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WA W KA BEL 'HE B URBEERHS
e R =dilES T TEAZEE G HAE
R BE URlE )

EE . (HFR) A vy —T7z20 vy RO -2 THLTAEY FTB (T-SPOT) ¥, TOENT:
W SWEBEAZOMBZE & L O SN Tw 5, F 72, T-SPOT 13 T-Cell Xrend®
(TCX) ZRMT 5L THAESZ TORBZERETEX %L SN, ZOMBIIEMFER TR T 5B
BREL L. LEPLEMES, KFFIUIBWTTCXMEH T T-SPOT (T-SPOT with TCX) D FEHLERIRIZ BT
LRENE T TR, (HRY) WEEIMERALICR 3 % T-SPOT with TCX DA M2 MR T2 L & b Ig,
R % AT BB T RE T2 MG Lize OS5 - 7535 2013455 A2 5201545 H £ TICH
DFEHDE O NGB A% B T T-SPOT Z IBH NN 1T L 72576, £ 9 %, T-SPOT I E A1k
Tholz 1 BIEBEN56B %R E URIT L7z F72, BEBMER & BERMEER o EE T RN T %
BHBIIC IR, L7z T-SPOT X, AMEBMATZ 2B CTCX 2R L7z 9 2 THfT L7zo GiE4L)
BRI 4080 (71.4%), PBEMEA 136 (232%), €L THERED 36 (54%) TdH-o72. T-SPOT
BBV % AT T HF IR S N o 7z (HiFw) FEHERIRICB T 2865 TIE, GBI
X9 5 T-SPOT with TCX DGR DFIGIZBEMOHE L b HWiER L %2572, T-SPOT with TCX D
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iU &I

TAK vy Fe.TB (T-SPOT) (Oxford Immunotec, UK) i,
2 T OFEE W R RUE (ESAT-6, CFP-10) DRl % %
FTA vy =70 vy &l L 72 THINBE % enzyme-
linked immunospot (ELISPOT) 12 X 0 I d A M T
HY, RERKPBOZ T4 720 (QFT) &iEAR
A Yy =70y E#ERER (interferon gamma release
assay, IGRA) ®—DTdh b, T-SPOT &, Wik, Misk
WA EH LI LTOQFT L kB LIENEEE b D
&N, F72ELISPOTH:TIEY v 38k % J0#E L T8
BETOLMEND L2, V) URERPBIT S L) %
FPEREAML T L2 B2 B W T b QFT & i L AL
T HRVE L#HEd H 59 T0o, FEHERKRIC
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HDLELITCXKRBH T TORFTH Y, FEITAFILIC
BWTIE, TCXHEH T T-SPOT (T-SPOT with TCX) D¥}t
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(1) X%

FE] 37 995 e B S B S 5 12 35 T 2013 4E 5 A 405 2015
5 A TOMBIEBMEAE (A E 72 20 hRs
%) L L7z 125600, BoOGEH»SE SN ERNI 114
BITIH o720 ZOHTHFHINIZ T-SPOT % JilifT L TW 72
JEBNE57HICTH Y, T-SPOT DFEEAHEART TH - 72
1 Bl & B 725661 (Bifse% 5160, Bhivheis s B) %5
& L7zo ARG B EARSAZRE G 3815 5 T-SPOT DA
FAEZ IR T 2 % FHIIZE L LT, 7 Be bR Sk
HRERIC BT AIGEEREOREEZBETITbI: (GRE
5 2015-006) o
(2) Jik
1. FHiliEH

S REHEDT-SPOT DFERZFHMI T2 & & bz, FHk
P& Bkatko 2 BRI, EEnAEE, i, M E,
Body mass index (BMI), WK1k 4 M, WEECT w4
2 & B 22T L oF M, Mgl (Himek, v >
NEREL, TV 7 3 U, CRP, HbAlc), SuiEilililifnE®
A, GEAER B O I B L TR BN IIRT 2 1T\,
BVt DGR E % RIT TR OME 217> 720 BT
A, BRERE, T, OMERBICE LU T X
ICEHR Lz BREERMEZ L7 F= iz d &1k
ERARJE = & HEJ (eGFR) L, 60 mi/%3/1.73m2 % @
ER & L7z PR EE, BRIITR, CRITFR, IFHZ®
ERIE L, DIFRRE, BIE, SEREEEZ AT 2
HEB & L7,

