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A comparison study of Interferon-gamma release assay between CLIA by

LIAISON® XL and Enzyme-Linked Immunosorbent Assay (ELISA)
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Abstract

The diagnosis of latent tuberculous infection (LTBI), in Ramathibodi Hospital, was detected in
Interferon-gamma (IFN-Y) releasing assay (IGRA) by QuantiFERON-TB Gold Plus (QFT-Plus), however, it
requires multiple steps of enzyme-linked immunosorbent assay (ELISA). To substitute the original test,
The LIAISON® XL analyzers (CLIA), has been developed. The automated analyzer of this test is used
for decreased workload and turnaround time. The objective of this study was to compare the
performance and examine the correlation between IFN-Y quantified by QFT-Plus (ELISA) and LIAISON® XL
analyzers (CLIA). One hundred and six specimens were analyzed using QFT-Plus (ELISA) and LIAISON® XL
analyzers (CLIA).

The correlation of IFN-Y results using LIAISON® XL analyzers (CLIA) compared with QFT-Plus
(ELISA) showed 9 of 11 (81.8%) percentage agreement between the positive results in LIAISON® XL
analyzers (CLIA) and QFT-Plus (ELISA), 86 of 90 (95.5%) percentage agreement between the negative
results, and 5 of 5 cases (100%) percentage agreement between the indeterminate results. The total
agreement of both methods was 94.34 percentage with Cohen's kappa values of 0.799 and 6 discordant
results. In summary, the LIAISON® XL analyzers (CLIA) showed a correlation with QFT-Plus (ELISA) in
the IFN-Y assay. Pearson’s correlation coefficient of either TB1 or TB2 antigen of the QFT-Plus (ELISA)
and the LIAISON® XL analyzers (CLIA) were 0.98 and 0.96.

Therefore, to reduce workload and increase speed of diagnostic, LIAISON® XL analyzers (CLIA)

could be instant as the same test for detection of LTBI.

Keywords: latent tuberculosis infection; Interferon-Gamma Release Assay; QuantiFERON-TB Gold Plus;

LIAISON® XL analyzers (CLIA)
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3813 ELISA CLIA
Usinauieensiily 50 lulnsang 210 lulpsans
FunouNIS szaziandile FunouMsh srazandile
6.1m3831 Control 20 u¥l
4.pipet (Tunouil 1-3) 20 Wil 7.Run 46 wfl
a9 ELISA plate Calibrator/Control
5.Incubate ELISA plate 120 w1l 8.Run sample 46 Uil (25
Analytical ] patients/hour)

orocess 6.8 plate 20 Wil
7.Incubate plate with 30 U9l
substrate
8.Stop reaction wag In 30 u¥l
oD
9.a<1{|layva e analyte 30 Wl 9.Analyte sample 20 u¥l
sample me Tsunsu by LIAISON®

Post-analytical QuantiFERON® TB QuantiFERON®

Process Gold Plus Analysis Software
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FIUTTYTLIAT 275 wdt (4 $alas fu 35 W) 247 wdt (4 Falas fu 7w
SANTTHZLIAIRIN 275 wd (4 Falus fu 35 W) 46 Wi
#4113 Run 81130
stat case
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ngufegeiFnN gold plus Tunesuanisuaziinarauifiosny
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QUANtiFERON-TB gold plus 7 9 83U ] U'f N1
qﬁﬂym‘"u’?mm AMTLNNGAIAATLTINIUNA
$BUR uvAInendending szraieunsngiay
2564 U WHoUNAINIEY 2564 911U 106 AU
Tnadinaan1sdald endaos 101915903 8
(Inclusion criteria) Aofiu3unnudsaansaafidy
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WVEANERSINNETUIAT NS UR avinerdeuding
(COA. MURA2021/559)

NILABURIFINTID
Lithium-Heparin Tube Room Temperature

Storage and Handling- up to 12 hours
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ELISA

