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Case

A ANA (indirect immunofluorescence):
positive at titer 1:80, homogeneous,

MN_,t rthr ichu ng speckled
Iam San g h e s rL g-l n Pattern IIF of HEp-2 cells  DIF of oral epithelium
I u p us (Case No.) (1gG) (1gG)

Xétn g hiANMAN hi Qu s
| Fam tinh (*)

Homogeneous
(Case 22)

(*) Tiéu ¢ h u SWCC, EULAR/ACR: c f tiéuc h u Mn , dn /ANAd €h righ
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This article is part of the Research Topic (ECFSG) HELPS CHARACTERIZING NEW TENTATIVE &'.
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The choice of laboratory methodology influences autoantibody  Department of Immunology, Genetics and Pathology, Uppsala University,
Uppsala; 2 Department of Clinical Immunology and Transfusion Medicine,
test results Linkdping University Hospital, Linképing, Sweden; 3MV.Z Laboratory PD Dr.

Volkmann & colleagues, Department of autoimmune diagnostics, Karlsruhe;
4Department of Rheumatology and Clinical Immunology,
Charité-Universitdtsmedizin, Berlin, Germany; 5National Institute for Biological
Standards and Control, Biotherapeutics Group, Potters Bar, Herts, United
Department of Immunology, Genetics and Pathology, Rudbeck Laboratory, Uppsala University, Uppsala, Sweden Kfngdom; 6 Joint Research Centre, Eurgpean Cammfgs,-‘on, Geel, Befgfum;
?Department of Clinical Sciences & Community Health, University of Milan,

TABLE 1. NUMBER OF SPECIFIENNRESPONSESINT Milan, ltaly; BDeParfment of Immunopathology and Blood Coagulation, Sanquin
UKN EQ ASAMPLES SORTED ACCORDING TO THE Diagnostic Services, Amsterdam, Netherlands
LABORATORY TECHNIQUES EMPLOYED.

Johan Rénnelid*

SSA SSB Sm RNP Scl70 Jo-1 Negative The panorama of laboratory techniques used for the determination of autoantibodies

has changed dramatically during the last decades. Old laboratory techniques for the

UK NEQAS sample 0821 (target response: anti-RNP) determination of autoantibodies (DID, CIE, hemagglutination) are slow and time-

E:E g g 8 ? g g ; consuming and have higher diagnostic specificity but lower diagnostic sensitivity than

ELISA 42 2 5 572 4 1 6 the modern and faster approaches based on solid phase-coupled antigens (ELISA, LIA,

ALBIA 9 0 0 17 o 0 0 ALBIA). The older techniques were mainly based on soluble antigens in native state,

UK MEQAS sample 1142 (target response: anti-SSA/RO + anti-SSB/La) whereas the coupling of the autoantigens to solid phase used in modern technologies

CIE 7 7 0 0 0 0 0 confers the theoretical risk of denaturation of the autoantigens. Modern techniques

DID - - - - - - - are often more quantitative and better for follow-up purposes. New solid phase-

E[lE!Sri Egg 223 é 1§ E} g ? based assays are launched at a high pace. However, the clinical associations
described between specific autoantibodies and specific disease entities were

Figures represent number of laboratories delivering a certain response. performed with the previous generation of autoantibody determination techniques

UK NEQAS, United Kingdom National Extemal Quality Assessment Service; ENA, and are not regularly repeated with new test kits. The PPV of new test systems in the @

axtractable nuclear antigens; CIE, counter immunoelectrophoresis; DID, double immune
diffusion; ELISA, enzyme-linked immunosorbent assay; ALBIA, addressable laser bead .
immunoassay. No participating laboratories performed DID for the 1142 sample. Issue.

clinical situation with rare occurrence of systemic autoimmune diseases is also an
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/@ XNt h€ cnhg” khinghin gb" nthmi , n s

