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Rheumatic Disease
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*Organ specific gl 4 sill  *Systemicdy jig

— Hashimoto‘s Thyroiditis — Rheumatoid arthritis
5 sandla 438 Hal) 3aal) algdl) — sl Jaliall il
— Celiac disease &Y — Systemic Lupus
dnanagll il el g e erythematodes (SLE)
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— Pernicious anemia
sall aall i — Antiphospholipid syndrome
(APS)l s sall 4 Ui

— Wegeners’s granulomatosis
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— Goodpasture’s syndromes )i
— Al Liver DiseasesxSl) (sl yal



e _Rheuma”is derived from the Greek and describes a flowing pain
il ) oy s A (G BRAR" 35

e A non-specific term for medical problems affecting the heart,
bones, joints, kidney, skin and lung no injury or tumor
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e Rheumatism, about 400 diseases, that often differ significantly
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e Symptomsu=al e
e disease progression, therapyzall ¢ (12 yall g
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e health consequencesiisa 8l o
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Overview of rneumatic diseases
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Rheumatoid Arthritiscsx sile s )| Jaalaall algdll

o Uk WwhPE

Systemic Lu

ous Erythematosus (Lupus)

Sjogren‘s syndrome(_& s 4w 32k
Sclerodermaalall (alias
Poly&DermatomyositisceStiazll 5 alall Calgll
Mixed connective tissue disease, Sharp
Lol aball zescill (42 3
Reactive Arthritis (Reiter's Syndrome)
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@lasd) ~LecKey facts
—Rheumatoid arthritis (RA) is:

* a chronic, progressive_ shis ¢ (3
e disabling autoimmune disease
—RA causes:

e stiffness, pain, loss of mobility 4 all ojlas ¢ A1) ¢ alias
inflammation&erosion in the jointsdwaladl & JSll gl
* RA affects 1 % of the population O\ Sdl (e 7 1 e i
— over 40 % of RA patients are disabled within 3 years
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What happens <y 10L?

—Swelling of the synovial liningal ) aiUa) > Latil
causing pain, stiffnesscabaill 5 ) Cu
redness swelling around the jointdieiell s o558 )l jesl
— Rapid division and growth of cellsL3All sais ag sl aluasV)
— which causes the synovium to thicken L 3 eLiall 30l 5 cavy Laa

— Inflamed cells release enzymes that damage, bone & cartilage
oy jlardl 5 alaell Calii ey i) (gt dgilal) LAY

— The involved joint looses its shape and alighment
Blilaa 5 4lSS 288 Jxdl) Juaiall
— Pain and loss of movementas jall ;jlas 4 a1V
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Diagnosis Rheumatoid Arthritis

énamnesw and Clinical plctl‘Jre Imaging Technologie Laboratory Tests
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Morning stiffness of joints
Symmetrical joint inflammatio X-Ray

Rheumatoid nodules Ultrasound E°R
Fever MRT CRP
Myalgia Rheumatoid Factors

Anti-CCP



Early treatment prevents progressive
joint damage and increases quality of life
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Defining markers of a bad prognosis early on in
RA facilitates therapeutic decision-making
el e Sie iy (B fod) Ganiiil) Cledle s ¢

el a3 ddee Jens 5 sila s Sl Jualiall

New emphasison more aggressive
therapy early on in disease course
decreases joint morbidity

e iy b el Al e ST sl S

Appropriate Early
Treatment

\%
Prevention of Progressive
Joint Damage
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Reduced Reduced
Invalidity Mortality



Diagnostic Criteria for RA
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ACR Criteria (American College of Rheumatology)

For the classification of different rheumatologic diseases. The
ACR criteria are often thought to be diagnostic criteria, in effect
are an aid for the differentiation of rheumatic diseases

Dalae o) 2812 L LIL ACR (o4 ¢ Anand i julea &
da ila g )]l uz\fﬁl\dﬁjﬁdﬂzmmg\ﬂ cs\jl\g

DAS-28 (Disease Activity Score)

For the determination of the disease activity
and monitoring of rheumatoid arthritis




