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Field Activities

THE DEVELOPMENT OF A TUBERCULOSIS INFORMATIONS MANAGEMENT SYSTEM
IN KANAGAWA PREFECTURE

Yoko NAKAZAWA

Abstract This article describes the development of a Tuber-
culosis Informations Management in Kanagawa Prefecture.
Although the informations management was very complicated
and troublesome, it saves labor thanks to computerised man-
agement of data, and allows the preparation of various docu-
ments. This system uses tuberculosis surveillance informa-
tions developed by the Ministry of Health, Labour and Wel-
fare. By using this system, it has become possible not only to
improve the work efficiency, but we also to deliver timely and
appropriate followup care to patients and their contacts. More-
over, access to necessary data and statistical informations, in
the form of Excel spreadsheets, was possible in this system.
Besides saving labor power, the system provides various in-

formations needed for the evaluation of the tuberculosis situa-
tion in jurisdictional area. Thus, this system has become an
essential informational tool in the planning of tuberculosis
control strategy.

Key words: Tuberculosis, Informations management, Sur-
veillance, Labor saving
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Table 1 Transition of number of childhood TB patients
and incidence rate

No. of

Year gzzieft :ew g::;dencc t:ﬁ;ricn ugli(:;lss Incidence
1960 63,325 244.0 - —
1970 18,197 73.4 - -
1980 1,893 6.9 22 0.08
1990 518 23 9 0.04
2000 220 1.2 7 0.03
2002 155 0.9 2 0.01

Rate: Population 0—14 years old per 100,000
No. shows Number, TB shows Tuberculosis
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Table 2 Transition of the number in 47 prefecture by the no. of childhood tuberculosis patient, 1986—2002

No. of ’ ' ' ’ ’ ’ 3 ’ ’ , ’ ’ , , ’ ’

Patients 8 87 88 ‘89 90 91 92 93 94 ‘95 96 97 98 ‘99 00 01 02
0 0 0 0 0 0 3 0 2 1 3 5 5 7 2 9 11 15
1 0 1 1 4 3 1 4 6 5 6 6 10 6 11 8 9 8
2-4 6 6 9 10 13 14 16 12 18 14 17 13 17 19 13 16 12
5-10 9 16 12 10 11 12 11 12 9 13 g 11 9 7 10 6 8
10-19 17 12 15 13 9 g8 10 7 11 6 7 6 5 3 4 3 2
20= 15 12 10 10 11 9 6 8 3 5 4 2 3 5 3 2 2

Original table (Masako Omori, Research Institute of Tuberculosis)
Addition correction

29 cases (19762001, Dept of Pediatrics)

Mortality rate 18% (80's from 70’s)

2 Survivor
M Death (Seven cases)

4 -
g

Mortality rate 43% (90’s)

No. of patients

%
%/%% il 1
g3
&
Fig. 1 Transition of the tuberculous meningitis patients
Table 3 Preventable cases
(Dept of Pediatrics, Osaka Prefectural Habikino Hospital)
95 cases 86 cases
(1985-1992) (1993-2001)
Preventable case 29 31%) 26 (30%)
Insufficiency of family examination 19 13
Leaving children converting to TST positive 4 5
Preventive therapy interruption and irregular 6 5
Diagnosis delay - 3

Preventable cases: If the health medical treatment (family examination and diagnosis) for
infant had done appropriately, many cases would have been able to prevent from developing

the diseases.
TST: Tuberculin Skin Test

TR LAMINBEN TH o 72 (Fig. 1) 99, Thid,
FERAKIEIEN, R LH 2 FRE TR S5 ER
BREBREHE > TV RWIERRLTBY, BENER
RPRFERBICHALERLBCHABIEELTETNS
CEERMLTYS, T, BEFHTEAOKRNT
1, 19854FD 5 19924F |2 M F THM L 729561 Tix 2961
(31%) HMEFTFHEES (FHwEEM &1k, b LARIC
E S NI RRER—RIEEMBRL R LW E Y TH
NERFE RN T RELIFET HEP) Thot:
A3, 1993 4E H 5 2001 4 D 86 B 12 B v T b 26 Bl (30%)
M RIF T RS Tdh o 7= (Table 3) 97, EAEE I 1992

FIZBENRE A N7 4 ¥ & EDRKEMBERD 258
fLL72%%, 2DHA N34 Y ERBOERTS, H41F
7 4 YERET & RO EE TRFFHTREFIALE L T
HZLIHEETRETH B, Do L ZBEFHERE
FHICHRELRZAET, LIMRIBEIKVEICRE
ELTETWAILEERLTWVASY 0, ERDEFM
—BEMIES S, TOL) CEBEERILHEE - N
VR 7 ERBIZETHRDOE L AR BICHEE K EZRILL
RUINER LRV,



Educational Lecture/Childhood Tuberculous Measures/1. Takamatsu

2. PpREGOHR

(1) BRIRAZDES
NRBEIZIZE A EPRBREIF E R TRET 5 —K
WMBIETH Y, BRESORBRHRENE L, EELLLT L,
EHIBRRERRE COHBPE L) HE Lo,
T, MREDVDITAGDRICERREE R T EDORERY
RAIVBELDTENIEPRHYTH S, BREEOFTO
RFEIL, —a—F—IHHERD1995EDEHIC X
5ED, HALRBIE50%, 1~5EIBTIZ25% (&P 1
~28ELRN), 11~ 15K TIiX15% L RENTW B, —F,
BEBRMNMIEECOLZIHIODEVDbATVS (22—
I—IMEER, MEEETFHEMRFEEESS) .
7z, MNREREEEZ ORTEIE V. 1951 4 Lincoln 1
622 B D IE N E RO FH LA D, FBEH
1314960 (24%) \I2d £, & Ybif, 1 ELAIZ0%7S
FHTL Tz, EWMIITIE, 67 ARG TSH S
RiZ50% UL EDFET, 1 ~2 R TR SN2 E1328% A
BT, 4~6 TR ENLBER 14DV EHEL,
LVROEROPMRBEL L [NEFERENTEY,
INHDILZETFHEA L 2 RRFHEDORN 2 EH] %
KDBEBEE Ir o720
ZDXHIT/NBE D BIFALROREE L, T DR,
EELKIVRA OB S ORFEZHIES 2T ELR S %
Vo NRIEMHEZEREL TOEXEBERTHY, &
RPBNEELT S LHE v, T/, ABIRIEETH
DENENE L BISUS A A 7% {9, BERIC/LETFRT
RETHD, BATIBEENBRPRR ShNIZBERA
bR LEBEANOBREIE S REE 2572003 LR
RBEORFRFHRIEER SN ZWEZAPH L, LI L,
MRTE—ERFBITNTEFEORERRLRRTICESLZ L
PRl B, BRRETHIEBETRERL, LEFHT

83

BRERRIBCIENEDOTEETH S, Thbb,
[PREBEFHL2ThER 520 L v BRI %
BTDLZEVEETH S,
HED/NBREZDOHEICBVTDH, [PhAbhizvo
nERL GWOMREKEZIF ARV DES S
P T RTONREZENIAREE TOFBHE DL
KEsHDTHY, COMBEBRTADILETTHS
REEETERTRERENEREORBELZLILLDTSH
B519%, [/NEEBRETFHURTH L LAHLHIC
%Y, 1980ELLBET TONBEMORENS, &
BXREDP LD L CBBEL 2B E1325% ~ 40% /N R &
BIEFIBFHCELMERN D722 2T LTY
59O A BHATRETH 5,

(2) B LD

INBOMERTIX, ZEALZEREERLEVEDIC
HREADEEEEIRAL L TPRL, BALR OBEE
TR ETNEEZ CREEEHETE 5 LD
RTIIEIRM LIS, 4, BHREFEALTLE
REBHPEL 2 558%E b2, NEEKOBRNIIRARE
BIZH L CTHEZN D LRABENICHES AT &
HEEELRZ EMEL, BERRREOELES & OEmE
R, YRICEBRBREDNH, W XBRErLOEHLE
RESEDHBHER, BHELBRIOOBKEDILH,
BCGEBIZL2ER/RREOERERERH L LEEOENR
i EOEFER - BRERLBEOICHETLT, 25
WKHEICL DV EENORIS 2 ER L TIZ LTI,
519 (Table 4) o
NEEROFEREBEIL, %110, BREBEERAROE
ERBRETH Y, SEOWIFTD 2154503 %h
Db, TOBEOFEMIL, BEIIHEBNES D, BRYHE
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Table 4 Method of diagnosing childhood TB

It is necessary to diagnose the patient overall.

