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No screening test is ideal for
detecting rheumatic diseases

Diagnosis depends on
appropriate history and
thorough physical
examination
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Laboratory investigations may be

useful in confirming or ruling out

rheumatic disease after a clinical
diagnosis is considered.

--""""""Rl'i-eumatologic
lab investigations
as part of a




Diagnosis Prognosis Monitoring

DIAGNOSIS
PROGNOSIS MONITORING

S~ 7
BIOMARKERS

in Rheumatic Diseases
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DRUG DEVELOPMENT

* Identify responders
* Assess patient response

Bay-Jensen AC, Reker D, Kjelgaard-Petersen CF, et al. Osteoarth and Cart 2016; 24: 9-20. Karsdal MA, Henriksen K, Leeming DJ, et al.
Biomarkers 2009; 14: 181-202. Bauer DC, Hunter DJ, Abramson SB, et al. Osteoarth and Cart 2006; 14: 723-7.







A 13 years girl presented with
for routine checkup.

Examination is normal

Patients’ mother has had a

rheumatologic disorder.

What laboratory investigations you

prefer to order for this patient!




FANA(IIF ANA)?

Enzyme-linked immunosorbent assay Anti-CCP?
(ELISA)?

RF (Rheumatoid Factor) ? Anti ds DNA ?



FANA(IIF ANA): 1/80 DFS70

RF (Rheumatoid Factor) : -ve

Anti-CCP: -ve

Anti ds DNA : -ve




Anti Nuclear Antibody(ANA)

Know more about Antinuclear Antibodies (ANA)Test.







LE cell phenomenon

Antinuclear antibody

Nucleus pushed to periphery

labpedia.net




How to detect ANA?

which method

)

should be

used?

Enzyme-linked immunosorbent assay (ELISA)

Indirect Immunofluorescence (lIF)



INDIRECT EL ISA TEST




EL ISA TEST
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ANA "titer” -What does It mean?

TITERS Jlr?w
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Four common ANA staining patterns

A B
Homogeneous pattern Speckled pattern

D
Centromere pattern Nucleolar staining pattern
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Positive ANA

Homogeneous/Rim Speckled Centromere Nucleolar
SLE SLE/MCTD

Scleroderma Systemic Sclerosis
Drug induced SLE SS/SSC/PM Limited




Large number of autoantibodies that
can be detected using the HEp-2 cells

Requirement for well-
trained technicians

Ro60 antigen(-)
Ribosomal P antigens(-)




The gold standard method
for ANA detection 1s indirect

using HEp-2 cells
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I don’t have any symptoms of lupus, but a positive ANA test.
Can I have lupus?

Presentation title
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CLINICAL LIMITATIONS OF ANA TESTING

* false positive results and may
potentially distract the clinician
from the correct diagnosis.

* If a test for ANA Is ordered

Indiscriminately, 5 percent will
nave a positive result at the
predetermined screening dilution
usually 1:160




e - ANA 1:40: 20% to "'mf
- ANA 1:80: 10% to 15%
- ANA 1:160: 5%
- ANA 1:320: 3%

- Elderly (>age 7[)% up to
70% positive at ANA titer
1:40
Fﬁ&ﬂl‘ % of G,LG‘JI? \Jlfﬂ

rheumatologistoncall.com \"/



e B\ ﬁlfectious diseases ™ \ e ™\

Eg‘é: Malignancies*
Systemic autoimmune diseases HIV Lymphoproliferative diseases
Paraneoplastic syndromes
HCV N y
\_ J Parvovirus 19
Bactenal: e ~
SBE Miscellaneous diseases*
Qyphilis / Inflammatory bowel disease
KInterstitial pulmonary fibrosis

4 N

Organ-specific autoommune diseases O

Autoimmune hepatitis QQ (oo )0'

Primary bihary cholangitis Q = Q
. , o B e )

Hashimoto's thyroiditis =
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I have symptoms of lupus, but a negative
ANA test. Can I still have lupus?

