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Genetic Predisposition to Tuberculosis in Asia —present
approach and future directions.

Naoto Keicho, Department of Respiratory Diseases, Research
Institute, International Medical Center of Japan

Etsuro Yamaguchi, Division of Respiratory Medicine and
Allergology, Department of Medicine, Aichi Medical
University School of Medicine

Identification of key molecules or risk factors is essential
for disease control. Although we had limited measures to this
approach in the past, recent progress in human genome
research has enabled us to specify essential genes or
molecular mechanism for development of a variety of human

diseases including infectious diseases.

Tuberculosis remains a serious problem in Asian

countries.
tuberculosis is a potential threat all over the world. Under
such circumstances, a few outstanding Asian investigators are
now seriously and actively searching for host genes involved
in tuberculosis, often in collaboration with foreign institutes,
although we have little chance to know their findings and to
learn their ideas directly.
In this symposium, we invited totally four distinguished guest
speakers from Indonesia, Thailand, Vietnam and Japan. They
are young pioneers in the field of host genetics of tuberculosis
and will all make English presentations about new findings
obtained through candidate gene approach or genome—wide
approach in their own countries. After their presentations, a
chairperson will try to summarize their findings briefly in
Japanese. We will also be able to learn their current
consensus about usefulness of host genetic research in
tuberculosis and their ultimate goals of studies. We hope this
symposium will be a chance for mutual understanding and
future collaboration in a variety of areas of tuberculosis in
Asia.

Especially recent spread of drug-resistant
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A candidate gene approach for susceptibility to tuberculosis in the Indonesian population.

Rika Yuliwulandari? 2, Koji Okamoto, Helmia Hasan®, Yulino Amrie?, Qomariyah?, Tripanjiasih Susmiarsih?, ASM. Sofro?,
Katsushi Tokunaga
(Department of Human Genetics, Graduate School of Medicine, The University of Tokyo!, Faculty of Medicine, Yarsi University,
Jakarta Indonesia®?, Department of Respiratory Disease, Dr. Soetomo Hospital/Faculty of Medicine, Airlangga University,
Surabaya Indonesia®, Respiratory Hospital, Cisarua Indonesia®)

Tuberculosis (TB) is still one of the major health
problems in the world. Based on tuberculin skin test, it is
estimated that about one third of the world population has
been infected with the bacteria, however only 10-15% of them
are predicted to develop clinical disease. The case detection
rate of 285/100,000 per year and >200 million inhabitants of
Indonesia place the country as one of highly TB-burdened
countries that ranked third globally after China and India.

In addition to environmental and pathogens
exposure, the outcome of mycobacterial infection is partly
influenced by host genetic factors. To date, many candidate
genes involved in host responses to TB have been
investigated in several populations with different results, such
as HLA class 11, cell surface receptors genes (TLR2, TLRS,
VDR, MBL, P2X7), phagosomal gene (NRAMP1) and cytokine
and their receptors genes (IFNG, IL1B, IL12RB1, TNF, etc).
However, the impact of environmental as well as
mycobacterial exposure on the populations’ immunity may
differ significantly, resulting in the different genetic variants
associated with TB susceptibility or resistance among
different ethnic groups or populations. Therefore, the
identification of genetic factor to TB in Indonesian is still
promising to help understanding the host response to TB,
particularly because it also may help providing new tools and
targets for developing improved strategies to control TB.

Currently, an extensive sample collection for a
cohort study is carried out using Javanese and
Sundanese—Javanese populations in Indonesia using a
case—control study design involving healthy subjects and
newly diagnosed pulmonary TB patients. The candidate genes
are selected based on their role in the development of innate
and acquired immune responses to TB. At the first step, HLA
class I and class II alleles and haplotypes were investigated in
237 ethnically matched healthy control individuals and 257
TB patients (216 new and 41 recurrent TB patients) by the
high resolution PCR-Luminex method. Allele and haplotype
frequencies were calculated by the expectation maximization
(EM) algorithm. The most frequent HLA-A, -B and -DRB1
alleles were HLA-A%2407 (21.6%), HLA-B*1502 (11.7%) and
HLA-B*1513 (11.2%) and DRB1%1202 (37.5%), respectively.
The frequent 2-locus haplotypes were HLA-A*2407-B*3505
(7%) and HLA-B*1513-DRB1%1202 (9.2%), and for 3-locus
haplotypes  were  HLA-A#*3401-B*1521-DRB1*150201
(4.6%), HLA-A*2407-B%3505-DRB1*1202 (4.3%) and

HLA-A#*330301-B*440302-DRB1*070101 (4.2%). Based on
the allele positivity, no significant association was found
between HLA alleles or haplotypes and general TB after
Bonferroni correction. The similar result was also found in
further analysis using recurrent TB sample. Then, some
polymorphisms in several other genes (IRF1, CADM, TLRS
and CD209) either as primary study in Indonesian or
replication study also has been genotyped using general/mild
TB sample. So far most of the results showed no association
or only slight association to TB, but further study to genotype
more genes are still promising to find the genes for TB in the
populations.

As further step, to broaden the coverage of TB association
study in more severe group of tuberculosis patients in
Indonesian, we are also conducting a study by collecting more
severe subsets including recurrent TB, drug resistant TB,
drug induced hepatitis and meningeal TB. The TB association
study in these more severe groups hopefully could provide
clearer association between the candidate genes and TB.
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Association of /L.12RB1 polymorphisms with susceptibility to and severity of tuberculosis in Japanese: a gene—based association

analysis of 21 candidate genes.

R W— V0 IR G2 R SRR Y

OUNRT: KPBEEFFTE R pREFREE T CNERD Y JUNKRE ARBIEIEZIZET & LERERIEI Y &

J DEMBE IR0 2)
Koichi Kusuhara?, Ken Yamamoto®, Toshiro Hara!

(Department of Pediatrics, Graduate School of Medical Sciences, Kyushu University, Fukuoka, Japan? . Division of Molecular
Population Genetics, Department of Molecular Genetics, Medical Institute of Bioregulation, Kyushu University, Fukuoka, Japan?)

Tuberculosis (TB) is the second commonest cause of death
from infectious disease after HIV/AIDS worldwide. Previous
association studies demonstrated the association of several
genes, such as HLA, NRAMP1, VDR genes and IL-1 locus,
with the susceptibility to TB. As direct association analysis
using functional variants is limited by incomplete knowledge
about functional variation at present, indirect association
mapping using marker single nucleotide polymorphisms
(SNPs) has been utilized to identify genes conferring
susceptibility to common diseases such as myocardial
infarction and rheumatoid arthritis. We applied this
methodology to the search for TB susceptibility genes, and
performed a gene—based association analysis of 21 candidate
genes on Japanese TB patients and control subjects using
marker SNPs. For the genes with two or more marker SNPs
exhibiting significant allele association, we subsequently
analysed the association between adjacent coding SNPs
(cSNPs) and TB. Among a total of 118 marker SNPs, 3 of /L/B
and 2 of [LIZ2RBI showed association with TB.
Non-synomymous ¢SNPs were not identified in ILIB.
Association studies on four non—synomymous c¢SNPs of
IL12RBI (641A/G, 1094T/C, 1132C/G, 1573G/A) in linkage
disequilibrium showed that three of them (641A/G, 1094T/C,
1132C/G) were significantly associated with the development
of TB. Haplotype analysis on the four ¢SNPs demonstrated
that frequency of ATGG haplotype was significantly lower in
TB patients than in controls. When TB patients were divided
into two subgroups according to the severity of lung disease,
advanced subgroup showed a prominent association with
641A/G, 1094T/C and 1132C/G SNPs. These data
suggested that genetic variants of /./2RBI confer genetic
susceptibility to TB, and are associated with the progression
of the disease, in Japanese.
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N.T.T. Thuong, M. Hibberd, N.T.B. Yen, G.E. Thwaites, T.T.H. Chau, N.T.N. Lan, N.T. Hieu, Y.Y. Teo, T.T. Hien, J.J.

Farrar, M. Seielstad and Sarah J. Dunstan.
(Oxford University Clinical Research Unit, Hospital for Tropical Diseases, Ho Chi Minh City, Vietnam)

Extra—pulmonary tuberculosis accounts for ~20% of all forms
of active TB, of which 5% are Tuberculous meningitis (TBM).
TBM is the most severe form killing 20-25% of those affected
and leaving neurological sequelae in many survivors. An
inadequate immune response represents one hypothesis that
may partially explain the dissemination of Mycobacteria
tuberculosis from the lung to the brain.

We performed a genome-wide association (GWA) study on
patients with PTB (N=223) and TBM (N=195), and a
population control group (N=204) to identify genes associated
with different clinical phenotypes of TB. All TB patients
were microbiologically confirmed, > 15 years old, HIV
negative and unrelated individuals of the ethnic Vietnamese
Kinh. PTB patients had no evidence of extra—pulmonary
disease. 622 subjects were genotyped using the 250K Nspl
Chip (Affymetrix, USA) which scans 262,264 SNPs across the
human genome.

