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S (B TR I24ER (20004) #5105 S LS Z R ORI B # 12 8() 5 MDR-TB & XDR-
TBORE#ANS. (R LUHE) R I2EEHEEELEMEROBEHEE 123451517
2R HER 430 Kk IV CHFI RS PERER (ISR EAI O LR, MGITH, 7HA I v 7 NIM) &
7\, MDR-TB & XDR-TB % #5& L 720 BMRHKD fhiE, 1999 F RBRERRFTCBHEN T 2%
BEE0S 519990 | ERICEBHETHY, 199846 1 A 1 BURNICBREShABEE L. 2%
CELBRANTAG 2EULEEL, BEREEE--BETHL, R - ZTH) EARZHEAR
AERE S 74348 D 5 B INH & RFP (2 fif ¥ MDR-TB & ¥ & S v #kid 321 % (74.0%), €D
LD 1804k (56.1%) 2LVEX[ittE, 720, KM AW AMKO LS 64 (7213 M ) (CHED
XDR-TBC#H - 720 MDR-TB321 %D ) b, MEABFKAEI 1654, BREEF 14358, THHI3
2 Ca -7 XDR-TB 180 &% DHFRIZMEBFEEN 5%, BRFEBEII8E, FHLTHTH 7
2518 % T3 1990 F/8A° MDR-TB 944 (57.0%) & XDR-TB49% (51.6%) & bIZ¥BUULE L
%, HREEE TIX1960 44 & 70 4£/82° MDR-TB 62 % (43.4%) & XDR-TB 414 (52.6%) TH o720
AT O %\ AMK O S ENE R 57013 AMK OERIC L 5 b 0% SM - KMOKER
MARBETE Lo MR EMBEETETE R\,

-7 SHFEE (MDR-TB), BEHIME#KE (XDR-TB), ZEEBRE, KEMNE
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19924E 127 A VY A+ =2 — I — 7 T TKEM S K
DEFMBYEAREL, FTLEAMMESES (Multi drug-
resistant tuberculosis: MDR-TB) & L idh b4 V=TV F
(INH) £V 7 7 ¥ ¥ ¥ ¥ (RFP) OW KO #LE
DOEENE L Mo, NI A T20064, Centers
for Disease Control (CDC) ?%%, MDR-TBT® b, #*2,
“RABHEICEIND 6ODOEFND) H 3D R
W% b O E # BEHIM SR (Extensively drug-
resistant tuberculosis: XDR-TB) & LTRERL, TD6
SOR4EIXT I/ BHEAFR (aminoglycosides), K'Y
~RFF F (polypeptides), 7 VAT ¥/ 1% (fluoro-
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1) ¥ (cycloserine), /357 3 74" F )& (para-amino-
salicylic acid: PAS) T& %5, € D%, it RIREMHN
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(LE7OFH Y ILVFX A2 L) LiEFHZKE (A 7L
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L7
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ABPERBRINTOI2MBBFEDI B, 19950 |
MUICHEMETH Y, 1998451 A 1 HUANCB SRS h/e
BETHD, LA T, PR BHEINTIG2
FEULRBL, BB ATH B, &I, 2001
FEATHEME U 7o BH) &S BRI INH, RFP, =% ¥ 7
b= (EB), ARLZr=L4 TV (SM), KM, =F%
+3IF(TH), = r¥*+~<4 ¥ (EVM), PAS, H 41
70+ ¥ (CS), LVEX TdH o725, AN WHO
@ XDR-TBDEHFKICHHET AMK 2L 7.
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(1) ¥tk

TR 12 S BEAG AL LTI A - MR E PR AL A (R
ZISR2A Y XBAFAOMEHAIGEXSH, TDH B
JEAERE M DURR B % BR < 1,234 B D W TN T AT
bt T01234Bl0H b, SIIHROEEI N WK
DERD B o7z TORTHEEE L LTI M SR
DITV R 2 DIX434 86T, MBICIERBMTIRRE 136k,
EFENBERCEERNE 2o 22 EDOFRAICL-T
ERBO-OEHBEIMRBLIT) CLMNTELRDP o
66N ETh TV, ZOEHKZHARBROITDONL:
434k % SEIOFEIZFER L7,

