The Assessment of Immunocompetence

To determine the status of the immune system

Immunocompetence: is the ability of the
body to produce an effective immune
response against antigen




The Assessment of Immunocompetence

for DIAGNOSIS, PROGNOSIS and THERAPEUTIC
MONITORING of:

1. Congenital or acquired immunodeficiencies

2. Malignancies

3. Autoimmune disorders

4. Immunosuppression induced by drugs or radiation

5. In the reconstitution of the immune system after bone
marrow or other lymphoid tissue transplantation

6. After vaccination

7. In clinical or basic research



The main clinical manifestations related to
altered immunocompetence

-Increased susceptibility to infection

-Inability to overcome infectious events despite antibiotic
therapy

-Dissemination of localized infections
-Occurrence of opportunistic infections
-Increased development of tumors

-Development of autoimmune diseases



The INTEGRITY of the IMMUNE SYSTEM relies on the
presence of an adequate number of functionally
competent cells and the appropriate concentration of
factors

to assess it

!

- Evaluate the number of cells
- measure the concentration of factors

and...

- Evaluate the functionality of cells and factors




HOW DOES THE LABORATORY INVESTIGATE THE
IMMUNOCOMPETENCE ?

Immunological competence can be evaluated through
several tests

Data from these tests must be interpreted in the
clinical context of the patient and are aimed at

Clinical Diagnosis
Prognosis

Therapeutic monitoring



Laboratory Tests have a biological and methodological

VARIABILITY

Biological : age, sex, race, nutritional status, daily changes,
medications, infections

Methodological : type of equipment, reagents, operator



What kind of Biological Speciemen ?

Blood (serum and plasma)
Biopsy from Iymphoid tissues (bone marrow, lymph nodes, spleen)

Cerebrospinal fluid
Bronchoalveolar lavage
Ascitic fluid

The tissue of origin of the cells and factors represents a "limit" of the
laboratory tests:

eq.: Tissue protein levels reflect those in the blood, while cellular
components do not reflect the distribution found in other lymphoid tissues
such as spleen, lymph nodes, bone marrow.



Proportions of lymphocyte populations in different
lymphoid tissues

Lymphocytes and subsets I Lymphocyte Lymphocyte Percentage
markers Blood Lymph node Spleen

T lymphocyte CD3+ 70-80 70-80 30-40
Helper T lymphocyte CD3+CD4+ 40-57 50-60 50-60
Cytotoxic T lymphocyte CD3+CD8+ 14-31 15-20 10-15
B lymphocyte CD19+ 6-15 20-25 40-45
NK cells CO16+C056+ 5-19 pache 10
NKT cells CD3+CD16+ 10 poche 10




The blood is a window for global immune system
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Assays are performed mostly in vitro and in some cases
in vivo

For in vitro assays
blood samples obtained by venipuncture

with anticoagulant (EpTa, heparin)
to evaluate cells

no anticoagulant
for humoral components



Assessment of immunocompetence

-Complete blood count (CBC) with differential count of
leukocytes

-Enumeration of lymphocyte populations and subsets

-Cell-mediated immunity : lymphocyte function
Intradermal reaction (DTH)
test for Phagocytosis

-Humoral immunity : Determination of immunoglobulin
concentration (antibody-mediated immunity)
Complement protein concentration and CH50 Test
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UNIVERSITA' LA SAPIENZA - DIPARTIMENTO DI BIOTECNOLOGIE CELLULARI ED EMATOL.
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The Complete Blood Count (CBC): Reference Range
quantitative (numerical) and morphological
information about the three circulating cell types

CELL ABSOLUTE WBC
COUNT differential
count
%
Red Blood Cells 4.200.000-
5.400.000/mm?3
White Blood cells 4500 — 8500/mm?3

PMN neutrophil 2700-6000/mm3 60-70%
PMN eosinophil 45-260/mm3 1-3%
PMN basophil 20-85/mm?3 0.5-1%
Monocyte 135-510/mm?3 3-6%
Lymphocyte 900-3000/mm3 20-35%
Platelet 200.000 — 400.000/

mm?3




Peripheral blood smear



SPECIFIC TESTS

CELL COUNT FUNCTION
T Lymphocyte MADb and Flow Cytometry [ Proliferation response of
mitogen stimulated cells
T Lymphocyte subsets MADb and Flow Cytometry | Cytokine production
Cytotoxicity
Suppression
B Lymphocyte MADb and Flow Cytometry [ Serum protein
electrophoresis
Serum Ig levels
NK Cell MAb and Flow Cytometry | Cytotoxicity
Cytokine production
Neutrophil CBC Respiratory burst
Monocyte/Macrophage | CBC Intracellular Killing of

microbe




of different lymphocyte
populations and subpopulations
based on the expression of different

antigen/ marker CD4

Expression of one or more antigens on a cell type

represents the method to determine if cell belongs to a
lineage and / or to a defined stage of differentiation

