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a slight increase in sensitivity with only a small loss of

specificity.
Discussion

This study found the performance of the In Tube version of
the QuantiFERON-TB Gold test to have the same specificity
(98.8%) for mMtb Infection as the QFT-G test and to be
similarly unaffected by BCG vaccination, Using the
manufacturer's recommended cut-off value of 0.35 IU/ml,
observed sensitivity of the QFT-GIT test (92.6%) was
significantly higher than that for the QFT-G test (B1.4%).
Agreement between the two tests was very high (99.4%)
for the low TB risk group, but lower for the TB patients
group (88.3%), with most discordant results in the TB
patients attributable to the higher sensitivity of the
QFT-GIT test.

Good test performance is critical for accurate diagnosis
and the guidelines of QFT-G usage strongly recommend the
training of laboratory persons.®%' For QFT-G, blood has to
be transported to a trained laboratory and stimulated with
TB antigens within 12 h of collection. For these reasons,
usage of the QFT-G test has been relatively limited in Japan
to date. The present study has demonstrated the QFT-GIT
test will provide the same specificity as QFT-G, but
enhanced sensitivity, and with simpler logistics for the
blood culture phase of the test. For QFT-GIT, the blood
tubes can be incubated at a remote location and then
transferred to a laboratory for the ELISA phase of the
test; thereby facilitating more widespread use.

Our results showing that the QFT-GIT test has superior
sensitivity for Mtb infection are in concordance with the
only other published study comparing the two Quanti-
FERON-TB Gold test formats. Mahomed et al. found that
QFT-GIT and QFT-G positive rates were 56% and 38%,
respectively, in South African healthy adults, but could
not explain the difference.’® With no standard for TB
infection to refer to, they proposed that either QFT-GIT
was more sensitive than QFT-G or less specific. Our findings,
generated from subjects whose TB infection status was
known, support the former possibility.

The reasons for the observed higher sensitivity of QFT-GIT
may relate to a number of factors. As the TB-specific antigens
are contained in the blood collection tubes, lymphocyte
exposure to antigens begins immediately after bleeding.
However, in our study there was little difference in the time
to 37 °C incubation for the QFT-GIT tubes (mean 6.0 h) and
for the QFT-G blood samples (6.2 h), suggesting that this
may have had little impact on our results. QFT-GIT contains
an additional antigen, a peptide from an internal section of
TB7.7 (Rv2654), which has been shown to induce IFN-y pro-
duction in lymphocytes from TB patients* and may have
resulted in increased IFN-y production, Lastly, increased
sensitivity may also be attributable to all three TB-specific
antigens (ESAT-6, CFP-10, and TB7.7) being in one tube.
This should result in an additive or perhaps synergistic in-
crease in IFN-y levels, compared to separate antigen incuba-
tion. This is consistent with our observation that on average
QFT-GIT produced higher levels of [FN-y than QFT-G.

Analysis of the study presented herein has demonstrated
that both the QFT-GIT and QFT-G tests are highly specific

for the identification of Mtb infection (98.8%). By design,
the study assumed that none of the low risk subjects were
infected with Mtb, however, this cannot be proven in the
absence of a gold standard. According to the estimated
prevalence of TB infection in Japanese population, 1% of
healthy subjects at 20 years of age are likely to be infected
with TB.* It is therefore possible that those two low risk
subjects positive by QFT-GIT may be truly infected with
Mtb, but this cannot be proven. It appears that the inclu-
sion of the peptide from TB7.7 into the QGT-GIT test system
has no significant effect on the specificity of the test.

We also evaluated if the cut-off recommended by the
test’'s manufacturer is appropriate, and our analysis con-
firmed that the cut-off value of 0.351U/ml is reasonable,
Moreover, application of the same cut-off for QFT-GIT as
that used for QFT-G seems to be relevant, as the sensitivity
of QFT-GIT is higher than that of QFT-G, but with the same
specificity. The positive and negative likelihood ratios at
0.35 IU/ml also seem to be appropriate for good discrimina-
tion of those truly infected (Table 3). However, since
a test's positive predictive value depends on infection
prevalence, our analysis also demonstrated that other
cut-offs could be utilised for differing situations. For
example, in situations where the prevalence of true Mtb
infection in the target population is low, specificity is
probably of greater importance. However, in many high-
risk TB screening situations, failure to identify those who
will develop clinical TB disease will likely be more
important than the potential side-effects of treatment of
latent TB infections,® and thus sensitivity should be more
important than specificity.