2. T-SPOT Dl &

AEEBE, EBEEBIERTIS AN VERILEIC 6 ml
DOMAEAFRILES N7z PRS-k, =il (18~25
C) % HEFRE L 72 IR 24 H A AR M7 2 ST AR B~
SNz, Wkth, B TCX RN S, ZF O 32 K
VIAIZ T-SPOT (Oxford Immunotec, UK) DA TFNEIZHE
WHlSE EN7zo HIEIZIE T-SPOT DR L2 FHE DN T
TR g AR Lze O/S% VAT )L (ESAT-
6) DAKRy MI—BE¥Hary Pa—VI 2 VDORKRy b
¥, @SF VB )V (CFP-10) D ARy MM—E&ta
YhE=VT 2 VDOARY M, OB L TQDOR DR
KAEAS 5 ~7 OB A NIARRHRAEDHELE S TV 595,
AR TR SNIER D v izo [HIERE] &
L7ze 20720, [ 3OB L@, 5w
FWInhr—F»n8 ARy U EOYEE L, B
BOBLU@QOR A4 ARy FUTOREGE L. B
BTy e —VDARY PEP102BRZ 5B LD
Btha v ba—vo 2Ry M A 20 K60 & 7 5561,
HEA E L7z,

K% HEO18 5 4 5 20164F 4 A

3. MERHALE

B 7 — 7 i3 gl & UL B PR (Inter-quartile
range, IQR) TEHiLL, WINOME b p<0.05 & H 1%
YLz 77TV —ZEOHIKIZIZ Pearson’s
Chi-square test %, L2582 1Z Mann-Whitney U-test % J{|
W7z, T-SPOTRFEMEDME R I E L RT3 HTF OME
ZiE, BERBO VAT 4 v G L. 7272
LEERBNZATHICHI2Y, BHERFH TORD 11
IR TIEERAE L TRGET L7z BEEH#ATIC1E, Windows
I SPSS version 11.5 (SPSS Inc., Chicago, IL, USA) %
726

o R

(1) BEER

Table 13 GBE 5661 (k20 61, Letk2761) DHE
AERERT, FEZEFAPHAN (5461, 96.4%) T,
RO D243 PEREETH o7z ERTPUREI 725
(IQR: 50,83) THEEIH->TEBY, 4561 (80.4%) »Pf
FRBEMES Tz, Wb AL NIPAER RO
Bl (1601, 28.6%) T, KW THIRFE (9 B, 16.1%)
LEEEE (9F, 16.1%) TH Y, SREIHIEEE 2T
WeDE 56 (8.9%) T, WAIZAT T A FHAMAS3 4,
2504 K& 27 ARY) YOPEHA 1], PUTNF o« E
J 70 F—=VHARN 1 FITH - 720 RGBFITHIV EH
BEFN TV L h o7z, MEMRARNT R TI, KRgimy >~
ZSEREIE LR 1003.5/wL (IQR: 536.9, 1421.4) &<,
FEREBEOBECTHLME 7NV T I Vi d FYLft3.0 g/dl

Table 1 Patients characteristics

Characteristic n/N (%) or median (IQR)
72 (50, 83)

29/56 (51.8)

54/56 (96.4)

19.7 (17.4,22.7)

25/56 (44.6)

24/56 (42.9)

Age (year)

Gender; Male

Nationality ; Japanese

BMI (kg/m?)

Smear status ; Positive

Chest CT finding; Cavitation

Laboratory findings
WBC (cells/uL)
Lymphocytes (cells/uL)

7000 (5275, 8675)
1003.5 (536.9, 1421.4)

Albumin (g/dl) 3.0 (24,4.0)
CRP (mg/dl) 2.9 (0.5,6.0)
Immunosuppressive therapy 5/56 (8.9)
Comorbidities
Diabetes mellitus 9/56 (16.1)
Renal dysfunction 9/56 (16.1)
Autoimmune diseases 2/56 (3.6)
Liver diseases 5/56 (8.9)
Cancer 4/56 (7.1)
Cardiovascular diseases 16/56 (28.6)
HIV positive 0/56 (0.0)
None 11/56 (19.6)

IQR: Inter-quartile range, BMI: Body mass index
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(IQR: 2.4,4.0) LT LT/, F72, M CRPEOH
Jufilii32.9 mg/dl (IQR: 0.5, 6.0) L EWETH - 720