1. Xétnghit e oguyg
1. TPTTBM, L ' nngau, ion L
2.  CK, ALT, AST
3. TPTNT,c Hih dm ¢, tci .Wu

2.  Marker viem/mi _dn ¢ h
1. ESR, CRP, ferritin, cerul opl asmin, fibrinogen, h a |
2. Bt hw

3. T khangt h W
1. HNFT(mi _dn &l 8 guang giant i)/ p
2. ELISA
3. Mi _dn ¢ h Blimmunoblot): line blot, dot blot
4. Mi _dn & Wtt_ (BEnmunoprecipitation)
4. Khac:
1.  Flow cytometry: xems | €  n §ao
2.  Cytokine

3. n§ndal Wi MAC




Detection signal ***
(light or fluorescent) —*>

HRP or AP

/ conjugated**

Detector (or secondary)
Antibody

Substrate

«—— Target (or primary)
Antibody

«—— Capture Antigen
on microparticle™

Capture Antigen ______,
on solid phase*

Cham. https: /HOI 0rg’10 1007/9783 319-339009 6
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Nguyént dliénk Jlkhang nguyéni khangt h W

A Khangt htongmX sinhh™ ¢
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naot _, y&)

A Liénk /it Hlei gu klangt h W
m_ ¢iéu va protein (khangt h W
t hc blghangt hdd) + c h blt
phattin h i “(lién k Jjenzyme
h o Hocu 8 guiang)
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1. IIFT (Indirect . ‘”’ a 9 S
immunofluorescence): mi , dn c f // - T
h u8qguanggiant i J]p N H“HH

2. ELISA (Enzyme-linked AR
Immunosorbent assay): mi | n @) - = I
d" & bip hlign k /J\t. dnzyme ”””:

3. Immunoblot(mi _dn ¢ i Bim JHHHHH
line blot, dot blot

4. Immunoprecipitation: mi _dn c¢ h -

kK Jjtt, a

5.  Khacé . Hinh: xétn g h i timm khangt hSRP

(a) IIFT; (b) immunoblot; (c) immunoprecipitation; (d) line blott h € hnmY4
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AKhangt hgMdum | rihan/baot €©h h fao, tuy
theo giai L o Yohan chiat Bao khac nhau

APhan| od i &ao hinh thai, phanb ‘¢, &
khangt h W

A" ntihh,banl " m ¥ ng
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@ IFT (HEp-2): tiéu

c h u ¥ang cho ANA

Medscape® www.medscape.com

Peripheral anti-DNA (not SLE

(rim) seen on HEp-2)
anti-DNA RA & SLE
anti-histone Misc. Disorders

(diffuse) ant "&‘c':“m) (anti-ssDNA)
anti-Sm & RNP

Speckled anti-Ro & La SLE & SS
anti-Jo-1 & Mi-2 PM/DM
anti-Scl-70 PSS (Systemic)

Centromere anti-centromere PSS (CREST)

Nucleolar anti-nucleolar SLE & PSS

OPEN ACCESS

Clinical relevance of HEp-2 indirect
immunofluorescent patterns: the International
Consensus on ANA patterns (ICAP) perspective

0=

 Molecular Biomedicine

Jan Damoiseaux,” " Luis Eduardo Coelho Andrade,” Orlando Gabriel Carballo,**
Karsten Conrad,” Paulo Luiz Carvalho Francescantonio,® Marvin J Fritzler,”

Ignacio Garcia de la Torre,® Manfred Herold,® Werner Klotz,

Wilson de Melo Cruvinel,' Tsuneyo Mimori,'? Carlos von Muhlen," Minoru Satoh, ™
Edward K Chan'

ICAP-oriented profiles

l

ANA Speckled pattern

l l

ANA Nucleolar pattern

www.anapatterns.org/

ANA Cytoplasmic pattern

(AC-2,4,5)