in Japan, the interpretation criteria for QFT-G differ
from elsewhere in that a second cut-off level is em-
ployed.?' People with a TB antigen minus nil IFN-y response
between 0.1 and 0.35|U/ml are deemed as ''suspect
positive” and are, at a minimum, flagged for follow up.
However, in Japan, if a person in a high TB risk group, or
a TB suspect, has a response in this range, the test result
can be interpreted as positive. Similar strategy is applied
to the interpretation of tuberculin skin test in USA so that
different criteria are used for subjects with different levels
of risk of infection.”®

Others have questioned the appropriateness of the
manufacturer’s recommended QFT-G test cut-off, espe-
cially in comparison to that of an IFN-y ELISpot assay for
Mtb infection (T Spot.TB, Oxford Immunotec, UK),'®*" and
have demonstrated that the results of these two tests are
similar if the QFT-G cut-off is lowered and that of the
ELISpot raised. Our data suggest that by lowering the QFT-
GIT cut-off to 0.1 1U/ml in situations where sensitivity is
paramount (i.e. in those at high risk of progression to
active TB), the sensitivity of the test could be as high at
97% (Table 3). Sensitivity is clearly gained at some cost of
specificity, which in the case of dropping the QFT-GIT cut-
off to 0.11U/ml, would lower specificity to 94% (Table 3),
similar to the 92.6% found for the ELISpot in a recent
rr‘»eta—alrtalysis.m Therefore, a lower cut-off should be
considered useful as a second criterion when the prevalence
of Mtb infection is assumed to be high, as judged from cir-
cumstantial conditions. Our data support the current prac-
tices in place in Japan on the use of the 0.35 IU/ml cut off
for the QFT-G assays in most situations, but where the risk
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of progression to active TB is high, the use of a secondary
cut-off of 0.1 IU/ml may be advantageous.

In conclusion, our present study suggests that QFT-GIT
has higher sensitivity than QFT-G, with the two tests having
commensurate high specificity for Mtb infection. For people
in high risk groups for progression to active TB, it is
feasible, and arguably advantageous, to further increase
test sensitivity by applying a lower test cut-off, but this
comes at a cost of moderately reduced specificity. The
logistic benefits of the QFT-GIT test format should lead to
more widespread use and enhanced TB control.
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MAEFROBI S E BSIE, BHAFERRRA3D
T C96.1%, {RIEFTE7IZFRMBAE S ¥ —D0136 AR
T93.8%, MMMWKRAHMEKEIN0AFTNRIRTH-
7= (Table 1) REEAT EWBEMERAMBEICOVTIZ,
ERZLYBEZIZHAEL, Table 20 2OJEICML
TIEAARENE L. AWM RGO — K% Table
245 £ UF Table 312" T,

(1) AT HrEREe & o @ e 4 5 WA A

FURLTRELTV2M4BEPOHEE 91.7%)
VT [EREREGENEWATEER] 2 REL
Tih, 32/ (727%) OEBLC_ERF 34 >
F—uy 7{IOWELRREL, FALTVEEL2F+E

Y Wa3% %8 F 20085 8 A

FYPOZFTARTRTIFIANULTHo 229,
HEARRIE, HEKIRN, ERZAORBRRERREIAED
MRCTEERIZEEST AR TH o7 HBEORER
ELTHBME A GHEM LRl Tva0(2408E
(90.9%), REMI -ERTI LSRR ERDRT
(A ANF—Fr—2)9RFTL T LD KR
(88.6%) Th ot HEEOWELTEEL TWI 2
g, SEAEYLTwAOE19HIE 864%) ThHo
7= (Table3), ZHMARLTWEHI19MEDH L 17
(89.5%) H=REZOMWMIZ, | HELE2HD4 A
== B LT, BHRRIZZZ2ERT
(2, M@ E, EREBEOAENTHERTHI O,
AAEMNHETARTLILEYH S| [REMELIU
IREZICET A - HHICHT 2R % R R
LENLIZEBLTWAZ LIZDVWTHETARUAWL
ETha| EMATRICMLT, LY REHLALTYL
BAT5HLENH L] [ HRNOHINE OREHNAE
PAWTHL] [HFEREEL UM TIEOLLEER
MOFIBIIOVWTHRENLETHS ] Fido70
(2) REETE & E 3 5 WA RIReE
HEREZREL Ty 224023 (91.7%)

Table 1 Type of health institutions panicipated in the survey of storage and transport of isolated M. tuberculosis

