all serum samples. Serum samples
containing ANCA, any other cytoplasmic fluorescence,
or an antinuclear antibody (ANA ) that results in
homogeneous or peripheral nuclear fluorescence then
should be tested in ELISAs for PR3-ANCA and MPO-
ANCA. Optimally, ELISAs for PR3-ANCA and MPO-
ANCA should be performed on all serum samples.
Inclusion of the most recent positive sample in the IIF
or ELISA may help demonstrate a change in antibody
level. Reports should use recommended terms. Any
report of positive neutrophil fluorescence issued before
the ELISA results are available should indicate that
positive fluorescence alone is not specific for the
diagnosis of Wegener granulomatosis or microscopic
polvangiitis and that decisions about treatment should
not be based solely on the ANCA results.
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Principle of CytoBead®

~
2-Stage
Strategy
1-Stage
Strategy
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Today’s way of Autoimmune Diagnostics

1. Screening 2. Confirmation

“ELISA / Dot

~__ Combination ~

#a

Next Generation IFA — The new way

@ytoBead® Technology
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D CytoBead® Technology - e.g. CytoBead® ANCA @
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‘l)z ‘.’3 ‘.b“ Combination of native and artificial

reaction partners in one well
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[A] CytoBead

— Combination of cells with antigen

coupled red fluorescent microbeads
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D CytoBead® ANCA @

\( “PD:® O ® = Screening with standardized ethanol \)ﬁ
®-® ® D

fixed granulocytes

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

ANCA
Cell Compart- Bead Possible Antigens Clinical relevance
pattern ment (positive) | beadfluorescence
negative 1 & GBM GBM Goodpasture syndrome
cANCA 2 L PR3 PR3 Granulomatosis with polyangiitis
' Microscopic polyangiitis, eosinophilic
btu PANCA 2 v MPO MPO Granulomatosis, polyateritis nodosa
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Rapid progressive glomerulonephritis g

» 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
* |) anti-glomerular basement membrane (GBM) autoAb disease
* |I) immune complex disease
* |I) pauci-immune disease
* |V) serological characteristics of type | and IlI

* Risk: complete loss of kidney function

b-ty =

© MEDIPAN & GA Generic Assays Tehran, April 21. 2016, Dirk Roggenbuck



Emergency - CytoBead® RPGN
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In case of rapid progressive Glomerulo-
Nephritis (RPGN)

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

Innovative 1-step diagnostics = results in 2h

ANCA- and RPGN-Test

pa(;[(tetlelrn ConTgr?trt_ (p?ﬁgi?i?e) bead?l?ﬁjsri:slience AL UL G e
negative 1 o GBM GBM Goodpasture syndrome, RPGN
CANCA 2 PR3 PR3 Granulomatosis with polyangiitis, RPGN
PANCA 2 - MO Mo Granulomatosis, poyaterits nodosa, RPGN
Additionally in RPGN-Test
beby| ™o | 0 | 9| ew | o s o v 1
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a Manual vs. Automatic Analysis

Automated Parameter S\ Manual

V Semiquantitative results
XV 4 Quantitative results
U/mL or IU/mL

M
V Documentation

} Automatic Evaluation with the platform technology AKLIDES® or akiron ®

» Fully automated screening and objective evaluation of cells and tissues as well
as 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)

» Overall report of all relevant quantitative results in pdf- csv-, and xlIs- formats
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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 fluorescence
afterwards the GBM microbeads in compartment 2

guantitative Analysis
in IlU/ml for PR3 and MPO
680 nm emission 519 nemission in U/ml fOf GBM u

633 nm excitation 495nm excitation
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Certificate of Analysis (CoA)
AKLIDES® CytoBead® ANCA

ﬂ*\v’,ﬂ e \

D-15827 Diahlewits/ Bevlin, Germamy
MEDIPAN

Telefon (033 708) 44 17-0
Analysenzertifikat / Certificate of Analysis

Telefax (033 708) 44 17-25

AKLIDES® CytoBead® ANCA
REF: 4270
Registration number: DE/CATE/IVDO002/232
Lot 15427001
E 31.03.2016 —
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Cut Off Values PR3 [IUfml] 545 »50 0-100 MEDIFAN GmbH
MPO[IU/mI] | 545 | »50 | 0-100 ‘ [ & a [ glt ((
GBM [U/ml] 560 *>7.0 0-100 i
Cell reactivity Bead
Pattern analysls | IgG anti-PR3 IgG antl-MPO | IgG anti-GBM
C Ufmi< | 1W/ml | >1Ufmi< | 1W/ml | >U/mi< | U/m]
Val u es fo r th e Control | Negative contral - <5 0.4 <5 13 <7 1.2
. Control 1 | Posiive Bead control | “TefTHE | 530 | 31 | 10 | sa | 10 | 2
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o Callbratorlow _”::i‘:;’:‘l:‘:d <10 | 50 | <10 | 70 | <10 | 60
cAL3 Calibrator high ““;:::‘"ci;“ >s0 | 100 | »>50 | a6 | »>s0

m
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Hinweis; Dieses Analysenzertifikat beinhaltet Ausziige aus internen Prafungen durch den OC-Bereich der MEDIPAN GMBH.