By using monoclonal
antibodies (Mab) conjugated to fluorescent probes and directed to
surface, cytoplasmic or nuclear antigen it is possible to identify and
enumerate populations




The hematopoietic
cell types can
be identified by
monoclonal
antibodies
directed against

antigens
exclusively, or in
specific
combination,
expressed on a
given cell type

Stem Cell

CD34
Lymphoid Myeloid Stem Cell
Stem Cell CD34
Early Mega-
Pro-B Cell Thymocyte Myeloblast Monoblast karyoblast Erythroblast
HLA-DR CD2 HLA-DR HLA-DR HLA-DR HLA-DR
CD19 (CD3) CD13 CD11c CD41 CD71
(CD22) Cytoplasmic CD33 CD13 CD42b Glycophorin A
Cytoplasmic CD7 CD14 CD61 Glycophorin C
TdT TdT CD33
Intermediate
Pre-B Cell Thymocyte Pro-Myelocyte Pro-Monocyte Normoblast
HLA-DR CD1a CD13 HLA-DR CD71
CD10 CcD2 CD15 CD13 Glycophorin A
CD19 CD3 CD33 CD14 Glycophorin C
CD22 CD4 CD33 -
CD5
CD7
CD8
TdT
Immature Mature
B Cell Thymocyte Myelocyte Megakaryocyte
HLA-DR CD2 CD11c CDA41
CD10 CD3 CD13 CD42b
CD19 CD4/CD8 CD15 CD61
CD22 CD5 CD33
Surface Ig CD6 | l
CD7
‘ |
|
BLymphocyte TLymphocyte Neutrophil Monocyte Platelet Erythrocyte
CD19 CD2 CD11c HLA-DR CD41 Glycophorin A
CD21 CD3 CD11b CD11b CD42b Glycophorin C
CD22 CD5 CD13 CD11c CD61
CD23 CD7 CD15 CD13
(Activated CD4/CD8 CD14
B cells) CD25 CD35
CD37 (Activated
Surface Ig Tcells)
CD43

CD45R0



Differenziazione dei linfociti T umani
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IMMUNE CELLS




lymphocytes

T 55-84 %
B 5-17 %
NK 5-15 %

CD4+/CD8+ ratio = 0.6-2.8

Figure A-24 Immunobiology, 6/e. (© Garland Science 2005)
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by with antibodies directed against
lymphocyte antigens and

Anti-CD45 lymphocyte
Anti-CD3
Anti-CD4
Anti-CD8

Anti-CD19

Anti-CD56/CD16




Sample preparation Instrument setup Data acquisition Data analysis
Fluorescence
oriermn D3 el
i CDs8 - :
Laser light 5 2t
Baseline PMT # Q
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—_— p——— ; S_cattered D4
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| Gate cell
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Bluad i3 el ko detector sensitivity through laser beam Population  Ref. Ref. Sample
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Stain with
fluorescent

antibody

conjugates

% of CD4*cells 674 70 632

(total T cells)

% of CD8*cells 286 66 304

(total T cells)



IMMUNOFLUORESCENCE: staining with fluorophore-conjugated Mab

One antibody




Ultraviolet Infrared

Visible spectrum

Single Dyes for Flow Cytometry/Microscopy

Fluorochrome Fluorescence Maximal Maximal Spectrally similar dyes
color absorbance (nm) emission (nm)

Alexa Fluor® 405 Cascade Blue , DyLight® 405

Alexa Fluor® 488 Cy2, Dylight® 488, FITC

Alexa Fluor® 647 APC, Cy5, DyLight® 649

Alexa Fluor® 700 Alexa Fluor® 647

Alexa Fluor® 647, Cy5
7

DyLight® 405 Alexa Fluor® 405, Cascade Blue
DyLight® 488 Alexa Fluor® 488, FITC

DyLight® 549 Alexa Fluor® 546, Alexa Fluor® 555,
Cy3, TRITC

DyLight® 649 Alexa Fluor® 647, Cy5
DyLight® 680 Alexa Fluor® 650, Cy5.5
DyLight® 750 Near Infrared Alexa Fluor® 750
DyLight® 800 Infrared IR Dye® 800
Alexa Fluor® 488, Cy2, DyLight® 488
Pacific Blue™

lexas Red®

TRITC Alexa Fluor® 488, Cy3




Flow Cytometry
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One Parameter Histogram Two Parameter Histogram
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IMMUNOFLUORESCENCE and distribution of fluorescence