— Ro52kD
I— SSA (Ro)
I— SSB (La)
— Mi-2

— Ku

— U1-RNP
— Sm

— RNA-PIIl
— DFS-70
— Sm/RNP
— TIF1-gamma

[(@00000000000e

InfantinoM, ManfrediM, SodaP, et al.!
Annals of the Rheumatic Disea@820Q;

(AC-89,10,29) (AC-18,19,20)
o [
O} sc70 O}— Ro52kD
O Pm/scl100 O}— SsA (Ro)
O Pw/scl7s Of ss8(La)
O ThiTo O} Ribosome PO
QO Fibrillarin OfFJo1
O} NOR-90 Of—rL7
O RNA-PII O P12
O} Ro52kD OFwu
O} ssA(Ro) OF-os
O} ss8(La) O} srp
Q &




ELISA: An example of an assay using a 96-well plate.

The yellaw color indicates that the target proteln is present.
The higher degree of the color, the higher concentration

of the target protein.

b Solid-phase assays
Antibody labelling

Solid phase assay
Detection

antibody —y D
Autoantibody

(patient sample) Autoantigen
AS

Dot or line blot (multiplexed assay)

)
(" Nitrocellulose
PI membrane
[O0O00®

Different autoantigens

Antibody detection

Substrate

oxidizin gage nt Signal

< L3 <& * Colorimetric
000 * Fluorescent

> * Chemiluminescent
L \L_(O—Enzyme (ELISA FEIA
an 0!
emilu

@-6
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Case

A ANA (indirect immunofluorescence):
positive at titer 1:80, homogeneous,

MN_,t rthr ichu ng speckled
Iam San g h e s rL g-l n Pattern IIF of HEp-2 cells  DIF of oral epithelium
I u p us (Case No.) (1gG) (1gG)

Xétn g hiANMAN hi Qu s
| Fam tinh (*)

Homogeneous
(Case 22)

(*) Tiéu ¢ h u SWCC, EULAR/ACR: c f tiéuc h u Mn , dn /ANAd €h righ



T Usao ANAcOt ham?

A ANA (indirect immunofluorescence):
positive at titer 1:80, homogeneous,

speckled
Pattern IIF of HEp-2 cells  DIF of oral epithelium

(Case No.) (1gG) (1gG)
Speckled

(Case 35)

Homogeneous
(Case 22)

Measuremaent at
450 nm

\ TMB

SRV &Mt.ﬂs

Conjugate

u(ss-m g PMI-AIpha
m‘ dsDNA
Jo-1
o wnm (SS-A)

A ANAlat h undgt.chung cho khang t hkhang
nhan, g~ m bith i IQutd khangt h W

A N J] khong c6 khang nguyén -> ANA am tinh
gi [




ANAscreenb on g FNAYRety= I STAMRETel ] o=t
ELISA(Q, )p ~d ogpkhangt h
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~ khangt h W

Gia thanh cao

AKhéng " mldnh L € khangt h W

AN J] khong c6 khang nguyén -> ANA am tinh
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I

I

SS-A (AC-4)
Ro-52

SS-B (AC-4)

RNP/Sm (AC-5)
Sm (AC-5)

Mi-2a (AC-4)
Mi-28 (AC-4)

Ku (AC-4)

CENP A (AC-3) -
CENP B (AC-3)

B

gp210 (AC-11)¢ -

PCNA (AC-13)

DFS70 (AC-2)

Control

MI wil CHHr1 MMMUNOBLOT, LINE BLOT)

3 = ol - o S A T A ol N
T NN NN N G N N RN W R
Théng sb Cuing d§| Két qua o (+) + + s
| Mi-2alpha (Mi-2a) > | o | | | | |
| Mi-2beta (Mi-2b) 2 | e | ] | | | |
TIF1gamma (TIF I g) 1| e ] | | | |