Thorough data quality control was performed (DM, BRLMM,
RELPAIR, cluster plots) prior to statistical analysis.
STRUCTURE and FEigentstrat showed that all individuals
belonged to the same population. For each individual
marker, after applying filter criteria (missingness <5%, HWE P
value >107°, SNP call rate »93%) the association between
SNPs and TB phenotypes was performed by the yx? test.
From 4 phenotype comparisons (C vs.TB, C vs. PTB, C vs.
TBM, PTB vs. TBM) we found 53 SNPs that were specifically
associated with TBM (P<0.001). 15 SNPs associated with
TBM, were not associated with PTB, and were significantly
associated with TBM in the PTB vs. TBM comparison.
These SNPs are located almost exclusively in CDC42BPA (7
SNPs) and DOCK1 (5 SNPs) which are biologically plausible
candidate genes for TBM. Validation of a selection of
strongly associated SNPs, and high density SNP typing within
CDC42BPA and DOCKI, is underway in a second TB sample
set from Vietnam.

Funded by The Wellcome Trust UK and A*STAR Singapore

Nguyen Thuy Thuong Thuong, PhD
Oxford University Clinical Research Unit
Hospital for Tropical Diseases

190 Ben Ham Tu, District 5

Ho Chi Minh City

Vietnam

Website http://www.oucru.org




312

SI-4

itk B84 B 5 7 20094F 5 H

GENOME-WIDE SNPs-BASED LINKAGE ANALYSIS IN THAIS.

Surakameth Mahasirimongkol”?, Hideki Yanai?*®, Nao Nishida?, Chutharat Ridruechai®, Ikumi Matsushita®, Jun Ohashi®, Surin

Summanapan”, Norio Yamada?, Saiyud Moolphate?, Charoen Chuchotaworn®, Angkana Chaiprasert”, Weerawat Manosuthi'?,
, Sangkom Kanitwittaya'?, Thanyachai Sura!”, Srisin Khusmith?, Katsushi Tokunaga®, Pathom

Pacharee Kantipong'"

Sawanpanyalert”, Naoto Keicho”*

10)

National Institute of Health, Department of Medical Sciences, Ministry of Public Health, Nonthaburi 11000, Thailand?
TB/HIV Research Project, Research Institute of Tuberculosis, Japan Anti—-Tuberculosis Association, 1050 Satarnpayabarn Road,

Chiang Rai 57000, Thailand?

Center for Collaborative Research and Institute of Tropical Medicine, Nagasaki University, 1-12-4 Sakamoto, Nagasaki

852-8523, Japan®

Department of Human Genetics, Graduate School of Medicine, University of Tokyo 7-3—-1 Hongo, Bunkyo—ku, Tokyo 113-0033,

Japan?

Department of Respiratory Diseases, Research Institute, International Medical Center of Japan, 1-21-1 Toyama, Shinjyuku—ku,

Tokyo 162-8655, Japan”

Department of Microbiology and Immunology, Faculty of Tropical Medicine, Mahidol University, 420/6 Ratchawithi Road,

Bangkok 10400, Thailand®

Chiang Rai Provincial Health Office, Ministry of Public Health, Thoeng Road, Tambol Thasai, Chiang Rai 57000, Thailand”
Chest Disease Institute, Department of Medical Services, Ministry of Public Health, Nonthaburi 10110, Thailand®

Department of Microbiology, Faculty of Medicine Siriraj Hospital, Mahidol University, Bangkok 10700, Thailand”
Bamrasnaradura Infectious Diseases Institute, Ministry of Public Health, Nonthaburi 10110, Thailand'”

Chiang Rai Regional Hospital, Ministry of Public Health, 1039 Satarnpayabarn Road, Chiang Rai 57000, Thailand!?

Chiang Rai Regional Medical Sciences Center, Department of Medical Sciences, Ministry of Public Health, 148 Moo 3 Nanglae,

Chiang Rai 57100, Thailand'?

Department of Medicine, Faculty of Medicine Ramathibodi Hospital, Mahidol University, 270 Rama VI Road, Bangkok 10400,

Thailand"™

Introduction Tuberculosis remains a serious public health
problem in the developing world. A majority of individuals in
endemic areas are infected with the pathogen M. tuberculosis
when they reach adulthood. In year 2005, around 5 million
individuals were diagnosed as having tuberculosis according
to a WHO surveillance report. From clinical and
epidemiological perspective, three patterns of disease
development after infection are often assumed; (1) primary
tuberculosis in adolescence, (2) reactivation of disease after
infection, and (3) exogenous re—infection in adulthood.
Because identification of host genetic risks in high-risk group
may help elucidate novel immunopathogenesis of tuberculosis,
we aim to use linkage analysis to identify the genetic risks of
tuberculosis in Thais population.

Methods To gain insight into host genetic factors,
nonparametric linkage analysis was performed using
high—throughput microarray—based SNP genotyping platform,
a GeneChip array comprised of 59,860 bi—allelic markers, in
93 Thai families with multiple siblings, 195 individuals affected
with tuberculosis. Non-parametric linkage analysis was
carried out with MERLIN, and analysis accounting for linkage
disequilibrium (LD) was also carried out to reduce the false
positive from LD between near-by markers. Ordered subset
analysis using minimum age at onset of tuberculosis in families
was carried out with FLOSS software.

Results Nonparametric linkage analysis revealed a region on
chromosome 5q showing suggestive evidence of linkage with

tuberculosis (Z(r) statistics = 3.01, LOD score = 2.29,
empirical P-Value = 0.0005). Additionally, two candidate
regions on chromosome 17p and 20p were suggested by
ordered subset analysis using minimum age at onset of
tuberculosis as the covariate (maximum LOD score = 2.57
and 3.33, permutation p-value = 0.0187 and 0.0183,
respectively).

Conclusion These results imply a new evidence of genetic risk
factors for tuberculosis in the Asian population. The
significance of these ordered subset results supports a
clinicopathological concept that immunological impairment in
the disease differs between young and old tuberculosis
patients. The linkage information from a specific ethnicity may
provide unique candidate regions for the identification of the
susceptibility genes and further help elucidate the
immunopathogenesis of tuberculosis.

Abbreviations: LOD, logarithm of odds.

Key words: Linkage analysis, tuberculosis, Thais, 5q, 17p,
20p, age at onset
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3R DOTS Z1T-o72 851 442 WJU‘oé Sk DOTS Btk
. BIEE X 0 Bl CHYEFNAEREN TR TETND, Ik

DOTS BRAERTDOIRY, 17 4E 4 A7BRE 18 45 3 H £ Tk
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KRR AR SRR E, EOINCBHA T 202N E Th 5,
TR HS O AR R & FE IR B 1T IR AR D 2380 | 1)
KR DR IS TN EH SN2 | RSB H#T
TDRENHD,
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PRABEFT D FERZTRIR D LD B AL, £ TORE DRSS
TThD, RIELEELL TIOMEHEE S 2EES iYL, —
FTINITZEOFIHEBE OIBTE T CTh b, Mtz ERE DI
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FN%LeL, 30~59 mEECTOEFEFEMOEIS K 40%E
O A 2 U CHRURH O R 5 IS 1004 ik 7 —
X —7 i HE E A BN BOAE T3 BURBE Ok 2 K
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HIERZ 2N 12 Neinb %<, WHEEZ R B 3 Nedbie
NI ENS  IRFE TR RCORERFEO B Z 2 RE O
L R BT T O 7 o —KH O FEFEN, RO R
R FEREEEEZ DN,



320

SV-2

itk B84 B 5 7 20094F 5 H

W K R BB B2

T A& — (1= L e vl R e L)

[1ZUDI )i RZ R o A1, EIERI, 3 %3 B LR DR
Fe G fl, FEIRECEMIA O, B R AT g
PRI OF B ), FRIEREE, 1238V T30 H OJREIRIE E
MTEXBHELTEY, ZNOHDON FIXHEBEKRTHLHEEZD
DS, BRI DWW T TR b 2, F72, S Pr
ET DR ETIXEEIE RN BEIL TR, M
HEURTORRICBE L CTRIR IR 2 4 T 2B E D DLOFRL M
A TERWRIBETHD, 50, HPe CIRFEE TS T2 T
FIEBNZ DN, FROIUREFRER LRSI D,
(gl 71212001 45 1 H A5 2008 45 12 A T2 Y4 B4
Z LT R O & DA% BE B ME I RS AZ BB A, A BE 4
HULERIE LM O BB FEA-1T BE:BEEHVIRIFZ2L, A2
BB EHVIBEAR, A-3 B BEEHY REP &5 £ VAR
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FE#E CEAMMERAZ D FIREDDHHIEHI Th Tz,

[ &%) A-3 BED INH MitPER1E 16.3% & RREED 1.6%& Lhik
LCHEIZEL, RFP 2 & FRWIEREE A T HEE DIRR
IZIE INH %2 B BT 20 ERSLE bbb, -,
A-3 #¥ 83 5 26 51(31.3%)7° 80 LA L THHZLEEZD
L, 80 kL LD BT, KV PZA O G54
HVLENRHHER NS, RFP 25 $o Bl b i D3
1%, 40 FIG.6MITFEDHIL, FFFRFIXZEOME LIFIX R
FECdh o7, FIENERRR IS S H BT 7= B ER] 22
BHZRBNT, PEBNE B M 18 #i(81.8%) & B Iz 0 B 8] A58
O, FRIHERIL 70 A 11 B0 -3% 5Tk
D, HTHERLY &l THDME RO LI, HIEER TR
HEVRIR AL, REP 23S H I S E BT, B3
R ZHT7272 INH DS 3 BlZFEd B, FEHIC REFP A3 A
TERIRSTIERITIE, INH T 0 REE 285
LEZHND,



