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SaZetak

Uvod: Nove tehnologije temeljene na istovremenoj visestrukoj detekciji spe-
cificnih antinuklearnih antitijela (engl. multiplexed bead base immunoassay)
poboljsavaju dijagnosticiranje i pracenje autoimunih bolesti.

Cilj nadeq ispitivanja bio je utvrditi karakteristike nove metode mnogostrukog
odredivanja autoantitijela (engl. AtheNA Multi-Lyte ANA test system) u odnosu
na dosad koriStene metode indirektne imunofluorescencije (IIF ANA) i enzimi-
munoloske metode (ELISA).

Materijali i metode: Obradili smo 897 uzoraka seruma. Svi uzorci ispitani
su testom AtheNA Multi-Lyte ANA na 9 specificnih Ag: SSA, SSB, Sm, RNP, Scl-
70, Jo-1, ds DNA, centromere B i histone; i imunofluorescencijom. Pozitivni su
uzorci analizirani metodom ELISA na specifi¢na autoantitijela protiv SSA, SSB,
Sm, RNP, Scl-70, Jo-1, ds DNA, centromera B, histona i rezultati usporedeni te-
stom AtheNA Multi-Lyte ANA.

Rezultati: Podudarnost kvalitativno izraZenih rezultata testa AtheNA Mul-
ti-Lyte ANA i indirektne imunofluorescencije bila je 92,3% (70% negativnih i
22.3% pozitivnih rezultata). Analiticka osjetljivost za specificna autoantitijela
kretala se od 80% (Scl-70) do 100% (SSA), a specificnost od 92,3% (dsDNA)
do 98,3% (Sm) izmedu metode AtheNA Multi-Lyte ANA i ELISA. Pozitivni uzor-
Ci (200) analizirani su metodom ELISA, a usporedba s testom AtheNA Multi-
Lyte ANA za 9 pojedinacnih autoantitijela pokazala je znacajnu korelaciju (P
< 0,001), kao i procjena slaganja dviju metoda izrazena kapa- koeficijentom
(P <0,001).

Zakljucak: Nasi su rezultati pokazali da za odredivanje specifi¢nih autoantiti-
jela uimunoloskom laboratoriju AtheNA Multi-Lyte ANA moZe zamijeniti meto-
du ELISA, ali ne u potpunosti metodu lIF ANA.

Kljucne rijeci: Antinuklearna antitijela, test AtheNA Multi-Lyte ANA, ELISA,
autoimune bolesti

Pristiglo: 5. oZujka 2007.

Abstract

Introduction: New technologies that employ multiplexed bead based immu-
noassays have contributed to the improvement in the diagnosis and monitori-
ng of autoimmune diseases.

The aim of this study was to determine the performance of multiplexed bead
based immunoassay (AtheNA Multi-Lyte ANA test system) relative to establis-
hed indirect immunofluorescent analysis (IIF ANA) and enzyme-linked immu-
nosorbent assay (ELISA) currently used in our laboratory.

Materials and methods: 897 serum specimens were tested with AtheNA
Multi-Lyte ANA test system for nine analytes (SSA, SSB, Sm, RNP, Scl-70, Jo-1,
dsDNA, Centromere B and Histone), and with IIF ANA. Only positive specimens
were tested with single-antigen ELISA and compared with AtheNA Multi-Lyte
ANA.

Results: There was a complete concordance between multiplexed bead ba-
sed immunoassay and IIF ANA in 92.3% cases (70% of total cases were nega-
tive and 22.3% positive). For specific autoantibodies, sensitivity ranged from
80.0% (Scl-70) to 100% (SSA), and specificity from 92.3% (ds DNA) to 98.3%
(Sm) for AtheNA Multi-Lyte ANA and ELISA. All positive sera (200) were tested
by single antigen ELISA test and compared with results obtained with AtheNA
Multi-Lyte ANA test system. The correlation established for all autoantibodies
was significant (P < 0.001), as well as the kappa value (P < 0.001).

Conclusion: Our results showed that the AtheNA Multi-Lyte test system cou-
Id replace single antigen ELISA test for the measurement of specific autoanti-
bodies, but not completely the IIF ANA method in an immunology laboratory.
Key words: antinuclear antibodies, AtheNA Multi-Lyte ANA test system, ELI-
SA, autoimmune diseases
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Uvod

U dijagnosticisistemskih i organospecifi¢nih bolesti detek-
cija autoantitijela je jedan od osnovnih imunoloskih dijag-
nostickih postupaka. Uz klinicke simptome, detekcija spe-
cificnih autoantitijela na jezgrine autoantigene te citoplaz-
matskih antitijela jest klju¢na za postavljanje dijagnoze
(1). Svaku sistemsku autoimunu bolest, od kojih su najces-
Ce sistemski eritemski lupus (SLE), Sjégrenov sindrom (SS),
polimiozitis (PM), mijeSana bolest vezivnog tkiva (MCTD),
reumatoidni artritis (RA) i jatrogeni lupus, karakterizira
odredeni profil autoantitijela. U rutinskom radu imuno-
loskog laboratorija koriste se brojne tehnike i metode za
dokazivanje ponajprije autoantitijela, a rjede antigena (2).
U detekciji antinuklearnih autoantitijela (ANA) metoda in-
direktne imunofluorescencije (lIF) je metoda izbora ako
se koristi u pretrazivanju seruma (3). Detekcija ANA IIF je
mikroskopska tehnika u kojoj iskustvo analiticara ima vaz-
nu ulogu, nije standardizirana, omogucava pribliznu de-
tekciju specifi¢cnog antitijela temeljem specifi¢ne fluores-
cencije, dijagnosticki je zahtjevna i vremenski dugo traje.
Zbog potreba brzeg dijagnosticiranja bolesti i odrediva-
nja specifi¢nih antitijela razvile su se metode koje je mo-
guce automatizirati i donekle standardizirati (4). Enzimi-
munokemijska metoda (ELISA) za otkrivanje specificnog
autoantitijela koristi antigene pripremljene iz humanih
epiteloidnih stanica (HEp-2) stanica ili rekombinantnim
tehnikama. Razli¢iti nacini dobivanja antigena cesto su
uzrok razlic¢itih rezultata izmedu testova (5). Specificnost
odredenog ELISA-testa za odredeno autoantitijelo ovisi o
antigenu, te je vazno da antigeni koji se koriste imaju istu
sekvencu, konformaciju i post-translacijsku modifikaciju
te da su $to sli¢niji humanom antigenu (6). U novije vrije-
me razvoj i primjena tehnika proto¢ne citometrije u kom-
binaciji s homogenim fluoroimunokemijskim metodama
omogucava istovremeno odredivanje veceg broja autoan-
titijela iz jednog uzorka seruma. Polistirenske mikrocesti-
ce oznacene su s dva fluorofora. Svaki fluorofor sadrzi 10
precizno definiranih razli¢itih koncentracija, odnosno in-
tenziteta fluoroscencije, sto omogucava kombinaciju od
100 razli¢ito obojenih mikrocestica. To bi znacilo da se, ka-
da se svaka mikrocestica obiljezi specificnim antigenom
u homogenoj imunofluorokemijskoj reakciji, moze doka-
zati i do 100 antitijela. Suspenzija ¢estica prolazi kroz pro-
tocnicu, obasjava se s dvije laserske zrake od kojih crvena
grupira Cestice po boji, tj. specificnom antitijelu, a zelena
ekscitira fluorescenciju specifi¢cnog antitijela te ih kvanti-
ficira (7). Jedan od primjera primjene tih tehnika je i test
AtheNA Multi-Lyte ANA kojim se kvalitativho odreduje na-
zocnost antinuklearnih antitijela te polukvantitativno is-
tovremeno devet pojedinacnih autoantitijela.