Public health Public health Public or private
institution cenires haspitals
o H R AT 12 1] U SRR
Number of institutions received the survey form 76 145 120
Number of institutions responded to the survey form (%) T3 (96.1) 136 (93.8) 110 (73.3)
1. Number of institutions based on their current practice on storage and
transport of M. tuberculosis
Storage or transport 45 83 8
Storage and transport 21 15 39
Storage only 23 9 39
Transport only 1 59 0
Neither storage nor transport 28 53 32
2. Number of institutions based on annual number of M. tuberculosis
isolates stored (%)
49 or less isolates 34 (77.3) 23 i958) 17 (21.8)
50 to 99 isolates 5 (11.4) 0 9 (11.5)
100 1o 199 isolates 3(68) 1(42) 13 (16.7)
200 to 299 isolates 2145 0 9115
300 or more isolates 0 0 30 138.5)
Total 44 (100) 24 (100) 78 1 100)
3, Number of instilutions based on annual number of M. iuberculosis
isolates transported (%)
49 or less isolates 20 (90.9) 68 (91.9) 28 TL.8)
50 10 99 isolates 11( 4.6 0 4 10.3)
100 to 199 isolates 0 4 (54 T 18.0)
200 o 299 isolates 1 (4.6) 0 )
300 or more isolates 0 0 0
Unknown 0 202D £
Total (%) 22 (100) 74 (100) 30, 100)
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I I3FR (54.2%), REMEI-QEEERIC/A{FndF—
Fe—22BRLTWADIRI7THE (708%) THolz.
HHEORZTERL TvA2 4D, =REBLT
WADILITHER (50.0%) THor (Tabled), =HAE
LTWaITRERO) b 26HE (70.3%) F=XEFE0N
M, | BELRR2ROBRR/SfINF—F7—2 £/
fFLTw A, BHERICIZERTIR, [Fiz2~30

Table 2 Health institutions conformed to the guidelines proposed by the Ministry of
Health, Labour. and Welfare on the storage of M. tuberculosis isolates (%, *")

Public health Public health  Public or private
Standards institution centres hospitals
BHEEFRR L ] ERNgERTER
Total (%) 44 (100 24 (100) 78 (100)
1. Facility % %%
1.1 Building safery: low probability of land slide or submergence
Hixoim  Mh, BAYOED HBEGER 29 (65.9) 18 (75.0) 43 (55.1)
1.2  Fire safety and hazard prevention E#85 ik 29 (65.9) 14 (58.3) 38 (48.1)
1.3 Restricted area ¥REMRORE 43 (917 22 9L 68 (87.2)
1.4 Storage area RWHROERY 41 (93.2) 22 91.7) 62 (79.5)
1.5 Laboralory standards: anteroom, double-door entry or inter-
locking system %A% : W%, —EWELiES 202" 32 (72.7) 2(83) 16 (20.5)
1.6 Inner laboratory WA
1.6.1 Disinfectant proof walls and floors % - mEENR 41 (93.2) 17 (70.8) 49 (62.8)
1.6.2 Communication method and emergency alarm
#5, BRERY 39 (88.6) 20 (83.3) 59 (75.6)
1.6.3 Window or camera for personnel safety monitoring
BEWEY 39 (88.6) 15 (62.5) 38 (48.7)
1.64 Safety cabinet; class Il or higher level
POANBEREFYER | 44 (100) 24 (100) 78 (100)
1.7 Exhaust system #5RRE
1.7.1 Airflow monitoring device, barometer, or visible alarms
Efti. X5l aupEnISEBRERERRS 36 (81.8) 7 (29.2) 30 (38.5)
1.7.2 HEPA-filtered air exhaust
NEBRRIC HEPA 7 4 V¥ —B&R*? 37 (84.1) 8 (33.3) 39 (50.0)
1.8 Effluent treatment facility #l k&M 42 (95.5) 22 91.7) 67 (85.9)
1.9 Autoclave inside laboratory M@IR@  EREARE 39 (88.6) 20 (83.3) 43 (55.1)
1.10 Annual monitoring on facility maintenance
ERASWE FI1ENE 35 (79.5) 13 (54.2) 24 (30.8)
2. Suandards on storage of isolates REFOER
2.1 Storage facility: freezer or refrigerator
REN O - FRNY 40 (90.9) 13 (54.2) 47 (60.3)
2.2 Lockable storage facility % RS ORI 4] (93.2) 17 (70.8) 44 (56.4)
2.3 Display of bichazard waming symbol #¢4 # /1% — F&R
2.3.1 Storage facility ENLRENE 39 (88.6) 17 (70.8) 23 (29.5)
2.3.2 Entrance of the laboratory RBXHA N D 40 (90.9) 15 (62.5) 29 (37.2)
24 Personal protection B RONE
241 NOSmaskN9sTR 4 41 (93.2) 18 (75.0) 66 (84.6)
242 Gowns MBHTIELRENS 43 (97.7) 19 (79.2) 52 (66.7)
243 Disposable gloves £V BTT & 4] (93.2) 18 (75.0) 54 (69.2)
2.5 Restriction rules to enter the restricted area
EEERCASAZDETBALZVEE 42 (95.5) 19 (79.2) 40 (51.3)
2.6 Prohibition of eating, smoking, and applying cosmetics
#it - M3 - (LRORE 43 (97.7) 23 (95.8) 76 (97.4)
*1: Modified from “Table of the standards for site, building and equipment of the facility related to the Infectious Di Cuntrol Law,