104




CD8+CD3+
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Immunophenotyping
Report
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Esame Risultato UM. Intervalli Riferimento

TIPIZZAZIONE SOTTOPOPOLAZIONI DI CELLULE DEL SANGUE
% Linfocti T CD3+ CD45+ 73 % 55 - 84

| ( Metodo Citofluorimetrico )

Linfociti T CD3+ 3738 cellule/uL 690 - 2540
( Metodo Citofluorimetrico )
| % Linfociti T CD3+ CD4+ CD45+ 36.64 % 31.00 - 60.00
( Metodo Citofluorimetrico )
Linfociti T CD3+ CD4+ 1851 cellule/uL 410 - 1590
( Metodo Citofluorimetrico )
% Linfociti T CD3+ CD8+ CD45+ 31.67 % 13.00 - 41.00
( Metodo Citofluorimetrico )
Linfociti T CD3+ CD8+ 1600 cellule/uL 190 - 1140
( Metodo Citofluorimetrico )
% Cellule NK CD3-/CD16+ CD56+ CD45+ 10.74 % 5.00 - 27.00
| ( Metodo Citofluorimetrico )
Cellule NK CD3-/CD16+ CD56+ 554 cellule/pL 90 - 590
( Metodo Citofluorimetrico )
% Linfociti B CD19+ 14.60 % 6.00 - 25.00
( Metodo Citofluorimetrico )
Linfociti B CD19+ 754 cellule/pL 90 - 660
( Metodo Citofluorimetrico )
Linfociti CD45+ 5106 cellule/pL

| ( Metodo Citofluorimetrico )

Rapporto linfociti T CD4+/CD8+ 1.16 ratio 0.60 - 2.80

( Metodo Citofluorimetrico )
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Lymphocyte Populations in peripheral blood







Naive/memory phenotype
Four functional T-cell compartments are defined in humans by the expression of CD45RA and

CCRY:
* Naive precursor (CD45RA+ CCR7+),
* CM central memory (CD45RA-CCR7+),
* EM effector memory (CD45RA- CCR7-)
« TEMRA Terminally differentiated effector memory (CD45RA+ CCR7-)

" Phenotypic expression of antigens on naive, memory,

Naive/precursor
memory

Non -primed
cells

CD45RA

and effector T cells

Central Effector
Memory Memory
(TCM) (TEM)

Effectors (TE)

Antigen-specific T-cell differentiation

CD45RA*CD28*CD27* Q ‘Naive’

CCR7+
IFN-y~ Gr- perforin— l

004)

Antigen -experienced
cells (greater ability to

Greater cytotoxic
potential and shorter
TRF lengths

proliferate)
TEMRA N
EM CM
CCR7

TRENDS in Immunology



CD45RA
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MITOGEN and lymphocyte proliferation

Phytohemagglutinin (PHA) -
(red kidney bean) T cells
Concanavalin (ConA) -
(Jack bean) m
Pokeweed mitogen (PWM) T and B cells
(Pokeweed)

Lipopolysaccharide (LPS) -
(Escherichia coli) B cells (mouse)

Figure A-35 Immunobiology, 6/e. (© Garland Science 2005)



The lymphocyte stimulation test
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Lymphocyte PROLIFERATION TEST :
mitogen stimulated lymphocytes incorporate thymidine

Dose/Response curve
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Figura 15-6. Curva di nsposta in funzione della dose di stimolazione dh 107 infociti con mitogeni. Curva dose-risposta di un
gruppo di dieci adulti normali i cui linfociti del sangue periferico sono stati stimolat con varne concentrazioni di fitoemagglu-
tinina per 72 ore. | linfociti sono stati marcat con 2 uCi di imidina tniziata per 6 ore prima della raccolta. Le conte per minuto
di timidina triziata incorporata sono state determinate in uno spettrometre di scintillazione e riportate come media delle de-
terminazioni di 10 individui £1DS. La risposta massima si ottiene con 100-200 ug/mi di fitoemagglutinina.