Rezultati se ocitavaju na sustavu Luminex 100, proto¢nom
citometru prilagodenom za tehnologiju xMAP.

AtheNA Multi-Lyte test in comparative analysis of autoantibody detection

Introduction

Detection of antinuclear antibodies (ANA) is extensively
used for establishing a diagnosis in patients with clinical
features suggestive of non-organ specific (systemic) or
organ-specific autoimmune disorders. Among the syste-
mic autoimmune diseases that are characterized by the
presence of ANA there are systemic lupus erythematosus
(SLE), Sjogren’s syndrome (SS), systemic sclerosis (SSc), in-
flammatory myositis (IM), mixed connective tissue disor-
der (MCTD), rheumatoid arthritis (RA) and drug induced
SLE. The diagnosis of these diseases depends on the iden-
tification of disease-associated clinical symptoms and sig-
ns, and is associated with the detection of autoantibodies
directed against nuclear or cytoplasmic antigens (1). Au-
toimmunity laboratories analyze and measure an increa-
sing number of autoantibodies, employing a broad spec-
trum of techniques and methods. The main characteristic
of the autoimmunity laboratory, and indeed the one that
differentiates it from other laboratories that use immnu-
noassays as the basic technique, is that it determines anti-
bodies (autoantibodies) and not antigens (2).

The most common method for the identification of positi-
ve patient’s sera for ANA is indirect immunofluorescence
(IIF), but this method gives high positive (false) responses
among healthy individuals and variability in results be-
tween laboratories (3). Detection of ANAs by IIF is a micros-
copic technique, in which reader agreement and reliabili-
ty are of great importance. IIF provides an approximation
to the identification of possible autoantigens by means of
their fluorescence patterns. Furthermore, the manual IIF
procedure is relative labor-intensive. Considerable effort
has been made in developing simpler automated assays
for routine laboratory use. Several different forms of en-
zyme immunoassays have been developed which were
simpler, high-throughput analyses that can be automa-
ted and standardized. (4) Of these, enzyme-linked immu-
nosorbent assay (ELISA) based either on antigens prepa-
red from human tumor cell line (HEp-2) nuclear extracts
or from recombinant and highly purified nuclear antigens
has been the most promising, but substantial differences
in terms of positivity among various enzyme immunoas-
say methods have been described (5). The specificity of
ELISAs for autoantibody measurements is strongly depen-
dent on the quality of antigens used, and it is important
that an antigen should have exactly the same sequence,
conformation and post-translational modifications as the
human antigen. Flow cytometry for the analysis of mic-
rosphere-based immunoassays has been developed for
the simultaneous determination of different substances
(6). Recently a commercially available microsphere-based
fluorescent assay has been introduced for the detection
of ANA. Among applications of this technology there is
simultaneous measurement of several autoantibodies.
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U detekciji antinuklearnih antitijela vazno je znati kada je
potrebno zamijeniti IIF ANA s novom tehnologijom mno-
gostrukog odredivanja. Cilj naseg ispitivanja bio je utvrdi-
ti karakteristike nove metode mnogostrukog odredivanja
autoantitijela (engl. AtheNA Multi-Lyte ANA test system) u
odnosu na dosad koristene metode indirektne imunofluo-
rescencije (IIF ANA) i enzimimunoloske metode (ELISA).

Materijali i metode

Ispitanici

Ispitivanje je obuhvatilo 897 ispitanika Cije smo uzorke se-
ruma obradili u naSem laboratoriju u vremenskom inter-
valu od 7 mjeseci (od lipnja 2006. do prosinca 2006. godi-
ne). Ispitanici su odabrani na temelju dijagnoze ili sumnje
na autoimuni poremecaj. Uzorci su podijeljeni u tri sku-
pine:

Prva skupina obuhvacala je 301 ispitanika s dijagnozama:
reumatoidni artritis (N = 122), SLE (N = 101), Sjégrenov sin-
drom (N = 9), sistemska skleroza (N = 34) i razliciti oblici
vaskulitisa (N = 35).

U drugoj je skupini bilo 398 ispitanika s klinickom sum-
njom na odredenu autoimunu bolest: reumatoidni artritis
(N =47), SLE (N = 22), Sjégrenov sindrom (N = 7), sistem-
ska skleroza (N = 23), vaskulitis (N = 29) i sumnju na autoi-
muni poremecaj (N = 270).

U trecoj je skupini bilo 198 ispitanika bez dijagnoze.

U svim pozitivnim uzorcima odredena su specificna au-
toantitijela protiv antigena SS-A/Ro (SSA), SS-B/La (SSB),
Smith (Sm), U1-snRNP (RNP), antitijela protiv topoizome-
raze 1 (Scl-70), anti-histidil-tRNA (Jo-1), antitijela protiv
dvostruke uzvojnice DNA (dsDNA), antitijela protiv centro-
merskog proteina B (Centromere B), te antitijela protiv his-
tona.

Nakon centrifugiranja odvojeni serum je pohranjen na
temperaturi —20 °C do provodenja analize.

Ispitivanje je odobrilo Eticko povjerenstvo Klinicke bolni-
ce Split (13).

