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Abstract

Detection of latent tuberculosis infection (LTBI) is an important step for the reduction
of tuberculosis (TB) spreading. Currently, the most popular method of LTBI detection is
interferon-gamma (IFN-7) release assay (IGRA) by QuantiFERON-TB Gold Plus (QFT-Plus),
however, it requires multiple steps of enzyme-linked immunosorbent assay (ELISA). In 2019, a
novel technique for IFN-y detection, the Standard F TB-Feron FIA (IFN-gamma), has been
developed. The test used the automated analyzer to decrease workload and turnaround time. This
study aimed to compare the performance and examine the correlation between IFN-y quantified
by QFT-Plus and Standard F TB-Feron FIA. One hundred specimens were analyzed using the
QFT-Plus and Standard F TB-Feron FIA. The results showed 74% (20/27) agreement between
the positive IFN-y by QFT-Plus and Standard F TB-Feron FIA, 92% (58/63) agreement between
the negative samples, and 90% (9/10) agreement between the indeterminate results. The total
agreement of both methods was 87% with Cohen’s kappa values of 0.734 and 13 discordant
results. In summary, the Standard F TB-Feron FIA showed a correlation with QFT-Plus in the
IFN-v assay. Pearson’s correlation coefficient of either TB1 or TB2 antigen of the QFT-Plus
and the Standard F TB-Feron FIA was 0.82. Therefore, to reduce workload, Standard F
TB-Feron FIA could be applied as an alternative test for the detection of LTBI.
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M3asziima IFN-Y g TB-Feron FIA
(IFN-gamma), SD Biosensor
fieg1aaenvInviasnatsentalsu
wisldvasn Standard F TB-Feron FIA 3 il
fo 1 fmoed1e lagldiaeavasnas 1 Nadans
isznoudis 1) viaea Nil: negative control
(@) 2) viaem TB antigen (TB Ag) (funq)
war 3) viadn mitogen: positive control (1i29)
auddy natiumannasanauliinluun 180
0afn 10 a¥e wdnhlluy @t 37 ssrnisaidoa
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mL wazeiisald > Yewaz 25 vevasn Nil
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uwanaldaiun Tnglidesinisanar mitogen-
Nil nsdiilaninsansnunamsnaageuifiuin
wanshiihefinsdaie M. Tuberculosis
1.2 ehn TB Ag-Nil < 0.35 U/
mL v¥e > 035 IU/mL udsiiald < Yovaz
25 apeviaen Nil uazaA191nrasn mitogen-Nil
> 0.5 TU/mL nsiiiannsansnuransnadon
ey uanailivuide M. Tuberculosis
1.3 #1n TB Ag-Nil < 0.35 IU/
mL w38 > 0.35 IU/mL uamiviald < Yovas
25 veaviaea Nil warf19InNviaaa mitogen-Nil
<0.5 TU/mL nsdiibisunsauanamsmagenly
2. wamsnagauainviaen Nil Jamla
>8.0TU/mL n3diivzhisnsauanamsnadoy
@9 uA (Table 1)
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wisnntuwannasandulinluwn 180 saem
e 10 a%a udnhmasaliiam 37 ssmnaiea
fhinm 16-24 $9hus dleasunanimasanaviua
nffuuennananianuisen 2,000-3,000 g
Huna 15 it dierhlmageulagds ELISA
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AN NIINAIPU waz FAvganadey vauaz 50
lasans wanlfdhAulaegldiaioaer (micro-
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Table 1 Interpretation of Standard F TB-Feron FIA results
Nil (IU/mL) | TB Ag-Nil (IU/mL) Mitogen-Nil (IU/mL) Standard F TB-Feron FIA results Report/ Interpretation
>0.35 and | M. tuberculosis
Any Positive
>225% of Nil value infection likely
<0.35 or
M. tuberculosis
>0.35 and 0.5 Negative
>8.0 infection NOT likely
<25% of Nil value
<0.35 or
Results are
S .
>0.35 and <0.5 Indeterminate indeterminate for T8
<25% of Nil value . .
Antigen responsiveness
>8.0 Any Any Indeterminate

" Where M. tuberculosis infection is not suspected, initially positive results can be confirmed by retesting the original plasma
samples in duplicate in the Standard F TB-Feron FIA. If repeat testing of one or both replicates is positive, the individual should be

considered test positive.