A: Exposure to tubercle bacilli and Infection

1) Contact with source of infection

2) Tuberculosis infection confirmed by tuberculin test positivity

B: Disease

3) Proof of bacterium: Sputum, gastric juice, pleural effusion, and cerebrospinal fluid,

etc. (Histology proof is included.)

4) Diagnostic imaging : Confirmation of image findings of tuberculosis (It is confirmed
that the radiograph image doesn't change for a short term. as a reference.)
5) Clinical conditions and physical findings (fever, cough, and expectoration, etc.)
6) Inflammation (number of White Blood Cell, CRP, and Blood Sedimentation Rate)
C: Consideration of individual protection (consideration of attack risk)
5) BCG vaccination: Confirmation of vaccination record and scar

6) Younger age and weakness of immunity

D: Presence of reaction to treatment
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Fig.2 Age distribution of patients with tuberculin skin
test execution rate (tuberculosis urgent investigation of
actual conditions in 2000, 1,198,602 peoples)
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Fig. 3 Transition of discovery rate of school examination (1975-2000)
The original table (Masako Omori, Research Institute of Tuberculosis )
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Table 5 Method of discovering TB patients

1. Passive patient discovery : Consultation person due to respiratory symptoms

2. Active patient discovery :
1) Selective examination
(1) High risk group examination

Contact examination and Family examination
Medical examination of employee of medical institution and of the having symptom

(2) Danger group examination

Medical examination of school personnel
Medical examination of the facilities staff who accommodates infants

ii) Mass screening intended for all members

Resident medical examination, Office medical examination, and School examination

Table 6 What is power to decrease the number of patients?
Problem of the childhood tuberculosis measures

—

. A decrease in infection chance from adult TB case (The first prevention)

2. Execution of early and promptly contact examination

Thoroughness in chemoprophylaxis

Cooperation of medical institution and public health center
3. Improvement of tuberculosis diagnosis ability

4. Thoroughness in BCG first time vaccination

Do not cause a decrease at the direct BCG vaccination rate at the vaccination

introduction.

5. Establishment of system of childhood tuberculosis surveillance and original childhood

case registration style
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The 79th Annual Meeting Educational Lecture

PROBLEM OF CONVERSION PERIOD OF CHILDHOOD TUBERCULOUS MEASURES

Isamu TAKAMATSU

Abstract An inclusive review of the tuberculosis measures
including the tuberculosis control law was proposed, and the
discontinuation of BCG re-vaccination and school medical
examinations was executed in pediatrics area in the year 2003.
Moreover, single time vaccination for infants is basic, and the
direct BCG vaccination is introduced as a rule. The childhood
tuberculosis measures are exactly at a turning point. A group
and uniform care which we have executed so far is inefficient.
A basic idea of the revision is to introduce an individual and
intensive care for high risk and dangerous groups first of all,
and to convert to the efficient measures. We have to enhance
the contact examinations, administer chemoprophylaxis to
patients thoroughly, improve the quality of medical treatments,
ask medical institutions to examine symptomatic persons, and

strengthen the system of childhood tuberculosis surveillances.

Key words : Tuberculosis in children, Tuberculosis measures,
BCG vaccination, Preventable case, Contact examination,
Chemoprophylaxis, Tuberculous meningitis
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Table 1 TB Prevalence Survey in Manikganj Sub-District (1984)

Area: Rural area 50 km west to Dhaka

Target Population: 120,000 in 187 villages

Sample Population: 6,936 in 50 villages over 14 years of age

Methods: Bacteriological examination of the sputum for the TB symptomatics

Results: Symptomatics 1,405, Sputum examined 835, Culture positive 24
Estimated prevalence of TB 0.35%

Sub-District Villages

(pop: 15,000-250,000)

Thana
Health [~* NGO

Complex fe«---

s
TB patients near
the hospital

TB patients in
far distance

C.O: community organization
CHWs: community health workers@

Fig. 1 BRAC Model (Bangladesh)

Table 2 TB in the World (2002)

TB deaths/year 1.8 million (200/h)

New cases/year 8.7 million (141/100,000)
Infected population 2 billion

MDR-TB 3.2% of New cases
HIV+TB 0.38 million

(WHO, 2004)

HIFZD NGO IZ & 5 AAVEREII V1% 5 EEBE5 X
LHIEWTEDD, Ihohhol. LEALBRT S
JCLUHMOTFHEEBL, CITHRESNAEY AT LN
BRACEF NV & LTHEESHKRDHTREREBEZRT
Lilhb, bbb, HBEKRIIVIBEEEDER
HERENOBRRERS VT4 72BLTITI VAT ATH
%9 (Fig. 1)o

WHO C & % DOTS D% & BB

1980 FER D% E, WHOTH L BEOTREH I -
Tt AMFE LI O FERE L LT DOTS (Directly
Observed Treatment, Short course) 72 2 2% HRE L 72
Z D HRIZHEE IUATLD O Styblo %2 L o T7 7
Y AEELZETHESA TV LD TH o725, HHK
HPHFREEOFA L LTRES /], Thbh, OBRM
(M 7) PHEBAREEEBRE LTULED TS, @
HIEREDEFRMREICL 2 BERR, OELEREC
X 2 EEREHZ (DOT), DRZEORHKEEIR, KRES
RO L M RE=5) v 7, OVEMEORER
BT, IRONEBALBRASINMNIBEDIEEEOM

60% in Asia
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Russia
Congo
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Ethiopia Bangladesh 4%

Mozambique Thailand
ndonesia
: 6%
South Africa
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Fig.2 22 TB High Burden Countries occupy 80% of Global
8.7 million New Cases (WHO, 2004)
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B%720200N), FREEEHBEESIOAAN, BIEE20
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D%BI)BADOBRANREIEL E X5 (Table 2)o EIZ &
D ELTIE2/EN 8 EE LY, HiEHAIEE (high
burden countries) &N 5, #D 6 EMULAET VT,
EREXEEIIESFT UL, RICTVTIZEPLTY
597 (Fig. 2) o

HIV OWATIC & ) R D HIV/TB D = EBR G 13 1200
AANEHERSNH, YNSUEOT7 7Y HEE (70%),
AV FEOERT VT (20%), 7 A HEE (5%),
YA, BYERIT, I xr<—%0 ASEAN EE TiEH)
Thbo TNOHOEL (FXFD—8) TIIHEBRR
BMLEAHMLTEY (Fig. 3), DOTSIC & BEEAHE
TN THEBPIZT A XTRETHEAHEML
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Fig. 3 Trends of TB Incidence in African Countries (WHO, 2004)

Stop TB Partners Forum

Coordinating WHO Strategy
Gl;ba!l?rug Board & Technical
acihity Partnership Secretariat Advisory Group
National/
Regional/
Global Global Alliance TB Vaccine
DOTS TB/HIV DOTS Plus on Drug Diagnostics | |Development
Expansion Development Initiative Initiative
W or king G r oup s

Task Force: Advocacy/Finance ]

Fig. 4 Stop TB Partnership (WHO, 2004)
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BT ENERENRTE S %V 2002FE0ERKET,
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BT L, FHEERIIEINGBRIELZDIERVWEL
ThH, BERREEI3IITHY, 2005FEFTICIND
PERSNLIRBLIIES 2o/ E X1 5. LRALERA
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Table 3 Global Targets for TB Control

+ World Health Assembly 2005 targets (WHO):
to detect 70% of smear positive cases
to treat successfully 85% of all cases
+ G8 Okinawa Summit 2010 targets (G8):
to reduce TB deaths and prevalence of the disease
by 50% by 2010
* Millennium Development Goals 2015 targets (UN):
to have halted by 2015, and begun to reverse,
the incidence of priority diseases (including TB)

EER EOBEBHEEIZEOVWTED SN TW5 (Table
3)o

BEOIT 5 BEXE
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BT EThHole TN, 7OVl MaHHBD
BERS T A HIBOHFDF TNV TED 3 AV ZAEZ b
ZELH105 ADRIBAEITN Iz,
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Fig. 5 Nawarparasi Model (Nepal)
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The 79th Annual Meeting Educational Lecture

HOW TO COMBAT AGAINST GLOBAL TUBERCULOSIS BURDEN

— Experiences and Perspectives for Japan's International Cooperation—

Nobukatsu ISHIKAWA

Abstract Tuberculosis is a global burden disease, most pos-
sibly ranking high among diseases over the coming several
decades, with 2 million deaths and over 8 million new cases
annually. How can TB be controlled and eradicated quickly in
the world? A major answer will be the wider application of
the most effective control programme, i.e. DOTS recommend-
ed by WHO. But it has been developed in the long try and
error efforts, including the ones by Dr. K. Styblo of IUATLD
in African countries. The key components of successful TB
programme are summarised as follows, which Dr. Kochi of
WHO adopted as a global policy package. They are; 1)
political commitment, 2) case finding by sputum microscopy,
3) use of short course chemotherapy under supervision, 4) a
secured supply of anti-TB drugs, and 5) a standardised
recording, reporting and monitoring system. The targets by
2005 are set 85% cure rate and 70% detection rate. By 2002,
however, only half the targets have been achieved, and global
expansion of DOTS with other strategies need to be strength-
ened. Emerging threats are HIV epidemic, MDR-TB increase
and health sector reform taking place in the world. Stop TB
partnership with its office in WHO has been formed to
strengthen a global capacity, mobilizing various technical and
financial partners.