MDAS (MDAS) 2 o | \ | | |

NXP2 (NXP2) 6 +) | | |

SAEI (SAEI) 0 o \ | | |

Ku (Ku) 2 o | \ | | |
PM-Scl100 (PM100) I o || | | | |
PM-Scl75 (PM75) 93 [

Jo-1 (Jo-1) 18 + | | |

SRP (SRP) 2 o | | | | |

PL-7 (PL-7) 4 o | 1| | | |

PL-12 (PL-12) 2 o [ ] | | | |

EJ (EJ) 0 0 | | | |

01 (0J) I o [ ] | | | |

Ro52 (Ro52) 76 ~+ [
cN-1A (cN-1A) | o | | | | | |

HMGCR (HMGCR) | o || | | | |

| Control (Co) 18 s
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/. Khangt hIW ifictyoglobulins)

/Cryoglobulins la cac
Immunoglobulins k JJtt . a
nhill t h tip 87°C

C631 o0:Yi
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t h € kengRF, IgG, IgA
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Concise report C \?
(TB6
The reliability of immunoassays to detect Comterfo Molacur lomactine

autoantibodies in patients with myositis is
dependent on autoantibody specificity

TaeLe 1 The performance of a commercial line blot compared with immunoprecipitation

Sarah L. Tansley', Danyang Li', Zoe E. Betteridge' and Neil J. McHugh &

Autoantibody (n) Line blot result Number of Specificity Sensitivity Cohen’s x
z samples with index
4 MSAA as false
False True - g
m : nly]C & . negative  positive Sl
. A - Al G”a
mi ,, gayviem 27 Mi2a(25) 9 16 0 1 0.64 0.77
c hteoc hm, ¢ h % Mi2b (25) 17 8 7 0.98 0.32 0.37
yJJahh_, ¢ h 2 Mi2a or Mi2b (25) 7 18 7 0.98 0.72 | 0.70
A 5004 < | TIF1y (25) 10 15 i 032 n.ga 0.70
N > 0 T 3 22 U 0. 0.8
lién ql%%y Jju 't ., NXP2 (25) 4 21 0 1 0.84 0.91
Mmi n 4 SAE (25) 1 24 2 0.99 0.96 0.94
A ) ? Ku (24) 0 24 12 0.97 0.97 0.78
' : e PM/Scl-75 (25) 11 14 10 0.98 0.56 0.56
2 nhor_r] t KT N " PM/Scl- 100 (25) 5 20 3 0.99 0.8 0.82
A KT lién quan viém s PM/Scl-75 or PM/Scl-100 (25) 4 21 13 96.2 0.84 0.69
¢ Hmyositis- %, Jo-1 (25) 3 22 4 0.98 0.82 0.85
associated 4, “  SRP(25) 2 23 6 0.98 0.92 0.84
autoantibodies) %, PL-7(21) 5 16 5 0.99 0.64 0.75
AKTL Hieci vigm % % PL-12(20) 2 18 5 0.99 0.9 0.83
¢ Hmyositis- % EJ (10) 4 6 0 1 0.6 0.76
&
specific . | 0J (14) 14 0 1 1 0 0 |
autoantibodies) T, Z0TO = = = S ——— =
s KS (3) - - - - - -
%, Ha (1) - - - - - -
% HMGCR (25) - - - - - -
% Healthy controls (68) 0 0 11 - - -
%, Total (395) 54 199¢ 544 0.62 0.78 0.41

o
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TasLe 2 The performance of a commercial dot blot compared with immunoprecipitation
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Autoantibody (n) Dot blot result Number of times Specificity Sensitivity Cohen’s «
index MSA
False ‘Unresolved’ True occurret.:l .as b
. " false positive
negative positive
5) 0 6 19 2 0,99 076
Antisense Antisense Antisense TIF1 '}I {25) 18 1 6 5 Ggg 024 0 31
tRNAS® 7SL RNA tRNA'S 5 (25) 6 0 19 7 0.98 __ 0.76 .7
—— li| - NXP2 (25) 2 2 21 5 0.99 0.84 0.81
88 0.85
A Rheumatology key messages 59 0.58
Anti-Mas
- « The assays tested do not reliably detect anti-TIF1+. .88 0.78
. « The assays tested do not reliably detect rarer anti-synthetase autoantibodies. .84 0.87
P » False positive results are relatively common. .88 0.75
95 0.93
. .90 0.81
NHS qn
QJ (14) 11 2 1 1 1 0.07 0.12 |
Zo (9) 9 0 0 2 0.99 0 —0.02
KS (3) 3 0 0 2 |
Ha (1) 1 0 0 1
Healthy controls (134) 0 11 0 13° - - -
Total (387) 54 26 151¢ 46° 0.73 0.74' 0.48'
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Take home message (1)

