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The 82nd Annual Meeting President Lecture

THE QFT-TEST, A NEW TOOL FOR CONTROL OF NOSOCOMIAL
INFECTION OF TUBERCULOSIS

Mitsunori SAKATANI

Abstract In Japan, nosocomial transmission of tuberculosis
from patients to hospital workers is not rare yet. The morbid-
ity rate of tuberculosis among workers in national hospitals is
higher (45.7 in 2003-2005) than the Japanese average rate
(24.8 in 2003). The rate is especially high among nurses, indi-
cating 73.2 in 3 years from 2003 to 2005.

Although the indivisuals with latent tuberculosis infection
(LTBI) are usually detected by tuberculin skin test in contact
investigation, determination is not strict in BCG-vaccinated
indivisuals. A novel diagnostic method (QFT-2G; QFT-test)
can detect TB infection regardless past history of BCG
vaccination. The tuberculin skin test and QFT-test were
concurrently studied with 259 workers in National Hospital
Organization Kinki-chuo Chest Medical Center. It is conjectur-
ed from the study-results that the QFT-test is a more accurate
tool for detecting LTBI. Similar studies as 3 contact investiga-

tions in Kobe-city also came to the same inference.

Although QFT-test is still new, and some questions remain
to be answered, that is a useful test in medical examination
for hospital workers, providing a new tool for control of
nosocomial infection of TB.

Key words: Measures against nosocomial transmission of
tuberculosis, Tuberculin test, QFT test

National Hospital Organization Kinki-chuo Chest Medical

Center
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Organization Kinki-chuo Chest Medical Center, 1180
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The 82nd Annual Meeting Educational Lecture

MULTI-DRUG RESISTANT TUBERCULOSIS (MDRTB)

Katsuhiro SUZUKI

MDRTB has been made by treatment failure and has also
spread by its contagiousness. | tried to explain how to make
MDRTB clinically, and also tried to propose how to prevent it
from spreading in a hospital. At first, a principle ol modern
chemotherapy against tuberculosis was elucidated, i.e. “bi-
phase method of treatment.” Danger of mono-therapy, partic-
ularly functional one, was warned through a case report. Thus
acquired drug-resistance was made, single at first, multi-drug
thereafter. According to the increase of patients of acquired
MDRTB, primary MDRTB patient has emerged through the
direct contagion. We reported nosocomial outbreak cases of
MDRTB, including re-infection to patients with pan-sensitive
tuberculosis. Therefore, strict isolation of MDRTB with
smear-positive sputum must be instituted in a tuberculosis
ward. All smear-positive tuberculosis patients should be iso-

lated in a room against air-borne infection just in case of
MDRTB. There are, however, not enough isolation rooms in
tuberculosis ward in Japan. Rapid detection of rifampicin-
resistance through the gene analysis must be done in this

situation.

Key words: MDRTB, Chemotherapy, Prevention of noso-

comial infection

National Hospital Organization Kinki-chuo Chest Medical

Center

Correspondence to: Katsuhiro Suzuki, NHO Kinki-chuo Chest
Medical Center, 1180 Nagasone-cho, Kita-ku, Sakai-shi,
Osaka 591-8555 Japan. (E-mail: ksuzuki(@kch.hosp.go.jp)



Kekkaku Vol. 83, No. 1:43-59, 2008

43

Ee2EME LRI I A

0. /i R ® R & &

321 I o)

Harr ®s

F—0 =X RERE, WEREE, WK FERE REZFRE, BUERE

YUYRVRAB

1. bAEICBIT 2B REDOIIR & W RIE
HERR BETFHIEKNRRRBREL 77 L
YRk —HERERD

2. SEIOFEEERERSEETORS ~ b
BIETRE (BERZ by - F1o9F V2 ®)

3. BHEZRE L I—ERRNOFEFICOWT—
BORE (REKEEZ B ERERER)

4. HEHOEE - FEICBT 5 EHER
HE ¥ (LBRREFRRHS)

5. BIZFREOHKE BRELE
RIREE GRALKFERBLSRIAEE)

6. EAIRZMERELI0HLAICHET 527011
NEEF (HRERZEEZEIBH RS R ERRR
##h

2000 FE ICA%SHBREREERAZTRER L, HHEKHE
RESHBEFROBET LVEREERICEAT, [Hif
M BRERS2000] ZFIIT L. ZOHLMBRNT, &
B - BERELROICRESDOH LR B L REENR
R-BASNTVE, ZITAERSR, TEX5D I
MERERSORET 21TV, HRICBIL-AEICERT
I Lilholz, [HEEAKREIRS2007] X, BHERRE
Z2ABREUAIC, A0S - FE% 21 BUAIL,
FLTEABREHERZ0HURNCHET LA K
B7: CDCEIH i o - BBERERH O L FIEER
EOEEEHOLERICEREBVWTHEZ W, TV
RIUY L, O HEERERS2007] ORETOEE
EHHo TRl 2 BRICEB L 2.