Metode
Test AtheNA Multi-Lyte ANA

897 uzoraka seruma ispitano je metodom mnogostru-
kog odredivanja autoantitijela (AtheNA Multi-Lyte ANA
test system, Zeus Scientific, Inc., Raritan, NJ, 08869 USA).
Test AtheNA Multi-Lyte ANA se primjenjuje za polukvanti-
tativnho odredivanje autoantitijela usmjerenih na devet
razli¢itih antigena (SSA, SSB, Sm, RNP, Scl-70, Jo-1, dsDNA,
centromera B i histona te kvalitativho dokazivanje ANA u
serumu. Na polistirenskim mikroc¢esticama vezani su pro-
¢iSc¢eni antigeni SSA, Sm i histoni, dok su SSB, RNP, Jo-1 i
centromera B rekombinantni antigeni. U kvalitativnoj de-
tekciji ANA koriste se ekstrakti stanica HEp-2. Uzorak se-
ruma i kontrole razrijedi se 1:21 s odgovarajucim razrjedi-
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The system uses polystyrene microspheres labelled inter-
nally with different ratios of two different fluorochromes.
Each fluorochrome can have any of the 10 possible levels
of fluorescence intensity, thereby creating a family of 100
spectrally addressed bead sets. The antigens correspon-
ding to autoantibodies are bound to the microspheres.
Each of the 100 microbeads that can be differentiated by
their fluorescence carries a specific immobilized antigen
for a single autoantibody. At the same time, a green laser
excites the external reporter fluorescence to quantify the
specific reaction related to each autoantibody (7). The At-
heNA Multi-Lyte ANA test system is a multiplexed homo-
genous, fluorescence-based microparticle immunoassay,
designed to detect and distinguish the autoantibodies
present in human serum. The Luminex 100 System (Lumi-
nex Corporation, Austin, TX, USA) is a flow cytometer ana-
lyzer specifically designed for xMAP technology.

In detection of an antinuclear antibody, it is important to
know when the initial IIF ANA screening on HEp-2 cells
can be replaced with multiplexed bead-based immunoas-
say without loss of any important results. The objective
of the study was to determine the performance of multip-
lexed bead based immunoassay (AtheNA Multi-Lyte ANA
test system) relative to established, commercial [IF ANA
HEp-2 and ELISA currently used in our laboratory.

Materials and methods

Patients

The study included 897 serum samples submitted to our
laboratory for autoimmune testing over a period of 7
months (from June 2006 to December 2006). The sera we-
re selected on the basis of established diagnosis or indi-
cation of autoimmune disease. All samples were divided
into three groups.

One group consisted of 301 patients with established
diagnosis: rheumatoid arthritis (N = 122), SLE (N = 101),
Sjogren syndrom (N = 9), systemic sclerosis (N = 34) and
different types of vasculitis (N = 35).

The second group consisted of 398 patients with clinical
suspicion of certain autoimmune disease: rheumatoid ar-
thritis (N = 47), SLE (N = 22), Sjogren syndrome (N = 7),
systemic sclerosis (N = 23), vasculitis (N = 29) and with sus-
picion of autoimmune disorder (N = 270).

The third group consisted of 198 patients without diagno-
sis.

All positive specimens were tested for specific autoanti-
bodies directed against anti Sjégren’s syndrome SS-A/
Ro (SSA), SS-B/La, Smith antigen (Sm), ribonucleoprotein
(RNP), antitopoisomerase | (Scl-70), autoantibodies direc-
ted against hystidyl-tRNA syntetase (Jo-1), autoantibo-
dies to native double stranded DNA (dsDNA), centromere
B and histone.
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vacem. Suspenzija mikrocestica mije3a se s razrijedenim
uzorkom i inkubira. Ukoliko su prisutna, autoantitijela iz
uzorka vezu se za odgovarajuci antigen. Nakon ispiranja
nevezanoga materijala doda se konjugat (kozji anti-huma-
ni IlgG obiljezen fluoresceinom). Nakon druge inkubacije
pristupa se citanju rezultata testa AtheNA Multi-Lyte ANA
prilagodenom proto¢nom citometru Luminex 100 (Austin,
SAD).

Rezultat je pozitivan ako je interna kontrola (HEp-2) ili bi-
lo koji od devet parametara > 120 AU/mL. Za granicni re-
zultat smatra se vrijednost od 100 do 120 AU/mL, dok su
negativni svi uzorci ¢iji intenzitet fluorescencije odgovara
vrijednosti < 100 AU/mL.

IIF ANA

Autoantitijela su odredena imunofluorescentnom tehni-
kom u 897 seruma. IIF ANA koristi stanice HEp-2 kao sup-
strat, a kozji anti-humani IgG obiljezen fluorescein-izo-
cijanatom kao konjugat (BioSystem S.A. Costa Brava 30,
Barcelona, Spanjolska). S uzorkom seruma razrijedenim
fosfatnim puferom u omjeru 1:80 prelije se supstrat te
nakon inkubacije od 30 minuta i pazljivog ispiranja neve-
zanog materijala podloga se prekrije konjugatom. Po zav-
rSetku inkubacije od 30 minuta i ispiranjem preparata s
fosfatnim puferom prisutnost ANA se detektira pod fluo-
rescentnim mikroskopom. Po tipu fluorescencije moze se
priblizno odrediti o kojem bi se antitijelu moglo raditi, a
primjenom potvrdne metode odredi se to¢no specificno
antitijelo. Uz svaku seriju odredivane su pozitivna i nega-
tivna kontrola. Pozitivnim rezultatom smatra se razrjede-
nje > 1:80.

ELISA

Metodom ELISA smo u 200 seruma pozitivnih na antinuk-
learna antitijela odredili specificna antitijela za SSA, SSB,
Sm, RNP, Scl-70, Jo-1, dsDNA (Hycor Biomedical Ltd Pen-
tlands Science Park, Bush Loan, Penincula, V. Britanija),
centromere B i histone (DiaSorin S.p.A. Via Corescentino
13040 Sallugia, Italija). JaZice mikrotitarskih plocica obilje-
Zene su antigenima razli¢itoga podrijetla. SSA, SSB, Sm,
RNP, Scl-70 i Jo-1 su govedeg podrijetla, dsDNA iz tele¢eg
timusa, centromeri B su rekombinantni antigen, a histoni
su iz pile¢ih mati¢nih stanica. Sve su analize izvedene na
automatskom analizatoru (miniBOS, Biomedica Gruppe,
GMBH, A-1210, Divischgasse 4, Be¢, Austrija).

Nakon automatskog razrjedenja kontrole i uzorka (1:100)
U jaZice se pipetira standard, uzorak i kontrola te se za vri-
jeme inkubacije od 30 minuta specifi¢cno vezu autoantiti-
jela za odgovarajuci antigen. Po zavrsetku inkubacije suvi-
Sak se ispere i dodaje konjugat (anti-humani IgG obiljezen
peroksidazom) te inkubira. Po zavrsetku inkubacije, reak-
cija peroksidaze na dodani supstrat (tetra-metil benzidin)
se prekida nakon 15 minuta s 0,25 M H,SO,,. Apsorbanci-
ja se ocita na 450 nm, a jaCina obojenja propocionalna je
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After blood clotting, serum was obtained by centrifuga-
tion and stored at —20 °C until further analysis.