(2) T-SPOT D5

T-SPOT D#E S % Table 212718 F . WREH 566, T-
SPOT Rtk ¥ (HBsE) 124060 (71.4%), T-SPOT R&4:#
(PBRatE) 121361 (23.2%) T, HERR & %o 7RI
3B (5.4%) Thotzo MEML %o 7ERNIL T THl
MBEATH Y, MRS 5 Bl T-SPOT Bk 133
BITH o720 HEMRE L 2572 3 BIOFE#IL32, 79, 87
T, 1 BNG OB ERE > Tz, o 2 bk
HFHREXROT, 36L& b EIMHIAEIEZ T T p
272,

(3) T-SPOT &kt MRt

T-SPOT DHERDMBIENETH - - BEBE L HHEETH
STEHARO TN ZNOBEE RN T2 K, 25125
BRI EZ RIT TR T2 RET 5700184
AT % F CIRET L 7245 R % Table 312783 4E#H, BMI
L CRPHIZ, EFETR (Table 1) 515Nzl
%, 1) ¥ 28ER¥EUZ 1000 cells/uL & 500 cells/pL %, 1ML{E 7
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VT I EIR30gdl 25/l %, FNENRS Y T
e LT L7, 2R, HARMT Tk 33k
$500 cells/w LLL T (p=0.063) & JF# & (p=0.053) ®
HAEDS, FEATAMICA Tl W AST-SPOT 4 R & B
By BEMZR L. L LD, ZERMIIZ1To
ToAER, BT L2 IET ROHMEIM R AR EE R S
3, T-SPOT AR DR BT L CB % RITTHT
RS N o 72,

Z =

Allbivb g, HIVEMEOIEEIMERR 56 1123t Ui
17 L7z T-SPOT with TCX D#5H % AT L 724G 5, BRI
71.4% TH Y, 136 (23.2%) DBEVEDAE L 720 Diel
5%, T-SPOT #Miad L7z 175D A 5 7F ) ¥ AT &
) T-SPOT DIKEIX87.5% TH o7z L FHE L TnDHY, F
o, TOBMEEINIZASYTFY Y ATYH, JEHIVEE
DIGBEFEAE B K3 5 T-SPOT D J&IE 1%, Hiifsts T
88%, MM TI0% & LT\ 523, IAEHE Sh/2%
BT OME T, T-SPOT MO &1, Mkt T

Table 2 T-SPOT.TB results in active TB patients

Positive Negative Borderline
n (%) n (%) n (%)
Total TB patients (n=56) 40 (71.4) 13 (23.2) 3 (54
Pulmonary TB patients (n=51) 37 (72.5) 13 (25.5) 1 (2.0)
Extra-pulmonary TB patients (n=5) 3 (60) 0 ( 0.0) 2 (40)

Positive: (Antigen panel A minus nil) and/or (Antigen panel B minus nil) = 8 spots.
Negative : Both (Antigen panel A minus nil) and (Antigen panel B minus nil) = 4 spots.
Borderline : The highest of the Antigen panel A or Antigen panel B spot count is such that

the (panel minus nil) spot count is 5, 6, or 7 spots.

Table 3 Univariate and multivariate analyses of risk factors for false-negative results of the T-SPOT.TB assay