Kekkaku Vol. 84, No. 5, 2009

SV-3

FARIC 31T DI lL DG O FFRBI DO HARIZHONT

B BTV KR ET Y RTHE FEEY HE T

321

GRS f@ALiRiRm PRAOEEORED BRI V| M T2 RERATZERT 2 Bl (e s te 2 —Y | R

A RDHER ARMEEYY)

BREOEZIL, ZOBFEREFEOR TZ AETWDHHED
D, B ORERIL 25.9 LELERE ITL DA
HRIFEE & O ELTZZ D ORI FE R R DM E Lo
TWD, B AN EEETATTRESE R 1IR3, 2o
BEELZE LGV —F 77T OIFENEH ST
%, FEIZ20084E1% 1%, A A B ERIC LV IEER 558
FOMEETIEN, B BESNAZ LT, FEiERD Sy
PHZBWTH, O ADERS, EES L BRI
NTHIZZOEIN  NAEL, ZDOYARY %[RR8I T 5HE
NETTHLESTAEERMENEL TS, 2L, 5%,
TTEANIZNETEIZRERD D7D —E R L T
M, FETAEANDAEZTOSEETIZWOMNITIRIEL TOK)EN)
TN O RS ) O S~ BN, ST ORI E D7
WL, B~ DR BREOEEZ W B Y5 LN EETHD
N, — R EREZ T IICHE DL T, L CWAE
RNDHD, ARl FAEBIZIBITDZ OEEO AT MmFHED
BEENS FHREG 2 H UL O RIS\ ToiTE
INZ 7= W ERAED WIS D FIER K O riEL i, )
ENRIR I DO FIHER | L ORI BE 215
ZHNDIATER | FI= AN OO FH I, S Thod,
BERIR R E A HEDF I, Tl a— Lo I R EH e
DBREE N L OBRB MR LT, RIS, HiE KR AT B )
TIE, 20024E9 A > BHFHE RICH - IO RSN - fits B
BT BERE RSN TR B IO W T TR R OBL D5y
WL TETWAHA, VNTR OB L - THEEZ O FIR
IR YLNEVORERRS I REL 7RV AR D TN, T2 T, bk
AT CDOTSHK T LTWAIZHLEDLLT FIRE LD,
D, FHRIZEDFIREE D 7 8 PRI HERR S AU T D Fe 4]
IR URET L7z, A2, 200742 RA I ML TV
HDOTSOIRPLEFF B & O B 22y DR PH TRt L=,
IRFES AR T BRI HA TS| A B OFEE DO %
LUV RERREBROMEEZ AL T, DOTSA iz 4 AR 4
EVIHL BRI A DI LT T T A]
AEMEZRRETL72VY, DOTSHNINE TOELRLER O &
B2 IR N OB ANMEZ EGRL | B o itk 2
OB, TR COREEEROEHE LM EERF O LN
HkizEHE 25,



322

SV-4

itk B84 B 5 7 20094F 5 H

FEREFHRIRBIOMES  —BRE T CORERSIUIEF O RE—

HHOEEZ D, B AL Y () BRAEDT V| AR T (R et kR e R 22 4 )

(U] Rk 21 45 1 B BUE, BRI o A 11E 365 5 AT
By, AT EL UTbBER KON D E2FHET S, A
D 2.1% I ENTHY, 3 KEYHHD 1 > THHHENEH9
%, OB FRERR TR, BlE O DTHEL LI
FEIN AR — AL AR E O SRIEREICLRENZ NI EN
FRCHD, —J7, fEmAk R - AR L IR S v
AT L THDHFF DOTS RN A $ 5242, 3F DOTS
R0 A ARFEFAL TO AL RFHERS - FA48 DOTS 728 ITH MR
IZHFLA CE T, ZORER, Frll B BT D AR
132004 4906 A (25.5) MBIEFHIAL L, 2007 4513 717 A
(19.7) E&[E V% > Tnb, AlalFk 4 1% 2004 4E LI
ICRIE T CRESNTZH R B OB 2T T2D THAE T
%o (W AFE IR FHELED RO W N THH)
OBFHIATA TRV O T BT ER G AbE THREEL
TW%)

[ 71512004 4 1 H 1 B2 2008 45 11 H 30 A £ CTIAsE
T CTHRBEDOHSTZHBE OIS WEITRIFEEOH DL D
B —_ATUA B, FTEEREGN S 5EIE TS
FTORRM, HRICESTEREORMNETT,

[ER] LR EBRE T TEROE S s EEE T O
PRI AR BT B ER B D 3.9%~5.9%L 4= [E 15 7.1~8.4%
& T El>TW e, ZORIOFFRBNT 152 FlITHY, #IENEE
SHRBH 57 %isoniazid(H) ) O rifampicin(R) %5 T2 3K TDE
P A3% TH -T2, 2. I ONGREFIEETOMIM 2004 4
1 H 1 H2520084E 11 A 30 HE£TICRETTNT 162 61T
Hot-, ZOHH  IEFIRN AL 57% ., HR & T 38K To
TRIRBIIX 43% CThH o7, ZDHH | HR & TediH Tl a1T
72 66 FlIEARIETE T 55%., H I 6%, R 39% CTh-7z,
fRSE5E T 61 (n=36) 1L4FHh 56.4219.2(mean+SD LL F[AIER)
%, FEEETOHMIL 7.9+8.6 4F, Tl #E (h=4) DI TF
Hn57.8116.7 5%, FRECTOWIM 7.44.24ECThHY, HiH
BEIT 2ot 70k, 5 FLNOFIIIBEREHID 47%
BT, 3.2004 AELIBEICHIETER AT > 7= 3 Fl D
et FHRETORMARE WA ICITIRENE ., 1GHR
TR ID I E N TEIRNT=ZD REER DT> TS 2004 4F 1
A 1 BUBRIZHIRREEZI TV 2007 4E 11 H 30 HETORH]
TR EAT o TR B ORI 24T o 72, B4 OFEFITTER
T 3 TR 2> TLEI DR E TS 3 EMD
BEMM L2 TND, 2004 0D 2007 HITIRIFEZSZT .,
2007 4E 11 A R ETITHIBHR L2 TERNT 24 Bl THH-T=,
M OTFRIL 5~10 FITHIENEERIGECOFILE G
B9 5L 0.6-1.3%REIEFE N O FIREREIoTND, 4.8
FHW OB EFRBE O L JRETW N e EL T
TRIRA ST TNz 15 BIDIREIZ1T o7z, B ORI E
59+18.6 7% (37-93 %) T TR P IIEN72< HREZ 12

B, HRE 2 4, HRZ 1 4 CThotz, FHIEFESIMIZ HREZ
220+44.6 A, HRE 36175 H, HRZ 212 A T, @£
flE 807.24319.6(213-1426 H)TH o7, FFIEE TORFR]
I% HREZ 355.8%208.6 H, HRE 338.599.7 H. HRZ 546
HTholz, a2k TS0 Emp g A, sz )
FNOFE MR IF 72 E DA O 81370 Fik/e o BBt
2D EL DItz

[isam 14 OB SR A TEAERBIEL L T,
BEIRIEE OO I ITHT B ERRE O 5T CTHHE o
BRI BZAMZF ORI 5 FEUNICHRFEEZ ==
DINEDOFIE Tz, Fiz, K 2 FOBEHH TILHRH)
OFKPEEDY 1 HETHRIEL TBYVEMBERRIL 0.6-1.3%ThH
ST, FRBI~ORRIT IR FFREYLNT L THREE
705, FHRIIAREE P IrE 12 2< A5 DOT OEEMILIN
FCHREEDVRNEBbiLD, Fio, MEROEK T LI
HRERLE T 522N PREIND, LinL., SRkt
RAMEEET DT R A R BN T TE DT
M7k REATHZENROBND, ZOT=DIZIFT 5K, DFEO
BEDHDITELFRESICIDE OO, 2 E A - 155
1B O RESE /2R - 04T BEIRHFCIE B ERHIBRE G il
EDEREY L 7 CEH AT AOREE D) ECIEHE I H
TEDLYVAT AOWFIRE NI THLE b=,



Kekkaku Vol. 84, No. 5, 2009

SV-5

323

ISR T E B D B

P R FEAE (ESCRBERERS THERURBE IPESFL)

1 Itz
R OIRIRR TIX, 5 —EDEI A THETIHIENHR
HENTWD, BITEDOEHEIRE (A) IOV THHEs TfThh
TR BN TRI2% FLEE D IR 03 5, JE AR 5501745 (LR
JIZEDR 19 RS a5 i A R G A ok
FUT. SR 19 4200 25311 AN B GRS B T, 1685 A
(6.7%) WEHRIEE THHIN, 2000 EThbbiigRaH
REH S LIRICIRIRZBItAS - on 731 N (FRIEZH O
43.4%, RIFEAZD 2.9%) Licb2<, 2000 4= 40 N (FHEHE O
2.4%, LAUFIEER) L 01 4 63 A (3.7%) , 02 4 62 A (3.7%) , 03
4112 A (6.6%) . 04 4F 113 A (6.7%) . 05 4F 166 A (9.9%) .
06 4 159 A (9.4%) . 07 4F- 16 A (0.9%) & 15 HEHE T £ by
BHNCHIBRSN CODENNH D, 48, FRRE R,
FRWEE o3 BRI LIRS O BRI OWTIRETL ,
T5,