Japan’s contribution to the global TB problem started in
early 1960s. In the last 40 years, technical cooperation in
national TB programme (NTP) has been made through JICA
in over 15 countries, including United Arab Emirates. Thai-
land, Nepal, Afghanistan, Tanzania, Indonesia, Solomon
Islands, Yemen, Philippines, Cambodia, Myanmar, Pakistan,
Zambia, and China (TB project is on-going in underlined
countries). In these projects, capacity strengthening of NTP
has been given priority, including construction of national TB
center, a model area development, nationwide DOTS expan-
sion in collaboration with WHO or others, supply of anti-TB
drugs, TB laboratory network with QA, collaborative opera-
tional research. An operational research for community based

DOTS and ART is newly started in Zambia under JICA
project. Besides, over 1800 doctors and technologists from 90
countries have been trained at Research Institute of Tubercu-
losis (RIT) through its international training courses in the last
40 years. These courses are organised collaboratively with
WHO or other agencies, inviting globally renowned lecturers
and ex-participants, and have been reputed widely. We aim
not only to teach skills and knowledge but also to motivate
them to do something new. This becomes possible only
through human relationship in the course.

I may need to mention about my personal commitment:
First, I have worked to develop a community based TB pro-
gramme model utilising village health volunteers in Bangla-
desh in 1980s. This system has now covered over 70% of
the total patients in the country through BRAC, local NGO.
Secondly, the application of participatory action research
(PAR) method in introducing or expanding DOTS in Bangla-
desh and other countries. Staff members of NTP and local/
peripheral workers participate in the trials and discuss actively
in the workshops periodically. This PAR approach empowers
both NTP managers and peripheral staff.

Through the international cooperation, we aim ultimately at
1) support for self-reliance, 2) empowerment (capacity build-
ing for problem finding and solution) of the people concerned,
and 3) promotion of global peace without arms.

Key words: Global TB burden, DOTS, Japan's contribution,
JICA, Stop TB partnership

Research Institute of Tuberculosis, Japan Anti-Tuberculosis
Association (JATA)

Correspondence to: Nobukatsu Ishikawa, Research Institute
of Tuberculosis, JATA, 3-1-24, Matsuyama, Kiyose-shi,
Tokyo 204-8533 Japan. (E-mail : ishikawa@jata.or.jp)



Kekkaku Vol. 80, No. 2:95-111, 2005

95

BIOEMEY LRI L

. PLERREAREEDER~DILH

BE '—I

s

A i

F—T—X . NEBE, BHRRE, SERE, FARIHERE, BMHIEE NEDH, STFEF

YURIAD

I WBIRE & WA
O — R OB 3747 BUik A B 37995 e M 50T &% v o g
BEREL Yy —BARIEL Y ¥ —)

. WAL BIEF & 78 L BRI R
HFRE (BRTFHSERTRTREREL 7 7 L
YRy —MERER)

. FEERIEIETE & B L R E
BERZ GURKZEREN R EREBIRES)

4. Bifi Mycobacterium avium complex fiE ? & 25 BT
JEHEFEE (BILAT BOE A B AL Be A 0 AR LR Be
2 E2Y)

5. Molecular epidemiologic tools for tuberculosis: IS6110
RFLP, Spoligotyping, and VNTR
AT, FESEX SREH, ZORK (KR
RESLE2: - 7LV —ER#EE V5 —)

N

w

1980 EERBIDIMBMEREHA DNATE—TF v b D
FAREZRUI, NBEROBKMEZIIZZI0ERD
DREICKEHER L. FORKDOEREENIIHBMIEE
X DREBERAERBEOER TH 5. RIEDLYEZT
THROBEHIEEXY FOWr2HET S E TIC
HoTwh, BREDS 28Ik & BEBEHIRIRIILER
AEEBRIPEL DB RBEF->TVHHAL LERE
bdb, Lo LEBREEESHERERZICEZ-HER
BERKThole BICHMEIZ NALC-NaOHEZ IV &
BTaZiid, 513 ERBREPCHAEERLOEAE
BRI LT B TFEVENFENOBRIZ,

A REEFORBRL S FEZOBENLAHA~NOE%
M&D20dh b, ~HMBFDREDHEED SHBREIES
ZWT A HELAIERLICHE SR, BEEIZ LAM
2 TDMEOFEREICH T A2 IEERBT B 2% v FaF
BRBRIREN TS, LALIDX ) L EEREEDE
HBRIZERY A FASIE L EN TRV ORDIFEDERE
LBbhs,

K UVRIIATERIDOL ) ZIRIREITHRT LB
LT, &% - 55%E, EHRSHE BBHEER nEs
B, SFEZORNERE, ZREROFFIIEROE
WS ADEFHEREICHEHEL Tz ni, BO—KK
(EZmbeingh RigifREt > & —) 103, ik
BREDEATH 58K - HEOBRFOFHEL TDOHE
RELOTWEnTe, BFRRBK (BT SEE
RFABEL 77 LY Ay ¥ —) 143, BESEHRPR
ZFZ AV ERRZEREICOEMA 2720, B
BB (RBREHERFERES) 1%, SERBEIRE
DEFOERE SHOBELFEL T 222wz, dLH
FEK (B mEREIRILER) 21X, R OHE
ZWr, YFICIEHEIK S A B ICBA S L 72 M. avium complex
GPL core (21§ A HifF R B O BRIR A AMEIC D Z5ER
LTWwie7iniz, MARGERK (RIRFIZFRSE - 7LV
¥—E#t v ¥ —) 2, IS6110 RFLP, spoligotyping,
MIRU-VNTR @ 3 3512 & 5 53 FIEZ O BRRIS B BE % 3
BL TV,

Ry VRIS AL BREDH L REENDE K
EAEML, 0eTRHObArEOHBERKRIERT S %
5, BRLLTENDEVTH 5,

'RURR R FE R F IR A SR R SRR IR A AR R 2 - BRARA
REMRATSE, T IRILAT BUE A L% B B O 88 P e i e BB
y—.

Higse o —Il 8, FBKRERFREZWRBEZRERAEMA
MRS - lRBERES, T606-8507 REH M ARK
Ze gtz ) [1ENT 54 (E-mail: sichiyam@kuhp. kyoto-u.ac.jp)
(Received 11 Jan. 2005)



96

¥ 880% 25 20052 A

1. BZKE R

B ATBR AR S R R B vy — Rty — B —EL

U &I

FE, HBREEOSKICBWT, KERNEE, WEs
Bk EOF - RBWMEFRE SN, EBROBKTHE
bhaLHilhoTnb, LAL, BREIEEL LTOBH
OREEYE, FE EXERZUREORITREEXEZS L,
S BEOBEK - BEENFD - LIEELREETH S
TEWEDLY IR, HROE-LEHED, Bk -
BRELOBHD) A THERATAZENERAIE 2o T
5o WERDPETIRERREKEL, NIKIC X 20BH
BEBEEVSERTH), REPAERSOERTHED WL
bOTXRho s, BETRERBIRE & BAKE#HO
BACIVESEIEALNT WS, KV VEI Y AT,
NS OFHBOREEDLBRITV, ZOFNFIFIZO
EEZ THIZ,