PROLIFERATION Curve
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Figura 15-7. Curva dh nsposta in funzione del tempo di stimolazione di 10F linfociti con mitegeni. Curva in funzione del tempo de
linfociti del sangue penferico di dieci adulti normali, stimolati in tessut di coltura per var penodi di tempo a una concentrazione ot-
timale di fitoemagglutinina (100 ug/mi) Le colture sono state marcate con timidina triziata per 6 ore. il giorno della raccolta. La
massima risposta si ottiene dopo 3 giorni dallinizio della coltura. | risultati sono riportat come media +1 DS della conta per minuto



ADDITIONAL TESTS

Tabella 19-4. Test agguntivi & competenza T-cellulare

Produznione di infochine
-2, -3, L5
interigron gamma
L4
TNF

Recettori per linfochine
IL-1
w2
IL-4
interferon gamma

Citotossicna linfocitania
MHC . nstretta
MHC-non nistretta
Anbigene-specihca
Lectina (PHA) dpendente
Chotossicita ceflulo-mediala antcorpo-dipendents (ADCC)
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Cytotoxicity by >'Cr release assay
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Figure A-38 part 1 of 2 Immunobiology, 6/e. (© Garland Science 2005)



Figure A-38 part 2 of 2 Immunobiology, 6/e. (© Garland Science 2005)



Sk'" TeS‘l' (extracts of various infectious microorganisms)
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Figure 12-8 Immunobiology, 7ed. (© Garland Science 2008)
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Common Variable Immunodeficiency
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TABLE 3-13 Laboratory Evaluation for Common Variable Inmunodeficiency (CVID)

Laboratory Test

Result/Comments

Serum protein
electrophoresis

Serum IgM, IgG, and IgA
levels

CD19 and CD20 cells

Response to
polysaccharide and
protein antigens

Marked decrease in the gamma globulin fraction; rarely it may be normal
in the dysfunctional variant

Usually low, but may be normal in dysfunctional variant

Usually normal, may be increased; rarely, low normal but never absent

There is a failure to respond to these antigens; the expected 4-fold rise in titer
following vaccination is not observed; defines the functional defect




IgA and IgG specific antibodies are biomarkers for Celiac Disease

(an immune-mediated disorder)

TABLE 15-2 Commonly Used Diagnostic Tests for Celiac Disease

Test

Advantages

Disadvantages

Tissue transglutaminase
(TTG) IgA antibodies

Gliadin antibodies
(IgG and IgA)

Deamidated gliadin
antibodies (IgG and IgA)

Small bowel biopsy

Most reliable non-invasive test
Inexpensive

Widely available

Easy sample collection

High sensitivity and specificity

Inexpensive

Widely available

Easy sample collection

Positive in IgA deficiency

May be more sensitive in children

Widely available

Easy sample collection
Positive in IgA deficiency

High sensitivity and specificity

Reliable test, considered gold
standard
Reflects response to treatment

Falsely negative with IgA
deficiency (3% of patients with
celiac disease)

May be negative if on low
gluten diet

Not as sensitive or specific as
TTG IgA antibodies

May be negative if on low
gluten diet

Not as widely available as first
2 tests above

More expensive than anti-gliadin
antibody test

Requires endoscopy and biopsy
Very expensive




|g SERUM CONCENTRATION mg/ml

IgG IgM IgA IgD IgE
13.5 1.5 3.5 0.03 0.0005
IgG1 1gG2 IgG3 1G4

9 3 1 0.5
IgAl IgA2

3 0.5



In atopic subject: RIST = serum total IgE
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Figure 15-11a
Kuby IMMUNOLOGY, Sixth Edition

© 2007 W.H.Freeman and Company



RAST = serum specific IgE

Bound allergen-
specific IgE
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Patient IgE zf
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Kuby IMMUNOLOGY, Sixth Edition

© 2007 W.H.Freeman and Company



Methods for assaying the neutrophil functionality
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. Methods of assessing neutrophil polymorph function
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- test