2 FFEBI O

(1) EZE ABRFTIL LTOERETEEZ AL, %
BlEIE, ERIDSE D AR A/ T L2t RO L Y
RIS TIEBIE L AT SO B THEEAEIR IR N A B X
NG ETHOZE DR+ oInEE= Tl 2D BE X
FRENZE DT, IBFEMFE. TRENEONT B A+4y
THOFIERIN o T EBI T s & L=,

(2) FE 5 2000 4EA5 2007 4EETOD 8 RN Y BRI ABELTZ
AR T R RIS E LT, RFBOEHROIEAED
IETEAS 1986 4F (REP) . 1997 4F (PZA) & — D DR AL M
L. HIEEFEREIZ | 1986 4ELLAT, 1987 4E0D 1996 4F,
1997 4ELIRED 3 BEICELT-, 7235, 1986 4ELLRTD IR
WZOWTIEEE SN ST Ll TR AU ERFIE L
7o FT2. HIENER OB AT SRS, G THIRTEFR 2
L (CHBERImEIZ2L, &) | FIENREDHY CABERIEHY , LK)
D 2 BEELT, ZAIMPERFERZES] (MDR #1124
B C 2 [BICL LR E T 72 (Ve —2—f) 2Rl L
77

KR 148 BT, HAN 143 B, AMEASHITH-T=, HA
N 143 T A ERIETR DS 58 I, Y BeflEE B A 76
B, MDR JER] 9 B CTdoo7=, FMENIEFNL Y BeglaliEwE 72
L 4 fi], MDR JEF 1 Bl TH-72, LI IE H AR NERIZ SN
THAE T 5, MEMBREEGIT ., FIENAEE2Y 1986 4F £ TH
F&45] 27 181, 1987 4E7 5 1996 4EFF-F& 451 8 1]« ks 2 15l
1997 AL &5 11 41 3] 10 Bl Cdho7z, MBEeal
B/ WIEIFEI DS 1986 4EETHIFEMIOM, 1987 4735 1996
FEFEIEA 5 151 - ThlrfEl 2 51, 1997 4E LIS BRI 1] 43 141 -
Bl 12 BT o7, LB RE % B UE)E 12 41 C
WG 3 [BILL_EOTRIEREAH 65 A H) Rl TREE L C
W, FRIZ199T SRR IS HIIRNR I 2 S e T TV RS LT 43

BNZDOWNTHEI LT, B3 ETOHMAY6 - H LN 1941, 12
7 AL T 6, 24 »H LI 8 B, 25 »H LI EAS 9 il TH-
77 FFRETOHIRN 6 » A LUINTH-7= 19 filid, Bt 15
Bl Lot 4 57C, TR 65 iELL 11T 6 Bl Th o7z, HIENARE
W AOIEEE Y A ZERE LTEIT, IENEENEIL, A
il HREZ Btk 1GEHIEIER X261 Ch 7=, FIEImHEE
SM ORH3BI T -7, FFFEFE LRI, EEM2 116, H
SEREZ 2 8 5] (MR I CHESE 2 ) Tho7-78, S HRZ L
BT, VEIE D A RN DT, B BME 1561, Eifg
DAL 4 51 (ZR L 3 B, SR EOPEKR 2 61) | FFF R E
RILOEAIT 2D T2, BOHEEL T, BRI 5 #il (a b
— VAR B 35 | MR 3 1, K ARk 6 5 T o7z,
FRR AT R AG 2 B, BEICBDD R L ER L Qe
WAk, ThoTm,

3 FLH

FRUEFEE | PETBIIER I 23R+ 43 ThY | 2L
DEALTHZEIIHATHD, LinL, o7 8B N RL 7=
%, FEE(UERGNT, BEICES TRERAN A TH
DHSEIERRESEZ TLEY ITBENEB L OB oM%K
PERETL, FRICEE T A E RN ARG D280, AH O
FRHBRAN T ST R EL TERETHILEE Z DN,



324

SV-6

FRFERE L O HEAN P

itk B84 B 5 7 20094F 5 H

FIG . MEERIEM R i s RO E LD

HI 5% G I mrIEmT)

FERRIEF R A 212 C b D LI T CEIRE SR AR
ZAEY— =D)L | BRI T O R T D, R
TEX x ZFRBUEEITV p MEDY 5%AT CHEZEDHY ., p EN
5-10% DA BN D W LTz, 1. ABL B HIRE
BEE GO O ST, Fr S ARt UI= i B
THHMN, ZOHILIEHERE 2 FBLLT OW)EERED B E
BT 1977 FEOWERFFIA 1T 61% Thh->7-738, 2002 {EDOFHET
1% 85%L 72 o7, FHEIEDT-HD ABEIE 1977 AED 20.9%)35
2002 FD 9.9%F TR Uiz, FHREECTIEAND, TRIEkRE
I OPEEHE Bl D72 D APRIL, 1977 F0D 9.8%70°5
2002 AR ZIE 1.9%I T L Cu i, AR ABE ORI 1977
EIZ 48 1% T 7278 2002 11T 66 mE 72D, EOFLRIR
SR O TBAEER (1977 4E 44 7% . 2002 4E 61 I LT 4-5
WA ETCholz, 2. SRS MR AR R OB ﬁ%ﬁﬁ#
B INH TPEEIE I, 1977 4£0 38.7% ) SIfAHMERIC
2002 4E121% 15.9% Tdro7=, REP 12OV TH 1977 4ED 24.6%
5 2002 FED 10. 1% LT, L, SMIZOWTIE
1977 4E1Z 7.7% Th 7273, 1982 4ED 7.1%, 1987 4ED 13.5%
Tl RETHHPANTEBIL 2002 1L 11.7%Th-
770 EBIZOWTHEE N IKLL 2002 4E121% 7.8% T o7, 3.
2002 FOEMF A : BN EAEZ LOMMEDOHE FHiR
JEREEZ 308 BDHE | BIRNARR GG NG X IL5E T Cho
723 266 O FASREOMPEDBEE 1L, INH 2% 15%, RFP 23
6%, SM 23 11%., EB 78 7% Cdro7=, HIENEENIEE TR ©h
STEFIEHEB] 34 BITCOIMPEOSEE L, INH 25 21%, RFP 23
12%, SM 23 15%, EB 23 15%, BiENAE NG RM ChH -T2
VBB 8 B TOMEDSEE 1L, INH 23 25%, REP 23 25%, SM
73 38%, EB 23 13% Crolz, TRIEH Wi 1RE I, W
AL IREXUTIRIEE THROFIRIEDOSEA L IERT
it DB EE 28 i ME [ IS 8 o 7278 . B 7 721 b AL
Sf, TRk T BT 60 MM AEEE 1%, INH27%,
RFP20%, SM23%, EB17%C, AR &L, RFP, SM Tl
HEZHY, INH, EB TIXAE TIZRWM I IEN 2 ME
(2o, 4. 2002 FOFEMFRAE : 75 5L/ 2 LDl ED A
B EIRIEREEZ T INH Wt EDSEEE L, 2otk 17%, B2 16%
THEITRSIT, 50 5% AT 23%. 50 7% LA | 15%& H4EE TR
RLLVRAAEZEITRLNT, B CILEREHE T 35%,
Z O 15%E R FH# T2 MEM NSNS A B 2T
7o AMEAEFIT 4%, A AREFN T I5%EAMNEEEN TS
WMETF 23D 503 B 21T e Mk IC LD E W TG Tl
TR T AN B 4 HB IR & A 3 IR CIE 18%, £ OffE
14%& . RES T ZG Te il © INH 2320 ME A2 -
7-o REP (MHEOBEE L, Lot 8%, Bk 1% CAITALNT,
50 AT 21%, 50 R LA_E 5% EAFEE TH EICEL, Hﬁk%f
VG F 35T 29%, 2 Ot 6% & BRI TE I THEIC

SAEEENT 44%, HARAFENT 6%EAEAFNTHEI
%< HIBIC L A1E U NTHL TR -T2 25FF B R 4 I
LB 3 IR TR 10%, F DML 5%& . RHE i PE A3 To Hl
1 C RFP MHENSWME[A 28 >7-, INH & RFP & H T
5HE. REP TIE INH L0 F N LD WL b
TUe, SM, EB IZOWTH BN T2 ML 7223, i 5k

FAZEDE N NE B A R o Q2D 1E SM TR R A
FDH, BB TG A L 60 s A O A0, ZLIshk
DHEBEICHMENSE Ao, INH J0iE3E =R -2k 580
MREDSTZM, REFP IFZEE R LD E N T RS20

277,



Kekkaku Vol. 84, No. 5, 2009

325

DT i LA P A L

JER hln B RO E A R e A )
JER TR B G P IR ST iR E L 7 7 L o A B AR A )