plate shaker) 1hltualuniiadunm 120 wi
& o Yy v
Weasunadinnanlldrsdrearsazarvies
fas 400 lulasans wudvainsnveaioulesi
100 lulasans ihlddalundiadaasaiunm
30 i udndnasazaedimiungadgnse
50 Tulasdas JasmsganauudananueInay
450 WTUINATUAZSIIAAUDIIDIN 620 B3
690 ey gamehdeyaliianzvinade
QuantiFERON-TB Gold Plus Analysis
Software @nsaudanamsnadoudail

1. wamsnadauanvasn Nil Jaald
< 8.0 IU/mL az@esniarsansiuiuar TB1
Ag-Nil, TB2 Ag-Nil wazf1 mitogen-Nil 4
dunsaudanamsnadeuld msnsnuradiuil

] I A
wdailu 4 nsdipe
1.1 f9nTB1 Ag-Nil >0.351U/
mL waziniald > Fovaz 25 wesvasa Nil
vzutanaldviun lddesnasandr TB2 Ag-Nil
4

waz mitogen-Nil ATAINENITATIPNUNANTS

< 4! Yo IS a Z
nadeuduuin Fudasnfiheiinsiaie

M. Tuberculosis

1.2 #1910 TB2 Ag-Nil >0.351U/
mL waziield > Yevaz 25 veanaen Nil
dzudanalafiun Taglidesnarsandr TBI
Ag-Nil uag mitogen-Nil Asdiiaansaneny
namsnageuiuuin @quam'jwﬁjﬂwﬁﬂﬁameﬁa
M. Tuberculosis
1.3 snnfaTBI Ag-Nil waz TB2
Ag-Nil < 0.35 TU/mL 30 > 0.35 [U/mL ud
miseld < Yowaz 25 veanaen Nil wazmain
viaed mitogen-Nil > 0.5 TU/ml nsdliianansa
swnunamnageuiiuay Fauanailinuie
M. Tuberculosis
1.4 fnnfaTBI Ag-Nil waz TB2
Ag-Nil < 0.35 IU/mL 39 > 0.35 IU/mL ua
misald < Yowaz 25 veanaen Nil wazmin
naea mitogen-Nil < 0.5 IU/mL Asdliihianansa
uwlanamsnadeuld
2. wamsnadeunnviasn Nil Jamla
>8.0TU/mL nsdiiiazhisnnsaulanamsnadey
1@7iud (Table 2)
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Table 2 Interpretation of QFT-Plus results
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Nil (IU/mL) TB1-Nil (IU/mL) TB2-Nil (IU/mL) Mitogen-Nil (lU/mL) | QFT-Plus Result Report/ Interpretation
<8.0 >0.35 and Any Any Positivet M. tuberculosis
>25% of Nil value infection likely
Any >0.35 and
>25% of Nil value
<0.35 or <0.35 or >0.5 Negative M. tuberculosis
>0.35 and >0.35 and infection NOT likely
<25% of Nil value | <25% of Nil value
<0.35 or <0.35 or <0.5 Indeterminatet Likelihood of M.
>0.35 and >0.35 and tuberculosis infection
<25% of Nil value | < 25% of Nil value cannot be determinate

>8.0§ Any

: 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.

TWhere 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.""”

§1n clinical studies, less than 0.25% of subjects had IFN-y levels of >8.0 IU/ml for the Nil value."

a A aa
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Statistics Package for the Social Sciences
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. a <Y o
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a v
NaN13IdVY
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e a4

AgudIvge 100 18 HAwdevetay
Ao 42 1 (1-86 1) Hwwamne 49 519 AN
51 918 Wiefn¥uAaEIN0IgNUT NgNAIREN
= P o A PR '
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40-60 1 3ewar 27) 5990910 $2301g3AATN
60 1 (Fewaz 25) diugrenyliesni 18 Y uaz
18-40 1 #iduinufe Seeaz 24 (Table 3)
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Table 3 The sex and age groups of study population

WA IS wazpee

Age (years) Male Female Total (%)
<18 16 8 24 (24)
18-40 12 12 24 (24)
40-60 10 17 27 (27)
>60 11 14 25 (25)

Total (%) 49 (49) 51 (51) 100 (100)