False-negative

True-positive

Univariate analysis Multivariate analysis

n=13 (%) n=40 (%) OR (95% CI) P-value OR (95% CI) P-value
Age (=72 years)* 7 (53.8) 21 (52.5) 1.05 (0.30—-3.70) 0.93 - -
Male 8 (61.5) 21 (52.5) 1.45 (0.40—-5.20) 0.57 2.80 (0.49—-15.94) 0.25
BMI (=19.7 kg/m?)* 6 (46.2) 19 (47.5) 0.77 (0.22-2.74) 0.68 — -
Smear status; Positive 5 (38.5) 20 (50.0) 0.63 (0.17—-2.24) 0.47 0.21 (0.03—-1.73) 0.15
Photographic finding; Cavitation 4 (30.8) 19 47.5) 0.49 (0.13—1.86) 0.29 0.34 (0.05-2.17) 0.25
Laboratory findings
Lymphocytes (= 1000 cells/uL) 8 (61.5) 18 (45.0) 1.96 (0.54-7.03) 0.30 1.86 (0.21-16.82)  0.58
Lymphocytes (=500 cells/uL) 6 (46.2) 8 (20.0) 3.43 (0.90-13.1) 0.063 1.37 (0.08—23.77) 0.83
Albumin (=3.0 g/dl) 7 (53.8) 21 (52.5) 1.06 (0.30—-3.70) 0.93 — -
Albumin (=2.5 g/dl) 5 (38.5) 12 (30.0) 1.46 (0.40—5.38) 0.57 - -
CRP (=2.9 mg/dl)* 6 (46.2) 20 (50.0) 0.86 (0.25—-3.00) 0.81 - -
Immunosuppressive therapy 2 (15.4) 3 (75 2.24 (0.33—-15.2) 0.40 4.74 (0.20—110) 0.33
Comorbidities
Diabetes mellitus 1 (7.7 8 (20.0) 0.33 (0.04-3.00) 0.31 0.04 (0.00—1.96) 0.10
Renal dysfunction 3 (23.1) 6 (15.0) 1.70 (0.36—28.05) 0.50 1.80 (0.20—-16.4) 0.60
Liver diseases 3 (23.1) 2 (5.0 5.70 (0.84—38.9) 0.053 30.5 (0.80—-1166) 0.07
Cancer 1(7.7 3(75) 1.03 (0.10—10.8) 0.98 - -
Cardiovascular diseases 2 (15.4) 13 (32.95) 0.38 (0.07—-1.96) 0.23 0.25 (0.03-2.36) 0.23
None 3 (23.1) 6 (15.0) 1.05 (0.30—-3.68) 0.94 - -

BMI: Body mass index. *Median for total 56 active TB patients.



448

46/530%51 (8.7%), MisMt% 3224401 (13.1%) & &h
%9 PLEOHEHIZ T RTTCX KM T % 7213 TCX i
T 2B WHRETCTH Y, e LBENOS
oA THD, TNHBEOWRE L B L THEBIT
OBETTIE D 5 A%, AHFFETH S 172 T-SPOT with TCX
DREEEEH S K, ABES XYL CIFEL Tz,

IGRA DBREVEIEE % RIZTHRBET RN TICHELT
X, SN FE TQFT TG L7522 <99, i, BMI
Al (BMI<16 kg/m?), HIV &, SeEeimbliase, Ku
M) > 73Bkigd, Ccoakatk) v 78EREG 4>, HLA-DRBI
DFAE, 7 EHQFT AR & Ay L TR S 5 N1 &
LCHMashTwb, —J, T-SPOTIZE L T, 1Bk
PR L2 N T TIMOAE DR 101,
Liao 51X 232 B O W EMifE % 2 0 5 & LIkt & 72 5
72336 (14.2%) OBRBEERETZHE 10 TO/E, &
Wl AT a4 FEHDBEEOR R U CEEL I
EFTHT & L7zo Lee 513 128 BIDMiA R 2 Mg L, 22
Bl (17%) HMBaPET, MR 05 AR 3 2 I
T EHMELTWBY, F72Pan 51, MiFEZICBIT 5 T-
SPOT &R (8.7%) &, #ARE (BMI >25 kg/m?),
At ETOREMME (>6months) &, MistsikIZH1T
BBk (13.1%) S EA A L CRBis T3 IRT
ELTWBY, AifRIZINTToORELILKLT, 5B
Fetkidmd, TomamcrEr25 2 5 BETRRT
BRETHAINCEIT A Z L IETE R Dol TOHEBE
LT, 1 2HIZARWNRIDVEBITORFTH 5 2 &A%
¥ 5N %, Pan 5 1 T-SPOT 1% F& P4 & BMI >25 kg/m? D
MR %G LT 5259, Pan & OXF 5 & h BMI >25
kg/m? DIEB 2387 B (11.2%) 2% L, ARWFZETiL 3 4l
(5.4%) DA EBEREDOEFMIVETH o720 FERICHR
PEHIHIGEHBI D 5B (8.9%) LB TH-722&hb,
IS DRT L T-SPOTHELOMBRE RTI LIETE
Lholz T 5. 20HIZ, HHE LBEOFH
J&DENHZEIT SN D, Pan b & Liao 5 1& T-SPOT 14 &
I EE2SBRT 2 LG LY, 2o M s LT
ESAT-6 & CFP-10 ® IFN-y A REIZ R & & D ITIKT 5
LHlzbl LTWwWh, 7272L, ITNSOWMETIINRESE
DR ENZI T 544785, HIAHASIEOTH ),
REFZEOMNGEZ (RRE72%) LK 2 LS5
IZEWERBISH R E B o TWb, 2D, EEVEH
% AT D RHENTCOHGRT L 72 AR0F5E Clg, fhkatt & 4F
WOBREIWNTE ho WD 5, T2, il
HNL 2 L TT-SPOT BRI O =AY, £0
MR, RFZETOT-SPOT DIRE# KT 8272w heM: b
HER XN Do HBIZ, T-SPOTHIE HEDENDH 5o R
g8 Cl, T-SPOTIZAMEBIRA s FLHER Tl L 72 B4R
k, WET TOBMEREDOIZEFITCX 2 iRmNT %