PRI ILV
GRS
FEZDOZENE SO G MR H D, OLDEREEE O

W"“%@%@%i‘ﬁﬂjﬁ‘éﬁim“(%@\ TR LT FEE I
st 9508 EMORFE SIS E BRI T 5, ZOMA LT,
BB DS E R H T ERW RIS Y RlFEACHEE L T
UNRUWNEEE DS R R ICB W THE D TH S, ZIUTK LT,
HOFEEOFFH ORI IV E O ME =N 5&,
BRI P ORI A A T & D 1012705, i
T, Bl Tl MIE FRIR EAR X8R L e L <
DREREYYIEZ LWL CBEB X TR, ME MR
IR, 8, 548, FE ., RARZE, 8571 (Frﬁﬁi‘m
IE) AN DD, [ERMOPURIE IR EEOEEITH
GENTEY, FEEROYEIZID8E/RIT 120 Euﬂiﬁﬁ sh
TWOREILETH D, I OFEEHE R AR CIEA—73
Yt |2 X DHNEDNHESES N TV D08, Bl E L T
e AA—REFH U8 eSS S 4R B R ST,
FERE I OIERFAIR BB SN0 1920 4T, 7VERm
— VNI E FIRE L7~ Petragnani Bz G L .
Lewenstein—Jansen ¥ 1930 4-{%. Dubos 52/ N1 5
1% 1940 AFARICBHZE S TS, BEFEREADTE R RS i L
Theb A4 72 Middlebrook7TH9 KiHiIT 1950 4ERDOBFETH
%, BUETIE A B E I L DMR IR 2 DMEUERY 22 0775 E LT
HARIN TS, BREFEEHREICOWTH, BUETIZE /2
o—J VPR O [ 2 JLffE & U 7oA 1A 2 £
THY, FAT VT AT O ET A FBREERIL
IR L2 > TG, SEANR S R AL LTI, ek KB
Hl LU COHMETHE FE VA L RIEDMl H SV CE 203, dT4Ei8E
G+ EROMHZ HAE LT Line Probe Assay 233 b
NTWD, ZOAIZE 1980 H14#40|Z Polymerase Chain
Reaction Amplification (PCRWVENFEIHEIL, BIEICEHET
Tk & TRV E A BRRS S AL, PUBE M SIS & T
W5, EPIRRAETRIZ OV TR, 1920 FER ORI R
NIV DBRFE LIRS B Lo TR T 720 o753, 1990 AT
Teo THEARZ T I FLI B R BB 70 LR R S =2 b %%
L BUR RIS LD IR DO~ X—=T HENS D
Interferon—gamma (IFN- vy ) ® £ A % H 42 Interferon
Gamma Releasing Assay IGRA)NBAFEI L, VAT 47 =1
v TB-2G LTI CITALERKRISHE TV 5,  Bvidence
Based Medicine D@L | FEEZRIWERZIMNIC BT 205
DRIEFHHH TR F RO BT 9288 _EDZRMN
F<Ie o TND, ZIHOMRARE BRIX S S I E BT
HIEND, FEEOLSEFRLOFE T, + 072 R
M THHILITER R, KRR T LTI, Bz
GriehtRE (YL - 8990 A IE OGRS A 1T DR FE R
FEEFLELT, T~ eV ARV AN E LT, FEET
Bh S fE M IC T LR I L 7 7 L AR S R i AR O fd 11—

AT IR G IR S A DML R USRS 2 R Y2 I D A%
K —RE720)-52%% QuantiFERON TB-2G D FE{REEIZ D
WTCTHRTELS P ETHD, XMz AW mETHD
QuantiFERON TB-2G DL ZHERFT D IZITMIROE: B
DARAT 3% . FEBEO ELISA I EAE TN EENNLET
BY, ENBIZHOWTHEIRTAIT D 5 2 %, T2 RIFFSR AR
® QuantiFERON TB-3G IZ oW CHBEHELIEL FETHS,
TR T B ST T HBR L~ 7 L AR M A R oD
TP R RO 1. A ARFE L P il i i A IRt
ZTEENINETEML TEIRFNEZVERE O/ ERHR E
SR B O N & NS, 7B s RS Ve A R ©
5 Line Probe Assay OFEEIZOWTHEEETH T ETH
%, HALKZFFRBER R TS O BIROLE LT, 071
W IR A ORE R FE I DWW TS TELS T E Th D,
KRR 12 T & T AR R IR « S THDH T
BRI OFERZ W EAT O I THY | FRE RSP KE
VN, TR K S S BT R 7 5 B s ) A S R o A S P
O BB AT, WHEREL 15015189 & HUESL/- /%5
E, PR SR O EEHICHOWTIWA WX i
KR MRA RS 200714 8 FokS EEARAL ) 2B £ 2 T b3ED
BUIR ERTE S FREHIC OV THLE ML CHEITALDEE 2B,
AR T LHER B R IR T DR AR AR kA
ko Bz 535 L2 MR D,



326

SV-1

QuantiFERON TB-2/3G D5 E{RF

itk B84 B 5 7 20094F 5 H

BN — R (R TR R JEPTHIR B L 7 7 L AR SRR A )

[1ZC DI JiE R A BT ESAT-6 & CFP-10 2 filidH s &
L CAaMmERE% I EEINAA X —Tr~y (FN-v)
BENEL, SR E BT 574 T 47 =a TB-2G
(QFT-2G) 1%, ESAT-6 & CFP-10 234 BCG kkoshE DI
FEREMERTRTE I IZEE LW . BCG #ERPIZEA Y D
FERERZPEDUIR B IR D B A Z T I DR R E O B O R A
HETh5, HARIZEBWTQFT-2G T2 Wi L TOKREZ
L BRBRINGED STz, SBIT, —FEEEWET OBl i3
DFTARTA NI NT, QFT-2G M DR HELEX
NoHEVS T LN EHITHEHBIEN>Tn5DH, L,
QFT-2G A DOFE B % [E] CTBENH LB ADLHY ., A
K EEIZ BT AT NHLINNT o7, Z2TiE, Fox DT
STREEE O R, BI ORI L KT TN
F SO AR D QFT M2 (PR : QFT-3G) 122UV T
WD, [HEERFEE RS AL EAE QFT-2G 1%, <0
T =R DR R CHEAIN WA, YRoZL
RHIRE D EAFAIL ~L 35 RIS 5, S, K
B A — N FERIEHEE M CIERITE QFT-2G B
PERERELTT20, BRI MOBRE L ¥ —CTHKR
BLIZEZA, BMERPMRRB LT — A% S0ndb 5, 2L
P 53] g 47 G a Y o e e G SR VA SO AN 15/ N L 52 (AR
OFHEAMEEE DD, Fexld, QFT-2G ZHL TS
i Lo U B A BRAA T o 72 A5 B WS 2t A HE LT H s 7
W 2 BB it R AN B BRIC SN L 72 & 5% o9 1Y 4y
DO—ITHETHI NS 5T, 2008 4EIZi1E 2 [E B D
WEEHEIT>TRY, FlRl LR L CESN TG NE
EOTHMET D, [MEREEICEEEZ METRHET] Hxo
ToTWHKEEZ L, QFT-2G WA D% BERsT175
ELISA O FHIZDOWTTHY , ZOMUTHRAEIEE I KRS0
B2 RATTIR L LT, A OER- M ORIFEER SR N
EZHND, QFT-2G WA 92 i i 1%, $ifs
REE E3RIT IEN-y FEAEDME T 975720 FRMLELZ I HUFUH)
WATHZENLEELNN, 22°COIRE T T ELE I 1%
12 BEELANICHUFIRE A T IDTRESILCD, 2D
WZREL . sk 12 B LD B R A2 HESE 2 BN sni-,
FoxbZAIZOWTRETLZR B, 22 C TIRIFESN -1 E
X, 12 BERICAN O MR B 28 21T 2 (T BRI B 4 & LR L, f&
RO DI N LD IRENTZ, — 7 BRAFIREE 3 R
ICREIREEE RIT T2 ENALINT/RY RO LRAT - %
DOBROIRFEE B g A TH RN E N,



Kekkaku Vol. 84, No. 5, 2009

SV-2

FE 5O GRAURY: A MR ple O MEmas)