Local Ethics Committee of the Split University Hospital ap-
proved the study (13).

Methods
AtheNA Multi-Lyte ANA

A total of 897 sera were tested using multiplex technolo-
gy based tests (AtheNA Multi-Lyte ANA test system, Zeus
Scientific, Inc., Raritan, NJ, 08869 USA). AtheNA Multi-Lyte
ANA test system was utilized for the simultaneous semi-
quantitative determination of autoantibodies to nine dif-
ferent antigens: (SSA, SSB, Sm, RNP, Scl-70, Jo-1, dsDNA,
Centromere B, Histones) and qualitative measurement of
ANA. The assay is based on a microsphere-based techno-
logy. Antigen source for SSA, Sm, and histone antigens
are purified from natural sources while SSB, RNP, Scl-70,
Jo-1 and Cent B are human recombinant antigens. The
qualitative ANA preparation is derived from the nuclei of
HEp-2 cells. Sera and controls were diluted 1:21 with spe-
cimen diluent. Bead suspensions were thoroughly mixed
with diluted sera and controls and incubated in a microtit-
re plate. If present in sera, specific autoantibodies bind to
the antigen. The conjugate (goat anti-human IgG conjuga-
te with phycoerythrin) is added after incubation and was-
hing away of unbound material. After second incubation,
the bead suspensions were thoroughly mixed and then
placed on a microplate and into AtheNA reader (within 60
minutes) to read the requested results. The AtheNA Mul-
ti-Lyte instrument utilizes Luminex 100 technology (Aus-
tin, USA) which is based on flow cell fluorometry. Positivi-
ty of tests was calculated according to the manufacturer’s
instructions as follows: a serum was considered positive
if at least one individual parameter was > 120 AU/mL, or
an internal HEp-2 extract (internal control sample) was >
120 AU/mL. A serum was considered equivocal if any test
value ranged from 100 to 120 AU/mL, and negative if the
corresponding fluorescence was < 100 AU/mL.

IIF ANA

A total of 897 sera were tested using convetional immu-
noassay including ANA HEp-2 test system (BioSystems
S.A., Costa Brava 30, Barcelona, Spain). The IIF ANA uses
HEp-2 cells as a substrate and goat anti-human IgG conju-
gated with fluorescein isothiocyanate as a conjugate. Se-
ra were diluted 1:80 with phosphate-buffered saline and
overlaid on the substrate for 30 min at room temperature.
Slides were washed twice for 5 min each with phospha-
te-buffered saline, overlaid with conjugate and incubated
for additional 30 min. Subsequently, slides were washed
twice and examined with a fluorescence microscope at x
40 magnification. Patient samples were considered positi-
ve when a positive signal was obtained at dilution >1:80.
Negative and positive controls were used to check accu-
racy.
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koli¢ini antitijela u serumu. Prema navodu proizvodaca za
nepreciznost unutar serije koeficijent varijacije (CV%) kre-
¢e se u rasponu za: SSA od 2,8% do 3,1%, SSB od 5,5% do
9,1%, Sm od 5,4% do 8,6%, RNP od 2,9% do 11,2%, Scl-70
od 3,0% do 5,1%, Jo-1 od 3,6% do 6,1%, dsDNA od 3,9%
do 6,9%, centromere B od 4,8% do 8,6%, te za histone od
6,6% do 10,6%. CV% za nepreciznost izmedu serija krece
se u rasponu za: SSA od 3,5% do 7,9%, SSB od 3,4% do
6,0%, Sm od 3,2% do 5,1%, RNP od 4,9% do 7,4%, Scl-70
od 6,7% do 9,4%, Jo-1 od 2,7% do 8,3%, dsDNA od 8,4%
do 9,8%, centromere B od 6,2% do 11,0%, te histone od
8,3% do 12,9%.

Nalaz je pozitivan ako su rezultati za autoantitijelo na
SSA, SSB, Sm, RNP, Scl-70 i Jo-1 > 15 U/mL, grani¢an ako
jeizmedu 10 i 15 U/mL, a negativan ako je < 10 U/mL. Za
dsDNA vrijednosti > 60 U/mL su pozitivne, od 40 do 60
U/mL grani¢ne, a < 40 U/mL su negativne, za centromere
B vrijednosti > 11 U/mL su pozitivne, od 8 do 11 U/mL gra-
ni¢ne, a < 8 U/mL negativne i vrijednosti za histone > 21
U/mL pozitivne, od 15 do 21 U/mL granic¢ne, a < 15 U/mL
negativne.

U ovom smo radu primijenili navedene referentne vrijed-
nosti proizvodaca testova.

Statisticka analiza

Rezultati su obradeni pomocu statistickog programa SPSS
V 8.0 (SPSS Inc, Chicago, IL). Izra¢unani su koeficijenti kore-
lacije (Spearman rho), uz prihva¢enu razinu znacajnosti za
P < 0,001, te Cohenov kapa-koeficijent kojim je izrazena
podudarnost izmedu dvije razli¢ite metode za svako anti-
tijelo pojedinaéno uz razinu znacajnosti P < 0,001.
Osjetljivost i specificnost testa ra¢unane su u odnosu na
metodu ELISA koju smo prihvatili kao referentnu meto-
du i gdje smo definirali: stvarno pozitivne rezultate testa
(TP), stvarno negativne rezultate testa (TN), lazno negativ-
ne rezultate testa (FN), te lazno pozitivne rezultate testa
(FP). Osjetljivost (TP/[TP+FN] x 100) je izrazena kao posto-
tak pozitivnih rezultata u odnosu na pozitivne rezultate
testa ELISA, a specificnost (TN/[FP+TN] x 100) kao posto-
tak negativnih rezultata u odnosu na negativne rezultate
testa ELISA.

Rezultati

Antinuklearna antitijela odredivali smo kod 897 bolesnika
sa sumnjom na autoimune bolesti. Rezultati dobiveni tes-
tom AtheNA Multi-Lyte ANA i testom indirektne imunofluo-
rescencije prikazani su u Tablici 1. Kvalitativnom analizom
uzoraka s ova dva testa podudarnost rezultata je nadena
kod 92,3% uzoraka (70% negativnih i 22,3% pozitivnih).
Neslaganje rezultata nadeno je kod 59 (6,6%) uzoraka od
kojih je 6 (0,7%) uzoraka bilo lazno pozitivno, 35 (3,9%) laz-
no negativno, a 18 (2%) je dalo grani¢ne rezultate testa
AtheNA Multi-Lyte ANA. Svih 35 negativnih uzoraka testa
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ELISA

A total of 200 serum samples positive to ANA were ana-
lyzed by single-antigen ELISA for SSA, SSB, Sm, Sm/RNP,
Scl-70, Jo-1, dsDNA (Hycor Biomedical Ltd, Pentlands
Science Park, Bush Loan, Penincula, UK), Histone and Cen-
tromere B (DiaSorin S.p.A., Via Corescentino 13040 Sal-
lugia, Italy). Microtitre wells were coated with antigens
from the following sources: for SSA, SSB, Sm, RNP, Scl-70
and Jo-1 from bovine sources, for dsDNA the wells were
coated with purified dsDNA from calf thymus, for Cent B
recombinant CENT-P (bacillovirus) and for Histone from
chicken bone tissue (blood stem cells). All single-antigen
ELISA tests were performed at an automatic microplate
analyzer (miniBOS, Biomedica Gruppe, GMBH, A-1210, Di-
vischgasse 4, Vienna, Austria).