|




anti-Ro antibodies
anti-La antibodies
anti-Sm antibodies
anti-nRNP antibodies
anti-Scl-70 antibodies
anti-dsDNA antibodies

anti-histone antibodies

antibodies to nuclear pore compl (ENA) Panel

anti-centromere antibodies

anti-sp100 antibodies

Presentation title

Nucleolar proteins

Extractable
Nuclear
Antigen

Antibodies
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ANA Hep-2 cells

|
Negative
Anti-dsDNA Ab,
ENA screening
Negative

Specificities Anti-DES70 Ab

Probable SARD Positive Negative

Probable no- Periodically
SARD follow up

Diagnostics 2022, 12(3), 647; https://doi.org/10.3390/diagnostics 12030647
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GLERD feature and a positive Rheumatoid
Factor with normal HX & Ph/EX
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An 10-year-old boy with inflammatory polyarthritis was
reported to be negative for RIF, ANA, and ant-CCP 1n
the mvestigations, and he was assured that he does not

have a rheumatological disease.
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Rheumatoid tactors

RFs

MISNOMER




aseyd Ayj|esH

IgG-reactive
B cell

- Polyreactive
- Low affinity
- Neutralizing

-~ _ — Affinity -

maturation

- Monoreactive
- High affinity
- Protective

Rheumatoid arthritis

ldegradation

IgG homeostasis Accumulation of autoantibodies

Front. Immunol, 21 October 2022, https://doi.org/10.3389/fimmu.2022.1016263



Latex particles coated with
gammaglobulm

**w%&

Patient serum that could
contain RF

Agglutination

6 @ Assay KIT
| ) b ,

Positive Negative




Conditions associated with rheumatoid factor
Condition Frequency
Rheumatoid arthritis 70%

Other autoimmune rheumatic conditions

Primary Sjogren syndrome 75%—-95%
Systemic lupus erythematosus 15%—-35%
Systemic sclerosis 20%-35%
Systemic vasculitis 5%—20%

Infections®

Seropositive RA Seronegative RA

Infective endocarditis 40%
Syphilis 8%—37%
Hepatitis B 25%
Hepatitis C 76%
Human immunodeficiency virus infection 10%-20%
Tuberculosis 15%

Other diseases

Liver cirrhosis 25%
Mixed cryoglobulinemia 100%
Primary biliary cirrhosis 45%—-70%

Healthy people 5%—25%?®

Disease Markers
Volume 35 (2013), Issue 6, Pages 727-734
http://dxdoi.org/10. 1155/ 20013/ 7 26598



Rf Prognostic Value

Help in diagnosis

Predict RA onset

Provide information
about prognosis

Identify subgroups
of patients

Predict drug
response







A b year-old girl presented with
intermittent Limping
ACCP positive
MRI revealed SI
What's your DX?




Anticitrullinated Peptide
Antibodies




Directly bind to type Il collagen I Complements activation

IL-1

° a TNF-a

IL-12 / o O
/ Immunocomplex

__FcyR

Macrophage activation T o _—
e Osteoclast activation




Sensitivity

sSpecificity

Anti-CCP 62.5%
RF 85.3%
CCP or RF 306.7%
CCP and RT 62.9%

89, 1%
64.7%
61.5%
92.35%

Anti-CCP+, anti-cvelic citrullinated peptide antibody positive; BE

rheumatoid factor.

APLAR Journal of Rheumatology 2007; 10: 121-124




n ACPA+ (n, %)
Psoriatic arthritis 1343 115 (8.6%)
SLE 1078 | 84 (7.8%)
Sjogren’s syndrome 609 35 (5.7%)
Spondyloarthropathy 431 10 (2.3%)
Scleroderma/CREST 380 26 (6.8%)
Hepatitis C/cryvoglobulinemia 285 10 (3.5%)
Osteoarthritis 182 4 (2.2%)
Hepatitis B 176 1 (0.6%)
Juvenile idiopathic arthritis 169 13 (7.7%)
Polymyalgia rheumatica 146 0 (09%)
Vasculitis/ Wegener's granulomatosis | 107 5 (4.79%)
Tuberculosis 96 33 (34.3%)
Polymyositis /dermatomyositis 75 0 (09%)

Arthritis Rheum. 2009 November 15; 61(11): 1472-1483. do1:10.1002/art.24827.