Khil = @h knt h uticht khangt h W

AL o #¥ikhangt hndb c F tim?

AK:t huiddtic hu¥ango vd( ANA, é.)
A Guidelineh ©, rdgéa h X'no 8bn n h

A M, ¢iéuc h Xno §tnf soat/theo doi

A K:t h usdted

A Tim1p h ©hphdgp khac khik fJg u § khangt hwlam sang ¢ h @a€ h thigh
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Type of reaction Hypersensitivity  Mediated by Time of onset Examples
IgE-mediated Type | IgE antibodies Within 1 hour Anaphylaxis
Non-lgE-mediated Type Il Cytotoxic Hours to days Hemolytic anemia
Non-lgE-mediated  Type lll Immune complex 7-21 days Serum sickness
Non-lgE-mediated  Type IV Cell-mediated Days to weeks Maculopapular rash

Stevens-Johnson syndrome
Toxic epidermal necrolysis

IgE = immunoglobulin E

Gonzalez-Estrada, Alexei, and Cristine Radojicic. "Penicillin allergy: a practical guide for clinicians.” Cleve Clin J Med 82.5 (2015): 295-300.

Ph[ nngqudmXik h’

<

phats . mk h phatmu

. Kh phats. mt r ic’ hu m § natrong vong vai phat i

|t h€ «®gi’

N Kh phatmu, it r ic’hu n § 1 sau 24-48g L J] v

thang
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Phas ., maphamu_ n

@ o W
A h* ghats . mt r i e S

Early phase Late phase

C h X g M tro N g (Within minutes) (After 6-12 hrs.)
Release of allergic mediators Assembly of chemokines, cytokines and mediators

hY N = 7 =
VO n g Val p h Ut I (Histamine, leukotrines, prostaglandins, heparin, kinins, and proteases) (IL 4, 5, 13.3, FNFX, GM-CSF)

t h€ <@gi,coét hV !

, Results Activated effector cells penetration
cophamu, n RS
) Contain water, mucin, leucocytes, Eosinophil, basophil and lymphocyte
1. Hyper secretion by mucus gland —» - . )
epithelial cells and inorganic salts. l
2. Vascular infiltration increases —» Edema —» Fluid in body tissue. Chronic allergic inflammation

< : 4 . 3. Vasodilation l
IM h p h at m u s . n Nasal hyper responsiveness remodeling

t r IC 3 h u m g M Sau 4. Stimulation of cranial seTewe
24_48g t ‘I] mél th é-ng All causes allergic symptoms

l Like

Sneezing, nasal discomfort, rhino-rhea and ocular symptoms.

Figure 2  Early and late phase reaction triggered by allergen. /

Gupta, D., et al. Allergologia et Immunopathologia 45.6 (2017): 592-601.