[1ZC DI )PiEE F 1% . Mycobacterium tuberculosis (FAZ
B BLOGERE TR E (NTM) 2MEE T A2 813 E 50
YT, OBENSFEZRERNZ AR 10 7%k 19.8(2007 4E)
T, T EILETHD, MEEEOBZEITIL, M O
NHEHETHLHI LD, KEEFREHE 4 — (CDC) 1L
KEEREO BRI RIT, 21 HUWNIZHE T 5 285k
O WO AN MHE 2o T-Z LT E @) Th 5,
WAEMORE ITEEEREN RO O, AR oM
AE (SMEL, Sea856 . pH, B EMSE) | s (BSL 3% OH
MR AR O LS | A FEE 9 A B OEIE 970
B BRSO W7 0 2 SR AT B D AT REE ST
ATWD, KU RT T AT, YBETo 1SO15189 R E I
PEIRDETOIRMFE T, R B O AEESE FIEE
(SOP) DYERK., Eifi 33 X OEIAEE TORERND, Hils @ 5
FTREOWNEREEEBOMBESE2RETS, [HFRED
FNE] B H#4A TiL, SAP-NALC-NaOH ALERZEfEL . B
WA, B, BE TRE2EHlL D, fleL g
WEOFTALEL L, SMEDOBEIZZ1 5 Miller&Jones 3 ¥a% Gtk
L AT S A 2 (R L) AUEE 2 fiE L, NALC-NaOH ALEE
(05 F:3000g 15 43) &3 fiith ., Tjk PD KM (A A
BCG) ., XIT 7T —h 3D (S ARAY T AEF A 2—)MP Rk
JZHEREL , R A 2 E L TV 5, [MREEDONERE
B4 BR oo M 35 ] M. bovis (kk12-21, BCG/Tokyo #£) .
M. intracellulare(ATCC13950) . M. fortuitum(ATCC6841) %
K E B E U=, M. bovis T IAERL T ZE BB T O
INBIRON, M.intracellulare 13, i85 A T H OFS E & H
WCHEE I CELRMEMEAE 2 . S52 M. fortuitum (LG
DO HEFIE OB NZ B ELRINL-, Znbid~AaL —X
(i B ER) 1T THY B L. ODO0.1 (530nm : Vi—spec, it 3t
) | ERE 500 L TONEIL, -7T0CLL T
FERAELTZ, 20D 3 WA —HEL T A HERAELR
FRICALERZAT U, H B OHE B 2R ML . B A gk
LRAETORRR (B ) ikl T\ 5, [ S L OREHE]
FEEEMRA RS 2007 TIXKEEHEALL THRAEICIE
M.bovisBCG %, @fnTHif 12l M bovisBCG., M.avium &
M.intracellulare % & oo 7 )V EAHEREL CuND, M1
bbb RKERBRO-DICITAEZE (H3TRa b L<IE
H37Rv;JATA 11-02) . M.kansasii (KK 21-01) 38 LY M.
fortuitum (JATA 61-01)52F) 9%, (i H358EH1IZ XD
A—T—DFRRHY) " LS TS, Bk Tid, Bk,
Bife | Win TR ISR CRE O PIBE B 4 AV R O |
DN, ZEVEDRIEEA KL M. bovis ZAWTW5, L
T.NTM (3B O EV 2 FfEZMH L TWDAN, HiE
DOBRESLFIE, 7 =2 BLOBEESARHIMETH D,
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5L EW IR A O RS LR AL

FR O GRALKRARBES R BAITHR)

[IZUDIZ]EEIRIR A IS 31T DR BE AR AIE T, MR Al SR OB IR
A RPEEBEIRIICRGET 20O THY , FEE B (N
JEE TR RS ) D I T M TR AR O MERE ST
P BAEED | BRI fEHHIE | 5 RO R R FER, s
ICELHETOETOEE LN IEME THIO TS HD
Thd, Sl A (PiRE) AT 550 7AW
(BAs 1) A O EHRIEO EFS LR I OW TR <5,
[NEBRE S ER] BERR-CHEM O ATV B BRI
Biragts i @tar ha— W= ha—/L (PCR
1B) T2, . CHIRICRATE YRR ) &
fE UK A5 PR A 179, PCR RYEM S O FHA Tl
PCR {kDz ha— L O F1EIT 33 O/~ — 205 5EE
N, T_RCOarba— L aETXTOHEA THEALTWDE
AL 76 Jitii% (20.7%) IZHE 9, avbr— ez e EH LR
VY 8 iR (2.2%) . fatkos he— LA LRV 10 Hisk
(2.7%) MY FEEE RO BEEEOR#E B OLLEND
Lo [HMRS EEAEER] BTE, D SEICR T DA RS B 5 B
1 () BARE RIS — A BL PCR JEYEHT
DY —_ADBHD, UL, ISR IR LD A THY
DDH HEAE 13065 L LTV, PCR EYLERTZE 23—
AT, B E D @M TH A0 FAE Dlitigk ClEiE
it Cho7=m, RIEfRONE R Tl AIEMEO WA THY . Btk
arha— L MEAE E TN b — LA EL TR
Mgk Chhot-, [EEMmAESEORE] 15015189 (Jif K a2
EE LW A RE ST DR E B R ) 12D (B)
AARE A MR ERH S ICLDBEREEOBENDH D, B
R TR 21 4F 1 HBUETH T 43 fiigk ot EoT
W5, ISO15189 TlE, =R A MR EFIH (SrEH, JE1E
WLE | PREHEE . SVE R OB L oofnek, IR AR S) B
F OB SR FIR (A, EEAR—R R OBRIR 54
HE2R . A TIE, A TIAO SR, RS 2E) D
o TS, AL E - PR T B AR R, FERERTHE &
L CESRFIHER R TSN T DA IO BIRESIL, 3B
TEREFRIT 27 HiFR DA THD, Lol BEEO 7R AN
FEDMEWBUR 2355, 728, TR RERE M X EE R R A ==
BT EWMFHIREORE ECTRIETHINEL T 2>
TV, [FEHRAISEE 2007) & 6 ENEEFHRAE] .
55 8 TS BERAE ) DIEIZIBUNT, FaaRaRk M, A AP —F
ST SRS PN - ARG A D FEBR L AN ER TR FEIF O S,
BT IRAENCLDRE R ORI G EEHERE O BEE 2N 772 L
[COWTHERL TS, [FED] T AEM B O
PRAEE LT, PN RS BE 8 B L AN 48 B oD M 1 X4 25 C
B, FIUINZ TR R E L3 Qi sy 1SO15189 D
FERFIH|IZOWTHESF T DM ENHLHEE XD,
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TR TR S AN RS2 MERR AL O NS FE IR AR

T B (TR ek L 7 7L AR R AR

FERZIEL, —E OIS BRE | L S FEANESZ M TH DR
O BEAERHEIC TUZEAL TR T DI B TH D, 2002 FEIC
FERZIRIEAF T s 2 ORIF) 23 320t U 7= 4= [ 3RA L A
T, IS OIEFNT M2 FF S B IR AR EE O
8.2%I\ZAF(EL, BRI BE OB AITIZ22.8% Thd, 1=
7R (INH) V7 7 ¥3 2 (REP) O G IZTiE A2 H 4 5%
Al PR R ( Multi-Drug Resistant Tuberculosis;
MDR-TB) (T &AD 1.9%IZDIFY, KiTEEShTN5
Extensively Drug Resistant Tuberculosis (XDR-TB: #2% %l
MHPERSEZ ) B 0.5% MRS CTUD, S5IZJEETOMmfE
WREUTTELL Do HY | T AEYHEL L TOFRH H D, it
M3 D %G OIE TN TIEANE S MR A DORE R L0
TBINDToD | FEEEE OFEAN S R A ORI, TREIC
BEHEEETHIHERERRN - THD, RBERIELIIMEDE
FEMEL BRI CHERF UGE T 572012, FE B i Bk
DWW BRI 3D EEEFREIND, M EERAED FiEIZ
I, BRE FIECHRIEE IOV TONERE BIEE CH DK L
FHLE | SN DIR AL O R F A AN 5 ARG B A AT A
GODLDON—IRH)THD, SHITHMER M =20
FIERSHY, B ¥R L—ERE LR E R Ozt T
METHHEGaATF 7)) | KRB OBIRERAL
FEWE] 8 L Ll 92 0715 (SR T AR) K O O Bl ©
O R CLAE) NG END, EARZERED
PR LA B A S 9 245 & L AR Z MER 2 Db DD
FEEEICDWTIE, B gk CH A HEfH L TV DA E R
T BRANIA= T — IR E D% 15700, L, BiE
B OE XL T B0 — RIS R I o
MEEAERERE AR ) 2 U R A B A 1T, BRI,
D7l bbb B TOHRERIITEZ a2 H SR % (H3TRv
) WD, LU EBRITEEERR 2 TR L T D i % 134
2O T, R ERR S BER A T 0551, KD
st CIREZ M CH AT La MR L T, BAMICHRAET L
WZE ST 203, Gy Mo L XITHE T D, Eik
R T AT, EMSRFPICE D E A REL 2D
IZ=T0°CLL T CHFSRT T 5,  FANRS MR A& O /MR
FERHIEEL TR, 7aRAT =y 7 L XV T AR E 21
Do VAAF oI NSIE H i OB IR T D #mN S
oM, MAEEICEAMEMELMHZENTED, Ll K
ZHRRAE IOV BATF =y 7 & E i3 I ER A
DRI A TERIRTT TIDMFELT2 D78 TR 13 K F
ThHD, FFE, TOFRMFRE CORMKERN/HDLETICH 3
ED - TEY, Gl ORGEEO S THHAMEIZIZEEAE
VW, MRS Rl OB ONEDD I IEEL TRFLT AN
HDHN, 2O FIEF L H R GRS R E S 8T
B TWD, BRAITIZIRANE S 2 — o BEEn O fEAZ B Ik

ER BN (5L, B ISR W TRARZ R E
it EEUENIE L LB CREE AR5, 2 5153 TR
12 A ARSI P2 IR E R A ARG R B 208 2002 F00
EEFERIL TUD, SRV T AN TR KREEH D FAH LT
RN A BE AR L AR B TR A TR SR AR A 72
AR DRI L7 %, AR T ORINO LT T HH IR
OFABELIEIZH 0, W Y) 7058 B IRREICH DG O3
ek arha— v Oan=—8 T2 I - /N GE
MO FREMEDN B E D, Fo, BEHIA I3 TR 720D B ITER
R 2 ST CCEER U0 L R E K I 23 % - TR I
LWV F L HD, No—=U RS EE F T
B, EHENV Ty a b — = P R E T H LS T
DHEFFROSAA VAT OB D72 3D, A ARIZZ D 85355
W, LM ENHLEE DD, R OIARZ
PRI, IR RAHEE T DD IETHD, D2
SR MEZ AR, AL Line Probe Assay (2851 A
FTRWBIER L2255, ZOXI7RH LW OWTE
FEE OO TR ERTHEE M THD,