Serologlc I\/Iarkers for RA

1. Rheumatoid Factors IgM - 1gG, IgA

2. Filaggrin- associated Ab

1. Anti-CCP

2. Antiperinuclear Factor (APF)
3. Anti-Keratin-Ab (AKA)

4. Anti-Filaggrin-Ab (AFA)

3. Anti-RA 33
4. Anti-Sa (Vimentin)
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Rheumatoid Factors
13 sie 5 M1 ol 5ol

1. Antibodies directed against human
v-globulin Fc (mainly IgM, less 1gG or IgA)

2. 1gM RF calibrated against WHO reference

3. Sensitivity 80% in patients with RA

4. Specificity ranges from 80-90%

— High titer predicts outcome: Jbe &l )L dayiill 28 ¢
1. erosive arthritisdSWl Jualiall gl

2. vasculitises seall e $¥) gl
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Methods Rheumatoid Factor Detection
b gila 5 ) Jale sLES) 9 )k

1. Laser nephelometry

2. ELISA

3. Agglutination IgG coated
latex/RBC

4. Indirect immunofluorescence

5. Radioimmuno assay



Why testing RF on ELISA ?

1. Fully automatable

2. Detection of all relevant Ig-classes
alall Gy Q) aea (e IS
3. The simultaneous detection of IgA and
IgM class RF is nearly 100 % specific for RA

4. High sensitivity
5. Standardized method

Domer et al., Curr Opin

Rheumatol 2004;16:246—
253.



Anti-CCP
A Specific Marker for Rheumatoid Arthritis
2 5ila g )l Jualiall QY e g3 ail
* Ab to cyclic citrullinated peptide
(derived from filaggrin)

 Sensitivity 60 - 80 %
» Specificity > 95 %

* Prognostic markerpositive up to 9 years
before clinical manifestations

* approx. 30 % of CCP* are RF IgM-



RA33-Antibodies

1. Anti-RA33 associated with mild disease

heterogeneous nuclear ribonucleoprotein A2 silaia sl w5l (55530l (455l

A48 yal yaly daii yal

2. Single Early RA-Marker in 13 % of RA Patients
s sila gl Jealdall il 713 (A S Sy (8 s 50 2
3. Specificity of 90 7 90 4= 5%
4. increasing to 96 % if negative for Anti-U1-snRNP
J b S 13) 7 96 ) By
for Anti-U1-snRNP



Diagnosis of Early Rheumatoid
Arthritis

Chaladll
2 sila 5l

RA33*
13 % Nell et al., Ann Rheum

Dis
2005:64:1731-1736.
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Rheumatoid Arthritis

Staged Multimarker Concept<ibedlall dazis a ge84

RF 50 > IU/ml
Rheumatoid Factor
severe, erosive prognosis

Anti-CCP
cyclic citrullinated peptide
severe, erosive prognosis

Anti-RA33
hnRNP-A2 Antibodies
mild prognosis
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Suspicion of Rheumatoid Arthritis (RA)

— Cost-efficient Screening for

High-Titer RF "'

—High Specificity for Early
RA Diagnosis by Detection m

of Anti-CCP

—Increased Sensitivity by
Sequential Testing with RF,
CCP and RA33

— Prognosis of Disease Outcome Allows
Individually Tailored Therapies

428l Dl Blally ey (apdlls

Multimarker Concept
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Climical Evaluation of Anti-MNMutated Citrullimated
Vimentin by ELISA in Rheumatoid Arxrthritis

LILLA SOOS, ZOLTAMN SEFEEANBECZ. ZOLTAN SEZABO. ANDREA FERKETE., MARGIT ZEHER.
MK F. HORWATH., FEATALIN AR, ATNIEC BHAPTTAMY, AMIEC WVEGWVARL SANMNDHOERE SIPE A
G LA SFECEDR. and SGABRIELL A LA FOS

Table 2. Diagnostic sensitivity and specificity, and positive and negative predictive values of IgM RE, ant-
CCP2, and anti-MCV tests in RA at manufacturer recommended cutoff levels.

Test, % RFIgM  RFIgA REIgG Anti-CCP2  Anti-MCV
Sensitivity 714 36.9 318 66.4 15.6
Specificity* (RA/healthy subjects) 91.7 91.7 100 100 95.5
Specificity* (RA/all controls) §2.2 88.9 37.3 98.3 91.5
Positive predictive value 80.2 712 15.0 97.6 90.0
Negative predictive value 74.0 58.3 58.2 144 8.8

* Specificity was calculated for RA versus healthy controls only (RA/healthy subjects), and for RA versus
healthy + disease controls (RA/all controls). RF: rheunatoid factor; CCP: cyclic citrullinated peptide; MCV:
mutated citrullinated vimemtin: RA: rheumatoid arthritis.