(2) 1%/PNERE BV EE: (LT, /Mg o

HROAH L EB~OBEBIITEHAREES I
V>, Middlebrook7H9 # 4 35 # {2 T X% 2% L, McFarland
No. 102/ MEBEERE L, To100EMmRE
10000 A FREM L HEM L 7o ERSHEHLELTI1%
NI EEHELZ Table 11278 L7-RANREL MR THER L7,
FOEHEAHE®BIC 100 EHRE R BE, REC
12 10,000 EHIREMZ B L 72, HEId8# 3 AMKL
4 BREHIIT o 720 FREF 1T 10,000 5 A« B4
L mBEicBE LIRS EREREICRELL
HHERE LB, HEEESTRERICBITs a0
Z—HBELEEASEERMEL L. HE/MIEEZES
L, MIECTHERTOL D% MGITH - 7UA Iy
2 NTM CiTo 72,

Table 1 Comparison of drug concentration among Ogawa's
slant culture, MGIT and BrothMIC for Mycobacterium tuber-
culosis susceptibility testing (ug/ml)

Anti-TB drug Ogawa MGIT BrothMIC NTM
Isoniazid 0.2 (1.0) 0.1 —
Rifampicin 40 2.0 -
Streptomycin 10.0 2.0 -
Ethambutol 2.5 5.0 —
Levofloxacin 1.0 - =20
Kanamycin 20 - =64
Amikacin - - =8.0

Mikh 824 #5129 2007412

(3) MGIT: © FFi#: (Mycobacteria Growth Indicator
Tube) ?

W OMM L ~DHEMIZ, BERXZ P T1 X
v ORI 7o

(4) 7O R 3y 2 NTMEH Wz MICIEZY

WD I & M, AR (B % )
OBV E o 720 N, 2 RRPEREHOEFE
DY RBRIZIE 7O R 3 v 2 MTBIAMibh 53¢, 4@
12 LVEX * KM * AMK % [1f & L 2z - O M M
OTIAIv 2 NIMERAWS, HERDOTLA Y
A4 ¥ MYiE LVFX 2.0 ug/mi Lk, KM 64 ug/ml B L,
AMK 8 pg/mi? LA 1 E L7

(5) SM andfor KM & AMK O3 %) M4 Sk & L&

SM 7 3 ) %20 SRR X INH - RFP & BRI (10
pg/ml) & MGIT#: (2.0 ug/ml) %17V, KMIZ/MIIEE (20
pg/ml) £ 7O A3y 27 NTM (264 pg/ml) #4T o720 &
5IZAMKD7HA I 727 NTM (280 pg/ml) D#EERL
L 7.

(6) WBRHOFRZELE—HTHH LOHE

JEH T KBRS F MG & 1 AR TH BB L 8
B, COBRATHORBFOZD LM kiZAERZ
VW, DDHEIL X A RIERXBREITo7c LT3 HME - 4
AR ER IO RS L RASAEB LoD -
MEABIEBL, AL— ARIZ Accu Probe 12 T MAC L
M. tuberculosis complex % X7z, & HIZ2KIZOVTH
MR | RS T, BRI BEEL, JERENR
% # @ Photochromogens (X GH) TR WwWI L% H
AL, au=—3F 78OKkE 8 AMLL LEEEEIZHA
TYUyFARMETo7 (200145), RICEBERALBOH
BREAFREICREL TV ATEEZ RS20, XDR-
TBEHESNIHMASLT V¥ AISEIRL 72604 (180
D) H33%) 12DV THMED rpoB&IETF% PCRL,
B R ikB) % 1T 9 PCR-Restriction Analysis £ (PRA) ' %
T-7= (2006 %),