In principle, dilutions of controls and samples (1:100) are
performed automatically by the instrument. On adding
standards, diluted controls and serum to the wells, the
antibodies present bind to the antigen. After incubating
and washing away unbound material, a conjugate (peroxi-
dase-labeled anti-human IgG mouse monoclonal antibo-
dy) is added. Following further incubation and washing,
a substrate (tetra-methyl benzidine) is added to each we-
II. The presence of the antigen-antibody-conjugate com-
plex changes the substrate. The reaction is stopped by ad-
ding 0.25 M H,SO,. Absorbance is measured at 450 nm.
Color intensity is proportional to the amount of the au-
toantibodies present in a serum sample. Test results we-
re calculated according to manufacturer’s instruction and
range for the single-antigen ELISA. Intra assay coefficien-
ts of variation (CV%) ranged for SSA from 2.8% to 3.1%,
SSB from 5.5% to 9.1%, Sm from 5.4% to 8.6%, RNP from
2.9% to 11.2%, Scl-70 from 3.0% to 5.1%, Jo-1 from 3.6% to
6.1%, dsDNA from 3.9% to 6.9%, Centromere B from 4.8%
to 8.6%, and Histone from 6.6% to 10.6%, while inter as-
say CVs ranged for SSA from 3.5% to 7.9%, SSB from 3.4%
to 6.0%, Sm from 3.2% to 5.1%, RNP from 4.9% to 7.4%,
Scl-70 from 6.7% to 9.4%, Jo-1 from 2.7% to 8.3%, dsDNA
from 8.4% to 9.8%, Centromere B from 6.2% to 11.0%, and
Histone from 8.3% to 12.9%.

A serum was considered positive if autoantibodies to SSA,
SSB, Sm, Sm/RNP, Scl-70 and Jo-1 were > 15 U/ml, equivo-
cal if any test value was from 10 to 15 U/mL, and negati-
ve if < 10 U/mL. Results for autoantibody to dsDNA > 60
U/mL were considered positive, the value from 40 to 60
U/mL equivocal, and < 40 U/mL negative; for Centromere
B > 11 U/mL was considered positive, the value from 8 to
11 U/mL equivocal, and < 8 negative, and for Histone > 21
U/mL value was considered positive, the value from 15 to
21 U/mL equivocal, and < 15 U/mL negative.

The results obtained in this study were compared to the
reference values declared by manufacturers.

Statistical analysis

Statistical analysis was performed with SPSS V 8.0 (SPSS
Inc, Chicago, IL). Correlations were calculated using the
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TABLICA 1. Prikaz rezultata dobivenih metodom imunofluorescencije i
testom AtheNA Multi-Lyte ANA

AtheNA Multi-Lyte test in comparative analysis of autoantibody detection

TABLE 1. Cross-tabulation of results obtained with immunofluorescen-
ce and the AtheNA Multi-Lyte ANA test System

IIF ANA Total
Negative Equivocal Positive
N (%) N (%) N (%) N (%)
Negative 631 (70) 2(0.2) 35(3.9) 668 (74.5)
AtheNA Multi-Lyte ANA Il Test System  Equivocal 3(0.3) 0(0) 15(1.7) 18 (2)
Positive 6(0.7) 5(0.6) 200 (22.3) 211 (23.6)
Total N (%) 640 (71) 7(0.8) 250 (27.9) 897 (100)

AtheNA Multi-Lyte ANA dalo je negativne rezultate kod tes-
ta ELISA, dok su kod testa IIF svi bili pozitivni i to 7 uzo-
raka je imalo tockastu, a 28 uzoraka homogenu imunof-
luorescenciju. Svih 6 uzoraka koji su nakon testa AtheNA
Multi-Lyte ANA bili pozitivni, a imunofluorescencijom ne-
gativni, s ELISA testom su bili pozitivni kao SSA.

Izmedu 18 grani¢nih uzoraka nakon testa AtheNA Multi-
Lyte, 3 su uzorka bila negativna s IIF ANA, s ELISA-testom
SSA pozitivna, a 15 uzoraka je bilo nakon IIF ANA pozitiv-
no. Medu 15 uzoraka koji su nakon IIF ANA bili pozitivni,
nakon testa ELISA 6 je uzoraka bilo dsDNA pozitivno, 4
Scl-70 pozitivna, dok je 5 uzoraka bilo nakon testa ELISA
negativno. Osjetljivost izmedu testa AtheNA Multi-Lyte
ANA i testa ELISA je bila od 80% za Scl-70 do 100% za SSA,

TABLICA 2. Osjetljivost i specifitnost metoda AtheNA Multi-Lyte ANA i
ELISA

Spearman rho test and P value < 0.001 was considered
statistically significant. Agreement among methods was
measured by calculating the kappa coefficient, P < 0.001
was considered statistically significant.

Sensitivity and specificity of the AtheNA Multi-Lyte ANA
test was calculated by using the single-antigen ELISA re-
sults as the reference standard and the following defini-
tions: true positive test result (TP), true negative test resu-
It (TN), false negative test result (FN), false positive test re-
sult (FP). Sensitivity (TP/[TP+FN] x 100) was computed as
the percentage of positive test responses in sample with
positive ELISA. Specificity (TN/[FP+TN] x 100) was compu-
ted as the percentage of negative tests in a sample with
negative ELISA.

TABLE 2. Sensitivity and specificity of the methods: AtheNA Multi-Lyte
ANA test system and single-antigen ELISA

SSA SSB Sm RNP Scl-70 Jo-1 dsDNA CentB Histone
N=76 N=74 N=75 N=75 N=54 N=54 N=54 N=54 N=54
Sensitivity % 100 92 84.6 85.7 80 83.3 86,7 83.3 90
Specificity % 97.4 98 98.3 97.1 97.0 97.9 92.3 979 95.5
specificnost od 92,3% za dsDNA do 98,3% za Sm (Tablica Results

2).