PURYILV (B87H ICDHEES)

B RERZ IR

B B

DNENIHAE, O P EIEN DK E E A~ EH I H
5, DOMED BN IE E O AV E Rl 3720121
%ﬁf:fiﬁ%&@%ﬁ%-%ﬁ%%ﬁ%%:ﬁ%ﬁ“%%ﬁ%éo FD7=
TiE, TERE R O B A W B Y D0 R (B OREERA
féﬁ DOTS #&ME) 2D HEEHIT, BEYLE DD DR Ip & FE
BB it R 2 s b Lt Al ifoteitb\o DT DOfEEL
LCi, G 2 5 W36 L3570 Ol @2 o ss(k,
BLOMEEZ S L0 E MRS YE (Latent Tuberculosis
Infection ; LTBI) &2 Wr & 7 ~DOFE M) IR (BERT DAL
T 3D,
FERR YDA DLW T ELE L TRERIL, Y~ L2V BUG
A V) SISz, Y ERIE, A MEREL L TORE
Gz B % i ) S HIE 9D HER) 23 X BCG #2
FRIE S < O FERE DL A (1 : M. avium complex) D5
A RZT BT | FE BT OIR U (i R AR 72 D (2 T
P SHESNDMERDE, T2DB HBOBE 232\ 2
LR RO S THoTz,
ZHICHR L Tl B R E DR TE WA RS L T,
Interferon-Gamma Release Assays (IGRAs) 237F H T
Do FEE R BRI L0V BRI . FEAE SN A
H—Txrr v~ (IPN-y ) &% E T 5 LI ISR
POHFELZWTDHETHD, %@ﬁi@f&aé
QuantiFERON-TB %21@‘{4\7(QFT 2G) 1%, #EfihFE 2T
TR L L CEECE R L TEIED, I%VVWL
R FRSCEIFRNE A O E HEIE OIS AL X TD,
LU 35, QFT-2G O KYEREEHIZ, A O H )7
OSSR OFEAN 722 SN B 3D 8k« 2 BR [-CR L FE
SNDIDNTIpoTe, Te&ZIE (DLTBICRFE R E) TOREEE
TR ERE (BHE)ICHERXTHE VO E OO ?
(2)QFT BattE O o T IFN-y FEAEIGE N EWEIZE
EERRIFLLTWEWMEBITARV DD 2 QR EDES
BEETDHE, QFT B ICRL T 8 0f AR
DI ORRALELC) il XA B iR D A Tra CTHA 4
BT TR 2 (DR R AR B I F G R4
DT 2 G)RYUNEFZED QFT [HlnE TOHIM (Wmdow
period) 1324 H A TEWr 2?2 B)FLSEDORYLZ M
RO ? (DFEEZEE S LTBl ~O{bLZ5# LB AR O
SO 2 EfFEZ IR E b T EREOHS
FIZH QFT-2G BFEMET_EDN 2 R ThHDH, £z, H&D
55 1B (ML S B 2 I 2 TR B AG) F TR
FRZMEDNEVY) QFT-2G DR I, M B ooz
Ko THRIRENSOHDN, Z0— 5 THREREBI O DR
B9 BRI R b IRESN DI 5T,
QFT-2G 1, fERE DB R ICH A a2 b 72517,
QFT-2G DA, FrE HIRFSE D [ 2BEBEY I ) 322

itk B84 B 5 7 20094F 5 H

Wik E L RS

Bz (L A AR JERT)
JER R 2 (H

(TR ERARAE T B E)

27227210y, BRI N B VDRI T Ch Y I D %) 52
MO SNDZENL ST 40 7L LOBEEEEE L
rﬁzm@ﬁﬂﬁmﬁﬁrjﬁ ELipoie, LinL, Hrik A ORE
BEZICBIT5 QFT-2G D (L % 2h 5) o~
723 S (ME%E)&& IAREL RSN CNA,
A UMY LTI, uiwctbrz.c QFT-2G Z Hu &< Gk
Mmf@&@i Tfﬁf_o HHFIL, FNENOE DL
S SRR AR 210 T2 Bl DR 4ERR R 24 1 DRI
b\f_i&ib\tté“ SMEDLOE G2 TRtimL iz
LEZ WD,
728, AL ICD GEESZHNATNHNDHOT, QFT-2G D%k
R FEIEOMSZ & Te1ED, QFT-2G LIS IGRAs EL T,
3L QFT M (QFT-GIT), 33X N ELISPOT 1£% H
W22 (T-SPOT) 28122\ Th, B+ A%z T
ik CWZTEL FETH D,
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QFT O FE 45 B LFE L 1) 2 B3 2 R ZE ik S

JRH B (TR R JiREL 7 7L 2 )

BAE Y 42747 22 TB-2G (QFT-2G) 1. 2L Dtk
UH—=ROTFRBE DR E TSIV TNDD, BIROZ LN
LI DO BRIV~ 5k B 45, FERS, il
BAZBWT, F—H#ikE 2 cofErr 2 —THRELIED
A FERNTEHEL TV — 255, 2972 QFT-2G Wit
DINTG DX ZARPT BTV EHHINT T SLE 7 BT
ARG BE DG A BT WO L~ L ORI S fR 21T 2 L
NEEND, Foxld, QFT-2G AL TV DL DR
RN URS A B AT T~ 72, TR R, ki L TR & S i
FTHFICHEN DD EE 2 DNDEFE D D 7l i
G o T2, 2O IS i 12 LTI T DO Hi i
FENMELE BN, BEIITIH LI RAEERE ~0
FREIIEEICHEL ), HILE 2 B H ORI 21T > TRY,
BRI DR A FLORE B2 THE LIV, 5% ERRE
FEBEZ DM AE T D0, BTSRRI A A
TTREDGNEEICHE R T NETHDH, ZORMBEICBELT
IERERIR 2 D X AT 72 L Z AL &7 > THEHE S
BV, RSO mOWREZHEE T &L Ebnd, — 5,
QFT-2G KA DL 2N TH O DR LS
T, BE B ARICBODTEKRSN TS QFT-2G Okt
AF QuantiFERON®-TB Gold In-Tube (QFT-GIT) 23, BEIC
HADAOFEAE TR TIEHEIN WD, 20 QRT-GIT
DOE L. QFT-2C BEICBIT A5 — AT v 7 ThH MLk
EOFENKIBIZGEESN TS, QFT-GIT TIXEHOD
Iml AERMAE 23 3 R LI (B ezt ar he—oL | i
PURL, BifEas b — 1) MO SILTERY . &I e )3
TR [ ZBARSILCND, F-EEEPURIL, QFT-2G
THUWTWS ESAT-6 & CFP-10 1200 , R0V 0 s 7 14 45
IHLUR TdhD TBT.7T NET-ITIRIMENTWD, & LhE
FAER ML 2B IS . TR LB B AR ISR E T D L)
BRthS A, HEHT IR B E W AZ LIC IV ER M55 A
THEBIZHEE BT BE R 7260 BT QFT-2G OFF |
[RCdD, £ 12 BRI LA O MG LD S AT
END, ZOIHNT, QFT-GIT IZFi =2 B DB M e, £
D FCOREREN S\ D EREEE T HE, QFT-2G LV
EE THLZENTAEND, FIH, Forx ORFREROHE
BT, QFT-GIT X QFT-2G XV ERE THY , o RIRED
BRSO LIVREN TS Y, 4%, QFT-GIT ®Z
Wik e L CORARAGRN -5, F2, QFT-2G i
LITHEAR DN, R0l ESAT-6 & CFP-10 2l s L <
VN IEN- y PEAEAR S A G322 Wk T-SPOT. 78 73,
QFT-2G/QFT-GIT SV EEE ChHHZENZLDOHE TR
LTS, NS HIV Y E O HEss & 123\ T
QFT-2G/QFT-GIT OREEIIL 950 T-SPOT®. 7B Tl
KOEEN DI NG HDT0D, 5tk T-SPOT®. TBD

AARICBIT 22 WL L CORBOBFFZD, — 7, [FN-y

PISRDF AN A L HHET DI ECIVRED N E4 B FT
WFFEBATIHON TS, i Ruhwald 51250, QFT-GIT #ifk
FOE/ A THD IP-10 ZREL, IFN-y OfEREED
WA INHE T HZLICIY| FRREZ /2RI LB W