section 24 of article 56°, the Ministry of Health, Labour, and Welfare M&%8%. MEOUR, WRRUREORNLOSR--R (8
Bl W ssh #2484 ) (hup://www.mhiw.go. jp/bunya/kenkowkekkaku-kansenshou 1 7/pdf/03-05.pdf) and “Table of standards for
the storage of pathogenic substances related 1o the Infectious Discases Control Law, section 25 of the article 56" SRS ORT ¥
kL ﬂ“—l mmz&nsekms BR%) (hup/fwww.mhiw.go. jp/bunya/kenkou/kekkaku-kansenshou 1 7/pdf/03-06.pdf).

: Applied only for the lab es conducting iments using pathogenic substances.
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Table 3 Health institutions conformed to the guidelines proposed by the Ministry of
Health, Labour, and Welfare on the transport of M. ruberculosis isolates (%, *°)
Public health Puhlic health Public or private
Sandards institution conires hospitals
SR ARV Lt SHmERARR
Total (%) 22 (100) 74 1100) 39 (100)
3. Standards on transport E#OER
3.1 Containers conformed to the standards proposed
BESMEENEHIHRATER-EET2ERORA 15 (68.2) 35 (47.3) 16 (41.0)
3.2 Trple packaging system =®a# 19 (B6.4) 37 (50.0) 26 166.7)
3.3 Absorbent material between the pimary and secondary
containers —XEH#E T REEOMICBTH £ £ 19 (86.4) 55 (74.3) 29 (744)
3.4 Display of bichazard warning symbol on the tertiary
container = XEFHDIHWIZI A F1W— Fv—2 Rt ¥ 17 (89.5) 26 (70.3) 16 161.5

*1: Modified from “Table of standards for the

uOfJ-‘-

ic substances related 10 the Infectious Diseases Conirol Law. sectinn

25 of the article 56" FEKBORWFOIEN LOBB Y (BRE W 5650258 H) (hitp:/fwww.mhlw.go. jp/bunya/kenkou

kekkaku-kansenshou 1 7/pdf/03-06.pdf)
*4: The proportion caloulated with the

LAABERELERL CW v bRl okEZIER
IABTHE. ELF+EFy FERMATLIZ ETHl
ERALTRELY] [R2F+E3 2 VATHRETS
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R -HRETAHILDY) LELODPEMTHAE] [T
HEEROERESLKEFOME (HHRROESRS
BAFEE) (CowToOXRELLE | ["NEFHERE
LHE CERBCHMTELZVWERE $CNTLAES
LAFERTLEND S| THEREEIZOWTIE—X
B CREFO_MEELTLILTHFEEL LR
5l BHdhot.
(3) BUBFEEARREEZGRETIEESRRE
HPHETBREL TV TREREP M (87.2%) 25
WU [—RER: GE s EHEE | 28ELTH
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Fig. 1 Sample packaging of the primary containers enclosed in zippered plastic bags, fixed by sponge
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STORAGE AND TRANSPORT OF ISOLATED M.TUBERCULOSIS
AT PUBLIC AND PRIVATE HEALTH INSTITUTIONS
IN JAPAN

'Akihiro OHKADQ, *Chieko TAKAHASHI, ‘Masahide HORIBA, *Yoshiro MURASE,
and ‘Satoshi MITARAI

Abstract [Purpose] To obtain basic data about the present
practices on storage and transport of isolated M. ruberculosis
at public and private health institutions in Japan,

[Method] Survey forms regarding the practices on storage
and transport of isolated M. tuberculosis were distributed and
collected by post-mail in January 2007 to 76 local public
health institutions, 145 public health cenwes, and 150 public
or private hospitals, The questionnaire was adopted from
the guidclines proposed by the Ministry of Health, Labour,
and Welfare in 2006 on storage and transport of isolated M.
tiuherculosis.