Mobilization from
marrow stores

Possession of
LFA-1/CR3/gp150/90
antigens

Adherence

Directional migration

Ingestion of
organisms

Respiratory burst

Intracellular killing

T blood WBC with
adrenalin or steroids

monocional antibody
markers

adherence to glass
wool columns

themotaxis through filters

~

*‘ohagocytic index

NBT reduction

microbicidal tests




ROS production

@ NADPH ossidasi
, NADPH + 20, > NADP* + 20,~ + H*
est al nitroblu tetrazolio (NBT) mpiegato per la diagnosi e lo '
ing della malattia cronica
granulomatosa e per l'identifica- :
zione dello stato di portatore. @ suwoss'dr dismutasi
Curva quantitava di killing in- | Impiegato per la diagnosi della O,”+ 0, + 2HY — H,0, + O,
tracellulare malattia cronica granulomatosa. ;
Pud essere eseguito con micror-
ganismi isolati dallo stesso pa-
Zienite. @ mleloper‘ossldasl
Chemiotassi Alterata in diverse condizioni asso- H,O, + CIF -+ H,O + . OCI"

ciate a infezioni batteriche ricor-

renti. Non permette una diagnosi  gia4,r8 24-1, Schema della catena respiratoria (burst) con

4 la meto- ; : ; L IR AN
m,amﬁﬁ? Boyden,  generazione di superossido (O,’). perossido di idrogeno

con tocnica mlcrosoop‘ca 0 ra- (H202) e ione lpOClOl'itO (OCl')
dioattiva per valutare la migrazio-
ne cellulare. 1l fest della finestra
di Rebuck consente di ottenere
un risultato qualitativo in vivo.

Chemiluminescenza Alterata nella malattia cronica gra-
nulomatosa e nel deficit di mie-

loperossidasi.

Test enzimatici Deficit di enzimi specifici: gluco-
sio-6-fosfato deidrogenasi e

mieloperossidasi.
Glicoproteine di membrana Deficitarie nei disordini dell'ade-




Nitroblue of tetrazolium TEST (NBT)
(Testing the intracellular killing)

Nitroblue of tetrazolium is a yellow compound

}

after reduction (respiratory burst)

|
dark blue FORMAZAN is formed

(determined by spectrophotometric reading)



DEGRANULATION ASSAY or FRUSTRATED PHAGOCYTOSIS

enzimi lisosomiali

/. /.

T |

capsula di Petri IgG aggregate

Figura 15-12. Saggio i degranulazicne de granuiociti col
metodo della “fagocitosi frusrata”. |l neutrofilo & attralto da
IgG aggregate fissate sul fondo di un disco di Petri. Gli en-
zimi lisosomiali sono liperati nel surnatante quando la .cel-.
lula si appresta a fagocitare le IgG, per questo la fagocitos
si dice “frustrata”. (Per gentile concessione di S. Barrett).




SPECIFIC TESTS

CELL COUNT FUNCTION
T Lymphocyte MAb and Flow Cytometry | Proliferation response of
mitogen stimulated cells
T Lymphocyte subsets MAb and Flow Cytometry | Cytokine production
Cytotoxicity
Suppression
B Lymphocyte MADb and Flow Cytometry | Serum protein
electrophoresis
Serum Ig levels
NK Cell MAb and Flow Cytometry | Cytotoxicity
Cytokine production
Complement Serum level of CH50 hemolytic assay
components by ELISA and
nephelometry
Neutrophil CBC Respiratory burst
Monocyte/Macrophage | CBC Intracellular Killing of

microbe




SERUM CONCENTRATION OF COMPLEMENT SYSTEM

COMPONENTS
C3 1000 - 1200 ug / mi
C4 300 - 600 “
C1q 70 “
Cir 50 “
C1s 50 “
C2 20 “
C5 80 “
C6 45 “
C7 90 “
C8 60 “
C9 60 “
Factor B 200 “
Factor D 1-2 “
Properdin 25 “
Factor | 35 “

Factor H 560 “



Hemolytic assay or CH50
CH50 : defines the amount of Complement required to induce 50% lysis of sensitized
erythrocytes.
It is expressed as the inverse of the serum dilution that gives 50% lysis

diluted Serum Sample
+

sheep erythrocytes sensitized with specific antibody

}

Spectrophotometric measurement of hemoglobin release

Correlation between hemoglobin release and percentage of hemolysis



Measuring classical and alternative pathway activity

CH50

AH50

rabbit or
guinea pig

4_ antibody

classical pathway
active

lysis =
alternative
pathway
active

Mg?* only

© Elsevier. Male et al

.: Immunology 7e - www.studentconsult.(



Relationship between the percentage of hemolysis

and serum dilution

CH50 Normal values
between 50-200 units

0.79

o
n
I
-

<
~
L 3

densita ottica a 541 nm
1
percentuale di emolisi

0.3 P
.
0.2+ /.-' s
2
0.1 F
-"
L .b"’
01 02 03 04 05 08

millilitri di siero di coniglic aggiunto
(diluizione 1/1000)