(7) WAk FBRICEMN SN 34NARE 4 EFRS
HABKERLBE L,

# R

HRBREZHRBRE T2 7243450 5 LANETHED
WREZE o 7oRIZISSHKRT, NMIEICBWTER ST %
W T, REEE (HERF | dysgenic growth),
HEAT (HHHEREHIC BV TEE4BUNICEORE N
RO LN E) Tho 274D WTIX MGIT
HEIZTHE L, MDR-TB#iR%E L7z /M, MGITH
EHITHERTIZS Bkd o720 £ LT XDR-TBDEH
& WHO IZ€ - 72 %,

BAKD ) LHELRTO S thEBRV2429%D ) b,
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INH %1% 3728 (86.7%), RFPIi#: i3 3458k (80.4%),
EB i ¥4 1279 ¥ (65.0%), SMiitid 268 % (62.5%) T
oo 434D H B2 K EPNED B\ id MGITE
ICL>TMDR-TBEHIE L7 EHIZTDRNIKDOI L
1958k (60.7%) #*LVFX (/NI 7B X I v 7 NTM)
W, 1108k (34.3%) A2U&ME, 168k (5.0%) 22V Tid
REFEC 2HBELCBVTHHEART THo 2o MDR-
TBT& Y, LVFXTMED 195 HIZDWT & 512 KM (/b
NEE- 78R3 2 NTM) OEAIRZHRERE T 720
KMt 120, 37585 TH o720 O KM M
TSHRISOWT AMK (7B X3 v 2 NTM) 2B#&EL 7.
ZORKE, AMKIRtEiZ 60k, M 128k, I 3
THholeo L72H>T, MDR-TB 321 BiZ BT 5 LVFX
i, ZBH2KMD B\ id AMK ISt XDR-TB iZ
180%% (56.1%) TH -7z D 1808H, KMIf:ix 120
B (66.7%), KMEMTH o A AMKHHEIZ L o T
XDR-TB & ¥ L 7-D i3 60%k (33.3%) Tdh o7
EHRZURBRETICHoT, HORFRREMK
ECHBRTEIEND D, BEEOKBEE /DI E
WT 3~ 4 HMEETHARRBEZRTH, Rilizao
——DRBEEST, EHoREOBIERSERTS
ok, NMIEBO LS LN TELSN - BHICEE
Wbk, T/, MEEEBIC4BAURICEBELCLAHE
LlhHbo PMIETITHENRLBEXR4BRE L, %
FOZWATOHMOET2ER L. T/, MGITE
THEEIEHZ AN VAREHICT HCTREAET
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HoA, METEMEAICRELTI2VEbH L. C
O & 5 L HHEH S AR ORI IE/IEE MGITEEZ L
T7HA3I Yo NTMIZTHRAHMNL 70

MDR-TB & | Wi % 172321 $) & £ D H1 D XDR-TB 180
190 > i A% 1 % W% L 720 MDR-TB (XDR-TB) M# 3%
[iz4}45 L, MDR-TB & XDR-TB & &4 @ X=35"1
T o 720 Table 242 BSR4 % 4 1 8k Gk #1 & 158 3k
MRS 5 TSR DV TIEHTIE DSR2 B
2 B 0 G % AR O AT E L THW .
1999 4F K I8 /5, °C, MDR-TB T i # [ 8 5k /B # 1% 165 44,
HRRBEIE143%, O - BREBESI3HTD
o 72 XDR-TB O N R i #) 18 % sk B & AS95 24, #HE#
BEIE8%, PHIRTHETHo 7

e, WHRELELTENENIKRTH12A, Thb
I21 Mycobacterium avium complex (MAC), M. fortuitum,
M.peregrinum %z L 13BRMEEEFh T/, COFDOM
fortuitum 1 BRI IIEHE A FERE ISR L TOAHTE Z
ST A ENTET, FEHOMEDI LBV, S6IC
XDR-TB D & J I EBICTH MBS NG E, #HEKE
EFBEIC MAC % E S RO A IR I L TRHtED M
BABELTVEILAEDNLE, TD/O0KIZD
WTPRARITo 2T RTHEBEE—T, HONKHE
BEIhTwkhols