JREED ER eGSR 2, ZoJo, MEREE R
BNELOD, BWNEE LR LHIELHIEZRDANDLZE
XD SO R R AN ATREIC /2D LB 2 Hid,

1.Harada N, Higuchi K, Yoshiyama T, et al. Comparison of
the sensitivity and specificity of two whole blood
interferon—gamma assays for M. tuberculosis infection. J
Infect. 2008; 56: 348—-353.2.Ruhwald M, Bodmer T, Maier C,
et al. Evaluating the potential of IP-10 and MCP-2 as
biomarkers for the diagnosis of tuberculosis. Eur Respir ]J.
2008; 32: 1607-1615.
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/INREA~D QFT % il &2 DR

ok &, HUFAT 4 (ENORBCERE matibe NERD

B BB 23D 720 N TR B PE RS B E B O Wi Bh 2 W o 4
% ORGSR R LU TREED R E /N VDT E M5 5 e e
(LTBD Blo k22 W72 8% B, /NREIHREL T
IGRA(IFN v release assay) Zi8 N5 LD AF FHMEN <
HIfFSICD, — 5T, LA T PRI 9551
AV PEAEIE AR B T A REMELI R (— IR FE R &
B NASERZIE) \IC L DSRS0 I A OfES LIRSS, A
2O HEFICBO TS UNRICEITS QFT BED%Z
MPELBW EEOR E XA %R ORFTREEO — 2L T%
FHITND, 2006 FL0/NEFEEEZET H/NERES
IGRA BFgeEic k0 /NE QFT BFZe4 | ASMEkS L. /NE s
BERRGL2 W C 815 QFT O AP ERFUC W TG & E
AACETz, /NRETEEIMERE R I Cld, 2EHIT 82.9%(29/35
) 23, EEEPEBNC IR D E 93.3% (14/15 61) 73 QFT Boitk ¢
0. RRABIZ 5B E TRt &[R4 D E 2 A 52 &3
U7, A28 REIFL IR 2 & el sh BNz B W Ch AR V4
LRBEIC BAF R 2 AT+ A2 20 Rc k> T IFN y pEAE
JEEDZERNIDNZELHL 2D QFT 2NEEMEF 0%
WV NFIRERERE R OB WAL L CIERICA I THD
ZEDNIRENTz, FTe, WK BRI & R L) A
IR EONEFHTE AT N R AE O QFT #5R&D
LTBI ZErics o4 LMLz, 3 L EOAAFfnEE
TIHBEDE LT — 2 S HEE IR YR (30~60%) 151
I35 QFT Btk (3~6 % 9/24 i, T~12 &% 5/24 5], 13
WELL b 6/915)) 23R 7= 03, 0~2 )% CIEIIE D WERE L T- 1
ZEROT QFT BPEBNE RS N270 -T2, BCG ARBEFE RS H
DY QFT f RAEHELH Ao, JLsh AR5 LU= LTBI
PWHNZRBITS QFT OBRERBEIRIBINTZ, ZRHOMBG
AR a N R WD QFT i fREE”
(R) Z1ERLTZ, LRI DE 2R, «QFT I/hRICE
Wb RN S oD — A TCEMTHERODHD, A
7oAk o, BE EOBARELHi AT LW 5o []
REVEDS B O LA S LD IS 23 I B9 5 O ZEIA 73 [N i 72
JEBITQFT Btt” LHIBHL-8A O M E #1351
REV, Tz, Bl FIFV A7 O @\ MEME AT QFT
Rt 2B &3228 > T2 B3 B I TR O T REMES A BE I [E
PRGN 2 TH ZE NS EETIH D, 7T /L BRI
SR ZkI G2 U7= LTBI 2Wric 8 Tld QFT ORREE TV X
WCHLTHPLLEWSDOTIEAL, “QFT " oZziR
P E YA R ETHIEEAREY THD, /NEExRELT-
LTBI ZWHCEEL CTIL, ZOFImCRAEE B BCG . s
VRO EHEE OFRE | BRIk L, B P OFE G - Y E O
HBLRI 2 L 2 AR B T AZ R Z1 7720 F1sh
W ZB I U UIY Bl T AN BICHL T
QFT ZM# (MBS T 2 BF ) LRIl 2175

FEAMGE Y THD, TNETORHNT QFT OREAR B A
DTS TS W LTBUER O IREZR 2 W% B IR EE D
EWVRASE OB - AN EEND, Fox 1ZRRIN 2 0z
BERHEITERY, — 5Tk TR Ik aE B <o/ N 2 %)
SLUTENBE DRSS QDAL — 2D IGRA Tho
T-SPOT®. 7B % QFT LR TIMEL . Z DA FPEA e i
SRTHB,
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G NI (231D QET O L3

A 2 RSATBEE N E SRS SOtk

HIV BEYE . A7 1A R, HT TNF PR D G 2 i £ 5-
A ADL OIRWEIBE 728 O NEE A ICB WL, B
TEME RS RSO TR O B M1 5 L L8 1] 32 W 70 B8 i /e
METHD, KM, kKEHDLWIFTHARIZEB W
Interferon—gamma release assay (IGRA) 73 L7V Kz
o THEASI, FERIEYZ W2 T 5B Z0H L
[T/ > TETCWD, BCG RN E KL TWD HARIZEBWT
QFT ZHWAZEIZED, YK ZEHW=IGA T il
DF NIRRT R E I A D SEHZEN AT ReL2r o7, Hafih
D prospective study [ZEVNT, QFT BtErY K5z b
A OFERR R A LV EMIC T T AL IRESH
TWD, LML, IGRA MM i B AR A LT ik
THY, FE TR IE IR E 2D, YBETOIE
B RZ BRF ST D QFT O Tl fi 1
(n=379) | (AT H2>D G I K T %4 3 2451 (n=376) |2 331F
% QFT W MESRITZIE I 77.3%, 64.9% THY . sz i
T QFT Bt A =KV, —J7, QFT & T-SPOT TB
(ELISPOT )., W % bt L7z Systematic review Tld, QFT
vs T-SPOT vs Y CRNTT D&, R, FriEizzh+h
78% vs 90% vs 77%. 99% vs 93% vs 97% (BCG HEf7zL) 59%
(BCG #:ffiH) L SN TRY, BB IL QFT 2ME T
DN EE L QFT XV T-SPOT O EW &S TV
B SERHIEIZB UV TH, ELISA JEICXK5 QFT 12k,
ELISPOT 7£Z V= IGRA ALV & |2 fs e e At
T HAREMEN DD, T T, YUbi s 522 L @ B i B fifi
FERZERE 73 B (5B 69.9%, Flin 15~97 m%. T4 60.2 #%) IZ
S RIRBRLA 14 H LANIZ QFT & ELISPOT Z [RIFIT4T U,
JREIZOWT g Et L=, 22T ELISPOT &%,
QFT-2G DT AT F R AV TR LS4 HEL 7= Bk
ERA2 R . TRk ELISPOT kit Z VT assay #2770, KS
ELISpot |2 CHEMT 1T »7-, ELISPOT ¥ E % T-SPOT TB
DILUEZHERLL 7= (FURHIIY Spot 26 LA LG . s smif)
RF2A3560%, FEEIIERNIC — EHIB AT oA R fmyE
T E RG-S T E | HIV RYWE . R e, FER
JERRODLHE LT, IREIVERGFE R E 73 41 (QRT-2G Bk
R 70.6%, ELISPOT BiPE=R89.0%) DHE . it ez ik A
FZ2HT5 28 B TlE QFT-2G Btk =Ri% 57.1%, ELISPOT [
PEFRIT 85.7%, Sas MKl T-Z2AF L7\ 45 BTk QFT-2G
B R1 84.1%, ELISPOT F5431% 93.3% Ch Tz, Lo T,
FE R ICRB O T, E EWE ORRLT, Sl E T
% ELISPOT NIV EE A SV, QFT 1% ELISPOT ¥£ X0
BT THEMIC, KO THED, gl ge
DBE T, ELISPOT J£I2k% IGRA MEMZR 2 L
HHTHDATHEMENRIBSND, Lo T, fEZR L 23 i< B
OIDEINHEIF I L TLQFT £V T-SPOT TB 7LD

ELISPOT {E&§E A+ 5ZENEELNEEZBND, KET
X T-SPOT TB 75 2008 4F 9 H KRS NTZA, BATIZH
RE ORI I X0V, T, MR PTREZR it . FRA RIS
RONDHZ LR E NS B OFETHD,

ik

1. Diel R, Loddenkemper R, Meywald—Walter K, Niemann S,
Nienhaus A. Predictive value of a whole blood [FN-gamma
assay for the development of active tuberculosis disease after
recent infection with Mycobacterium tuberculosis. Am J
Respir Crit Care Med 2008;177(10):1164-70.

2. Pai M, Zwerling A, Menzies D. Systematic review:
T-cell-based assays for the diagnosis of latent tuberculosis
infection: an update. Ann Intern Med 2008;149(3):177-84.
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BEE 22T D QFT O FH DR LA H DX

G e R R R N > S U EN 2 )

BB B2 ICB W T IGRA 2 — 7 =11 vy ik &
TTODITHITHEIF LT NWEE DO 5720 ThD, %%
JELRTUWNE D LT, Y% IS R D LR R 2372
STIEVWDANFEFLLT WK T 2R >HEETHDH, RET
WL R L2 WD B LT W E G D, IGRA
DOFEEIT, 1. BE(RLEL TODNEBMEICRBRN), 2.
BEOXAIL T (REEAT TR AN E D720 129 TITH
RLTWD, HDOWIE, BN RS X 720 B b7
V), 3L YR LRV EIDE DL I TEDN ? TH
%, IGRA OB TIER A L CZNETHARTIT
O TCEE I+ T 47 20 (QFT-2G) DR A4
D, IVRENIWW T 4T 20y Ay Fa—T
(QFT in Tube)iZ >\ T, BLO, /NIZHOWTIIfth oS
FZERND, QFT-2G DREEIZOWTIE, 70-90%& 3 5%
MBI, D gold standard I LFEEZ T IR E T D, YL
AT LI H IZOWTOHE T2, bEbe, QFT-2G T
Btk Cdo o 72 b HARWN I IR E IR G DIRIFEZITOL ., &
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