Figura 14-37. Relazione tra la concentrazione di comple-
mento e lisato ertrocitario. Curva relativa alla percentuale
di emclisi che si oftiene aggiungendo quantita crescenti di
siero fresco di coniglio (diluito 1:1000) come sorgente di
complemento a ertrociti sensibilizzati di pecora (erythro-
clye amboceptor, EA). L'emolisi pud essere misurata con
precisione dalla determinazione della densita ottica del
surnatante di lisi a 541 nm, la lunghezza d'onda di massi-
ma assorbanza dell'emoglobina.




The reduction of CH50 correlates with the reduction of C3 activity

Reduction of C activity is observed for:
1. Consumption of C for the formation of immunocomplex
2. Decreased synthesis of C

3. Increased catabolism of C



Diagnosis of systemic autoimmune diseases

Systemic autoimmune disorders are immuno-mediated
diseases with predominant involvement of connective tissue
with clinical manifestations such as inflammation of joints,
skin, muscles. The connective tissue diseases (CTD) are
characterized by the presence of particular types of

autoantibodies
SLE Systemic Lupus Erythematosus
SSc Systemic Sclerosis
MCTD Mixed Connective Tissue Disease
PM-DM Polymyositis-Dermatomyositis
SS Sjogren Syndrome
RA Rheumathoid Arthritis

UCTD Undetermined Connective Tissue Disease



Autoantibodies are markers
in autoimmune diseases useful for

diagnosis
classification
prognosis

monitoring



The term ANA indicates
a group of antibodies (I1gG or IgM)

directed against different nuclear antigens



Antinuclear antibodies are directed against :

n-DNA o ds-DNA
ssDNA
histone

extractable nuclear antigens (ENA):
RNP/Sm
Scl 70
SS-A/Ro
SS-B/ La
PM-1
Jo-1
Ku
RANA
PCNA



When a SYSTEMIC AUTOIMMUNE DISEASE is suspected

The diagnostic approach will be

}

Test ANA (antinuclear antibodies)

!

Test anti-ENA (extractable nuclear antigens)
(to confirm the positivity for ANA)



ANA
represent a group of antibodies present in the serum
of patients

the ANA are specific for self antigens contained in
nucleus

The ANA are found in many systemic autoimmune diseases,
but also in 5-10% of cases of organ-specific autoimmune
diseases (thyroiditis, chronic atrophic gastritis, secondary

amenorrhea, type | DM ...).

Low titer of ANA may be detected in normal population :
prevalence has increased in females than in males and in the
elderly than in the young.



Methods for the measurement of ANA and anti-ENA:

-  ANA
assessment of the serum titer and the morphological pattern
by

IFI = INDIRECT IMMUNOFLUORESCENCE
using rat liver and kidney sections or the Hep-2 human laryngeal
carcinoma cell line that express human antigens present in all cell cycle
phases.
For antibodies anti-DNAn/ds, using Crithidia luciliae, a protozoan, which
contains a kinetoplast with DNA histone free (useful for the diagnosis
of Lupus induced by drugs characterized by antibodies anti-histone)

- Anti-ENA

detected in serum by
ELISA or DOUBLE DIFFUSION in agarose gel



Antinuclear antibody (ANA) testing

Expense: Low Manual with microscopic evaluation
Antinuclear
antibody in
patient serum

Cells on glass slides /
incubated with patient

serum—uwith or without ﬂ t—’g_/
antinuclear antibodies If antibodies are present,

they bind to nucleus

Antibody binding is

detected by adding
fluorescent labeled
anti-lgG antibodies A
Fluorescent labeled
antibody reveals
patient’s antinuclear
Fluorescent staining antibody
of nucleus can be
homogeneous over

the nucleus, stain the
rim of the nucleus, stain h Z"ﬂo/
the nucleoli, or produce

a speckled stain of the
nucleus.

\ J

If an antibody is detected, the patient's serum is progressively diluted until the staining
is no longer detected. The final result includes the highest serum dilution producing a
detectable response and the pattern of nuclear staining.