[Resulis] The respondents of the survey were as follows:
96.1% (73/76) from local public health institutions, 93.8%
(136/145) from public health centres, and 73.3% (110/150)
from hospitals. In general, local public health institutions
conformed well 10 the proposed standards, however public
health centres and hospilals were not compliant 10 some
standards.

[Summary] Based on the survey conducted on the practice

of storage and transport of isolated M.iuberculosis. cenain
discrepancy was found among public health centres and
hospitals.

Key words: M. tuberculosis, Infectious Diseases Control Law.
Storage, Transport, Equipment, Questionnaire survey
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HAART) 2* 848 L TL®R, HIV-1 REBEDOFEH
(1% L { ¥ L. acquired immunodeficiency
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HEEFETWEALRIERE L MR EGH
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KiFF#, FAT7 A2, 773 VT7RIEE, #
W LEATABEICHIV BRPELSHLT
WAIEENSH S, £7:, HkEF, OBH T
YEREOREETE E LT RENZTIZER
EBLLTHVREEOBELTI Z LD
5h3.

HIV-1 (2t 2 & 2~4 MM - B8, BHE
#, ) oEER, BE, BAM, RESEEEO
FERVELDZEN DD, ThoiTREHIV-
BRENERTHA. EREHERECRUILLE
FRTHEZ NS, BEEMBRELZEETE
BEbHD.

HIV-1,2 BEFEOEZH®
HIV B EQBITIC (B il o HIV-1,2

1345-1551/08/ ¥ 100/ W /JCLS
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YITAIETY. COFEREBETHLN
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ez, Bho#i3» FEEOMMEL I TE
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BiENHLZ LD, BETH- THLHERED
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IR HEEELILIRETHD.
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Ju v FERRRENEVD, BREGICIZERYE
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Oy FEABETH- THRRSRI L TvhiT
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1% <, BMhiidh s bonBERMICIZIZIIHRIZ
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BV, RREITENEREZHN /33 HRE
»Hd.
RRSCRE4LEATERSELCHBA X HIV-1
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HIV- BERERETHNIAREORKTR
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O HIVERECI A ZERERESHT L AIDSREL LD,

JBETIZ AIDS ERELAVEOFETRIN 0% THS.
OHIVERELURSMEREL L THBAETTRIMBIERTS .

ElorDbl, 2006 CBVWTRLS VT A/ L
EEBi=—x— 25 2ME(PCP) TH 40%
Thot? 28UTFTRHYA P2 FOIL VR
(CMV) B iiE(13%), # » ¥ ¥ RYE(10%),
EREHE(7%), FERERREEGR%). &
HIAM, 27 ravhAE, PFFFLT
B#E, FHhIF2) 20, BHAVRZTLN
AREAE, MITIES BT H K E progressive
multifocal leukoencephalopathy (PML) @ MIFF &
fraTwd, BEIZEITS 19550 1 LR
HFEBICLILMEEIIB% Thaolodt, TDH
HAART '8 L, 2005 F BV TIZFECEN
$H10% ETETFLTETWS, $%. LhV—8
FrEEL R sE L7001, AIDSRERMIC
HIV REEOSKL O HAART2B8AT5
LHLRTHS.

T4 XIH/|EL TR S v PCP (2 Preumo-
cystis firovecii (4 OXF AL HRAMEBERETD
L. AIDS Tidie # (CHTT 5 5 1E 7 IF 0 H R
g, BMAEEHERELTRETS. WX H,
CTIZBWTHBFCAY I ZABREXEL, MK
HHECAREHREY» CORNBHHFEETS
B, AELBIRE T Preumocystis T i §5
ETHEBNL 227 mMBMEIZTLDH,
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BRRRMEDHAEICIZBREAICTRES
T WERIOBAILEIL LI EHHD.
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sulfadiazin, MBEBREECERTLIREOH S
rifabutin % EALELBEICIE T4 XGEHERE
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59,
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REATLIRAECDAREI D DY 2L, F
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#* 200~350/mm’® DB A 1 CD4 BD WL &R A
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FPV), NNRTI® Z + » # ') (efavirenz:
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FIHETH LA MPREEA L D I { H 55
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CHAILEHDBREC TOF/FTC BELULPV/r EEEAT 3.
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