Draw Invert to Hold ot i Re:fmx ]ansi' Sh?<z !OI’”W‘ Inciboe
5 ml of dissolve heparin room temperature A pan e
’ each QFTPlus ube \\ antigens
blood info ) g Perform
thium- 7 :
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JUN 1 wnudstuneulunisn3eudsansan | Inaen Heparinized blood Tugamgiiviea(laniu 12 Falus

PUFWALLLAUFIEINTIR)

(F: QuantiFERON®-TB Gold Plus (QFT®-Plus) Blood Collection Tubes Package Insert)

1. N5ATIZHINAT IFN-Y A28 QuantiFERON-
TB Gold Plus (QFT-Plus), QIAGEN 1ng plate
ELISA format fitumaunissidiunisuaz3snig
Snsesinanisnagousal
TURBUNINTIVIATIZN

IFN-Y detection

1. LAy working conjugate 50 uL NauAU
standard w3awa@un 50 pL

2. Incubate plate ﬁqmﬁqﬁﬁaﬂ 120 +
5 119l

3. 819 plate A8 buffer Afsaz 400 pL
$1uu 6 pds Tnedia plate landsaz 5 il

4. 14 substrate 100 uL ﬁﬁﬁﬁqm%gﬁﬁaa
30 WA

5. 1a stopping solution 50 pL

6. ¥n OD 1 450/630 nm

71 1UUss i unan15A5I931ASIE A8

QuantiFERON® TB Gold Plus Analysis Software

2. N153LATIZIRIAT IFN-Y @28 QuantiFERON-
TB Gold Plus (QFT-Plus), LIAISON® XL,
DiaSorin fidumauntsadunisuazisnig
Srsesinanisnageudsl

JUNBUNITATIAIATIZN
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1. v Calibrate waz Control N 8UN1S
NAFOU

2. 11 Sample fmdoannsinisvagey
ME3% plate ELISA format Yamvinsnageume
1389 LIAISON® XL analyzers

3. Usg L UNANISASI9T LASIEM A28
LIANSON® QuantiFERON® Software & ¢ 9 ¢
Uimﬁummﬁawamiv‘h Calibrator way Control &

meglurisfigeusule

nsAATIEidayaneEin
WIBUWIIUNSYAEDU Interferon gamma
(FN-Y) magieessnludi LINSON® XL analyzers
A n"uT T u1aTg1Y Enzyme-Linked
Immunosorbent Assay (ELISA) Tu YANAEADU
QuUantiFERON-TB gold plus Taele TUsunsy
Statistics Package for the Social Sciences (SPSS)
Version 18.0 maauminﬁxmaé]’mm%a%aim’i%
a0 @ Kolmogorov-Smimov 19 Cohen’s kappa
coefficient lumsSeudieumudenmaesodes
3% A1 Cohen’s kappa coefficient f©<0.00, 0.00-
0.20, 0.21-0.40, 0.41-0.60, 0.61-0.80, 0.81-1.00 Uﬂ%
szdumnugenna o luiinudenaa st A
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Excel fuanipiaie Standard derivative Min Max
sumﬁa;gat.ﬁa@mmLmﬂmwmﬂlwﬁ%ﬂﬁ a519n3
comrelation plots warlradndinsenandunus
Wiy (Pearson’ s correlation coefficient) Tunis
AaTenanudiiusseiu IFN-Y veunioadmlusi
LIASON® XL analyzers (CLIA) fu3§u1n551u
(ELISA) dW¥Un1SVIARBUATIILANATSEAU IFN-Y
Tuunas® luadi Wilcoxon Matched pairs Signed
rank testslumﬁmiwv;{aga JERRA PR

\WesiunTEAulddey p < 0.05

NN

ANWUZNEUA20E19
nauUsEnsfiivsniuinenTTitady

QuantiFERON-TB gold plus ¥ W ol quanis
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593 UR uvAinendening seuadieunsnga
2564 AU HeungAINIEY 2564 FUnnMNNNg
Faideniia81919192398 (Inclusion criteria)
117w 106 Au (N = 106) Tnsuuaidu g3uuinag
aelulsangruasiua 74 599 wog K5UUINIS
meuenlsmeuna@sluanunsafnnuenyuas