Systemic Lupus erythematosus
i el dalaal) 23

—Systemic Lupus erythematosus (SLE)
IS a systemic immune complex disease

—Common complaints: 3Ll (s KA
1. Fever
2. Malaisede s
3. joint paindwaladll Al
4. myalgias and fatiguewxdll 5 Laac Al
— Autoantibodies the maigstay of serologic tests



Classification Criteria for SLE—aiaill julss

Malar rashgls zik

Discoid rash sSwgall =ik

Photosensitivitys sall 4uslaa

Oral or nasopharyngeal ulcersa szl sl adll ~ 5 )3
Nonerosive arthritis ASEY) Jualiall Gl
Pleuritis or pericarditis_ sl 5 uiall Gl
Nephritisidsll gl

Neurologic disordersiac <Ll ol

. Antinuclear antibodies?) sill salzadll alazaY|
10.Anti-Phospholipid antibodiesu! siu sll 3alaal
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Sjogren‘s Syndrome( £ s 4w lia

1. Chronic-inflammatory Autoimmune
Disease of exocrin glands )l _AY! 4aa jA 22zl

2. Isolated form (primary),s#S 5 A
secondary form is associated with other
diseases (RA, SLE, Scleroderma, PBC)

3. Prevalencel-2 %, Women 9x more often
affected

4. Hallmarks s 4au
—are autoantibodies against SS-A/Ro und SS-B/La



Classification criteria—uiaill julza

1. Ocular symptoms (Anamnesisg=: !l (3 s) Dry eyesdila s

2.

3.

Oral Symptom (Anamnesis) Dry mouth—sls a8
Ocular signs (Schirmer-I-Test, Bengalrosa-Score)
Histopatholoy (Lip biopsy) (Fokus-Score)(4eill 4e 33)

Salivary gland signsdulelll 2221l Giladle

Autoantibodies against SS-A/Ro and SS-B/La

- 24- (adaptiert nach Vitali et al., 1996)



Systemic Sclerosis e 5! clai
Sclerodermaalall calias

—rare multi-organ disease with inflammation and
fibrosis of skinaall <ali blood vessels, often
lungd3 ) Ual, gutdaeagli 3Gall kidney or heart

— Diffuse Sclerodermaalall calas Ui
—Morpheald, sall/linear scleroderma s —las

—Raynaud’s syndromea sy 4a )i
—Esophageal dysmotility s <l Ja
—Sclerodactylygbay) il
—Telangiectasiab y2dll a5



Classification criteria for Scleroderma

Main criteriadswsi ) uladll

Scleroderma of in proximity to finger joints
pba) Jialie (e o jally alall Calias

Secondary criteria
1. Sclerodactylyabay) il

2. Digital pitting scars or loss of substance from the finger pad

3. Pulmonary fibrosiscs s A il

- 26 - adapted from MASI et al., 1980



Mixed Connective Tissue Diseaseblisall sball zaill (il sl

(MCTD; Sharp‘s Syndrome)Combination of symptoms:
1. SLEL jleal) dsalaall 403

Sclerodermaalall (alas
Dermatomyositis<Sazll g alall gl
Raynaud‘s Syndrome sy ) 4e )2l

Swelling of hands and fingersabay) s cpadl a ) i
Myalgialeac Al

Muscle weakness<ibiasll Caxia
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Classification criteria for

Mixed Connective Tissue Disease

1. UlsnRNP-Antibodies
2. At least two systemic diseases (SLE, Scleroderma,Myositis or RA)

3. At least three of the following symptoms:

Raynaud‘s Syndrome

Swollen Hands
Synovitis
. Scleroderma

mOoO O w P

Proximal Muscle weakness
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Poly-/Dermatomyositis Fe ¥
Alall gl / s

1. Systemic inflammatory Disease of
skeletal muscles

2.In Dermatomyositis further more
skin involvement

3.Incidence 1:100.000
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saxiall alall Cleily Caiaill e