Table 4 Qualitative comparison of Standard F TB-Feron FIA and QFT-Plus

QFT-Plus
Standard F No. of Positive
TB-Feron FIA | subjects | poth TB1-Nil | TB1-Nil | TB2-Nil | Indeterminate | Negative
and TB2-Nil only only
Negative 63 2 2 2 3 58
Positive 27 20 17 19 0 7
Indeterminate 10 1 1 0 9 0
Total 100 23 20 21 12 65

WSsuiisunanisnaaeeseyig Standard F
TB-Feron FIA a2 QFT-Plus

lunguéiedis 100 NewuwauInd
ANNdoAAandsouaz 74 (20/27) Haaadaliina
AsaiU 20 119 WaaUAANNdIAAdE3RYAY 92
(58/63) WWinan3aiu 58 519 dIuma indetermi-
nate dmanudenndsiesas 90 (9/10) Wina
As9iU 9 719 (Table 4) WAANNADAAADIVDI
ﬁzqaaﬁﬁiﬂﬂ“l% Cohen’s kappa coefficient agjﬁ
$ovaz 87 e Kappa = 0.734 dwmiuwannu
doananiviaen TB Ag ¥8935 Standard F
TB-Feron FIA uwazviasn TB1 Ag w0935
QFT-Plus Winadeandosievas 74 da1 Kappa
=0.641 waszravaon TB Ag ¥9935 Standard

F TB-Feron FIA uazviaen TB2 Ag v833b
QFT-Plus Tinadenndosiovas 78 dA1 Kappa
= 0.727 wennnild 13 oildnalinsedu
senede’s ansaudaldiiu 4 ngu Tavngu
wsnil 7 11e# Standard F TB-Feron FIA Ifia
Wuwanue QFT-Plus Wiwafluay annwnaed
mmﬂawamimaauﬁs:q‘luLaﬂmsﬁy’aﬁaam
A579 nasnRsana1 Nil <8.01U/mL dunsa
wanafhuunnldiiionasn TB Ag-Nil fiszéy
IFN-y #i30ld > 0.35 IU/mL Fanatia 7 510 1
@1 IFN-y o8l 0.59-1.48 TU/mL Fautlanald
Hluuin dauviaen TB1 Ag uaz TB2 Ag lim
IEN-y #ln&ideeiufie semihe 0-0.18 TU/mL
Jatlaraldiluay ﬂq':ﬁ'iﬁaaﬁ 2 519 # Standard
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F TB-Feron FIA Winaifluauud QFT-Plus
Winaifhinn nduilaudl 1 516 Standard F
TB-Feron FIA Wina indeterminate lag TB
Ag-Nil Jamld 0 IU/mL us mitogen Jasla
0.14 IU/mL 39vhlw hieninsoudanaldua ludiu
1 7163 QFT-Plus ndvlfinafhinnn tnasii
wnsanutanadly indeterminate feviaen TB
Ag-Nil fis2#u IFN-y #i30§ < 0.35 IU/mL uas
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mitogen-Nil Jaszdiy IEN-y 18 < 0.5 TU/mL
waznduaamedl 3 1197 Standard F TB-Feron
FIA Wnadluauud QFT-Plus 1#ina indetermi-
nate lAgNANINATOUNADA mitogen-Nil Va3
QFT-Plus Jaa11d 0.22 TU/mL 39yl lighansa
wanald dvzunaitlinseusia 13 neliaansa
muwnadoyamaadalfiilosnnifunduiiods
viaLan (Table 5)

Table 5 Discordant results of Standard F TB-Feron FIA versus QFT-Plus

Subject | Age Standard F TB-Feron FIA QFT-Plus
No. Sex
No. (yr.) TB Ag-Nil | Mitogen-Nil Results | TB1 Ag-Nil | TB2 Ag-Nil | Mitogen-Nil Results

1 | W51613 | 60 | Female 0.62 10 Positive 0.13 0.02 10 Negative

2 | W51620 | 32 | Female 1.48 10 Positive 0 0 10 Negative

3 | W51675 | 38 | Male 117 10 Positive 0.01 0 10 Negative

4 | W51694 | 59 | Female 0.65 10 Positive 0.016 0.025 10 Negative

5 | Ws1702 | 46 | Male 0.59 10 Positive 0.01 0.01 10 Negative

6 [ W51704 | 71 | Male 0.92 10 Positive 0 0.01 10 Negative

7 | W51717 | 44 | Female 0.59 9.19 Positive 0.13 0.18 10 Negative

8 | W51628 | 84 | Male 0.09 7.33 Negative 0.84 1.44 10 Positive

9 | W51632 | 60 | Female 0 10 Negative 0.61 0.83 10 Positive

10 | W51643 | 39 | Male 0 0.145 Indeterminate 0.44 0.17 1.8 Positive

11 | W51605 | 51 | Female 0 0.52 Negative 0.02 0.01 0.13 Indeterminate
12 | W51622 6 | Male 0 4.15 Negative 0 0 0.22 Indeterminate
13 | Wo1712 | 78 | Female 0 2.75 Negative 0 0 0.19 Indeterminate

