
ABSTRACI

Objecttyr: The Indlrcct lmmunofluorBcent assay (lF ) remalns the gold standard for
antlnuclear antlbody (Al{A) t6tlng. Thh test ls .ccepted to bc thc m('3t i€nsltl\€
screenlng t6t for the detectlon of A|{A. However, a dravrbrck to the Al{A t6t ls the
subrecttv€ nature of detcrmlnlry poGlttve and nqath€ reiutts. The objecth/e of thls
study was to determlne lf us€ of an automated dbltal lmaSinS mlcroscope improre'
agreenrent among multlple reade6, and to ass6s lmprovstrent ln the reproduclblllty ot
Interpretatlon.

l,t€tho6: The Instrumcnt usad In tils study was the lmmuno Conccpts lmage NavlFtor.
Samples were humrn s€ra obtalnd frdn cllnlcal labontorlcr In Europe and t,|e Unlted
Stat€!. Scra we tested by IFA on HEp-2(no cells. 5lld6 were read by eperlenced
labofatory sclentlsts uslng standard tedrnlquei, and were also screened uslng the lmage
Navlgato. systern. Three Indcp€nd€nt obs€rrcrs ass€ss€d thc lmrg6 that were obtalned
on the lmage t{avlgator. In the flrst phase of the study, thc agreement among multlple
raadeB was ass€ssed, both by tradltlonal manual tadtnlqu€' rnd the automated rystem,
In the s€cmd phas€, we conrp.r.d reprodwlbillty of Interprctatlon by slngle readers.

Results: In phase one, the datr show that multiple rcaders of tJre same Cldes agreed 93i
ot the tlme uslng tradftbnal tcdrnl$rer, and thery agreed In 97S of cas€r uslng the lmage
Navigator (p<0.05). In phase two, wltiln-reader agreerncnt wr3 determlned to b€ greater
thm 999 for eadr ot tire€ IndMduats uslng tie lmage Navb.tor.

Cd|cl|Jslon: The lmage Navlgltor tnprov€i the reprodt,clblllty of the IFA screenlng te't
forAl{A.

INSTRUMENT

The Instrunent us€d In thh study was the lmmuno Coocepts lmai€ t{rvlgator. lt ls based
on a cd|Htbnal fluorcsccnt mkroscope wlti a motorlzed stagc, hlgh-lntenslty LED tlght
source, dlgttal camera, ccnputer, |nd proprbtary softwarc. The lmage tlavlgator sFtcm
ld€ntlfie. the 3llde, loc.t6 the HEp-zom cells on the welb, focus€E m tl|e cells, and
captures forr flclds wlthln eadr rvell. Th6e lmag6 are stord In thc agproprtate p.thnt
flle en the cofliFrtcr. 

^ft€r 
rtt of the tnagig are captuta{, the sottware sorts the samptG

hto three groups, "cotrols", "p6slbty negattve", and 'pocslbty posltfve.'The
hstrwEnt fllst pr6cnts thc control smples, so the user cen quldly rwlw and rnrl!
thc quallty control for that run, The next prG€ntatlqr b ! grld vlcil, of thc lmages frofil
crdr of th€ samptG that thc systern hls classifi€d as "posslbty nq!thr€.' The us€r
r6/hfls th6e lmages to \rcrlfy that att are A{A nqrtfvE, lf an lmag€ agp€6r5 to b€
posftfta, or lf the evlmr wants to o(amlne lt more ctosely, ft ls transferred to the
po6tn,C rcv|erv pool wlth r sln3le manse ctlck. Aftcr the user has determlned that the
reflralnlng lmaf6 atl r€prGcnt ANA n€3attvE sampl6, a sln3le mouse ctld( s€n& that
r6ult to th€ .pproprbtc patlcnt fltc3. Ftrally, th€ "p6slbly posltfte' lmages are
r6r{erved. In thls rsld, fqr ln!3€' of eadt :ample arc prccntcd, the user examlnc.
thcm, determh6 thc plttem(s) $at rre pr6cnt, and cnters t tls Infonnatlon by md$e
cllds. At tils tfne, addltlq|al t6B and tlters can bc ordcrd dr th€ srmple. After atl
s.mpl6 hlyr bccn rwlarcd and verlfled, rcports arc prhtcd, and thc fltcr are
transfcrcd to the lrbontory Informrtlon Systdn.