% =
VEZEOERIIR L, 194F (Bf119) (2XED

Table 2 The number of MDR-TB/XDR-TB cases by type of registration

MDR-TB XDR-TB

No previously registered cases** 165 (51.5%) 95 (52.8%)
1940s 0 ( 0.0%) 0 ( 0.0%)
1950s 11 (34 ) 739 )
1960s 12 (3.7 ) 9(50 )
1970s 17 (53 ) 10 ( 5.6 )
1980s 30 (93 ) 20 (11.1 )
1990s 94 (29.3 ) 49 (27.2 )
Unknown 1 (03 ) 0(00 )

Previously registered cases* 143 (44.5%) 78 (43.3%)
1930s 1 (0.3%) 0 ( 0.0%)
1940s 9(28 ) 4 (22 )
1950s 22 (69 ) 739 )
1960s 31 (96 ) 17 (94 )
1970s 31 (96 ) 24 (134 )
1980s 18 (5.6 ) 10 (55 )
1990s 8 (25 ) 3(17 )
Unknown 23 (7.2 ) 13(72 )

Unknown 13 ( 4.0%) 7 ( 3.9%)

Total 321 (100%) 180 ( 100%)

* Year of initial treatment in the previous registration
** Year of initial treatment in the current registration
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Waksman A% Streptomyces griseus @ i i i 2* & SM & {F:
D, 19494F (IRF124) 12 H AR BT 5 BN /EHE & Hi R,
1951 4F (W4FI126) (AL PRBRIN, M TFRIHEIC & B2
BEHORNRE & o 720 19521 (BAI27) 12 INH 2,
1961 4E (WHFI36) (ZiX KM, 1967 4F (IfAI42) 1213 EB,
Z L T19714F (IF146) ( REPASKEHE 1 B il #R )
Nt 1950 4R A & 70 4E AL 4E & Tid RFP AR O
B a2 & Fhbh, INHPAS/SM O 3 # 0 HIH
Edtrbi, 708N E AR 5L LN 2 o
TH 6 RFP & & A FHALEER L & I o 720 BLAEIZ i
PERERICIZIRIET 3 X (MBS 4 ~ S K DI AHE
ROINTVDEA, T, bhbhoNEONRE % -
7 1 b O A A B L R IR D) A% 1930 4 A8 A 5 90 1AL
EURIL <, #IEBSREE T3 1990 41:4CA MDR-TB 94 %,
(57.0%) & XDR-TB 494 (51.6%) A& LISPHUL 1%
L&, BRBFBH T 19604 & 704-/4A* MDR-TB 62
% (43.4%) L XDR-TB 41% (52.6%) TdHh > 7=o Al
BHEBE, BEBHEBEL LIIMDR-TB & XDR-TBIZB
WTKRELER LD o7 2002FIHELMII NG
MHEERRESBEIC ko R E LTABEY 2R
#, VAN X B8, BIRE, BALRBIER, #oZif
BRI 2 ME LA, SEONREHN1999E £ TOM,
BESEEN TN OD, TLIZEERIOOREY
BYELZ-OLFENT-OPFRHATH D, HIKD #hbE
LTEEThHo DN, —BREHELLZAHERELZOD,
HHCIFBRENEETIEI o7z, 12720, SEOH
ETRBICOL > THEICELLBEDS W LAHS
&z o7z (Table2),