Gastric Adenocarcinoma Presenting
as a Rheumatoid Factor and
Anti-cyclic Citrullinated Protein
Antibody-Positive Polyarthritis: A
Case Report and Review of Literature

Manuel Silvério-Antonio "*, Federica Parlato?®, Patricia Martins -2, Nikita Khmelinskii -2,
Sandra Braz?, Jodo Eurico Fonseca'? and Joaguim Polido-Pereira ™2

Rheumsiology Depadmeant, Hospia' de Santa Mans, Centro Hospifalar Liniversitano Lisboa Mordte, Lisban Academic

xr
Medical Cantra, Lisbon, Porfugal,  Rheumatology Ressarch Linit, Fecwdads de Madicing, instituto de Medicing Maolecudar
Uiniverzidade de Lishoa, Listwon, Porfugs), ? Medicing 2 Departrment, University Hospital Canfer of Lisbon Marth, Lisbaor,
Portugal
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FOLLOW UP

Neuroblastoma with

positive Ant-CCP
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A 13-year-old girl with suspected / I:\n

to SLE with a negative ANA and W
high titer of ant1 ds DNA(IgG) b, (€
What 1s your interpretation?
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N
7 Anti-dsDNA
A 18-year-old girl presented with L f,AntI osD!
raised LFT with a positive Anti
ds DNA (IgM) Vgh 3
What 1s your mterpretation?
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Nucleus

Nucleolus

Nucleopore

Cytoplasm

Translation

O
N

ssDNA

dsDNA

ssDNA
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dsDNA-higG

dsDNA-higM

54



Anti-dsDNA Anti-dsDNA Anti-dsDNA
ELISA Farr RIA Crithidia IIFT
DNA purified purified | In situ
Antigen | Solid phase fixed | Liquid phase fixed In situ fixed
V 4
Anti-

I A
dsDNA
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Arthritis & Rheumatism (Arthritis Care & Research]
Vol. 47, No. 5, October 15, 2002, pp 546-555

DOI 10.1002/art. 10558

© 2002, American College of Rheumatology



Antt ds-DNA as a part of ANA

anti-Ro antibodies

anti-La antibodies

anti-Sm antibodies

anti-nRNP antibodies

anti-Scl-70 antibodies
anti-dsDNA antibodies
anti-histone antibodies

antibodies to nuclear pore compl
anti-centromere antibodies

anti-sp100 antibodies

57
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Medicine (Baltimore). 1981 May;60(3):208-17. doi: 10.1097/0000579‘1 98105000-00004
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10-year-old girl with chronic sinusitis,
retro-orbital mass, glomerulonephritis

and pulmonary nodule and negative
ANCA test. What 1s your plan?




Antineutrophil cytoplasmic
autoantibodies

(ANCA)




CYTOPLASM
enolase, lactate dehydrogenase

SECRETORY GRANULES (/

alkaline phosphatase O O
tetranectin \D
s

I’ : 2
PLASMATIC /v o
MEMBRANE \ % ®0
alkaline phosphatase . il
Cytochrome B359 EE0/
FAD, B2-Microglobulin, ~ NUCLEUS
FcYRIl and Ill, CR1 and CR3 DNA, Histones,
nRNP/Sm
HMG-1, HMG-2
GS-ANA ?

PRIMARY
GRANULES
myeloperoxidase
proteinase 3
cathepsin G
elastase, lisozyme
BPI, B-glucuronidase

0 .\ SECONDARY

GRANULES

lactoferrin, lisozyme,
collagenase, gelatinase,
vit. B12 binding protein,
plasminogen activator

A. Radice et al. / Autoimmunity Reviews 12 (2013) 487-495
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ANCA (Anti-Neutrophil Cytoplasmic Autoantibody)

Neutrophil type
of white blood cell

Blood vessel wall

Inflammation of the vessel wall
(vasculitis) caused by white
blood cells that have been
stimulated by ANCA