ZRBREE

BERAEL, BRREZRERL CRBERELITVE
BT5H0T, BIAELNBREREERL VX5, B
BREIBRBEEZFDIIASA P TR FIF TSR
BTZHETH), TOMESWRICINTETLL AN
SNTEz, LL, BRBREIRRE—TH YRR
WKEDERICIODERELAT LY DB, TDI2D,
BEMY X §57-5I2 NALC-NaOH LB 2 & ) Bk
2L LR OBRERZIT) BERKESHVOND L5
o TE, FRRICINICE VBRI TIRMTE
5X91%, BREORATHIRBRELCOVTD
BEBROND LD T hol. URETORETIRY, &
BFE19ARMKIZ OV THEBEE L £ X 2 BIRRERK

® FA—-RETOERELREEOHEK

M1-M2 P1-P3 Total
E#E

B 50/100 88/100 138/200
Gaffky 5 8D FH 1.2 4.7 2.9
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MI1-M2, PI-P3DMEEREFNENI0REZAIRE L, | BE
IO XEBERHEAR L LHBRHEA 2 ZhZR 10T O]
LT#tEZITo /e (BT & DER)

EPRBRELI-LEZS, BERIZIENEN345%, 474
% L EBREEDITIWER TV, T2, A—REIDE
BEERHRER L ERBREREREZ TR TR 108 OER
LTREZITo2ET A, RIRT LI, MI-M2,
PI-P3DBRAFEVTNICB VT L EBERHKETRIREL 7
B EAE RAE SN Gaffky BROL V VOFH A% L,
BHRECENRTWAZ LIRS, SEBKEIIER
BIREICHR TR 208RETHHH, EER
PIEHOEAZE, REORTLE - £EBMEZTIL
EUMPELLERRECELITONE LI R -TED
2H b

BEREX

RERbLHETIX, SIS TH B/ L 2HBE
BBEVELAVOLRTERY, BEICEEA 225
&, MEEMENZ LAHETH o7z, BAEZBIZZ N
LORTHERIZHRTERATY S, BEDLIETIE
THO BARKE # % F VBB TRE 2R3 5 MGIT (Myco-
bacteria growth indicator tube) EAA TR LFEDNSIC
FEoTwh, /MiEE MGITEZ KB L7-bhbh Rk
BTIE?, MEEEOVWTAITHRYEL ko kikehk
IS 3 ENEhOEFEEORBEIL, EHEE TG
83.5%, MGIT #:93.7%, M.avium complex (MAC) T /h
N 71.4%, MGIT#:97.6%, M.kansasii T/ 66.7%,
MGITH100% &, WTFNOEETH MGITESENL T
Wiz, #0ER, BIIBHREEREFCBVWTHETH-
Feo F7:, BEHIIOVTD, BEGU T TCOFHRE
BEu, EHET/MIE202H, MGIT#H#:104H, MAC
T/NI 183 B, MGIT#:4.9 H, M. kansasii T /NI &
113H,MGITE73HL, Ri3 Y MGITEFER TV,

2L, BRERIZX o T MGITETIZBRH TE /I
BEOATHRBTELZ b DB, 2L 2, MIETIX
BB RELTOERIC Lo TRRBREIu=—D4 %
SHETHILLTRETH A0, MGITETIR I TFATEE
Thb, 72, FHMLEDOENICLAHEND LAt
MGITE TR EEETMMIETOARETIRED H
bo ZDIHOURTIIMBIZM CIIMEREZHALT
BEFEE2 EF5 X952l Tw5,

ZOMD MGITEDRE L LT, BEDERMBATEE
THoHIEWHIFOoND, bhbhid, MGITEICL 3
HECELOWMREIIOEEL DI, MNIETORE
EMOGITETOREREAROBOMBIZ O ERA L
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BT S CRET
1@&4?9’5&9% MGIT® A 1%
8%

%

AN D AR
1%

B eAREZBEFOHEREE
(E S FREPFT IR P RIFBE, 2003 4E)

720 ZOMRRE, BEREBEREKICHLTEE®L ISV
EEZONLBEBHUREIZB VT MGITETORER
EHRRIERIIABNC L, T2, BEEICBWTNIE
TOHEL MGITETORBHREHROMICAERLAD
MHEEHEZ L E R L Twab, Epstein 51, KL
HTOREREABIERIE > TEELTWL I &R
EERNOBRH GRS FRT A2 —L e BoLH
HELTw3Y MGITICBITAREFMEAEY, HED
HEEREBENRHAEDI—H— R VB A TEEEDD 5,

¥ & O

BRYFEDZHOERIIRERLERIEATLHLTH
Y, HBRECZHICBVTH BRI - BBEOEEMII
SHIEOLST LI RVEEZOND, RERITEKE - &
BEEOETABRZDDTH o725, Lk )0k
FEHEBFRHKE L MGITEDOEAIZ X ) BEOME EAES
NTwa, E512, BRRETRUTERVEE, THE
R EHRAAEXERELToTHERIETAZ &
BEETHH, CRICKYYURTREIRT LI, A
BEREOSHLULTHREEZIEHTETEY, XTHN
ITHERREE THh o7 L BN BHITD & DHEEICEETL
7295 A THEETAH LI T EoTwa, T2, BED
REMNALELZZLIZED, XS OBTERREHY
RHEATEL L)LY, MEEZETIHTLRYMIE

Y EBEETABD LI oT VD, EHEHkKE-
MGITEIZSHESICERTAREIMBEAREETDH S
LEZ o5,

| i

Ky YRV DOREERABRIRDS 4 L OFFREIC
LBLDTH5b,

MATBEAE LRSS R mRRE L v & —
BRI v ¥ — HTHE#E, S$HRRE/ERITH
BE, EHTA, AILETF, LHIER)

HAATBGE AEN R E AR AR AR AR
TER

X .73

1) KTER N # EHTA, f: REEEHRRE
BT ARAEDOERE. BROWBKMEATRED
BAE. EAHRE. 2001 ;50 : 1182-1187.

2) BO—BK, MHEERE, P48 —, 1 | Mycobacteria
Growth Indicator Tube (MGIT) ¥#iC & % ERFR#RAA & D
BB ERE DR — MGIT COREER O REHE
IZ2WT—. #t% . 2003 ;78 : 389-393.

3) Epstein MD, Schluger NW, Davidow AL, et al.: Time to
detection of Mycobacterium tuberculosis in sputum culture
correlates with outcome in patients receiving treatment for
pulmonary tuberculosis. Chest. 1998 ; 113 : 379-386.

2. HBEMPEETEAVEHLVERRZEEER

RETFHAGHMETRBEL 77 L v 2ty ¥ —HERER HF% B

U I

AN T 2 AEBREOBRZERBRICO VT,
20004 DRELEREIRSISUETLARE, 1% /0I5 % v

TeHBEPRERBRE L SNT0D, LAL2YS, 4
IR & R T BE CER), &, HEL2
~3HhAOREELEEL, BRI BEROSTE
DB, FICRHEsELN D BREASFIITLT H8%
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ERWDZRLFETH Y, KECDC b EHRZ AR
HEZ0BUNICHET AL #BELTBY, itk
DETFEE I & 2 FEHE B DA 0 B 7 o H) &S MR BR
ARDENTW5B,

BEEERED 2 VWIS TEYENRBEMOES T L
N, BEEREBYATAZEAGOELBAEIZL S
BEURER, EFAREEETFEREBRUET 2 HENER
KISAERTWS, SEIZIN S OH LV RS R R
DEBENE R BREHE D THRET L 72,

#;LLERRBRZUHRE

Phenotype & L TOEHBRZEMREBER 2 REIES
ewoFEE LT, OffEr A%, OQFF (i)
PEREICRMT S, E0EXoNhTY, BAKNICH
EHRENTWSE % A5 L, BACTEC MGIT 960 (H
RRZ b rF v F YY) i Middlebrook 7TH9 % R &
THRAEELERANTBY), BORBEREHE,OR
M 28ELH o> TBY, Isoniazid (INH), Rifampicin
(RFP), Ethambutol (EB), Streptomycin (SM), Pyrazin-
amide (PZA) @ 5 EHIZDOWT 3 ~9 B TREURERRE
ReBrIeNTERY THTTRAI vy 7 MBI (B
HBEK) 296 ADTA 70T L— rEHVTEKEOR
/ANFEE R IE#EE (Minimum Inhibitory Concentration: MIC)
ZT~10HCHETRETH LY EHICVYIv
MTB-SR (BHREE) IRFORMIZ ATPIZ L 2EPF
XEMALTBY, SHTHEREEZHETERLE 2o T
59,