Classification criteria forPoly-/Dermatomyositis

1. Proximal muscle weakness<u_all Cliasll Caxia

2. Histologically determined necrosis of Typ I- und
Typ-lI-Muscle fibres

CaSlianll &;ﬁ&odj}!\w\ Ll pe Ly 3 daaa A
Elevated serum CRP level Jaxdll (s sivs ¢85 HICRP
Electromyographic findings st Sl gzt

A

Skin changes (Erythema or Oedema)ied sl alea

*(adapted from Bohan und Peter, 1975)



Myositis
1.Jo-1 [histidyl-tRNA-
synthetase]
2. AntI-I\/IIZ [Hellcase] Clinical suspicion of myositis

3. Anti-PM/Scl e o
[complex / >11
proteins]

4. Anti-Ku (p70/p80) @ Cp (oo ) (7] (o]
5. Anti-U1-snRNP L L
6.Anti-SRP [Signal . . L l

Recognition
Particle]
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Myositis-LIA

1. comfortable and reliable differential

diagnosis if myositis is suspected reg. os.

2. presentation of a Ku70/Ku80 = =~ Bezugslinie / Reference Line
heterodimer, conformational "7 ot konvolel Contal
epitopes on Ku70/80 are detectable,  ~ w-
therefore superior to denatured G rwe

- =-Ku

proteins on blots

3. human recombinant Mi-2 antigen
ensures highest sensitivity and
specificity



SLE Diagnosis includes a screening
for antinuclear antibodies

1. Immunofluorescence on
Hep-2 cells

2. Line Immuno Assay with
one line for each antigen

3. ANA Screen ELISA includ/ng
all antigens in one well

-33-

Anti-CENB

Anti-dsDNA

Anti-Jo-1

Anti-SS-B

Anti-U1snRNP

Anti-Scl-70

Anti-Sm




ANA Screening by
Immunofluorescence

Anti-SS-A

’—b( If clinical suspicion is high

Negative
STOP Fositive MNegative
If clinical suspicion is low Possihle SLE STOP

ANA Screen

Positive

h J

Multiple patterns Nucleolar pattern Speckled Homogeneous Centromere
jpattern pattern pattern

‘ Sjogren's \ i o e Sceroderma
syndrome or SLE ( Scleroderma ] [M e SLE CREST variant




The Hep-2 cell

Golgi complex
Centrioles  Nuclear pores /
y J Plasma membrane

o

Nucleolus
| s

Chromatin_

Smooth endoplasmic
reticulum

Nuclear ' :
envelope__ i v ;- Anchor

_proteins
Actin i
filaments \ y : , >
(microfila- _— " % i \ Stress protgins
ments) B A \ (tropomyosin)

Mitochondrion
Rough — \\

endoplasmic . X
reticulum Microtubules ; Free Ribosomes

Cytosol
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Screening by ELISA

15t Test with IMTEC MNegative
ANA Screen STOP

Positive
2nd Test
Differentiation with
IMTEC Tests
l ~ l l l
Anti-csDNA Anti-SS-A Anti-SS-B (Anti-RNP } Anti-Sm Anti-Scl-70 Anti-Jo-1
\, y
Sjogren's Sjogren's Mixed Sclero- Dermato-
SLE syndrome and syndrome and Connective SLE .
SLE SLE Tissue Disease derma myositis




Prerequisites for modern ANA
diagnhostics
1. High Sensitivity and Specificity
2. Reduced Workload | 1

1. Automation for screening an
differentiation

3. Cost and time efficient test portfc_)I‘io
1. reduced cost
2. short turn-around time
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Rheumatic Diseases

ELISA Screening Options

ANA Screen Broad set of antigens
Entire human cell nuclei

ENAscreen : _
Major set of antigens

ENA antigens
ANA/ENA Combi Screen

Screen Package

ANA and ENA Screen
48 tests each



ANA Screen

eQuantitative determination of antinuclear antibodies

— Standardized and cost-efficient screenin; ./ ==
— Entire human cell nuclei ensure highest sensitivity
— Qualitative or quantitative results

— Calibrated against international reference sera
(CDC)



Performance of ANA Screen ELISA

ntigen Mixture Complete Cell Nuclei

ep-2 Cell Extract

Specificity

Sensitivity
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Excursion - Detection of
dsDNA Antibodies

— Immunfluorescence on Crithidia

luciliae
kinetoplast, no histones

— ELISA

Calibration with int. reference preparation Wo/80

— Radioimmunoassay (Farr)

Calibration with int. reference preparation Wo/80;
DNA strand breaks, interference with CIC and RFs,

not automatable

— Line Immuno Assay

-41 -



Overlap syndromes
Gila PUal) (s Jaail)
In some cases, a
person may have
more than one

autoimmune
disease

Antiphospholipid

syndrome Rheumatoid arthritis

... this requires several tests to be performed.