XV “—VASCULITIS



Reference @

negatlve posmve

MPO coated ‘ O

lndirect Immuno- PR3 coated @

fluorescence

anti-pR3 positive anti-M PO positive Automated Screening and Confirmatory ANCA Testing

doi:10.1371/journal.pone.0107743



ANCA are extremely

important serological
markers for AAV

. g

all WG MPA CSS

OIllF+ B C-ANCA O P-ANCA

A. Radice et al. / Autoimmunity Reviews 12 (2013) 487-495



Clinical indication for ANCA testing

Glomerulonephritis, especially rapidly progressive
glomerulonephritis

Pulmonary hemorrage

Cutaneous vasculitis

Multiple lung nodules

Chronic destructive disease of the upper airways

Long standing sinusitis or otitis

Subglottic tracheal stenosis

Peripheral neuropathy

Retro-orbital mass

Other possible indications for ANCA testing

Pulmonary fibrosis, with systemic features

Episcleritis, uveitis, retinal vasculitis, with systemic features

A Radice et al. { Autoimmunity Reviews 12 (2013) 487-495



| Category Condition

Vasculitic Cryoglobulinemia
Leukocytoclastic cutaneous vasculitis
Henoch-Schénlein purpura
Polyarteritis nodosa
Giant cell arteritis
Takayasu’s arteritis
Behcet’s syndrome

Other autoimmune Systemic lupus erythematosus
Goodpasture’s disease
Sjogren’s syndrome
Polymyositis and dermatomyositis
Scleroderma
Mixed-connective tissue disease
Rheumatoid arthritis
Spondyloarthropathies
Inflammatory bowel disease (ulcerative colitis and Crohn’s disease)
Psoriatic arthritis
Hashimoto’s disease
Multiple sclerosis
Postinfectious glomerulonephritis

Infectious Mycobacterium tuberculosis
Human immunodeficiency virus
Hepatitis C
Pneumocystis carinii
Poliomyelitis
Endocarditis

Miscellaneous Sarcoidosis
Interstitial pulmonary fibrosis
Myocardial infarction
Cystic fibrosis
Cocaine abuse
Alport’s syndrome

Abbreviations: ANCA, antineutrophil cytoplasmic antibodies; ELISA, enzyme-linked immunosor-
bent assay; IIF, indirect immunofluorescence.
Data from Refs. 4849.53.90



Formalin Fixation

@ Strong cationic
proteins
(e.g., MPO)

) Weakly cationic
or neutral
proteins
(e.g., PRY)

Antibodies to Antibodies to neutral proteins
strong cations of weak cations (e.g., PR3)



1 P-ANCA

C-ANCA

A-ANCA

IF

Autoimmunity Reviewshttps://doi.org/10.1016/j.autrev.2021.102759,



Antigen-specific Immunometric assays

/ PR3 or MPO \ /Dilulcd patient s:lmplc\ / Isoluminol conjusa!«l\ /Tn‘sscr I and trigger 2\

coupled beads is added antibody (tracer) is added are added

Diluted ™ 9.5min’
Enhcui > incubxatios
sample v

- ——— - —— g —— —— v r— - ——— b - ———

ntigen coupled { Antigen specific human ‘l Tracer binds to imm- Generation and

A
[\ bead : IgG binds 1o antigen obilized human IgG l'mcasuring of light f
N iy NS R S i

ANCA ELISA

Anti-PR3
Anti-MPO




lIF ON ETHANOL-FIXED GRANULOCYTES (LEUKOCYTES)

€ ANCA P ANCA At ANCA NEG
ANCA-PR3 (and M ANCA-MPO (and PR3) || (PR3/MPO-ANCA)
POS NEG POS NEG NEG POS

—

ANA HEp2

FORM

A. Radice et al. / Autoimmunity Reviews 12 (2013) 487-495



‘ screening by PR3-ANCA and MPO-ANCA ELISA

A

Positive PR3I-ANCA ELISA ‘ Positive MPO-ANCA ELISA ‘

! '

Confirmation by IIF on ethanol-fixed neutrophil cytospin preparations

Y

P-ANCA pattern

C-ANCA pattern

C-ANCA Conformation by LIF on formalin-fixed
titer determination neutrophil cytospin preparations
P-ANCA pattern

Sourca: Curr Opin Rhaumatol & 2004 Lippincott Williams & Wilkins
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Presentation title

No lab test “screens” for CTD’s Disease pattern
recognition 1s far more helpful than any serology or test
Know the SENS and SPEC of lab tests for different

diseases Say “NO” to laboratory panels
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ATTENTION
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