IFI and ANA Titer

For diagnostic purposes the titer of 1:40 and 1:160 are
considered as decision-making levels:

<1:40 negative (antinuclear antibodies in low titer 1:40 - 1:80
can be present in healthy subjects, in pregnant women, in
women over 40 years, in the elderly)

> 1:40 and <1:160 low positive (in the absence of specific
symptoms, diagnostic protocol must suggest monitoring in

later times)

>/ =1:160 are considered suggestive of autoimmune disease



ELISA (Enzyme-Linked Immunosorbent Assay)for Anti-ENA Ab

Brief Assay Procedure

Diluted sample (x 101)

Conjugate 100uL/well

2 100uL/well
@ A . @ f ¢
l J Wash lA A ] Wash
1 1hr (20-25%C) ) ) 1hr (20-25:C)
! each ENA antigens HRP-conjugated goat anti-human antibodies
IgG, IgA and IgM heavy chain specific
A Anti-ENA Ab (95, losand gk hemyy peific)
Substrate Stop solution
" 100uL/well (4] Y 4 100uL/well
>—7 X}- S>3 ST Read absorbance
450nm
30min (20-25°C) \—




Fluorescence Pattern

Fluorescence type [ Antigen Disease
Periphery ds-DNA LES
Homogeneous Histone-DNA complex LES and connective tissue
disease
Speckled Nuclear antigen not DNA LES ,MCTD, LES, SS,Sjogren
type
Nucleolar Nucleolar RNA Sclerodermia




homogeneous

speckled

quadro omogeneo

(diffuso)

@

quadro periferico
(ad anello)

quadro punteggiato quadro nucleolare
Figura 33-1. Quadri allimmunofiuorescenza degli anticorpi
antinucleo.
Tabella 33-1. Anticorpi antinucieo.
Quadro all'im- Malattia
munofluorescenza Antigene assoclata
Periferico DNA a doppia elica | LES
Omogeneo Complesso LES, talvolta
DNA-istone altre connettiviti
Punteggiato Sm (antigene Smith) | LES
RNP (ribonucle- MCTD, LES sindrome
oproteine) di Sjbgren, sclero-
dermia, polimiosite
S8-A (Ro) Sindrome di Sjdgren,
LES
$8-8 (La) Sindrome di Sjégren,
LES
Jo-1 Polidermatomiosite
Mi-2 Dermatomiosite
Scl-70 Sclerodermia
Centromero Sclerodermia limitata
RANA (antigene Artrite reumatoide
nucleare associa-
to all'artrite reu-
matoide) (antigene
nucleare indotto
da EBV)
Nucleolare RNA nucleolo-
specifico Sclerodermia
PM-Scl Polimiosite

EBV = virus di Epstein-Barr, MCTD = malattia mista del tessuto con-

nettivo, LES = lupus eritematoso sistemico.

peripheral or rim

nucleolar



ANTINUCLEAR ANTIBODY (ANA)

IFl on HEp-2

Peripheral Pattern: anti-dsDNA

Homogeneous Pattern : anti-DNA-
Histone



Speckled Pattern: anti-ENA antibodies




TABLE 3-1 Systemic Autoimmune Diseases: Diseases Associated with Positive Test
Results for Antinuclear Antibodies (ANA)

Common
Disease % ANA Positive Titer Patterns
Systemic lupus erythematosus—active 95-98 High H>5>H
Systemic lupus enythematosus—rnemission 0 Maocerate-high H>S
Mixed connective tissue disease 953 High S>N
Sclerocerma/CREST a5 High S>C>N
Sjogren syndrome 45 Mocerate-high S>H
Polymyositis/dermatomyasitis 61 Low-moderate S>N
Rheumatoid arthritis 4 Low-moderate S
Drug-induced lupus 00 Low-moderate S
Paudarticudar juvenile cheonic arthitis Al Low-moderate S

Nate; ANA patterns on Hep 2 cells by indirect immunaflucrescent technigue DFA), Patterns: H homogeneous: S, speckled;
R, rimy C, centromere; N, nuckeolar. Titers: high < 1:1280 to 1:5120; moderate « 1:160 to 1:6480; low « 1:40 to 1:80.