Es enthalt keine Gil

ien fir den

Dm:jd Og'j}: Quality control:

' diese sind der Arbeitsanleitung zu entnehmen,

f&rud s

|nformation; This certificate of analysis contains data from internal quality control tests from MEDIPAN GMBH,
It dees not contaln criteria of validity for the user; they be taken from the instruction manual.
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WV Quantitative Analysis with AKLIDES®
e Slide Report & Single Report =

Single Report F“'
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Literature with AKLIDES® CytoBead® ANCA
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9 pLos one

accederating the publicatson of peer-reviewed science

OPEN @ ACCESS Freely available online @ PLOS |one

Simultaneous Automated Screening and Confirmatory
Testing for Vasculitis-Specific ANCA

Mandy Sowa’, Kai Grossmann’, llka Kniitter', Rico Hiemann?, Nadja Réber?, Ursula Anderer?,
Elena Csernok”, Dimitrios P. Bogdanos®, Maria Orietta Borghi®, Pier Luigi Meroni®, Peter Schierack?,
Dirk Reinhold’, Karsten Conrad®, Dirk Roggenbuck**"

Dby el September 2014 | Volume 9 | Issue 9 | €107743
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Literature with AKLIDES® CytoBead® ANA
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DE GRUYTER Clin Chem Lab Med 2015; X(X): XXX—XXX

Juliane Scholz, Kai Grossmann, Ilka Kniitter, Rico Hiemann, Mandy Sowa, Nadja Rdber,
Stefan Rodiger, Peter Schierack, Dirk Reinhold, Dimitrios P. Bogdanos, Pier Luigi Meroni®®,
Antonella Radice®?, Karsten Conrad?® and Dirk Roggenbuck®*

Second generation analysis of antinuclear

antibody (ANA) by combination of screening and
confirmatory testing
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Study design

o-t

Diagnosis n
ANCA associated
vasculitis (AAV) 90
Granulomatosis with polyangiitis 40
Microscopic Polyangiits 48
Eosinophilic granulomatosis with
polyangiitis 2
Rapidly Progressive Glomerulonephritis (RPGN) 43
(Goodpasture syndrome)
Systemic autoimmune rheumatic disease (SARD) 42
Systemic lupus erythematosus 42
Infectious diseases (INF) 57
HCV infection 25
HBV infection 3
EBV infection 3
Anti-mycoplasma positive 1
Undefined infectious disease 25
Healthy subjects 55

Brawdriseg
Tisrtusoris Linimnd 222
Lochuad - hero-oeeg
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D CytoBead® RPGN performance

MPO Beads of CytoBead®

positive negative N
MPO ELISA Positive 230 9 239
Negative 7 41 48
Cohen’s Kappa
N 237 50 287 k=0.803

PR3 Beads of CytoBead®

positive negative N
PR3 ELISA Positive 243 7 250
Negative 3 34 37
Cohen’s Kappa
N 246 41 287 k=0.852
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D CytoBead® RPGN performance

GBM Beads of CytoBead®

positive negative N
GBM ELISA Positive 237 9 246
Negative 4 37 41
Cohen’s Kappa
N 241 46 287 k=0.824

dsDNA Beads of CytoBead®

positive  negative N
dsDNA ELISA Positive 195 8 203
Negative 44 40 84
Cohen’s Kappa
N 239 48 287 Kk =0.500
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CytoBead® RPGN performance

MEDIPAN Generic.

PR3-ANCA MPO-ANCA
100 o et . 100 4 A
80 4 80 -
&
60 o G0
E E
= ) = 2
40
-
& - -
20
| o |
o ﬁ & &m e, i o s R e
T T T T
GPA MPA&EGPA GF'S SLE INF HS GPA WPASEGPA GPS  SLE INF HS
anti-GBM autoAb anti-dsDNA autoAb
1004 100 4 . it
80 4 80
60 60 - . o
E E °
5 . 5
40 40 | .
[ - * o
o *
20 20
I g = | <
04 o ot gl 0 - e
T T T T T T T T T T
GPA MPAREGPA GPS  SLE INF HS GPA WPAREGPA GPS  SLE INF HS

DLy =t

© MEDIPAN & GA Generic Assays Tehran, April 21. 2016, Dirk Roggenbuck



Conclusions

CytoBead® technology
provides a unique multiplex
reaction environment for

simultaneous RPGN-specific
P - a @ P

autoAb testing. 1
& D,

‘ PR3 microbead

CytoBead® RPGN assay is a
promising alternative to time-
consuming single parameter dsDNAmicrobead. ’ MPO microbead
analysis and, thus, is well o

suited for emergency
situations.

GBM microbead .

human ethanol fixed
granulocytes

DebU) Emitime
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Thank you for your attention!
@ ytoBead"

Doty B