EBIZ R DR EE TOBAREEHIC X 2 EH KT
WREBROERIRNE A B &, BERKEZAET 5291 Mgk
KNI BT v — MR (R300MER, BEFT5%)
Tid, BRZTEARZHABREEREL T 03134
WEET, ) Bb2UMBRNTTRI v 7 MTB-I1#%, 13HH
#% BACTEC MGIT 960 % FIJF L T\ 727,

FRPR T OFFH
AR I & B B HREBA — AL T B 720121F, &

KM% $80% $£25 200542 A

¥ O—BPHRESTH L. BETHEE TR
TiE, HREOBEHOBEH,S, T3 MGITICTREEHE
RBEPERL TS, LALRADS, RIBROBERS K4
D1FNICTOREZE RO HEE 1%/ L HE
HEAERL, BREMEHRL TS, ThTT2000
1855200346 8 FTOMICMGITICTASL»D
i EARD SN EEIT 191 KREBD O TEBY, Ihbd
® > % 26%!2 INH, REFP, EB, SMOWFADEFIZ
DWTHROEIE»AD bz,

1% /MBI X BAERE, EARMIOH BRI
HHLELNAEVEERZ AV T—CREOHBKZIE
L, ZTh%10058 L 010,000 AR L Tt B
FUOERHSAEHICERL, Ju-—MEFREL Tt
2HET S, H4OEHIHT H|ER, INHIZOWT
1302 pg/mi % H# L LT 1.0 pg/ml & ® 2 REE, RFPIC
DWW 40 pg/ml, SMIZ DV T 10 pg/ml, EBIZDWT
W25 pugmik BEBE L LTS, THIIHLT
BACTEC MGIT 960 Ti¥, MGITEEDKRAED 5 W idE
FERHICTHREL 2o -BREICEBEREL, 7
AV PEEAEPMR2EEBIZ0SmITORBEHEET
Bo T¥ MU= NIIOWTIHRE AR T 100EH R
FLEBL, R0 0.5mlEHEEL TMGIT 960\t v b
+h, MGITHERD 7 NV TY XA A2 X Y B ESEREMT
DOEEMWaA Pa—VOEFRLEBRI TV LTSNS
L, MEEHEEnE, BEAVLA TS EFIREIX
INH IZ 2 v T20.1 gg/ml, RFP & SMIZ 2w Tid1.0
pg/ml, EBIZDWTIiX5.0 ug/miThH 5,

1% /N3 iE R E: & MGIT I & 5 REHREBEOKER
{22V T Table 11XR L7z INHIZDWTAB L, MGIT
0.1 ug/mi B L O/NIBEHER0.2 pug/mi THES—F L
BRAT167T ¥R o 7255, MGITHET/MIEZMEL Shiz
BA24BBD SNz WS L OREEE & bE2H
E—BEEALLE14%THY, F—EA12.6%BD 5
iz,

RFP Ti, MGIT &/MIRF CTHEDOHRDT9%D b,
RAESBREZEOHRS1125T, HECHlEEz&-1L7%

Table 1 Anti-tuberculosis drug susceptibility testing results by MGIT and standard method

INH 1% Ogawa (0.2) RFP 1% Ogawa (40)
Resistant ~ Susceptible Resistant ~ Susceptible
MGIT Resistant 130 24 MGIT Resistant 79 0
0.1) Susceptible 0 37 (1.0) Susceptible 0 112
EB 1% Ogawa (2.5) SM 1% Ogawa (10)
Resistant  Susceptible Resistant  Susceptible
MGIT Resistant 65 0 MGIT Resistant 89 5
5.0) Susceptible 0 126 1.0) Susceptible 0 97
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Table2 Minimum Inhibitory Concentrations of MGIT resistant/1% Ogawa susceptible strains ( zg/ml)

ID INH RFP EB SM ID INH RFP EB SM
67 1.0 0.03 1.0 0.5 160 0.25 0.03 1.0 0.5
73 0.25 0.03 2.0 0.5 169 1.0 32 1.0 2.0

103 2.0 16.0 16.0 8.0 174 0.125 0.03 2.0 0.5

118 1.0 0.03 1.0 0.5 175 1.0 0.03 1.0 128

119 2.0 0.03 2.0 2.0 177 2.0 0.03 2.0 2.0

128 2.0 0.03 2.0 2.0 178 0.25 4.0 4.0 1.0

134 2.0 16 2.0 0.25 182 1.0 0.03 1.0 0.5

137 2.0 0.03 2.0 1.0 184 1.0 0.03 1.0 2.0

145 1.0 0.03 1.0 128 188 2.0 0.03 1.0 2.0

153 2.0 0.03 2.0 2.0 189 0.5 0.03 1.0 0.5

154 2.0 0.03 1.0 2.0 191 1.0 0125 1.0 16

155 1.0 0.03 1.0 0.5

WRiEA SN ol T/, EBIZDWTH RFP & FA#E
IZ MGIT & /NN CHlE % & 72 LzBRiZZDH ST, R
HREDRA 651k, BFRZMDORRD 126 kR THE—3K
X 100% T - 720

SMTIIMGITIZ Ttk L HlE s h, MIEEETH
itk & HE SN -BRDT89ME, & HICEEM L SNk
BITRTH o720 LA L MGITHHE TS L &
hikdskEBoOoTEY, HE—KEIL974% &
% o 72o WHOMUATLD DX Y 7 7 v — 7 TidH)
FE—IFE % Efficiency & L TEHli L TW 545, 90% % —
BOTVLI7RL P ELTBY, ZOEKRTIE 4%
HRLZEZONTZ,

INH 2B LT MGIT & /NIREE TRHROME - & 72
L7z248kD 9 b, BITTEETH - - 23KICOWT, &
MEEHILBEXRIELZE A, INHO MICIZ0.13
~2.0 ug/mliZHALTHBY (Tabel2), 1 ~2ugmliz7
ODAIv 7 CBIRHEREBET DL, 238P 184
PHERBE ol EERHICRREVMICTH - 2
ZLAEEDOFERE E Bbhiz,

INHDBKIZOWT, ESIHEEETICEENRD
SNBEDEBIT L. INHOHHICHEE T AREN &
ZEFF katG¥B L L inhATH V®, katGliZD\» T co-
don3I5DEEPRDIZVEVDLNR TV AR, SHOK
121X codon 315D ERITA LN h o 7zo MHEE IZERE
BEE L 22\ 2%, codon463DEEIEIZDOVWTAB L, 23
B 17THRAE CTGTH Y Arg TlE %< Len& o T,
inhAZ 2\ T3 mab-inhA D70 E—F —FHBED—15D
&= C— T substitution DSHE Z o TV B ERAHT 4 BERRD 5
n, bW EBREREICES LT b TREYRS - 72
2B, ThODAERKRD) B 3 RIGMEGEREFIZR
BOENTWAEY,

NS DOBRVSBEESNIZ23 B D BEDERER T A
5L, ERMIFBERHETRREVEALzH - 7248, HE
BT RBH LI TET, HEADICIRERERIIR

Hohehoiz. MHORHEBIIXFSETHAH, BT
H B VIFEROERZBRVT, WThOEFMIZBVNTD
BEMABE 4 AB I TICIEERE L RoTW 2, &
BAR*EOEREAZ A5 L, MGITIZT INHH
LHESNGEOMIGIE, INHZFIE L THOEH &
BX#Z TWBHEALDHAD, MGIT E/NIEEELED
BLEEASHBRE & 2 o CLARRIL, EEFEOFERIFMALEFET
INHIE S 2 # 5 L, BERERORBELICHHIETINV
FaF /) arEEREMLTYEHENE, o7, HEHR
BALRRKTIOHEEEETBHEL TS, ThET
DL IAHEARLHERIZIBDOLNT VRN,

MGIT & EH#E B X AR OB IC O TIXEKRY
WIS RETH 525, UEiA Sl R0 2 ®mERD
HIR TS POBIESFLELE RIS,

BEFC L3 RARZIMAR

RERHOEAREURBER L AEIBLODH )
1 2DFRIX, WEEEFERORBICIYRIABE L
TOMEEHEETHHETHS. ZLOMEERETS
&, INHIZDWTldkatG & inhA DR T 80% F2RE ™",
REP DWW TId rpoBTI0~95% Dtk € e & B
bsI™,