UseiRguamueiuuinisle) 31uiu 32 918

n9UTeuisunani1sna@au QuantiFERON-
TB gold plus #8LA3098nTULR LIAISON® XL
analyzers (CLIA) iudSu1nsgau (ELISA) Tuga
NAFIY

Tung udle819 106 579 N15NAADY
Interferon gamma (IFN-Y) A81A3 pedaluilh
LIAISON® XL analyzers (CLIA) fu35u195514
Enzyme-Linked Immunosorbent Assay (ELISA)
TuyAMAaoyU QuantiFERON-TB gold plus 4a?

LUANANISNAABUAILANTIN 2

mswﬁ 2 aswUanan1svnad@au (QuaniFERON-TB ELISA&CLIA)

Nil (IU/mL) TB1-Nil TB2-Nil Mitogen-Nil Result Report/Interpretation
(u/mL) (IU/mL) (1U/mL)
> 0.35 uay Any
> 25% of Nil M.tuberculosis
Any > 0.35 Lay Any Positive Infection
<80 > 25% of Nil
< 0.35 M.tuberculosis
"3 > 0.5 Negative infection Not likely
> 0.35 uay < 25% of Nil
<05 Likelihood of
80 Any Indeterminate M.tuberculosis infection
Cannot be determined

* Responses to the Mitogen positive control (and occasionally TB Antigens) can be outside the range of the microplate reader. This has no

impact on test results. Values >10 ml are reported by the QFT-Plus software as >10 IU/ml.

1 Where M. tuberculosis infection is not suspected, initially positive results can be confirmed by retesting the original plasma samples in duplicate

in the QFT-Plus ELISA. If repeat testing of one or both replicates is positive, the individual should be considered test positive.

+ Refer to the “Troubleshooting” section for possible causes.

§ In clinical studies, less than 0.25% of subjects had IFN-Y levels of >8.0 IU/ml for the Nil value
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Min Max westayaiila Tnsfiseazidenduany

Tumns197 3

A1999 3 uanIN1SUIBULIBUNaN1IAEDU QuantiFERON-TB gold plus AIetATaIdm L uLRA

LIASON@XL analyzers (CLIA) fU3Bunnsgiu (ELISA) Tuyanaaeungusiiesny

QuantiFERON-TB ELISA CLIA

gold plus Mean sD Min-Max Mean sD Min-Max
NIL 0.073 0.090 0.010-0.600 0.160 0.200 0.030-1.490
TB1 0.232 0.721 0.010-6.390 0.397 1.166 0.025-10.000
TB2 0.238 0.767 0.010-6.700 0.419 1.244 0.023-10.000
Mitogen 5.602 2.467 0.020-9.440 8.438 3.052 0.041-10.000
TB1-NIL 0.159 0.712 -0.270-6.280 0.236 1.153 -0.421-9.812
TB2-NIL 0.165 0.760 -0.210-6.590 0.257 1.232 -0.542-9.812
Mitogen-NIL 5528 2.453 0.000-9.380 8.278 3.030 0.011-9.953

diovhumageuninuaennasvesnis
VAEBUNIADIIENUIN NaUINGANADAAS B
81.8% (9/11) HaauT A UEDAAA 81 95.5%
(86/90) warwa indeterminate 3T A 1A
donARDY 100% (5/5) LLazLﬁai%aﬁﬁLﬁanm
donAapvewtednsislagly Cohen’s kappa

coefficient i1 Over All Agreement AR

94.34% fiA1 Kappa Agreement 111U 0.799
uenniiietumageunuaenaaes wud
AUADARA DI (Substantial) AUTTHIRIFIY
(ELISA) Bnviedsluamannudennasivomauan
veisdesisinng Positive Agreement MU
100% waaulnwa Negative Agreement 111y