BEARER O & % 2 WA RES, BEEHER

WA RS ED B VI RIZTREL EMNEDRE
FTCERLTVEDD, $7:, EEDHEL FRMNEKR
ENAMBRREORETRNSLOBREL TITbhTY
BDh. FOBRKEMNS Z LIZSBOEARED S
BEHRTHIATEDDODTEETHS, ThHDAIC
DWTHRBE TR OBFERBEED S [ DA
BB A2MBEREORIKEBERIE | LELTITH
Bz 2nrtz, MEBTREEED 6 [ SEIOKKEARE
BHUETORL v b JEBLTHERARENOER, K2
BH, REME, REORBL EOBRRB COREA
2, CDCEIEIEHT2EAERERT 2 L, SEDOK
BIRA Y P ERRHICTHRE NV, REREOR
Lo7-12, KIS TREIBREORBEERIZLHEZEY
Too SEMOK 8 Fl % 1 B SR OEHFREDRER L
BER - BPHOALLTRENRELEETHY, Z0
ToDITIIRAEREL L CHEY 2 BERE RIS 5 2 LA'E
BEThb, COMICHLCEBRREICHKEL, BHoR
BezRAL TR KZEREEHERREOBORSE
EEDPOLRELZBREL I —BERIOFEZIZOV
T—JEELT, REBEOFARZPLITHEL
eiivnic, BEREORENE L REOR OB S,
L, BRIBAEEESERIN, AELEEFREE
Ph, LDRE - HELREIOCLI TS 74 —FEAL
BTLTWS, EERRERRBEONEELE,S
[MBREOREE - AIEICHTsREE®R L ELT, &
ELHERCICHTI2RFOFERL SRV 20T,
BEEIRE SRR SN D BIETFREE IS RPEKSE
BUYTARURTH ), HERECTET 285 LV BIETF
REZELBS LT b, BILREREOEREE %45
L RIEFRECERLIRBLE | tELT, BHO

VRIRAFSLIFIRER - T UV F—ERE Y ¥ —, *HHEREEZH
W IR R BEAREE BB

i MORE, RBREEEBWERERER, T606-
8507 FUERKT HUERTH 2 5 X 22 3 R )i | TR BT 54

(E-mail : higuchit@kuhp.kyoto-u.ac.jp)

(Received 12 Nov. 2007)



44

BIZTFHRAEDL L FORBEHUIOWT TR 20w,
28] O M A AR SR O BT B 2 FR IR PR AR B2
DWT, RIRS TR e 2 MRS M & HESE L
oo MR A2 B 27 SR B I LR 9 Bt 0 /N R TS5 A0
[ AR Z 30 H LIS 750123 [ L8
LT, W5 % v 2o B i) st A o 41 ik &
ZOBRBUZONT W 22730 720 KEAL R AR AR L L)
BWT - FLIU Ha R B AR ST PE MR ARG A B D 2l E R

Witk W34 1 % 20084 1 A

BOUR L LDOBWEIATTL L, BRPBG R R
ﬁ%mv~thTB%ﬁ?&b.%mm&mtuiﬁ
Thb. £LT, BIRO ARG~ I % R
2L, bAEIZBVT b CDCHYE IS iy - 7o B BREH
MOMBIZAHBTH Y, 4HO [ ERERS2007]
RIS A B RATE VA Do HHMEREDOHREEADR
b REPE ST T DAY v RS Y ATOREITDHE
DRHERD % & % HHHEIZFGTH O LMFET So

1. b EICH T 2HMEREORIX & ME R

AP B RASFRIT RN L 7 7 L Y 2k v v —HIdRER BT B

R SUHBEEIEOBK BT, MEEHR
ENBETHAHILIZLSBMENTVEN, EOME
T ABRBOGIIRLTEVWEREA k. BKRM
ZROOES L EREORBEED, S, REEREDHEE
RIS, NEREERLYED THEVEBINATY
ZVWORBERKEBbNS, FH, HEERERESHWLET
ENBICHoT, HORICHERE] OEMPETS
NTBY, YAFLE L TOMBERIENRBBTHI LN
ihd, ST, ITHERICBII2NMBERELH
BERFEDOHIKIZOVWTHRIT L2,

bAFEICBIT 2 MBEEREIR, T0EREAEHIBEL
BETNSORAREZ B I UHARER BRELV Y
—) TEmEXNTWwALDEBbNR, 22T, #HER
KEBHLTVAFEES X UMAYREEEZBITHTY
AREL YV —FHREL, HEBERK BE EE,
BMRE, HBEIEEICO» L EORBRREE
RiRPCHERLEHNE BRI 00T Y 7— il
ErEHLS. BAENICE, FEBLIURELYY—H
2BEOREE L #ML, FHHISH L GERAOR
KxniBl, ¥, FOBRRAEOEEEDD, AELERE
KoWTI—YIELILL, HRBRIARLEVWIEEX
EIZTHRLE, 2003 ERETHEFKEAL TS
PR30 B L UMAEYREEKZBITH TV HRE
vy —397HRENRE L TRAEEKELZITV, £RIC

L, BRI0IC 291 (74.6%) DIRBERAS & 288 (72.5%)
Ot ¥ —h oG R B, F1273.6%(579/787)
THh-o7

BEL LT, HERESD9.7% (290/291) A HiME
BREXEBLTVA, Bk, OHEX - BIE - EAEZ
HRES L OBBMIEEZ TR THBRCEBL TV
Di227.1% (79/291) Th o 720 Bk - B EIZ80% L E
OMBNERL TV -7, FERLEABRIHREL ER
LTWDIEEBUT Tholze BELV I —IIDOWVT
11288 EEk D H B % B2A%, 209 B 150Max (52.1%)
TRBMEVRELT-o-TV5L00, NEEREIIER
EhTuhhor, HD138DKEL Y ¥ —Tid 1 Hax
PRVWTBEAREZERLTEY, HEEKRELRT0%
(120/138) TEBEN Tz, LA LLH6, BAKRE
HREIZ65HER (47.1%) DATEREILTEY, B
HWIBREIZ DOV TIX4THEER (34.1%) TOAERE N T
V272 (Table 1),
REREELRELY Y —DWEZEETH L, 2002
FEDEEOREEREL, BEBREI 14351, BEHS
15151, BEREN . HH, EARZTHRENT4H
f, EREEIEESHOFBHTH-7 74— MEI
2o, INAFEBELZEDOBIZ453D3 Z#RBLTW
HLIRET S E, BIK - FHEREIIEMH 20075 HHEH
EhTwaeELILNE,