PANEilTSATIR^ES
Smpls wrrr hrm.n tcrl obtlhcd frun clhkal Lbonto.l6 h the Unltcd St!t6 rnd
turcpc. All tcr| rcr! tdnltt d to th. bbontalc3 for ru,t|nc Alu t6thl, hrt thc
Lbo.rto.L! wlr! blhdcd a5 to O|C ldcntlth. and dlrgnccr of thc prtlcnB. A totrt of
1€ r.rr wlr! us.d h thB rtudy. All t r! srrc t6tcd urt[ lmmmo CarclpB HEpzom
trnstcct d calb h n bdlruct |rmu|oftrd!3c.nt ecsry. SlHcr vucre rud by thrcc
og.rlcnccd bbdrtory tclcnttt3 ufi3 ltlrdfid tcdtnl$J6.

STUDY DESIGN

A s€ardl of the pertlnent lltcrature for the past three decadG r6/ealed that there has
not been a pubtlshed study of varhbltlty among readeB of the same ANA sampt6, nor has
there b€en a pubtlshed study ot reproduclblllty of ANA resutts wlthln me reader from one
tlme to another. In phase one of the study, we ass€6sd the aSreement among readers of
ANA stld6, using con\€ntlon fluorGcent mlcroscopy and the automated lmage l{avlgator
system. We perfomed AM screens on alt 1rl8 sampl6, and th€s€ slldes w€re read by
three IndMduals uslng a con\€ntlonat tluorescent mlcroscope. Thc sample. w€re then
nndortsed by an Indhdduat who was not In\oh€d In the rerdlng of the slld€s, the AM
lcreens w€re refreated, and the same tiree readeB ais€3s€d the slldes. The samptes were
randomtsed a second tlme by the IndMdual who was not Inwlrcd In the readlng of the
slldes, the Al{A screens w€re repeated, and the same thre€ readers assBsed the slHes for
the thlrd time. We assess€d the agreenreilt In determlnlng po6ltf\€ and negatfve ANA
re.utts among multlpte reade6.

These same three s€ts of slld$ werr procesled on the lmage Navlgator, and the lmages
w€re assGsed by the samc three sclentlsts who had read tjle slld6 manuatty. Agaln, the
agreement In detemlnlng posltlvr and negattv€ AM rgutts among multlple readers uslng
the lmag€ Navlgator wa3 .3sessd.

In phase two, w€ ass€ssed wlthln-r€ader agre€rnent for both con\€ntlonal readlng and the
autoflrated systern .

The data were collated by the IndMduat who had randornlzed the $mpl6 and were
analfzed for posltlve agreernent, negatlvr agreernent, owrall agre€rnent, and Kappa
statlstlcs.

RESUTTS

TrbL l, Comprrbon of rorulB for 3 lnd.Frdcnt ob!€rvc6 r..dlnl IndlrGct
lmmunofluqsccnt AntlnucL|r Antlbody t6B u3lng cmv.ntlOrl mcthods.

Fosftlve/Negathre Assgsment Number of Samples
Atl 3 observevs catled negattvc 103
Trvo poslttr€ / me nqath€ 7
Oneposltl\€ / two nelathrc 3
Atl 3 obserrcrs catled poslthG 35

Complete agreemort amo.l8 thraa ob!€n€rs: 93.2S, Klppa statlstlc: 0.5.(

TlbL 2. Comp.rl$n of r6ults for I lnd.p.ndant obs.ry.rr r.rdlnl Indlrcct
lmmunotluorGccit AntlnucLar Antlbody t6t5 urlnt thG lutonrrt d lmaSa Nrvfrtor
ry3tam.

Fo6ttfvE/Ncgrthrc As6srnent ltrmb€r of Sampt6
Atl 3 obsen €rs otled nefattve 108
'nvo pocltfrre / me netathc Z
Onepooltfie/ twonelath€ Z
All 3 obsen/crs catted pGltlve :16

Completc agrc€mcnt amd|3 tiree obse&?rs: 97.3*, loppa statlstlc: 0.78

Trblc 3. tf,fthln-rcrdcr r.Foduclblttty for thrcc $prr*a r.ldln'' of Indlr.ct
lmnunofluo.G'ccnt Antlnucb{ Antlbody t6ti usln3 tlrG rutomltad lmTa l.avla.tor
tyrtqn.

R!.derA ReaderB Re.dcrC
Po6fttve/Nqathre^sscasnrrnt N N N
Att 3 observatlons otted nq.th/a 110 1(B 109
l|vo pootth,e / d|c nairtlve 0 I I
One pooltlve / tvro nqatfir€ 1 0 1
All 3 obs€rvatlms caltcd po6ltt\G 37 38 37

Co.nplctc agr€ern.nt amory three
obscftrtlos 99.31 99.31 9E.6$

coilct usror{
Thc lmBC ltrrl.tor systcrn provldc3 rn automatd mdtod fo. scrccnlng llF Alu !.mptc6.
The systcm lmprovr3 Trrcmlnt lmoq rcedefs, and rcprodl|c|bltlty for hdndduat
rced€|!.