Antinuklearna antitijela kod 200 pozitivnih uzoraka koji
su usporedno ispitani testovima AtheNA Multi-Lyte ANA i
IIF izraZena su kao kvalitativni rezultati. Svi pozitivni seru-
mi su ispitani s ELISA-pojedina¢nim antigenom i testom
AtheNA Multi-Lyte ANA na pojedinacne antigene: SSA, SSB,
Sm, RNP, Scl-70, Jo-1, dsDNA, centromere B i histone i izra-

A total of 897 serum samples from patients with suspec-
ted autoimmune disorders were delivered to our labora-
tory for ANA testing. The data obtained by the AtheNA
Multi-Lyte ANA test system (HEp 2 cell lysate only) and
IIF ANA are presented in Table 1. On comparing the resul-
ts obtained by the AtheNA Multi-Lyte ANA test system
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Zeni su kao polukvantitativni rezultati. Kada su usporede-
ni rezultati za pojedina¢na autoantitijela testova AtheNA
Multi-Lyte ANA i ELISA, za svako autoantitijelo dobivena
je znacajna korelacija (P < 0,001) (Tablica 3). Za procjenu
slaganja dviju metoda pomocu Cohenovog kapa-koefici-
jenta za svako je pojedinacno antitijelo dobivena takoder
znacajna korelacija (P < 0,001) (Tablica 3).

Kada su usporedeni rezultati svih 200 uzoraka pozitivnih
prema metodama AtheNA Multi-Lyte ANA i ELISA, bez obzi-

TaBLIcA 3. Korelacija specifi¢nih autoantitijela izmedu AtheNA Multi-
Lyte ANA i ELISA i procjena slaganja dviju metoda

AtheNA Multi-Lyte test in comparative analysis of autoantibody detection

(expressed as qualitative results) and IIF ANA, a complete
concordance was observed in 92.3% samples (70% of to-
tal samples were negative and 22.3% were positive). Fif-
ty-nine (6.6%) samples were disconcordant, 6 (0.7%) false
positive, 35 (3.9%) false negative, and 18 (2%) were equivo-
cal. All 35 negative samples obtained with AtheNA Multi-
Lyte ANA test system and IIF ANA were negative with sin-
gle antigen ELISA. Fluorescence pattern observed in this
samples was noted as unusually speckled (N = 7) or ho-

TAaBLE 3. Correlation of specific autoantibodies assayed by AtheNA
Multi-Lyte ANA test system and single-antigen ELISA, and agreement
between the methods

Test Positive N Negative N SpearmanR P Kappa value + SD Kappa significance
SSA 138 62 0.924 < 0.001 0.834 + 0.035 < 0.001
SSB 77 123 0.911 <0.001 0.742 + 0.041 < 0.001
Sm 22 178 0.762 <0.001 0.723 £ 0.071 < 0.001
RNP 21 179 0.716 <0.001 0.726 + 0.053 <0.001
Scl-70 39 161 0.612 < 0.001 0.586 + 0.061 < 0.001
Jo-1 1 189 0.659 <0.001 0.637 £0.101 < 0.001
dsDNA 51 149 0.714 < 0.001 0.531 £0.059 < 0.001
Centromere B 15 185 0.718 <0.001 0.507 + 0.094 < 0.001
Histone 48 152 0.776 <0.001 0.673 £0.053 < 0.001

TABLICA 4. Podudarnost rezultata medu pozitivnim uzorcima seruma
za AtheNA Multi-Lyte ANA i metodu ELISA

TABLE 4. Correspondence for positive antinuclear antibody in serum
between AtheNA Multi-Lyte ANA test system and single-antigen ELISA

Test Total N Positive AtheNA Positive ELISA Concordance %
SSA 139 138 137 99.3
SSB 79 77 77 100
Sm 22 20 22 90.9
RNP 21 19 21 90.5
Scl-70 39 36 39 92.3
Jo-1 12 M 10 90.9
dsDNA 52 47 51 92.2
Centromere B 15 15 14 93.3
Histone 48 48 45 93.8
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ra na razli¢itost u metodologiji dobivena je podudarnost
rezultata od 90,5% do 100% (Tablica 4).

Rasprava

Detekcija antinuklearnih antitijela provodi se kod razlici-
tih autoimunih sistemskih i organospecificnih bolesti, uz
primjenu brojnih tehnika i metoda kao $to su imunofluo-
rescencija, imunodifuzija, enzimska imunometoda, imu-
noblotiuzadnje vrijeme analiza mnogostrukog odrediva-
nja utemeljena na nacelu protocne citometrije. Na labora-
toriju je zadatak da zajedno s klini¢arima odredi metodu
koju ¢e primijeniti u detekciji brojnih autoantitijela kako
bi se ustanovila ona najznacajnija. Istovremeno primije-
njena metoda mora biti brza, u¢inkovita, jednostavne iz-
vedbe i isplativa. U nasem smo radu ispitivali kombinaciju
testova kako bismo utvrdili koja od metoda je najucinko-
vitija za pretrazivanje, a potom i utvrdivanje specifi¢nih
autoantitijela. Ipak, potrebno je napomenuti da je jedino
zajedno s klinickom validacijom dobivenih rezultata mo-
guce zakljuciti o klinickoj specifi¢nosti i osjetljivosti testa.
Indirektna imunofluoroscencija (IIF) je osjetljiva metoda s
poznatim ograni¢enjima kao $to su vrsta supstrata, nacin
izvodenja testa, subjektivna interpretacija, niska reprodu-
cibilnost i nedostatak standardizacije.

Metoda mnogostrukog odredivanja autoantitijela kao te-
st AtheNA Multi-Lyte ANA priredena je za kvalitativhu de-
tekciju ANA i istovremeno za polukvantitativno odrediva-
nje IlgG-razreda specifi¢nih antitijela na SSA, SSB, Sm, RNP,
Scl-70, Jo-1, dsDNS, centromere B i histone antigene u se-
rumu. Sistemske autoimune bolesti karakterizira odnos
pojedinih autoantitijela te je nakon pretrazivanja uzorka
bitno odrediti koja su specifi¢cna autoantitijela i u kojoj ko-
licini zastupljena.

Usporedbom kvalitativnih rezultata IIF ANA i AtheNA Mul-
ti-Lyte ANA podudarnost je iznosila 92,3%. Od 897 testira-
nih seruma 35 (3,9%) je bilo pozitivno s IIF ANA, a negativ-
no s AtheNA Multi-Lyte ANA (Tablica 1). Oblik fluorescenci-
je ovih uzoraka bio je nespecifi¢an i izrazen kao tockasta i
homogena fluorescencija. Pozitivni uzorci s [IF ANA nade-
ni su u skupini bolesnika sa sumnjom na autoimuni pore-
mecaj i medu uzorcima bolesnika bez dijagnoze, sto je
moguce s obzirom na nespecifi¢nost i klinicku nedefinira-
nost ovih uzoraka. IIF ANA detektira brojna autoantitijela
na jezgrine centriole, signalne molekule te stani¢ne sastoj-
ke koji takoder mogu biti od koristi u klinickoj dijagnosti-
ci (8,9). Imajuci u vidu da veliki broj uzoraka nema utvrde-
nu dijagnozu te da se medu njima nalaze i bolesnici kod
kojih postoji sumnja na organospecificnu bolest, koristili
smo razrjedenja uzorka 1:80, iako je preporuka da se za
detekciju kod sistemskih bolesti koristi razrjedenje 1:160
(10,11).