* Criteria for interpretation of Standard F TB-Feron FIA and QFT-Plus (The Nil value < 8.0 IU/ml).
1. If TB Ag-Nil of Standard F TB-Feron FIA and QFT-Plus in both (TB1 and TB2) or either TB tube > 0.35 IU/ml, irrespective of the Mitogen-Nil, the result was

considered positive

2. If TB Ag-Nil of Standard F TB-Feron FIA and QFT-Plus (TB1 and TB2) <0.35 IU/ml, when the Mitogen-Nil > 0.5 IU/ml, the result was considered negative
3. If TB Ag-Nil of Standard F TB-Feron FIA and QFT-Plus (TB1 and TB2) <0.35 IU/ml, when the Mitogen-Nil <0.5 IU/ml, the results was considered indeterminate.

msufSouiisuszay IFN-y 524919 Standard
F TB-Feron FIA ttag QFT-Plus

nguAIBg1e 100 M8uandszay IFN-y
funndnafiu TngAnasvesasn TB Ag A 1.25
IU/mL viaoa TB1 Ag Av 0.74 TU/mL uazvaan

TB2 Ag f8 0.73 IU/mL Misdaamsnadouiisi
voeszay IFN-y fialduifiufe 0-15 TU/mL
v v v & = o
NndeyadneAuaziuimmasvedszay IFN-y
9135 Standard F TB-Feron FIA ﬁmqaﬂﬁ
QFT-Plus ot Wave35zdy IFN-y 313
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viaen TB Ag fiuvasn TB1 Ag wavszniaviasa
TB Ag fiunaen TB2 Ag anInnzvivoyalagly
d0A Wilcoxon matched pairs signed rank test
wuhilanuuanmeiueddiiedife (p=0.003
waz p = 0.002 muady) waaddifiuivaen
TB Ag imanszdu T-cell 14w IFN-y ganh
vaen TB1 Ag uazviasa TB2 Ag aghaiuld
Fa dwvfumanadey QFT-Plus diohszay
IFN-y ananzvideyalaeldadd Wilcoxon
matched pairs signed rank test (FUfY WANT
Aaneiideyaszvianaen TB1 Ag uazviaen

16
14

12

QFT-Plus TB1 Anitgen Value (IU/mL) >

) 2 4 6 8 10 12 14 16
Standard F TB-Ferron FIA Value (IlU/mL)

16
14
12

10

o

IS

QFT-Plus TB2 Anitgen Value (IlU/mL) ©
N -]

o

WA IS wazpee

TB2 Ag ldiianuuandsedaiitivddn (p =
0.742 ) &ash IFN-y Sl ufiemadeniu
1 2 waea lTaoiiAdulszansanduinudves
ie§duszninanaen TB1 Ag lacvinan TB2 Ag
#i R = 0.98 ( Fig 1. C) Tngsamudmuiszéu
IFN-v ¥4 Standard F TB-Feron FIA fiu QFT-
Plus TB1 Ag fisnanudusiusavhdufumany
duWusves Standard F TB-Feron FIA fiu
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Fig. 1 Correlation of Standard F TB-Feron FIA and QFT-Plus quantitative IFN-y values. Graphs show
correlations between quantitative results for the Standard F TB-Feron FIA TB antigen tube and
QFT-Plus TB1 tube (A), the Standard F TB-Feron FIA TB antigen tube and QFT-Plus TB2 tube
(B), and the QFT-Plus TB1 tube and QFT-Plus TB2 tube (C). R, Pearson’s correlation coefficient.
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Table 6 The summary of discordant results in each group

Group No. Standard F TB-Feron QFT-Plus No. of discordant
FIA
1 Positive Negative 7
2 Negative Positive 2
3 Indeterminate Positive 1
4 Negative Indeterminate 3
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