IgE T non IgE T mixed IgE

Adverse food reaction
(reproducible)

v

A

y

Food allergy Food intolerance
(immune mediated) (Non-immune mediated
eg lactose intolerance)

v

A4

IgE-mediated Mixed IgE /

immediate onset (<60 min) Non-lgE-mediated

* Allergy * Atopic dermatitis

* Anaphylaxis * Eosinophilic Oesophagitis

From: The Royal Chil drenos
Hospital Melbourne (rch.org.au)

Non-IgE-mediated

* Food Protein-Induced
Allergic Proctocolitis

* Food Protein-Induced
Enteropathy

* Food Protein-Induced
Enterocolitis Syndrome

* Other enteropathy: coeliac
disease

a8

Center for Molecular Biomedicine




*

Xétn g hitoogb niyod . n |
c hiji _dn c h -

N g hkoh " phat mu  n

In vivo:

Test dan da (patch test)

Test trongdamu (i)
In vitro:

TimL ki HbA

Testc h u ydwWhnlhanpho bao

(Lymphocyte transformation test),

ELISpot

n omarkert Hao & cytokine

Khac: T Cell Priming Assay, MUSST, h-
CLAT, THP-1 assay, é

N g hkoh "phats . m

An vivo:
ATest| Xda
ATest trong da (**)

An vitro:
AnolgEL Hlci = u
A Basophil activation test (Test h o %da
b Ycchf€aki @m

ATestt hthach (oral challenge test)

Ansoteqgui, Ignacio J., et al. World allergy organization journal 13.2 (2020): 100080.
Galbiati, Valentina, et al. Frontiers in pharmacology 7 (2016): 204.




1. ImmunoCAP:L " m kK ng

khangt hIWEL Hici = u

2. Immunoblot (mi ,dn ¢ h
t h Bleac profile,cot h W
banlL  mkKe ,Ag mke ng

khangt hINE L Hie i u

3. ELISA:t h € chogcacd’
nguyénphant L Hiei u

m
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o b & 3, -4

| | | l

an2idene !
Antigen Concentration | Class (01 2
Grass mix 2 (gx) | 887xkua| 3
Birch (13) So0xuUN| 3
Mugwort (wé) 256xun| 2
Dermatophagoides pter. (d1) 44 42 xUn 4
Dermatophagondes farinae (d2) €0 44 xU1 5
Cat (&) 74,06 xU0 6
Deg (e2) 2958wk | 4
Horse (e3) . <035xUl| o ||
Cladosporium herbarum (m2) | <035kUd| 0
Aspargiius fumigatus (m3) <03SkUN| O
Atemaria aktemata (mé) 0sKur| 1

Fan white (19)




/Diagnostic decision points

MX rt [ rfsensitization)

d  n ¢pllergy)
AMX e [ ncot hkhbng c6
t r ic hu tag sang

AD" ngnXm [ @&cot ri u
c h _ tap sang

M, ¢ h_  p@ [ nn ghéo
(cross-reactive):
A Pollen food allergy syndrome

AP h [ nn ghéov _ latex

A o#ih e’ n g u’d imguyén

Kim, Jihyun, et al. Allergy, Asthma & Immunology Research 7.4 (2015): 332-338.

IgE =

b € nnhancod @ nY

A 273t rt TO1 thangt utf ilénv.d ngr mMaogHc ng. oL € ¢
thun hdn

A D ngh tal € «h Xno 8bnuntestt hthacht h tah o Hbc nsh
t hupRAL c

A Ng€e mBL Hii cholongt r dvnrg (Bgg white) vas . Bo L € xac
" tRnlgE rcang ROC.

Table 2. Performance characteristics in the present study population based on the widely used diagnostic decision points

Allergen sigE (kU/L)  Allergy (+) Allergy(-) sensitivity specificity PPV NPV
Egg white =2 23 23 88.50% 68.50% 50.00%  94.30%
(= 24 months old) <2 3 50

Egg white >7 19 13 73.10% 91.20% 59.30%  95.10%
(= 24 months old) <7 7 135

Cow's milk >5 15 3 60.00% 95.10% 83.30%  85.50%
(<24 months old) <5 10 59

Cow's milk =15 11 1 40.70% 99.90% 91.70%  87.30%
(= 24 months old) <15 16 110

sIgE, specificimmunoglobulin E; PPV, positive predictive values; NPV, negative predictive values.
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