-42 -



dsDNA antibodies

*Quantitative determination of IgG class antibodies against dsDNA

1. Important ACR criterion for
the diagnosis of SLE

2. Disease activity marker and
therapy control

3. Calibrated against WHO
reference preparation for
human Anti-dsDNA IgG Wo/80



Nucleosome antibodies

*Quantitative determination of IgG class
*against nucleosomes

—Early and highly sensitive marker for

SLE

—High correlation to disease activity
marker and nephritis
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SS-A (Ro) antibodies

*Qualitative determination of 1gG class
SS-A (Ro)
1. Highly specific marker for

primary and secondary
Sjogren’s syndrome

2. Recognises Ro52 and Ro60
antigen Ro52 E3-
Ubiquitin-Ligase, Ro60 (hy-
RNP-complex)



Indications for SS-A (Ro) Antibodies

1. Sjogren Syndrome 96 % pSS, 80 %
SSS

2.SLE 25-60%
3. Neonatal Lupus 90 %
4. Congenital heart block SS-A/Ro 52




SS-B (La) antibodies

*Qualitative determination of IgG class
antibodies against SS-B (La)

1. Sensitivity of 70 % for
Sjogren‘s syndrome

2. Anti-SS-B often occur
together with Anti-SS-A



SmD1 antibodies

*Quantitative determination of 1gG class antibodies
against SmD1

1. Highly specific marker for SLE (ACR criterion)

2. Increased sensitivity of SmD1g; ;4 peptide
antigen compared to entire protein

3. High correlation to disease activity marker
and nephritis
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Ul-snRNP antibodies

*Qualitative determination of I1gG class antibodigs& 0
*against U1-snRNP iﬁ

1. Diagnostic marker for Mixed Connective

Tissue Disease (MCTD) or Sharp‘s
syndrome

2. Sensitivity of up to 100 % and specificity
of 98 %

3. Recombinant RNP proteins A, C and 68 kD



Jo-1 antibodies
*Qualitative determination of 1gG class
antibodies against Jo-1

1. Jo-1 identified as histidyl-tRNA
synthetase

2. Diagnostic marker for dermato- and
polymyositis
3. Marker antibodies for for a subset of

myositis with lung disease (diffuse
fibrosing alveolitis)



Scl-70 antibodies

*Qualitative determination of IgG class antibodies
against Scl-70

1. Scl-70 identified as DNA
topoisomerase |

2. Diagnostic marker for systemic
scleroderma

3. More severe clinical cause and a
poorer diagnosis



Histone antibodies

Quantitative determination iR
class antibodies against Histo

—Diagnostic marker for drug
induced lupus
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Clqg antibodies

*Quantitative determination of IgG class antibodiges
against Clq

1. Highly specific marker for lupus ne

2. Clqgis a sucomponent of the complement
cascade and itself binds to circulating
immune complexes

3. Special sample buffer ensures highest
specificity



i hRrpd2p

PM-Scl antibodies

IV PW/Scl-75 £
Nv hCsldp
ppNv  PNv ' Np
PPN

pNv

Schematic representation of the human exosome complex. The
associations between individual components of the human exosome
are hypothetical, since no structural data have been presented to date.
All human exosome components analyzed so far (PM/Scl-100, PM/Scl-

*Qualitative determination of 1gG iy e v it shoghone.
Class antibodies against PM-Scl

1.

(PM/Scl-100, PM/Scl-75, and hRrp4p) are preferentially recognized.

Nucleolar antibodies
in immunofluorescence
human exosome complex (PM-Scl-100)

Diagnostic marker for poly- and dermatomyositis

Marker for PM with scleroderma overlap
syndrome
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