EEICEEFREF Yy P LTRBRIEREA T3
Line Probe Assay (INNO-7 4 / X LiPA - Rif TB, NIPRO)
20T, KED L VIZRREICO W THERNHEBRREK
MEVIRER Table 3ICF L 1207P, TOYRAFT AT
X, PoBOERDI HIZL AL DOMUERIPEF TS
Rifampicin Resistance Determining Region (RRDR) {22\
T, ERERMLZERIET)IXZVLEFFREONLT
VY4 E—Ya YK D ERERET S, RRDRFRIS
iX81bps D M K B 5] A& £ 1, codon531dH % W I
codon 526 L Vi 72 EICT I/ BEBRI S BOLN
T\y%, Line Probe Assay Tid Z DHEIBICEET 1T L
AEDERZRBTEETD 525, HICHRIIOERIIR
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Table 3 Laboratory evaluation of INNO-LiPA RifTB

No. of Sensitivity Specificity Efficiency
Reporter strains (%) (%) (%)
Abe, et al. 333 96.1 99.6 98.5
Bartfai, et al. 36 79.3 100 83.3
De Oliveira, et al. 128 97.3 100 91.7
Traore, et al. 411 98.5 100 99.0
Rossau, et al. 107 98.0 100 98.5
Hirano, et al. 116 92.2 100 94.0
T & %2\, silent mutation % f2 o T & ¥ E L 7241 EHTORMEEARIERER (838 | MEBAS
LRLMEOHMES T VDY, k% FHE L ¥ 5 BrothMIC MTB D% M ik ¥ i — 3¢
M B Bt & Agar Proportion i & O ¥ 58 Hif kO & HT.
¥ & B BRERIREL. 1999 ; 47 : 754-766.
6) WIEFIR, ERES, LTHE, & EEteAv
3 A, 1 - Tl Rl "~ ~
RERORABSEERTARIBLLD, REHD PR ORBEABELRRE BV | HRLE
FOHLCREEVBKSA SN TS, MGITIZ L 2 ATPE: L BB L OB BRARHE. 2003 ; 51: 194~
BEER R RBRIIBRNICEH TS 525, INHIZH 200.
LIRS 2EEE L ORICERDOERD12.6% 7) HFEHR  BEERE L CEARZEREORESE
BNz, ZOMGIT LN E DEROERE, RICHT BB Eé%ﬁbﬂiﬂ%ﬁ%ﬁ dalsia
3 g 3z . —
TR ST S EAREORRV BB ORETEBRER SEREER. 304 150150,

- . . A . ang Y, Heym B, Allen B, et al.: The catalase-peroxydase
BHECMICI L2 @ LEZ LNz BRI gene and isoniazid resistance of Mycobacterium tuberculo-
INHIZDWT MGIT MY HE SN L LTH, DR sis. Nature. 1992 ; 358 : 591-593.
FPBREZETHRET RS E2FLET R LR, B 9) Banerjee A, Dubnau E, Quemard A, et al.: inhA, a gene
BRI TIVIaX ) a v E0EFZEMLT encoding a target for isoniazid and ethionamide in Mycobac-
EEEOEBPFEOZLNERNTH Y, BREE TR terium tuberculosis, SCIENCE. 1994 ; 263 : 227-230.
IR S v & Bbhi, EEERET % FIH 10) xadlsbon M,' Salma: I, Slld(‘ilql H,. et a%.tl:'l Idergllﬁca;uonlof a:

terium tuberculosis strain with stable, low-leve

=3 IonTi, BREBIV DR yeonas ’

Lz %ﬁ]iﬁ‘]‘ﬁd‘)llﬁ“ﬂjb < BB & ﬁig resistance to isoniazid. J Clin Microbiol. 2004 ; 42 : 1294—
TRFPOTHEEBEFREGBKROICERAEIEVWEE 1295.

ZbNize MOEFIH L TIBREXRESTFLED 11) Ardito F, Posteraro B, Sanguinetti M, et al.: Evaluation of

nad, BEATCESEARIMELMY VB ERER BACTEC Mycobacteria Growth Indicator Tube (MGIT 960)

2, MEEEFEREADILTHIBRERZEOHSE automated system for drug susceptibility testing of Myco-

REETH Y, BRIICERTHSD LZL 5N, bacterium tuberculosis. J Clin Microbiol. 2001 ; 39 : 4440—
4444,

b4 [73 12) Avendano D, Lopez B, Simboli N, et al.: The Mycobacteria

Growth Indicator Tube (MGIT) is useful for anticipating the

1) Tortoli E, Cichero P, Piersimoni C, et al.: Use of BACTEC resistance of Mycobacterium tuberculosis to rifampicin but

MGIT 960 for recovery of mycobacteria from clinical speci- not to isoniazid. Rev Argent Microbiol. 2001 ; 33 : 197-202.

mens: multicenter study. J Clin Microbiol. 1999 ; 37 : 3578— 13) Rouse DA, Li Z, Bai GH, et al.: Characterization of the

3582. katG and inhA genes of isoniazid-resistant clinical isolates
2) Yew WW, Tong SC, Lui KS, et al.: Comparison of MB/ of Mycobacterium tuberculosis. Antimicrob Agents and

BacT system and agar proportion method in drug suscepti- Chemother. 1995 ; 39 : 2472-2477.
bility testing of Mycobacterium tuberculosis. Diagn Micro- 14) Musser M, Kapur V, Williams DL, et al.: Characterization
biol Infect Dis. 2001 ; 39 : 22%—232' of the catalase-peroxidase gene (katG) and inkA locus in
3) Kk %, ’Ei}i%ﬂ&f, LIJ?FE@&\ CRBRE SRR 2 AR5 isoniazid-resistant and -susceptible strains of Mycobacterium
i, i’f a7 Yy NOEREFE— MGIT R U AR tuberculosis by automated DNA sequencing : restricted array
DRSS L OYEREILEL. BRER & BEY. 2001 ;28 : S61- of mutations associated with drug resistance. J Infect Dis.
566. 1996 ; 173 : 196-202.
4) FEFRE, FEHES, FHNE - BACTEC MGIT60 15) Siddigi N, Shamim M, Hussain S, et al.: Molecular charac-

VAT AL BEREOREER RS RER | B
HWEFVHEEREL DR, ##%. 2001 ;76 : 657-662.

5) IWBEA, —IL &, FAE  f, i . Middlebrook & &

terization of multidrug-resistant isolates of Mycobacterium
tuberculosis from patients in North India. Antimicrob
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Agents Chemother. 2002 ; 46 : 443-450.

16) Heep M, Brandstatter B, Rieger V, et al.: Frequency of rpoB
mutations inside and outside the cluster I region in rifampin-
resistant clinical Mycobacterium tuberculosis isolates. J Clin
Microbiol. 2001 ; 39 : 107-110.

17) Mani C, Selvakumar N, Narayanan S, et al.: Mutations in
the rpoB gene of multidrug-resistant Mycobacterium tubercu-
losis clinical isolates from India. J Clin Microbiol. 2001 ;
39 :2987-2990.

18) Garcia L, Alonso-Sanz M, Rebollo MJ, et al.: Mutations in
the rpoB gene of rifampin-resistant Mycobacterium tubercu-
losis isolates in Spain and their rapid detection by PCR-
enzyme-linked immunosorbent assay. J Clin Microbiol.
2001 ;39 : 1813-1818.

19) Yuen LK, Leslie D, Coloe PJ.: Bacteriological and molecu-
lar analysis of rifampin-resistant Mycobacterium tuberculo-
sis strains isolated in Australia. J Clin Microbiol. 1999 ;37 :
3844-3850.

20) Abe C, Ogata H, Kawata K, et al.: Detection of rifampin-
resistant Mycobacterium tuberculosis by line probe assay
(LiPA). Kekkaku. 2000 ; 75 : 575-581.

21) Bartfai Z, Somoskovi A, Kodmon C, et al. : Molecular
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characterization of rifampin-resistant isolates of Mycobacte-
rium tuberculosis from Hungary by DNA sequencing and
the line probe assay. J Clin Microbiol. 2001 ; 39 : 3736-3739.

22) De Oliveira, MM, da Silva Rocha A, Cardoso Oelemann M,
et al.: Rapid detection of resistance against rifampicin in
isolates of Mycobacterium tuberculosis from Brazilian
patients using a reverse-phase hybridization assay. J Micro-
biol Methods. 2003 ; 53 : 335-342.