Table 1 Type of laboratory and examinations performed (multiple answer)

Number of laboratory (%)

Examination

Hospital (n=243) Commercial (n=138)
Smear microscopy 243 (100) 137 (99.3)
Culture 211 ( 86.8) 120 (87.0)
Species identification 122 ( 50.2) 77 (55.8)
Drug susceptibility testing 134 ( 55.1) 65 (47.1)
Nucleic acid amplification 96 ( 39.5) 47 (34.1)
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Table 2 Implementation of external quality assessment (multiple answers)

Number of laboratory (%)

Examination

Hospital (n=243)

Commercial (n=137)

Smear microscopy
Culture

Species identification
Drug susceptibility testing
Nucleic acid amplification
No external assessment

18 ( 7.4) 56 (40.9)
6 (25) 18 (13.1)
9 (37 14 (10.2)
10 ( 4.1) 24 (17.5)
84 (34.6) 32 (23.4)
145 (60.0) 64 (46.7)
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CC-EB#H (RHILER NALCHER) 6% Y, BHEL
BRI OGN L LEEOHMRE XM b DTH S,
HEge) Y BEREHFRTHERL, K8 GEILRY T3
ZUL) EMAA L, BEHEORKLBIEMED K-8
EABREMEIES D, BHEER (1,600Xg), HEERE (5
&) TIRMETE, 4 ) VBSHIIICHEIRERS, i
~EET S,

bhbhdREDS & U NALC-NaOH = CRLE L /2%
380 % MGIT960 > 2 7 A B X U 2% /NIIE# T

=7 S

KA L 7= MR MR AR ISR, AL BRI NV AT B
M iEDLE o7,

(3) YRR R ALBL % » b 2> 7 v 7 MB
[=v A1 ]

W% % A X3 (NALC-NaOH i# i) TULA%, BAK
(W A PVERA: BCASE) B MA, E U2V 1A BRI
%2,000Xg, 10RVIMEC L, iLifid CkHE (MRS AK)
AP L, FHA~EALT 5.

(B. K5ih)

HAETHW STV S IR O MR, HEIEE
ok LTid/hsEs, Bk e L CTid MGITAYA CH
WHERTWAD, w4 7o0aa=—nR k& ES
82 EERKEN (CFU) OMEICIZERE~NX—RE L
TEREERAERTH D, TDOHBE, CO:5LLAENT
DERVBVLETH b,

bhbihid, NALC-NaOHLAEEHE 431 FIZDOWTD
KRD¥G 1 “ = F ¥ —" (fifh5i) (2 X 2 HiReiE o BERS
R AT BACTEC 960 MGIT > A 7 4 Lkt e {, /B
HI ) bAEZBICTCATwBIEE#HEL TS,

BRI BT 5 3 BEEHGHRICHV 350G
BREBBROBFICL WV RE 2D, BEXFE L REEIC
TR L ERISEH (2% /M) & DBEH
BEILL, UTOL) ZEGErEZLNE S,

@3 [\ &b AR E NI ROBR, @2 itk
B L NI OBER - 1 EIZ/ANISERO A, 31 Bl
AR & /NSO BER - 2 BHI/NIE O &4, o),
TR Hofo PR DR e 7 MR T/ 2 Tl & L, ®k
BBETH > THEBKOBRVIFRCIEE, 55 0IIHREE
BTHoTHEBRLEDLVITEEL, BEELRHICKR
W BET5IENHETNEGEIITHAE % 6
ATAIENET Ly,

I.A %

MBAEBREICRET S L, BEOBBEAMHO®R
EDNDDHEELY, BEELOLEDOTEETH
5o
(A. fkETE)

KR RESNTV2HBEELZ C MoHT RS
BIZH B & Table 112RF & 95 TH 5,

1. Mycobacterium tuberculosis complex (§5%%HEE)
M. tuberculosis, M. bovis, M. africanum, M. microti \2H %,

#L4E M. canettii (van Soolingen D, et al. 1997), M. pinnipedii
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Table 1 Description of mycobacterial species
Category Involvement in human disease
group Common Rare None
TB M. tuberculosis M. microti M. pinnipedii
: M.bovis* M. caprae
complex M.africanum™ M. canettii
I M. kansasii M. simiae
M. marinum M. usiaticum
g M. scrofulaceum M. gordonae M. interjectum M. botniense
§ M. xenopi* M. heckeshornense M. nebruskense M. cookii
2 M. ulcerans* M. intermedium M. palustre M. doricum
ES I M. lentiflavum M. parascrofulaceum | M. farcinogenes
s, M. shinshuense M. parmense M. hiberniue
g M. szulgai M. suskatchewanense | M. kubicae
] M. bohemicum M. tusciae
_;‘3 M. avium subsp. M. branderi M. triplex M. avium subsp. silvaticum
5 avium M. celatum M. avium subsp. M. avium subsp. hominissuis
@ M. intracellulare M. genavense paratuberculosis M. gastri
« | I | M.malmoense* M. haemophilum M. conspicuum M. lepraemurium
E M. nonchromogenicum M. heidelbergense M. montefiorense
_§ M. shimoidei M. lucus M. shottsii
8 M. terrae M. sherrisii M. triviale
E M. abscessus M. fortuitum subsp. M. peregrinum M.agri M. hassiacum
§ M. chelonae acetamidolyticum M. porcinum M. aichiense M. hodleri
E M. fortuitum M. goodii M. senegalense M. album M. holsaticum
2 M. mageritense M. septicum M. alvei M. komossense
FE’ M. thermoresistibile M. smegmatis M.aurum M. madagascariense
2 ZO M. boenickei M. wolinskyi M. austroafricanum M. moriokaense
§ M. brisbanense M. brumae M.murale
3 M. canariasense M. chitae M. obuense
ES M. conceptionense M. chlorophenolicum M. parafortuitum
Eo v M. elephantis M. confluentis M. phlei
§ M. houstonense M. chubuense M. poriferae
o M. immunogenum M. diernhoferi M. pulveris
i M. manitobense M. duvalii M. rhodesiae
%_ M. massiliense M. fallax M. sphagni
& M. mucogenicum M. flavescens M. tokaiense
M. neoaurum M. frederiksbergense M. vaccae
M. neworleansense M. gadium M. vanbaalenii
M. novocastrense M. gilvum
M. parmense M. hackensachense