Nalaz 6 (SSA) pozitivnih i 3 (SSA) granic¢na rezultata prim-
jenom AtheNA Multi-Lyte ANA, a negativnih s [IF ANA pot-

AtheNA Multi-Lyte test in comparative analysis of autoantibody detection

mogenous (N = 28). All six samples positive according to
AtheNA Multi-Lyte ANA test system and IIF ANA negative
were positive in single-antigen ELISA as SSA. Among 18
equivocal samples obtained with AtheNA Multi-Lyte ANA
test system, three samples were IIF ANA negative (single
antigen ELISA SSA were positive) and 15 samples [IF ANA
positive. Of these 15 IIF ANA positive samples tested with
single antigen ELISA, 6 were ds DNA positive, 4 Scl-70 posi-
tive, while 5 samples were negative. For a specific autoan-
tibody tested using AtheNA Multi-Lyte ANA test system
and single antigen ELISA, sensitivity was from 80.0% (Scl-
70) to 100% (SSA) and specificity from 92.3% (dsDNA) to
98.3% (Sm), as presented in Table 2.

Antinuclear antibodies were positive in 200 serum sam-
ples tested with AtheNA Multi-Lyte ANA test system and
IIF ANA, and expressed qualitatively. All positive sera we-
re tested with single-antigen ELISA for the same autoan-
tibodies obtained with AtheNA Multi-Lyte test system
reacting with SSA, SSB, Sm, RNP, Scl-70, Jo-1, dsDNA, Cen-
tromere B and Histones expressed semi-quantitatively.
When multiplexed-assay results were compared to single
antigen ELISA for all tested parameters, a significant cor-
relation was obtained (P < 0.001). Two methods correla-
ted significantly for all autoantibodies (kappa value from
0.834 for SSA to 0.507 for centromere B; Table 3).
Differencesin methodology between multiplexed and sin-
gle ELISA assays were taken into consideration and com-
parison of 200 positive serum samples included combi-
ned results for single autoantibodies. When multiplexed-
assay results were compared to the single antigen ELISA,
there was an agreement from 90.5% to 100% (Table 4).

Discussion

Screening of antinuclear antibody is performed for a va-
riety of systemic and organ specific autoimmune disea-
ses. Different techniques have been used to develop
specific tests for ANA detection including immunofluo-
rescence, immunodiffusion, enzyme immunoassays, im-
munoblotting techniques and recently multiplexed bead
base assays. The laboratory may have dilemmas about
techniques that are relevant and reliable to detect all cli-
nically significant autoantibodies. At the same time, the
applied method must be a tool for high throughput, effi-
cient, easy to use and inexpensive. In our study, we exami-
ned test combinations to find out the the best choice for
screening antinuclear autoantibody and determination
of a specific autoantibody. It is, however, only with clinical
validation possible to conclude about clinical specificity
and sensitivity of tests.