TABLE 3-2 Specific Organ Autoimmune Diseases: Diseases Associated with Positive
Test Results for Antinuclear Antibodies (ANA)

Common
Disease % ANA Positive Titer Patterns
Graves disease 50 Low-moderate S
Hashimaoto thyroiditis 46 Low-moderate S
Autaimmune hepatitis 63-91 Low-moderate S
Primary biliary cirrhasis 10-40 Low-moderate S

Patterms: H, homegeneous; S, speciled; R, ring C, centromene; N, nuckedlar, Miscellaneous causes: low titer pasitive
ANA patterrs (mastly speckled) have been descnbed in chronk Infectious diseases such as Infectious mononudecsls,
hepatitis C infection, HIV, subacute bacterial endocarditis, and certain lymphopeoliferative diseases,






i (a) If the ANA is negative, test for anti-SS-A (Ro) |
(b) If the ANA is positive, tests for anti-ds DNA,

o anti-SS-A (Ro), anti-SS-B (La), anti-Sm and,
anti-U1 RNP are informative. Anti-ds DNA
titers are useful to monitor diseasa activity.

S

(a) A positive ANA is supported by positive test

results for anti-SS-A (Ro) and anti SS-B (La).

(a) A positive ANA is supported by a positive

anti-Jo-1 test result.

result for anti-U1RNP

centromeric, anti-Scl-70 (anti-topoisomerase 1)

(a) A positive ANA is supported by a positive ]

_[(.)lummmhu.poddoua




RHEUMATOID FACTOR (RF)

. . - i - F g
» Autoantibody directed a

against the Fc
component of human
and animal I1gG.

» More frequently are IgM,

but also IgG, IgA or IgE. . ' Hlmlm -
\ ] 600"
» The RF is produced by pagin "
plasma cells in the lymph
nodes, spleen, and in the il

synovial membrane. s



RHEUMATOID FACTOR PROPERTIES

RHEUMATOID ARTHRITIS OTHER DISEASES

TITER high low

REACTIVITY WITH

HUMAN and ANIMAL IgG frequent infrequent

ISOTYPES IgM, IgG, IgA main IgM

synovial membrane and

PRODUCTION SITE .
other extravascular sites

unknown

® RF is the ONLY SEROLOGICAL INDICATOR OF DISEASE INCLUDED IN THE ACR
CRITERIA

# The HIGH TITLE correlates with a more severe disease, extra-articular
manifestations and rheumatoid nodules



O

Particelle
di latex

1

Sistema
agglutinabile

+
Ly

Emazie
di montone

Sistema
agglutinabile

.|.
M

Gamma-globuline
umane

.|.

ier
reumatoide

[7)
0]
0

antimontone

A

Siero
reumatoide

\j

 /
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(hemoagglutination — rabbit IgG )

Agglutinazione



METHOD SENSITIVITY SPECIFICITY
Waaler-Rose 50% 90%
Latex (RA test) 75% 75%
Nephelometry 82% 96%
RIA 82% 93%

ELISA 85% 94%




RHEUMATIC DISEASES
Artrite reumatoide
Sindrome di Sjogren

LES 30
Sclerodermia
Polimiosite 20

Connettivite mista
Artrite cronica giovanile

OTHER
Crioglobulinemia
Macrogl. di Waldenstrom
Plasmocitoma

Epatiti croniche

Fibrosi polmonare
Sarcoidosi

Silicosi

Trapianto renale

(%)
75
90

20

25
15

(%)
70
30
30
25
25
10

INFECTIOUS DISEASES
Endocardite batt. subacuta
Epatite virale

Lebbra

Tubercolosi

Sifilide

Brucellosi

Mononucleosi
Salmonellosi

Malaria

Influenza

Tripanosomiasi
Leishmaniosi

HEALTHY SUBJECTS (%)

SUBJECTS >60 yrs (%)

(%)

<5

15



ANTIBODY anti-CCP

(cyclic citrullinated peptides)

Numerous nuclear or cytoplasmic proteins undergo post-
transcriptional modifications during apoptosis such as
the citrullination of arginine residues. This event may be
responsible for the induction of an autoreactive response,
in relation to an insufficient clearance of the apoptotic
cells or to a delay in the completion of the cell death
program. Citrullinated protein fragments would thus be
presented to the immune system by stimulating a specific
antibody response.



ELISA to detect Antibody anti-CCP in Rheumatoid Arthritis

specific diagnosis

PN i
H,N* "NH, 0  'NH,
L-arginine L-citrulline

alkaline phosphatase-
labelled anti-human
antibody

s | miE "

The amino acid citrulline

Principle of the anti-CCP ELISA

Anti-CCP ELISA

The anti-CCP ELISA has high specificity for rheumatoid arthritis (up
to 95% in all studies) and adequate sensitivity (41-68%) and allows
to detect the anti-CCP antibodies in 35% of sera negative for

rheumatoid factors.