(Boldface) Previously reported mycobacteria associated with human diseases in Japan.

*Mycobacteria frequently involved in human disease in some particular counties or areas. M. leprae can not be cultured in vitro.
“M.visibilis” is usually difficult in cultivation.

*Runyon's classification.

(Hajime Saito, 2007).

(Cousins DV, et al. 2003), M. caprae (Prodinger WM, et al.
2005) WE IR TV 5, Wihd b Mot L TREN
HY 5o
2. Nontuberculous mycobacteria (FE4ERMEPIEER)

FLLT, MEREMECRREE LT, MICHHES
NAPEEICOWT, BERAZHOICHEISRRS,

(1) T#E

i L L T M. intermedium (Meier A, et al. 1993) A3k
HERTVED, EFLABEETIIL(, BREET,
I#HEATHb, EEOLHLLD 1 FEHEL TV 5,

(2) I#HH

(D M. lentifiavum (Springer B, et al. 1996) © % #E #£ & K

RFEPOTHE - GBEN, B - TESIIWERS
HEOWER - [REXRGFE» OSSN 8 k2 A LR
EL, Ihox3BETFRICHEELS,

@ M. heckeshornense (Roth A, et al. 2000) : M. xenopi =
ELDOTEMLARBARMERZEL, $/-DDHF A MT
13 M.xenopi EFIE S NG, EHSIZ, bAETHE - £
£ E N TV % M.xenopi 124k 6 ¥k % M. heckeshornense
EAELZ. MEEIXTIVALT 7% —¥FZ b (3
HiZ), 16S DNABFIREIZ & ) BHTETH 5.

® M.ulcerans (MacCallum P, et al. 1948) & M.shinshuense
(Tsukamura M, Mikoshiba H, 1982) : M. shinshuense & M.
ulcerans DEFEIZOVWTIRRZBE LS TRV, #icE
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HIRE<A 252 b &EEL, b b ORETHEEWIRE
EBIY. WMEE, WA, ETO4LEN - 57
RIZFNUIRE RIST B0 M. shinshuense BBt 13 A A&
(481, 55 1BIENHOREBER Y > ¥ —5Efl) B &
UsE (1 6) »ooMEF»H 2,

(3) I#HHW

® M. avium complex : MAC (243 M. avium (subsp. avium,
subsp. paratuberculosis, subsp. silvaticum, subsp. hominissuis),
M. intracellulare 33 & U° M. chimaera (Tortoli E, et al. 2004)
PEEND. M avium iSRS IZE - L H A, M. intra-
cellulare MBRHFEIZP A ARIC B2 & 2 EE S (19894)
BILHTHLMIL, ERICIDBEAINTE N,
itk (BHRTTK) 452001 45 & 0200740 2 [lich 7z
N{To€B7 >y — MRAET, BAKTYH M. avium K
FIEDHMAED LN TV B,

B, &4 - FESHICED, MACDSH b, MAC7
— 7RIS - MR 70— 7RISR RO S EEN
HEVED LN THY, HEKHLMREIFBLNATVS,

(@ M. malmoense (Schroder KH, Juhlin 1, 1997) : HE&#I
i3, BREEHEE B30T, M malmoense # H Bk ATCC
29571 & 100% — 3 L 7= 16S rDNA BEFI, M.malmoense ®
IJ—VEEDOHPLC/YY — Y %R L7

® M. celatum (Butler WR, et al. 1993) : BB& 3 SEHIA2 5
DRI, wIFhd, SB, 25~45CTRE, 33—
VD HPLC /Y ¥ — 7 i M. celatum \Z 3 8L, 16S tDNA
A5 M. celatum N224 (BRIR 77 BE#E, 2 ®)) X 99.8%,
[7 ATCC51131 (F#fk, 1 BY) L9730 DHREEERL,
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M.celatum 2 B E RSB N7z

@ M. triplex (Floyd MM, et al. 1996) : HHIR2H1 & ) O
DWW, bicsh, 25~37CTRE, IT-IVE
@ HPLC 47 Tl M. simiae \ 2B/ 8 — v R LIZAS,
16S rDNA fit. 5] I M. triplex ATCC700071 & 100% @ # [4]
WERL.