23) Traore H, Fissette K, Bastian I, et al.: Detection of rifampi-
cin resistance in Mycobacterium tuberculosis isolates from
diverse countries by a commercial line probe assay as an
initial indicator of multidrug resistance. Int J Tuberc Lung
Dis. 2000 ; 4 : 481-484.

24) Rossau R, Traore H, De Beenhouwer H, et al.: Evaluation
of the INNO-LiPA Rif. TB assay, a reverse hybridization
assay for the simultaneous detection of Mycobacterium
tuberculosis complex and its resistance to rifampin. Antimi-
crob Agents Chemother. 1997 ; 41 : 2093-2098.

25) Hirano K, Abe C, Takahashi M: Mutations in the 7poB gene
of rifampin-resistant Mycobacterium tuberculosis strains
isolated mostly in Asian countries and their rapid detection
by line probe assay. J Clin Microbiol. 1999 ; 37 : 2663—2666.

3. KEREIEREH L VRIEE

FARZE F 7R RN R

iU &I

HRIEESREZHE L LTUSA S, BROTYS
WIELERTA LIS Ro TI0EZRED, ZOHD
SHIEFERES, BRBIROESR, KRBT
R LR E Vo7, BEERELIY & CHERRIL
LRI T0D, 72, BEFIFOERICL S TH
LWRISEEIC & A EEIEEORE LRV TWA, L
12ho T, MEMIEEIC Lo TREEZIHTAEV) T
Lo EIICBLRNEPEFICHVEL, RLEHE
MR HEBLUBKER2ZZLHLEVFHHLDOTE RV
7259 b EBE, ZOI0EMOBBREBEOE R
AENC BT 2 EBRBERERORIICE 2% o TR
WDTH5bo

ARTIX, MEBHIEROBREMESL, FRERHK
BEHIEEOSATEEICOWT, BHBRF-72RXTE
BLV

EREeRELH T HEE

—fic, BEBWOEOEFEE X, LA RERER
Bk B L TTFROWEBIORPE0ED, THIZE-
TREZRERHRZHRML, BT 5 ABRMME 2 HET

iy
mp

"=

XLhED, Thb, TOERIIBVWTR, BEEED
FHEBELSECLIERELTCOZHOELDIILAL
X, BRSO BPAICLBI A, BEEES T TOER
(doctor’s delay) Tdh o T"?, REZDH ODORERD B
DA U7 PRAREVWBDTIRV, L L, &
DEBERLRLDIZ, BEIFBRERL %o THI 2 REE
EERESELTHEEFEVWEETHL LI RTD
5, %0, MEBHEIREKIC L ZEEAEZEORKDOF]
Hit, BE~NORERICZ5BENEPEZREICHET
E Y NP B AR AR & S AL R B

BRI BT 2 BEBEEEDERE

BEOHBIMIBEREOHE LR T 5EMT, X
K2R 2 EB M B 7R B T 2001 4E ~ 2002 F @ 2 4 IZ PCR
BA (2/SA7 7)) a7 MTB, ¥ 2) %fT-721308
REDKERIZOWVTHE L7 (Table 1)o LB L-Hilk
B}E3%E1: BACTEC MGIT 960 ¥ A 7 A (HANZ b -
FroFvIY) Thho BIREHERLERMESAREIZT
XTPCREHT, EE100%Tdh o7z, HERMPCR
Btk & 2 o oI BREKG Y, BEAEDLE T 14REH -
7285, FRSORFIE, #ik 7 BURNOEREBRETE
B (7)), FUERERT QBRE), ERERD



102

Table

Y 480% 25 200562 A

Comparison of the results of Mycobacterium tuberculosis PCR

(COBAS Amplicor MTB) with the results of conventional smear of acid-
fast bacilli and culture of M. tuberculosis in 1308 clinical samples.

Smear results of

Culture results of

PCR results of M. tuberculosis

acid-fast bacilli M. tuberculosis __ complex '
Positive Negative

it Positive 54 0
Positive X

Negative 4 46

; Positive 51 25
Negative ’

& Negative 10 1118

X 2B (RE), BEERY» SEMICERTAE
Bl GBRE), StBREIERRLZOMOFERIC X 55
EBMET, PCREBERBEOBHETH--EZEX 5N,

L7doT, 2L LTOREREIEI>9%TH 72,
—7, BEREBESEGEREICE T 2 KEIX 76K+
5184K (67.1%) TH o7,

PR ERENBCRAEZNRBE L2 b
Y, PCROKREIIEBREIIHLSAZLIIBATH o720 72
L, BRBURATORE - FRESL 23T
100% Th o729 T &id, BIRD PCREIGEREFEE L
TRV R ZBEGEHERBEEL RECHET S 2 LA
TAUMETHLIERRL TS, E5I21%, BEBH
BRI BRIEIRE SR OB E IR EBETE D201
X, WIRFUSHEWEORAIC L 2BBREEZBRNTER
FhER S, 7> 7Y a7 TIXHEREEEE % ISR
THIETIOMBEBRLTVEA, ZhETRTH
BBRIBEZHEIIROONEREIDTH 5,

B4 OREEEE, T ORR
MBI L L TOKBIEIEEE, R PCR (poly-
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(2) EEMB L UROAREE

B LOHEEBIIEED D L2 Th 5 TRCEW, ERE
$HRNAZHIEL EEMICRIBTAFETH D, &K
HRFRNEHATH S Pab®D mRNA R B ET A LT
HEHOERBORENERLETETH LY, bhbh
DERBEZEREICISH L2 ER % Fg lORT. 154
@ Mycobacterium tuberculosis IR BERRIZCD X, w1V
Ny 23 (AR — Y —Y—) 2 AVTHEMERS
WEBRAL, ZHRiZvAI7T02 (BHE) 5K Mc-
Farland £ #£0.5 D 1/100 FMEWO. I m/ 2 L, 4 K
BENENIREGEL) 77 v ET V1.0 pgiml, 41V =
7Y ROl pgml, % 7 b—NV10pgml, A AL T+ =
1Y 20ugmIDERBEL 2D X HITHEML 7
3JICTASRF IR WA BN ImA O KBEE Ml L
TRCEIZT Pab mRNA % BB, EFAEHENBOEE
fE%FEHEL L=y MEEHT 5 2 & THEKER
AT Pab mRNA @ 90% L £ D AR B9 RAN & - THE
EBTELPEPERT Lo TV NRy JEOFEREK
ByarE, J77 Yy AV TIFD2HIIDNW
TREBHFIC—BTE2ERPBON, T2, VBROEE
TORITH 55, BHEF D Pab mRNA P REZ R
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Fig. Relative percentages of the pab transcript copy num-
bers of 15 Mycobacterium tuberculosis clinical strains deter-
mined with the TRC (transcription and reverse-transcription
concerted reaction) method after incubation with one of four
antituberculous drugs. Relative percentages of susceptibile
strains by the conventional antituberculous susceptibility
method are shown by open circles (O), and those of resistant
strains are indicated by open triangles (&).
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BAATBGE AE SRR DR m ket bl E1E

LU &I
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Sortuitum, M.chelonae 72 & DB EREUMBE I HE S
NTnB, ZHTH MACHHWTO~80% % 5%, HASB
X UK T b HEHNGEIRNIC B 5 o MACHE I3 human immuno-
deficiency virus (HIV) E$e s EOBE LR REAREBEIC
AT HIBTEME MACHE, 3 L IEMEEBEECBE
MR E R LOMBERRBEL S OBEIIEHL TS

5 R DRI MACIENL K BRAIESNTE 72, B, £
BEBEASROHEBEFEELEIIZ{BOLNL—
REF MACIEDSRE SN, 0¥ 4 7TOBERHIHE
ML T2, fili MACEEIZE ICERIR BB L - A%
WS L OENFE L 25, MK & ITREp#E <
LEREDOBIRE V) BAH» L HBRIFIEAELRD,

fii MACE L i i L DENIZEETHHLEILN
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MACRERREERTH Y, L&, AKehoml
ha% Z07:D MACENRERDOBRELLRIEER
BT LB AEDOLN, ZOI LHFEOBRIEYLIEE
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ZERTHOPBRICRIAZELEE TS, EDO20
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REBIZLoTAR LD BEHOMBRIZSEEL
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DODHRLPLRREAEZEHRL TP oL
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BREFREARNTHLEUTOL I 2R o7 IgG; &
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IS6110 RFLP

VT Beijing strains in RFLP
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Spoligotyping

Fig. 1 The IS6110 RFLP fingerprinting and Spoligotyping of MDR tuberculosis (142 strains) in Osaka
The left column is the dendrogram of IS6//0 RFLP. The middle is IS61/0 RFLP of MDR tuberculosis strains around Osaka
Prefectural Medical Center for Respiratory and Allergic Diseases. The right is spoligotyping patterns corresponding to the

middle column.