97.73% sauandlunisned a

A15199 4 NM3USTIEUAANABNARDIIBINI AR ULIY

EIA
Positive Negative Indeterminate Total Over All Agreement = 94.34 %
cLa Positive -] 2 0 n
Positive Agreement = 100 %
Negative 0 86 4 90
PRI 0 0 5 B Negative Agreement = 97.73 %
Total El 88 g 106 Kappa Agreement = 0.799

ANa0A Kappa

szRuAUEDARRDITENINeUTHIE

0.81-1.00 mndenAaesiin (Almost Perfect)
0.61-0.80 mnudenAaesi (Substantial)
0.41-0.60 mNEenAaRIUILNEN (Moderate)
0.21-0.40 mnudennaemely (Fair

0.00-0.20 AuADARAB LAY (Slight)

1o8n1 0.00

lusimuaannaas (Poor)

73



13815 Mahidol R2R e-Journal T91 11 atudl 1 Uszsniieuunsiau-wwney 2567
Received: March 21, 2022, Revised: November 14, 2022, Accepted: November 23, 2022

uonand 7 6 9107 nalunsety
s¥9ansds Tnsynsnenulavihnismaaout
uarlanantsade Uiy wuangulauu 2 nay
fie nauil 1 $1uru 2 318 Funsg i ELISA Ty
YAMAADY QUantiFERON-TB gold plus Tuaiu
AU LATNAABUAIBLAT 838 MILITR LIAISON® XL

analyzers (CLIA) Tuwaiduuan ﬂq'uﬁ' 2 3w

http://doi.org/10.14456/jmu
4519 T5unsgiu ELSA lug avnday
QuantiFERON-TB gold plus 1% w &t U° u
Indeterminate warnAdoUA28LAS 95 MUl
LIAISON® XL analyzers (CLIA) Tv matduau
dmdunaiilunsaiune 6 sreluanunsaduam
%a;gamaﬁaaiﬁyl,ﬁaqmﬂLﬁuﬂéuﬁaaéwmmmﬁﬂ

1nedls18azdunfdndby S9N 5

A15199 5 AULANANURIRIR89NsNaaaulus e luFenraariy

Subject LIAISON® XL (CLIA) 3Bumsgu (ELISA)

No No. TB1 Ag-Nil TB2 Ag-Nil Mitogen-Nil Results TB1 Ag-Nil TB2 Ag-Nil Mitogen-Nil Results
! W51462 0.3920 0.4850 9.9150 POS 0.23 0.27 6.29 NEG
2 W51553 0.4247 0.3787 9.9207 POS 0.32 0.28 6.78 NEG
3 W51500 -0.0470 -0.0154 0.6201 NEG 0.00 -0.01 0.26 IND
4 W51506 -0.0300 -0.0240 0.6250 NEG 0.01 0.00 0.24 IND
5 W51511 0.0124 0.0010 3.5754 NEG -0.01 -0.03 0.23 IND
6 W51569 -0.0228 -0.0191 1.7715 NEG 0.56 -0.02 -0.01 IND

A13USBUiguTEAU Interferon gamma (IFN-
Y) #uia3esdnlusia LIAISON® XL analyzers
(CLIA) fiuasuansgau (ELISA) luyanageu
QuantiFERON-TB gold plus

Tunaudi0819 106 318 INANT199 3
mmaaaiﬂlmyiw TumsiAsginasedu IN-Y ae
A5umsg1u ELISA lnn1iad svesmasn TBI-NIL
WU 0.159 1U/ml vwaen TB2-NIL N1y 0.165
IU/ml waznaan mitogen-NIL iU 5.528 1U/ml
MIIATIZANETZAU IFN-Y Ae3a CLIA Aaeimdeq
Solulh lamadsvomaea TBLNIL Wiy 0.236
IU/ml aon TB2-NIL m"m”u 0.257 IU/ml wag
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waen mitogen-NIL 11y 8.278 IU/ml iilevna
M33A5EdU IFN-Y sevnamaen TB1 Aunaen TB1
waztnan1sInseey IFN-Y sevnaviaen TB2 fu
waen TB2 GuaaLwiaz’“ﬁmé’ﬂmiuﬁmeﬁﬁﬂlagaiwa
Tyadid Wilcoxon Matched pairs Signed rank test