(5) M. genavense (Botiger EC, et al. 1993) : &% 7/ 0
7)) vAdE, 28 MK EAE T HBEOLE) v
NEFOERT, MEOFME 2 BD 1205, 2%/ 151
ICIERHFET, MGITICRHE L/, Mk 60
12 4 355 F il Middlebrook TH11 X (/M #)
IZHEFSTTBE T & o 720 M. genavense Wee 0268/96 7 16S
rDNA fic%) & 100% O 3 % A 726

® Mycobacterium sp. H H[E T 12 6 O i 4 BB 5 W 3%
oM h, & ELEHER Io0-1VEBO
HPLC /¥, 16S (DNA BESIiRE 2 L DML D, K
REREALVIMEE L RE LT

(4) VEHE

M. mageritense (Domenech P, et al. 1997) : IR O B.H
Bk HAaMES N, SB, FEAREN, 25~402CTHR
BT A2RAERERT, EL2H - 5 TREFHEERK
) M. mageritense & [R5 L 7=,

(B. HEBURMAOES LA HLEE - £{e2ni
1K)

ORERE, OK&EVE QuEXELE, OXREH,
ORFRE, © Tween 80K, DI L7 —¥, @WME
ERE, QOFEBHYS—¥, O8THEMN ¥ 5 —

Table 2 A flow chart of laboratory diagnosis of mycobacteria

Clinical specimen l

Acid-fast stain
(Smear made directly from specimen)

Liquefaction-Homogenization
(Semialkaline protease)

Liquefaction-Decontamination
(NALC-2% NaOH method)

Concentration
(3,000 X g, 20 min)

[
Acid-fast stain Culture Polymerase chain reaction
(Smear made from concentrated specimen) (2% Ogawa; MGITor BACTEC 960 MGIT) (PCR)

I

Acid-fast stain

r

Identification
(Phenotypic, Genotypic)

1

Drug susceptibility testing
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£, O7INVAVT7 7y —¥ (3HE), @F7TY 2>
(NI Y, v ansFrikle) Bk OFr U
V7 TBF A b, &k,

(C. MiBEREN 70 —F ¥ — )

Table 22k L 720

X [

1) Kent PT, Kubica GP: Identification test techniques; Culture
examination and identification. In: Public Health Myco-
bacteriology. A Guide for the Level Il Laboratory. U.S.
Department of Health and Services, Public Health Service,
Centers for Disease Control, Atlanta, 1985, 71-157.

2) THEHIR, Wil N MR 4 TRIBARCE R AL

$iM 83 1 % 20084 1 A

#OAH - KERE] B30 FELELE BEAR
Witk &, HOK, 1987, F90-FI33.

3) Vincent V, Brown-Elliot BA, Jost KC Jr, et al.: Mycobacte-
rium: Phenotypic and genotypic identification. 8th ed., In:
Manual of Clinical Microbiology, Murray PR, Baron EJ,
Jorgensen JH, et al. (ed), American Society for Microbiology,
Washington DC, 2003, 560-584.

4) Della-Latta P: Mycobacteriology and antimycobacterial
susceptibility testing. 2nd ed. Isenberg HD (ed), Clinical
Microbiology Procedures Handbook, American Society for
Microbiology, Washington DC, 2004, 7.1.2.1-7.5.3.

5) Al W MR, HMEORE, [FREERE
181 2000). N AREHRK 7 2AMART LR ZEALR,
RiRCP B &, O, 2000, 27-77.

5. MEFREOREK EFRER

RiekEmEaRms R EE

L &I

BE, MEEAORETFREAECINREESCFA
DEVOEN, BRBREERREE (BEEIEE) 2
PMERER L EHA D END D, LA oT, [H
MRS 2000] TRIEBEMIBE L L TikoTW i
H, FIEHTRIEE [BEZTFHREE] & LTERT S
Zlizlr, BEFREEICE, HELVOLDOFET
EHHEELDEERHEND A, RETIELHET
SN EWEL UCKR - S h, SEERABPED
LbNTWVBEFy MIDoWTRAB L.

40, [HEEEREIES2007) 2B AHETOREL
BIZTFREOHRK, BREZIIOVWTHET 5.

1. BREAR

BE, RSN TV HEERAREEFREX Y b2k
WIR L B, B THAEZ L OHMLEES IR
YHMBLOEF Y MIRHOXEEXSBL TV AL T
Lz L. MEEHEEE, aNAT YY) aAT w43
N7 7Y A (PCRi#E . K2), T/VR TagMan MTB (V)
7 V% 4 L PCRE), DNA 72— 7 [FR]-MTD (TMA
) 3 & U° TRCRapid M.TB (TRC ) {ZD W TR L 7
i, PHEROEEATHLDDHY A INIFYT
‘BHE' (DNADNANA TUFL¥—variE:£3),
TH¥270—7THEEHEFRE (HPA®R) IZDoWTEHEL
oo FOMIZ, BEEEY 77 ¥V ViEEETFOR
AU §E 7% 7 1 / A LiPARIf TB (PCRIE+LIPAE) b
L7,

37, BEMARDPICRERTFEORIZFHBEE R
4 b:ﬂ#_\. L7

2. BRMIEEREOKR L REEN - RF

BE, BETREIRBERIKELRE S OlEIE
RBREL 75—~ NEBEEITHo> T b ThHHBE
ABOEEFRXEUCRENKE, K, REFIIOWVT
L 7o

HEBHIREREOKEIZ, BABHREFLIORE -8
EThHhD OBWRIC | BAT, OHEMEIEEE % GRS
DBFOEBAEIZIEAL L2, OREPORELX A
HILIITERZVOT, FEBUNEEEDSIHEEL
DEEXEZ L BIZBEKBEREAND M. aviumB L U
M. intracellulare I OB EREVHERIIZET L=
R EERL, RAlL LT, O#KBHOBES, 2%
HKRETHLVEROICEL LR CE) HE, O%HKRE
HTHEBRETETIHEL L

Tz, REMBORE - REEL LT, ORKiz+45
BERML, 3v%3%2—Yar0hnijEETs, @
WHETIE, BROBAZ ST, BERSE2ERT 2, @
R EZT7 470 Y OWRBIC & ) REICERET 2 =
ENSVID, T BF MY L F 212 EDTA %500
LABERZEATS, @A) VIZHEWEDO =D
Lzv, OmMBIEENEL 2570, BAXTE 20
EVRITL, OREZECTHESN - REFSICHRML,
/RS, BEBEELITV, BICREINBICRR L
VEYCREIEHT A LEEBR L