We could see the cluster in the dendrogram. The cluster formation ratio of the multi-drug resistant (MDR) tuberculosis strains
(total 124 strains) was 24.3%. The cluster formation ratio of all the tuberculosis strains (total 1356 strains) around our institution

was 27.9%.

Beijing strains made up 75% of tuberculosis clinical isolates around our institution. The same percentage was seen in the cor-

responding non-MDR tuberculosis strains.
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LAY HE Lo EREIZ Braden 513, 1S6110 RFLP DN~

FEAIE R 513, MRECTOFRMEIMEL 25 L HE
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Fig. 2 According to the IS67/0 RFLP analysis of individually separated clones; the IS6110 RFLP fingerprinting was a summation
of the individual IS6110 pattern of each clone, which had slightly different bands. ( * circle)

The rectangle with black bands represents IS6110 RFLP fingerprinting of the whole clinical isolate. The thick bands represent
the basic pattern, and the thin represent the low intensity bands.

The elliptic cylinder represents a tuberculous bacillus with its bands that are its IS61/0 RFLP fingerprinting pattern. Black
band represents the pattern of IS6770 RFLP from the whole clinical isolate.

Singly separated IS6110 RFLP showed that there were sometimes tuberculous bacilli with variously changed fingerprints,
although the whole band pattern seemed to consist of bacilli with all the same fingerprint pattern (A). A second look confirmed
that there were some low intensity bands on the filter (B). The low intensity bands were reflected in the low population of bacilli
with different fingerprints. The intensity of low intensity bands resulted from this population.

Thus, the reproducibility of IS6710 RFLP fingerprinting depended on the selection of the cohort.
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Fig. 3 Spoligotyping descriptions of the tuberculosis strains around Osaka Prefectural Medical Center for Respiratory and Aller-
gic Diseases.

(a) Beijing strains made up 75% of the entire clinical isolates (1,350 clinical isolates).

(b) The characteristic Spoligotyping platform, which was not described in SpolDBIII, was seen from the clinical isolates with
less than 6 copies of IS6/70 RFLP. We designated this spoligotyping platform as Osaka Type.

(c) Spoligotyping descriptions of the tuberculosis strains with less than 6 copies of 1S6//0 RFLP around our institution. The
descriptions in gray belonged to Osaka type. The Osaka type made up about 80% of strains with less than 6 copies of 16110 RFLP.
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Abstract Clinical bacteriology pertaining to acid-fast bacte-
ria has made marked advances over the past decade, initiated
by the development of a DNA probe kit for identification of
acid-fast bacteria. Wide-spread use of nucleic acid amplifica-
tion for rapid detection of tubercle bacillus contributed more
greatly than any other factor to such advances in this field. At
present, 90% of all kits used for nucleic acid amplification in
the world are consumed in Japan. Unfortunately, not a few
clinicians in Japan have a false idea that the smear method
and nucleic acid amplification are necessary but culture is
not. In any event nucleic acid amplification has exerted signifi-
cant impacts on the routine works at bacteriology labora-
tories. Among others, collecting bacteria by pretreatment
with NALC-NaOH has simplified the introduction of the
collective mode smear method and liquid media. Furthermore,
as clinicians have become increasingly more experienced with
various methods of molecular biology, it now seems possible
to apply these techniques for detection of genes encoding drug
resistance and for utilization of molecular epidemiology in
routine laboratory works. Meanwhile, attempts to diagnose
acid-fast bacteriosis by checking blood for antibody have also
been made, primarily in Japan. At present, two kits for detect-
ing antibodies to glycolipids (LAM, TDM, etc.) are covered
by national health insurance in Japan. We have an impression
that in Japan clinicians do not have adequate knowledge and
skill to make full use of these new testing methods clinically.

We, as the chairmen of this symposium, hope that this
symposium will help clinicians increase their skill related to
new testing methods, eventually leading to stimulation of
advances in clinical practices related to acid-fast bacteria in
Japan.

1. Smear microscopy by concentration method and broth
culture system: Kazunari TSUYUGUCHI (Clinical Research
Center, National Hospital Organization Kinki-chuo Chest
Medical Center)

Smear microscopy and culture still remain the cornerstone
to diagnose tuberculosis. However, the classical methods in
Japan using direct microscopy and Ogawa solid media were
not sufficient for clinical use. In recent years substantial ad-
vance has been made in these fields. Concentration of clinical
samples by centrifugation improves the sensitivity of smear
microscopy with excellent reproducibility. The Mycobacteria
Growth Indicator Tube (MGIT) system using liquid media
yields high sensitivity and rapidity. Using these methods, more
and more tuberculosis cases would be correctly diagnosed and
treated adequately based on drug susceptibility testing.

2. New technologies for anti-tuberculosis drug susceptibility
testing : Satoshi MITARALI (Bacteriology Division, Reference
Centre for Mycobacterium, Research Institute of Tuberculosis,
Japan Anti-Tuberculosis Association)

Several new technologies have been developed to obtain
anti-tuberculosis drug susceptibility testing (AST) results
rapidly, utilising liquid culture and molecular technologies.
Mycobacterium Growth Indicator Tube (MGIT), as a popular
liquid culturing and AST system, was evaluated for its accu-
racy and usefulness. As for isoniazid, MGIT showed 12.6%
of discordant result comparing with standard method. These
MGIT resistant and Ogawa susceptible strains had relatively
high MICs ranging 0.13 to 2.0 x g/ml. The molecular detec-
tion of resistant gene mutation is also a useful method to
estimate drug resistance rapidly. The 7poB mutation detection
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is reliable with high sensitivity and specificity.

3. Nucleic acid amplification and novel diagnostic methods:
Shunji TAKAKURA (Department of Clinical Laboratory
Medicine, Kyoto University Graduate School of Medicine)

Sensitivities of nucleic acid amplificatiion tests (NAATS)
for the diagnosis of tuberculosis meet clinical requirement that
patients with high-risk of transmission should be identified
within a day. Comparison of the performance of various
NAAT: is difficult because of the difference in sample pro-
cessing and in samples tested among methods and reports.
Considering the limitations of NAATSs (low sensitivity com-
pared with culture, inability to differentiate dead bacilli from
the living), further advances would be expected when novel
technologies could confer additional imformation, such as
drug susceptibility, quantity, viability, and genotype.

4. Serodiagnosis of Mycobacterium avium complex lung
disease: Seigo KITADA (Department of Internal Medicine,
National Hospital Organization Toneyama National Hospital)

Mycobacterium avium complex (MAC) organisms are ubig-
uitous in environment and a contamination in respiratory
tracts is sometimes observed, and that complex the diagnosis.
We developed a serodiagnostic method for MAC disease
using an enzyme immunoassay with the MAC-specific glyco-
peptidolipid (GPL) core as antigen. A significant increase in
GPL core antibodies was detected in sera of patients with
MAC pulmonary diseases compared to patients who were
colonized with MAC, patients with M. kansasii disease and
tuberculosis and healthy subjects. The serodiagnosis is useful
for diagnosis of MAC lung disease.
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5. Molecular epidemiologic tools for tuberculosis: 1S61/0
RFLP, Spoligotyping, and VNTR: Tomoshige MATSU-
MOTO, Hiromi ANO, Tetsuya TAKASHIMA, Izuo TSUYU-
GUCHI (Osaka Prefectural Medical Center for Respiratory
and Allergic Diseases)

We have performed molecular typing on about 1,300
culture positive clinical isolates that made up the majority of
tuberculosis strains in part of southeast Osaka since 2001 until
now. By spoligotyping, about 75% of entire strains belonged
to the Beijing strain. Particular spoligotyping descriptions,
which were not described in SpolDBIII, were found in
the strains with lower than 6 copies of IS6//0 RFLP. We
described them as Osaka type. We could also show that direct
typing from Tb PCR positive sputum of patients with tubercu-
losis was possible by VNTR and that VNTR with 16 loci was
useful in tuberculosis typing in Osaka.

Key words: Acid-fast bacilli, Direct smear examination,
Culture examination, Susceptibility testing, Nucleic acid
amplification method, Serological testing, Molecular epide-
miology
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