o o

wunlufianuusnanstueensdiodfay (o = 0.203
uay p = 0.372 adu) Famn IEN-Y duuslugly
Tufiamaioafusis 2 udnnis Tnewd enaaeu
Auusius A reaunsannesL i adunss (Linear
regression)‘wuﬁmaa@ TB1 ﬂaﬁﬁlﬁaaﬂﬁﬁﬂmi 1‘1;1191"1
R? /iU 0.9801 Wazsiaan TB2 Yedvia@amannis
Tnian R winifu 0.9967 (5Uf 2)
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B TB2
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—
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L

< £.0000
| y = 1.5042x
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ﬂ 20000 R*=0.967
=
2 0.0000
-E 28000000 200 400 600 800

QIACEN(ELISA) (TU/mL)

F=10611x
B*=10.9316
5.00 B.00D

QuantiFERON-TE gold plus ELISA (TB1) (IU/mL)

31]17‘i 2 n31Muan A NFURUS LTSS UIUSEAU IFN-Y 209 LIAISON® XL analyzers (CLIA) waz3s QFT-

PLUS(ELISA) Taenw A flensinuaninnuduiusszmnaaon TB1 Ag U84 LIAISON® XL analyzers (CLIA)

wazvaen TB1 Ag 10935 QFT-Plus 2 B Aonsiudnsanuduiusseninmasn TB2 Ag a4 LIAISON® XL

analyzers (CLIA) wagnaan TB2 Ag 104958 QFT-Plus kazannien 1 C AsnImkansnuduiussemnmaon

TB1 Ag uaguaan TB2 Ag Ua¥io QFT-Plus (R Ain mduUszavtanduiusuo iy sd)

AyUuaziansalna
msendsillavhAnswanisinsienis
Aond atalsassozudanionisiUsouifiousesy
Interferon gamma (FN-Y) 91n1a3 038 nTusld
LIAISON® XL analyzers (CLIA) fUT§ 1105514
(ELISA) prggaviagoy QuantiFERON-TB gold plus
NI 106 518 HANTSANYILEATIN
Lﬁummaamﬂfgawmﬁgﬁaaﬁ%aeﬂuizﬁugamﬁu
94.34% Taefian Kappa Wiy 0.799 uafidiuau
6 5107 nan1snagevlunsIAuTUT 1Ee3s A
A151971 5 Taw 2 978 Ao W51462 uay W51553
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HAN13ILATIENA1NLAS 998 MluTA LIAISON® XL
analyzers (CLIA) Tunatfuuanua nasnds
1M1 (ELISA) Tnnauuau %ﬂﬂq{uﬁqaeﬁa 2 918
ﬁﬁuﬂémﬁaaéwﬁ%mmmaﬂiiawmmaﬁﬂﬁ
mmsn’“;lmwﬁ%a%amnﬁlqéamaﬂﬁy 7#39019L00
PINATIUARIALAABUSEINNTNIABULY TuRoY
neuNS¥NSYR@aUAe AILAANAINIINTURDY
nsTwmI vl lumnzausuinananuiuas
SypzIanamaln fLuswiwﬁaw?ﬁéamniUﬁa
a5t e1adwsldlaueaiausewinaden
wazwanaun vlmAntenauinasuuasnaay

Uaou 99AI1IASIDUNDUNINITNAZBULAY
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Bisognin F et.al. (2020) ﬂalnalﬂmﬁmiwﬁﬁﬁﬁﬂ
n379A 2835 CLIA Wuo1alv sy Interferon
gamma (IFN-Y) f1g4n213511a557u Tanseruna
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Plus I%wauﬂﬂﬁ Enzyme-linked Immunosorbent
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