ABEEAROEEEHEE LT, OBRKBREIEAR
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81 BETRBAEFY b —K (FIRE) SR 184F 12 1 BUE
. FoE
SR B ey W4 WOk (Bl RAL | W TR | AR
e U HmIn)| s
Mycobacterium (REREWTE | BRI RRIR & <= e L T -
e | AR T _
T2 TE-THHIE | oo HPA O
(aNR)yT7Pr7Y)ar =43
NZFYIL IRLIZO—=VA g a . ¥47F PCR © ©
Mycobacterium tuberculosis | %A% P THEA% R 00 0K . TIATAT A
complex (REHXHIEP) il M =7¥A TaqMan MTB TagMan PCR) O ©
wlhrved _
DNA 78 —7 [FR]-MTD (Gen-Probe) TMA & HPA O
HERE I I CRNA MR A6 G
TRCRapid M.TB kg TRC O
THasa—7<4 3325 | KKK T¥ HPA _ 1o
Mycobacterium avium YLATEI LAY T Ly T A (Gen-Probe)
complex 24325 1) 5 [DNAZ7O—7[FRJ-MAC¥ 1| HLLE+
LTS L -4 |LTE (Gen-Probe) TMA & HPA O
Mycobacterium avium r?tlbﬁ-—ﬁim (aNR)y 7 7)a7 w42 O O
Y FEMERE  |Nr7yvn 7EDL Bya 47|
Mpycobacterium intracellulare (2/5R)7rINa7 w43\ T/ ATATA O O
iy NIFNVIA A FTENT—
EER) 77|71 7 A LIPARIfTB =7u LiPA - O
/YRS RFPEMERIZT | €Y VftE#ET (Innogenetics
[l EARZE Yz /)AAF— -Rif TB N.V) PCR & LiPA (@) O

*'DDH: DNA-DNA Hybridization, HPA: Hybridization Protection Assay, PCR: Polymerase Chain Reaction,
TMA: Transcription Mediated Amplification, TRC: Transcription Reverse Transcription Concerted Reaction,

LiPA: Line Probe Assay

%, BETFRERNEEROES, BHRRECHEER
HOBEIILTHERERET L2 L, OMERIZRER
BOBEI LWL I IHEOERICERL, H4F12K
B 5, 7, EHROFERERIIIERIZST T4V
LEHE, Co—BIIAN, REBXHABRICART
BT 5, REVBH5H,

3. MEG A

BZHE - REXY FOTRMAXELRFEL, BlFv=x
TV (FIEE) 2R L TBL LU ETHD, KiE
$HIZIZT PCREE (2 /XA 7 7Y 27) & DDHEDEH
BEo— ke B L7

4, WEEREEE LU/ FNY — FHE

BEBEIEECL2BEFRELT ) HEE, AEN
%, AAEB L URIBRHKBZNAICL, EHT L%
MOAXRMERLTH, T2, BBELLE2BIBERE
RBEETHEEZETL, 79 AMULEDEEF YR Y
b, REEBMHEOFELBRILTERTLILENH D,
VB TFRERNSTRIOEELRER LTHAICH
L7 EBRRRE AT O L EXH B, I, ¥Xv b
BEBICBIAI7OVVOREIIZEET S, BER

F*2 BHKRE, BEREL PCREOKH
(1)

® 3K
— +

n=372%)

TyS)arm™ - 168 9
RATINTT)T L + 77 118

HARS (1994), TS (1996), &K S (1999) D F— ¥ % kit

(2)

®IK B® BI% PCR st 1% (%)
+ + 36 34 (94.4)

- + 24 17 (70.8)

- - 54 9 (16.7)

A (MEZEE © 1998)