K% HEO18 5 4 5 20164F 4 A

VDD o T2 —T5, T-SPOTHEEZ B L-EERD
WEIT T RCTCX IS B 5L #id 2 <910, TCX
KEFCcoMmE L EbN b, TCXIZHLTIE, Zofl
FIZE ) T-SPOTOMEEEIC B EZ G- 2 v & Lo id
Bl shzsw-w FEHWEFRICB T A5 Tl
e SHBRAIICB VT, TCX i A T D T-SPOT
DOAGFRE % W L 72 R B 2 T h %

ARWFZE TG B PERSERE B2 53 B T-SPOT D & 5 L1
WIETH Y, KARHMEIERIN TS [HERA ]
D 3PN L THRAESRIT SN T ol, TDZ
L, R CHRONIRERIIEARY &L REL S 2
MR ETE RV, T2, R 1 ik cod
Bl ZME L LS Th D, 5B Bb <Rk
WTDUENDD, LLRDVE, YPFERICBIT
BHIE T, IHEMERRZ IS 9 S T-SPOT with TCX D%
oS EIZEMoOME L T2 R L,
T-SPOT with TCX Z {H B EAEAZ IR 3 2 il & LT
T AR, BEERII»»D S T BB
LD DT E2R L7292 CHRAMEZ FHG 5 % 4%
BH 5o
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Original Article

CLINICAL UTILITY OF T-SPOT®.TB ASSAY WITH T-Cell Xtend®
REAGENT FOR ACTIVE TUBERCULOSIS DIAGNOSIS
IN THE FIELD TEST AT OUR HOSPITAL

'Kenji NEMOTO, 'Shuji OH-ISHI, 'Masato TAGUCHI, 'Kentaro HYODO,
Jun KANAZAWA, 'Yukiko MIURA, 'Takio TAKAKU, 2Shingo USUI,
'Kenji HAYASHIHARA, and 'Takefumi SAITO

Abstract [Background] T-SPOT.TB (T-SPOT), an inter-
feron-gamma release assay, has shown promise as a diagnostic
tool for active tuberculosis (TB), and its use is expanding.
Addition of the T-Cell Xtend (TCX) reagent may allow delayed
processing, and this characteristic is important for using this
test in the field. However, limited data is available on the
usefulness of T-SPOT with TCX as a field test for diagnos-
ing active TB.

[Purpose] To investigate the clinical utility of T-SPOT with
TCX and the risk factors for a false-negative result in patients
with active TB.

[Methods] A total of 57 patients with active TB who under-
went the T-SPOT test with TCX prior to treatment were en-
rolled between May 2013 and May 2015. One patient with
an indeterminate result for T-SPOT was excluded; therefore,
the data of 56 patients were eventually included in the final
analysis. The basic characteristics and clinical findings were
compared between the true-positive and false-negative T-
SPOT groups.

[Results] Of the 56 patients, 40 (71.4%), 13 (23.2%), 3 (5.4
%) had true-positive, false-negative, and borderline T-SPOT

results, respectively. This study did not reveal any significant
risk factors for a false-negative T-SPOT result.

[Conclusion] In this clinical study, the proportion of pa-
tients with a false-negative result for T-SPOT with TCX for
active TB was higher than that reported previously. Therefore,
careful interpretation of a negative result for T-SPOT with
TCX is necessary, regardless of the patient’s background.

Key words : Active tuberculosis, False-negative, T-Cell
Xtend, T-SPOT.TB
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