Indirect immunofluorescence (IIF) microscopy is a sensiti-
ve method, yet it has some limitations like substrate va-
riations, manual performance, subjective resultinterpreta-
tion, low reproducibility and lack of standardization. The
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vrduje da je ANA HEp-2 supstrat nedovoljno osjetljiv za
SSA (12). Razlika u negativnim rezultatima ostavlja moguc-
nost pogresnog tumacenja rezultata (14-16). Usprkos ne-
dovoljnoj osjetljivosti za SSA i Jo-1 antigen, IIF ANA rijetko
daje laZzno negativne rezultate. Martins i sur. usporedivali
su metodu ELISA za SSA, SSB, Sm, RNP i Scl-70 s metodom
mnogostrukog odredivanja testa ENA 5 Luminex. Podudar-
nost rezultata bila je od 93,6% ili navise, osjetljivost 50%
za Scl-70 do 100% za SSA i specificnost od 97,9% za Sm do
99,5% za SSB (17). Nasi su rezultati pokazali podudarnost
od 90,5% za RNP do 100% za SSB, osjetljivost od 80,0%
za Scl-70 do 100,0% za SSA i specifi¢nost 92,3% za dsDNA
do 98,3% za Sm izmedu testova AtheNA Multi-Lyte ANA i
ELISA (Tablica 2, Tablica 4). Usporedbom testa AtheNA Mul-
ti-Lyte ANA i pojedinacnih testova ELISA dobili smo znacaj-
nu korelaciju (Spearman R od 0,612 do 0,924, P < 0,001),
$to je u suglasnosti i s brojnim studijama koje su uspored-
bom istih metoda pokazale dobru podudarnost (17-21).
Nifli i sur. usporedivali su testove ELISA i AtheNA Multi-Lyte
ANA za SSA, SSB, Sm, RNP i dobili znacajnu korelaciju (ka-
pa od 0,347 do 0,764, P < 0,001) izuzev za citoplazmatski
antigen Jo-1. Zakljucili su da test AtheNA Multi-Lyte ANA
moze zamijeniti pojedinacni test ELISA u mjerenju speci-
ficnih autoantitijela izuzev za antigen Jo-1 kod kojega se
vjerojatno koriste razli¢iti epitopi na molekuli antigena
u navedenim metodama (20). Usporedba dviju metoda
u nasem odredivanju za sva autoantitijela daje znacajnu
korelaciju (kapa-koeficijent od 0,834 za SSA do 0,507 za
centromere B). Shovman i suradnici usporedivali su rezul-
tate dobivene metodom ELISA za pretrazivanje ANA i test
AtheNA Multi-Lyte ANA kod zdravih osoba i dobili su podu-
darnost u 99% slucajeva, dok je podudarnost iz uzoraka
dobivenih iz drugih laboratorija bila 97,7%. Zakljucili su
da je test AtheNA Multi-Lyte ANA osjetljiv za detekciju ANA
(18). Medutim, metoda ELISA za pretrazivanje ANA moze
propustiti neke antigene jer je test pripremljen iz ekstrak-
ta stanica HEp-2 s ogranic¢enim brojem antigena. Uspored-
bom pojedinac¢nih rezultata za specificna autoantitijela
dobili smo neke razlike (Tablica 4). Svi rezultati koji se nisu
podudarali bili su oko grani¢nih vrijednosti pojedinac¢nih
testova deklariranih prema proizvodacima, izuzev 3 uzor-
ka za Scl-70 i 4 za dsDNA. Razlika u rezultatima za 3 Scl-70
i 4 dsDNA dobivenih kao pozitivni testom ELISA i negativ-
ni testom AtheNA Multi-Lyte ANA moze biti zbog razlic¢ite
pripreme antigena, prezentacije antigena autoantitijelu,
razli¢itih uvjeta u odvijanju reakcije medu metodama, raz-
lici u metodologiji, razlici u pripremi antigena (procisceni
ili rekombinantni), kapacitetu vezanja i koncentraciji dru-
gog antitijela te konjugatu (20,22). Uvjeti testa kao ionska
jakost i grani¢na vrijednost (engl. cut off) takoder utjecu
na razlike medu testovima. Antigeni Scl-70 i dsDNA veza-
ni su kovalentnom vezom za karboksilnu skupinu istaknu-
tu na povrsini mikrocestice te, ukoliko nisu uravnotezeni
postupak vezanja, aktivacije, koncentracije mikrocesti-
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multiplexed bead base assay, AtheNA Multi-Lyte ANA test
system, is designed for the qualitative measurement of
ANA while simultaneously permitting the semi-quantitati-
ve detection of IgG class antibodies against SSA, SSB, Sm,
U1-RNP, Scl-70, Jo-1, Centromere B, dsDNA and histones
in human serum. These nine parameters permit the detec-
tion and quantification of the main autoantibody of syste-
mic autoimmune disseases. This test system has been in-
tended to become a potential replacement for conventio-
nal IIF and ELISA methods. In the present study, we com-
pared 897 serum samples using IIF ANA and AtheNA Mul-
ti-Lyte ANA test for the qualitative measurement of ANA;
the agreement between these methods was 92.3%. Amo-
ng 897 tested serum samples, 35 (3.9%) samples were
positive with IIF ANA test but negative with AtheNA Mul-
ti-Lyte test system (Table 1). The fluorescence pattern in
these samples was observed as unusually speckled or ho-
mogeneous. IIF ANA positive samples were from a group
with suspicion of autoimmune disorder and among the
sera that were without diagnosis. IIF ANA testing on HEp-
2 cells lacks specificity because of a considerable overlap
in the clinical features of systemic autoimmune diseases,
and because of the presence of various extractable nuc-
lear antigen (ENA) antibodies. Also, IIF ANA method offe-
rs a broad screening capability and detects rarely-seen
antibodies against centrioles, signal recognition particles
and many other cellular targets which may be useful in
clinical diagnostics (8,9). We used IIF ANA positive sam-
ples with 1:80 titer despite the recommendation by an
international serology committee (10,11) because we had
a great number of specimens without diagnosis or sam-
ples with possible diagnosis of an organ specific disorder.
Thus we obtained high sensitivity and minor possibility
to miss positive results, but also low throughput and the
need for further testing with single autoantibodies. The
finding of 6 (SSA) positive and 3 (SSA) equivocal results ac-
cording to AtheNA Multi-Lyte test system and negative ac-
cording to IIF ANA method suggested that [IF ANA HEp-2
substrate lacked sensitivity for SSA (12). Also, the samples
with bordeline ANA fluorescence might contain anti SSA.
Discrepant negative results present a problem because a
potentially relevant antibody may be missed (14,15,16). Al-
though screening with conventional IIF ANA HEp-2 cells
misses some antigens such as SSA and Jo-1, false negative
results are infrequent. Martins et al. compared single-an-
tigen ELISAs for SSA, SSB, Sm, RNP and Scl-70 with multip-
lexed ENA 5 Luminex based assay. They obtained 93.6%
agreement or higher for all antibodies, the sensitivity ran-
ging from 50% for Scl-70 t0100% for SSA and the specifi-
city from 97.9% for Sm to 99.5% for SSB (17). Our results
showed agreement from 90.5% for RNP to 100% for SSB,
sensitivity from 80.0% for Scl-70 to 100% for SSA, and spe-
cificity from 92.3% for dsDNA to 98.3% for Sm for AtheNA
Multi-Lyte ANA test system and ELISA (Table 2, Table 4).
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ca, kvaliteta vezanja antigena u stabilizirajucoj otopini i
postupak ispiranja filtracijom, moze do¢i do lazno nega-
tivnog rezultata za specificno antitijelo. Lazno negativni
rezultat moze prouzrociti pogreske u postavljanju klini¢-
ke dijagnoze ili, ukoliko se radi o terapiji, dovesti do pog-
re$noga lijec¢enja. Granicni se rezultati moraju ili potvrditi
kao pozitivni ili odbaciti kao negativni. Vazno je znati da
se testom AtheNA Multi-Lyte ANA moze odrediti 9 specifi¢-
nih autoantitijela, dok IIF ANA na stanicama HEp-2 ima ve-
¢u mogucnost detektiranja brojnih antigena. Razumijeva-
nje razlika u metodama vazno je za tumacenje rezultata u
klinickom kontekstu.

Zakljucak

Testovi AtheNA Multi-Lyte ANA i IIF ANA pokazuju dobru
podudarnost kao i usporedba rezultata s pojedinacnim
ELISA u sistemskim autoimunim bolestima. Test AtheNA
Multi-Lyte ANA omogucava brzu identifikaciju klinicki re-
levantnih autoantitijela u sistemskim autoimunim bolesti-
ma bez potrebe daljnjeg testiranja. Za laboratorij je ucin-
kovita, jednostavna za rad i omogucava izradu velikoga
broja autoantitijela istovremeno iz jednog uzorka. Vazno
je znati moze li se redi za testove da se dobro podudaraju
ili ne, ali bez klinicke evaluacije koja uklju¢uje bolesnike
s potvrdenom dijagnozom za autoimunu bolest i one iz
zdrave populacije, vrijednosti testa su nepotpune.
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of numerous components present in HEp-2 cells. The di-
ference in assays must be understood, and results from
multiplex assay should always be interpreted within the
clinical context.

Conclusion

The AtheNA Multi-Lyte ANA test system showed good ag-
reement with IIF ANA and excellent results in comparison
with the conventional single-antigen ELISA methods for
sera with defined systemic autoimmune disease. The At-
heNA Multi-Lyte ANA test supports the immediate iden-
tification of autoantibodies of clinical significance in se-
rum samples without additional testing. For laboratory,
it is more efficient, easy-to-use, and a high-throughput
technique. It is important to note that the assays can be
expressed in terms of agreement rates and discrepancies
but, without proper clinical evaluation including popula-
tion with confirmed autoimmune disease and healthy po-
pulation, the value of the data obtained is rather limited.
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