WIBEYIX0.5% REEFERICRBERICEET 2, 37,
EREXPHEOHEFERRPLHEREFICD 05% REE TR
TLCREEY, BARBEHE 12T,

Tz, A¥L, HABKMAEDEEE XU HARERE
ERERMEDIZETHER L [EEEREICHET 3
NAF =TT 4227 NV2005] ¥BBT2 L,

5. B - SHERRE TR
NEREEEL LT, #ECHENOSROMBIEE
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MR B34 1 B 20084 1 A

%3 H:{LEMF EH: & DDH O

A AL 1] 52 s il ¥ 0oy S > 4.3 DDH {1 TO & MM (%)
M. tuberuculosis 122 122 0
M. kansasii 45 45 0
M. marinum 6 6 0
M. simiae 6 6 0
M. scrofulaceum 47 28 19 M. gordonae (9), WSEASEE (5), M.avium (4), M.fortuitum (1)
M. gordonae 24 23 | M. avium (1)
M. szulgai 4 4 0
M. avium complex 142 135 7 [FEABE (4), M. kansasii (1), M. szulgai (1), M.chelonae (1)
M. gastri 5 5 0
M. xenopi 7 7 0
M. nonchromogenicum 3] 15 16 M.terrae (8), [EEAHE (6), M. triviale (2)
M. terrae 2 2 0
M. triviale 4 3 1 M. fortuitum (1)
M. fortuitum 60 35 25 M. peregrinum (11), FISEAHE (5), M. abscessus (3)
M. chelonae (3), M.intracellulare (2), M.avium (1)
M. chelonae 22 17 5 M. abscessus (2), iEANE (2), M. fortuitum (1)
M. abscessus 18 17 | M. chelonae (1)
M. peregrinum 3 3 0
5 SE A HE 20 18 2 M. gastri (1), M.xenopi (1)
£4 ARPETAERETEORETFHIEE (HIHRE)
1. LAMP (Loop-mediated Isothermal Amplification) &/ HB{L% : MK EE,
2. BD7U—7F v 7 ET (SDAEE) /AENRZ > - T4 v ¥V v BEHE
3. J 7% 4 L NASBA (Nucleic acid sequence-based amplification) %
SBEAREF A a— | FilEH, WRFREIE/ SHFLV, BRABRRE SFV
4. ICAN (Isothermal and Chimeric primer-initiated Amplification of Nucleic acids) &
ORI AERERE, KE, b
F5 BIZTRE, BERERB LUKBREOKEILEZ LN HHR
ﬁﬁﬁﬁf’r?ﬁ_‘% BB ¥ ® STHEEIOD
DI%EIEIEE: (o B e ) (WEARBE 3, BIZFHRE BREHEROBR
(EER) NI #) (R EE)
£33 3¢ [y - RS
o e e e AHERLAOTEE GEREIRE)
[y £y Bt Rt 5 o .
B BEtE B PE Bt EREREE (HESR
Bt a3 Bt et M ERRY
ERER (HEAR) LIERENRERENIR
Bt ot Rt I o
FatE Btk BH = FEHE (BEER) OwWEtd Dy
W EHEESH) ot R3Egsrss
ki ki Mt B I vy IR—vay

B ABHBIUREI Y PO—N, ¥ —F N
yhu— ) (PCRENHK) DERL L, BEEBROEE
HORBEEBDLLEND D, T/, NEEEEHICD
BEMISEMTXETH 5,

PCR B HIEMREN T X D 2004 EFFERAE 367 MEigk) T
X, I - NVOERAEIEBDONRY - VIITEE
h, ¥XToary tu— Vi FTXTCOEETHFEALTY
AREEkiIZ76MEk (207%) T, aryru—nE I o724

ERLZVEER 22%), Byt o— L2 EAL

ZVIOKR 27%) H ), HESHEOEEROARY
BOLLENRD D,

6. BEFREICLZIBROEIR

BRREIREICI, RIEREMETLIWE (A5 v,
7% L) DEERLTEY 2Btk LIk 2 BE%, o
Y IR=Vavitk Bt L OME DB, 1,
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MR BCGHRTH MMM RIS B2 L 2 ZHICAR,
MRERAEIR, XMURE, Bk HERE, vV 2 ) UK
J& % 7212 QuantiFERON-TB MRAEAY 37 & % R A 10 12 1 M
LTHEEBWEIT) CLAFBETH L. BIZTRE, B
WHERE L UERREOEEILCEZONBMPEXS
IRz,
FTRTCOBETREICB T, RIS ERREE L
TRES N, HEEERMETELR V. L2, Kl
BIZIX95% KL LAKERE TH 0, W8 XB1R, LEA: M
e KERRAT R & B THIN T 5, F 70, HBRIEETY,
HEIFDLVHECREMBOE, WOREREEIZED
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MIMTEBOI EDH D, S 6I2, HEWMEIZL ) B
TERVERDDH L.

& B’

B FRA L, RUERUIRIZ BT 5 B0 - BRICK
ECHMLAELRRELTH AN, e leiRBrHbZ
LOiAmL, BRI E D+ 2 REROTIIREEIT) S
ENKYTHB, FLT, B - HERESL L URES
MRELE L &b D, FREFRDMERIZE > 72 IBRRFER
BYATF L MG MIRTHENLETH S,

6. FEX|IMPURME 0B LRICHE T B-5HICIF

WER 3 KRS RS ke e R N B

08I

HBEOEANREIUEREIENOAREET 2720,
REGE L DEBRICEYTH I EREATETH -7,
19944, CDCUREHEREOREILE BN BET
AL, REMEMRICHELEIE L0, EREZHER
ETIII5~30HUANORE ] #EEL Sh, ChzZ
BIBREEOYUR - ARIEIDET LVWREZ &, BE
TRZOEEERII TS TELIREENHESILE
ELTw3,

—F, bHETIX20004F I [FEEERAIRS ] A5
Msh, BAREZICKREZXBEZIFORIL, NEBHE
BREORIF L HEMEORENR SN2, Zhick<L
SEOHETTRIELFE VS LT BREL] TH 5,
WMIEHICIRILTH DI BEREL AT RTH 5o
/7o, REMROUEBEGILCH) LIFAZ Lid R
9, TOF 7L 7R SRMEROMBETR SRR %
[#E ] SR L7z, BRI EEOEERIIL
AOESHCRA SN 1%/ % BV 5 R E % B
B, HERERL L TIIARICKENSE O NS RES
WERAVAHELHRETHI LI kol ARETIREA
BEURENARTRE SNARUTH SR OBIKIC
fih-nb, EEE, LOWICHERETEL LTHIES
NBHEOFHPLERRII DOV THRNR 5,

1. BEEOXFMERORIK

HHBEENEBES D004 EDRHEREICL DL,
HHERTOEER 4 FHOmERIE, REREEREKT
13, MEHDHVIZERIBUA (LT, WEER OB
ZIZHETHERD 2 ~ 11 EERTHo7-Z EARE SR

Twbd ([l1)o F7:, EE4HDEHA (INH: isoniazid,
RFP: rifampicin, SM: streptomycin, EB: ethambutol) @
W NI DOBE b BEH AR B T A EIGR B OF) 3
BLEmETahY, &5, SHIMMEEKLEZ, DREIGHE
BITI207% TH o 72DH, BLEGHRHITIIZDOH13MED
98% L WmETH -7z (K2), MHEFHHADERICIIE

(%) WG (n=2705) CJBEEHME (n=417)
20 ’IS_.‘J
15 144
NI
10

2.8
. 2
1
OI_LL
INHO0.2 INH 1.0 RFP SM EB

1 WIEIGEHEE & BLGHEE IS BT It M BE
DB GERRENER#S, 2004 EREHRE)
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MYCOBACTERIAL TESTS

Chairpersons: 'Tetsuya TAKASHIMA and 2Takeshi HIGUCHI

Abstract Tuberculosis is a bacterial disease caused by
organisms of the M. tuberculosis complex, which is transmitted
primarily by airborne droplet nuclei. Rapid and accurate
detection of the bacilli is crucial for breaking the chain of
transmission. Therefore, mycobacteriology laboratories have a
major role to play in it. In this year, “the guideline for test-
ing of M. tuberculosis, 2007" has been published. Here, it is
emphasized that mycobacteriology laboratories must optimize
their procedures for reporting results on the basis of current
CDC recommendation: (i) reports of acid-fast examination of
specimens within 24 hours of specimen collection, (ii) identi-
fication of M. tuberculosis within 21 days of specimen collec-
tion, and (iii) reports of drug susceptibility tests within 30 days
of specimen collection. However, rapid mycobacteriology
practices using liquid culture medium have many aerosol-
generating handlings. Safety procedures, using a class I bio-
logical safety cabinet and so on, must be enforced for protect-
ing laboratory personnel. As the improved technology avail-
able for use in mycobacteriology laboratories, such as nucleic
acid amplification tests and others, are quite complicated,
quality control is much more important than before.

In this symposium, the 6 writers of “the guideline for
testing of M. tuberculosis, 2007" have described the revised
points of each chapters. We, as the chairpersons of this sympo-
sium, hope that this symposium would move a step forward
toward rapid and accurate mycobacteriology practices in
Japan.

1. Mycobacterial examinations and quality assurance : Satoshi
MITARAI

It is well recognized that the mycobacterial examinations
require careful quality assurances to perform highly reliable
and safe laboratory examinations. As of 2003, a questionnaire
survey was conducted to investigate the real state of laboratory
examinations for mycobacterium. A total of 579 laboratories

(291 of 390 hospitals and 288 of 397 private commercial
laboratories) sent the replies, and the results were analysed
from the points of quality assurance. Many laboratories
adopted the sample concentration method and liquid culture
methods. Meanwhile, the quality assurance activities for all
examinations were not good enough to keep the quality and
reliability. An effective quality assurance system should be
necessary to maintain the good laboratory performances.

2. Revised “The guideline for testing of M.ruberculosis,
2007" : Chiyoji ABE

Rapid detection, species identification, and testing for drug
resistance are necessary to control tuberculosis among patients
and populations. Tuberculosis control officials and clinicians
need access to prompt and reliable tuberculosis laboratory
services.

3. The value of proper sputum collection instruction in detec-
tion of acid-fast bacillus: Takeshi HIGUCHI

Modem techniques including molecular biology have been
applied to routine laboratory works for rapid detection, identi-
fication, and drug susceptibility testing of mycobacteria. Even
inusing such techniques, however, poor quality specimens
yield only poor results. To get a high quality specimen,
particularly sputum samples, is very important. Therefore,
laboratory technicians in our hospital have directly taught
each patient how to expectorate good quality sputa since 2001,
The teaching of patients has improved the rate of P1 samples
from 21.5% to 36.6% by Miller and Jones visual score of
sputum. The teaching has also improved the rate of smear
positive P1 samples from 11.4% to 28.8%. To teach patient

how to get good sputa seems for useful for keeping the labo-
ratory quality high.

4. The latest information for culture and the identification of
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acid-fast bacillus: Hajime SAITOH

Culture methods are much more sensitive than smear ones
to detect mycobacteria in the specimens. However, the
duration of isolation by solid mediums is considerably long.
Contemporary liquid culture methods allow for the rapid
detection of M. tuberculosis complex, especially in smear
positive samples. Therefore, in “the guideline for testing of M.
tuberculosis, 2007", we recommend the routine use of liquid
medium such as MGIT (Mycobacteria Growth Indicator
Tube) or KRD in clinical laboratories. We also recommend
the use of a simple immunochromatographic assay, Capilia
TB, for rapid confirmation of the M. tuberculosis complex in
liquid cultures.

5. The present condition of molecular detection and identi-
fication, and a future view : Mitsuaki NAGASAWA

“The guideline for testing of M. tuberculosis, 2007 and the
present condition of genetic screening, and a future view were
described. It described about the kind of molecular detection
and identification kit of Mycobacteria, results, an inspection
request and extraction of a sample, preservation, and the
measure against a biohazard. Moreover, it described also about
quality assurance and the interpretation of a result.

6. Susceptibility testing of Mycobacterium tuberculosis:
Toyoko OGURI
Included below is a summary in susceptibility testing. The
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9 methods that are used in the susceptibility test of Myco-
bacterium are in Table 1. The Committee for Mycobacterial
Examination considered that a susceptibility test was attached
great importance to rapidly reporting. (1) The target of
organism for susceptibility test is Mycobacterium tuberculosis
complex only. (2) The standard method is proportion methods
using ogawa medium. (3) The inoculum suspension is recom-
mended subculture growth in broth. (4) Rapid broth methods
for susceptibility testing of M. tuberculosis are recommended
susceptibility results for M. tuberculosis complex could be
reported within 28 days of receipt of the specimen in the
laboratory. (5) The detection of rpoB gene is added to the new
method.

Key words: Rapid detection, Quality assurances, Sputum
collection instruction, Identification, Molecular detection,

Susceptibility test
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