20064E 3 HD CDC?I2 & %5 & MDR-TBIZHIZ TZK
BICWEAIECHEAL, 7 A Y H O US. national TB
surveillance data'® T X 169,654 Bl ) 3 #| & 52 1 A BR D #5
B, 199344 5 2004 4F O [H] 122,689 (1.6%) @ MDR-
TBAH Y, ZDH) LD 1814FIIDNTZREDKREDS
fThih, 7460 (4.1%) %8 XDR-TB TdH o 7zo £ L T 2000
EH 2004 EDR, HR49 4 E 17,6906 D EKLEH D
& MDR-TB %3$20%, % @ MDR-TB ® #1113 10% ¢ XDR-
TB (&R TIE 2% L% 5) BEEFRT/w, L
L, chbDF— %I CDCOEHICL B LDT, 4,
bh bz WHODERIZTE - 7245, BHEHEEH] 1,234

Table 3 Cross-resistance of SM and/or KM against
AMK in 149 isolates (MDR-TB)

SM and/or KM-

SM and KM-

resistant sensitive Total
AMK -resistant 88 29 117
AMK -sensitive 18 14 32
Total 106 43 149

Witk 824 #5129 20074128

oD H, 4346 OWH YRR E T, 3215 (740
%) %#SMDR-TB, & &% O D 1804k (56.1%) »*
XDR-TB T o720 ERED CDCE#HF—F LML T,
MDR-TB & XDR-TBAS M2 o DS EIXRE L1
BEMD L ELBMENTh L 2 LESBL, LD
b THIM A E LT &R E TH o
o blilkblEZLND,

T4 16, A AR T A R T A B o
%I, WK, TV RS P EBLEBRIZK>T
Whh, X6ICXDR-TBOEHG ATV, Ch
o IR B A L SN B LEN D o

oMl DRFPE T 1 AT AIHUE DSV AMK AR IS
iy Pk & % > 7=, XDR-TB & ¥ L 72 180 Bk D H1 ) KM
PE - AMK it P 60 Bk H3 39 ¥k (65%) 1 SMICHETH -
72728 AMK & SM (b B\ i3 KM) OXZEBEDO TN
% # %, MDR-TB 321 %® 9 % SM, KM & AMK D& %
DD BH149KRIZDO VT B L 72 (Table 3) AMKB1E
HTHD S B, SM andfor KM K112 88 (75.2%), BfEid
294k (24.8%) TdH - 7o FHIOMHZE TiZ AMKEEAS
AMK ORI X 54D, SMPKMD X3 %LTI /R
PR R OPLEEA, [ LRHDO AMK LLEREIUT
WA EOREREEBIERI L-DOIBETE 2h o7
A, AMK IZAATOBER VA, SME KMOER
DERIZRL, REMEZGECELZVWERBDIRS,

S ClERHREO PO HIVEEE BT %5 XDR-TBD
7Y FTLA4 7% Edinb"YAHEL, HEAEROMLE
LCEOOLNRENEAREFEALHREL TS, &
#%, MDR-TB72IJ T% { XDR-TBDT7 7 b 7L 4 71Z
T AERALET, FoLbIl7rraR)oriE
HoREOFHEBRRELEEILZ->TL B LEbN
b

AT A0 E R RS EROTRBEIC L -
T, T XEEMER S ER 19EREELE B
FWHRERME (R - FRREEMESRE) [KEA
WS AR (FEMAE - MEERE) KXo TRE
Y- HE L

# &

PR REEEERIELEREOLE - EHICRH S
NZEEGBMERRBEEBRIEROURORR 5
EffE BLWHOEERRM 24X - &% -~
U THEY) CEHELET,
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Original Article

FREQUENCY OF MDR-TB/XDR-TB STRAINS ISOLATED
FROM CHRONIC PULMONARY TUBERCULOSIS PATIENTS IN JAPAN

'Yuko KAZUMI, 'Nobunori ITAGAKI, 'Masako OHMORI, 'Masako WADA,
'Hitoshi HOSHINO, 'Satoshi MITARAI, 'Isamu SUGAWARA, 'Nobukatsu ISHIKAWA,
and *Toru MORI

Abstract [Purpose] To observe the frequency of MDR-TB/
XDR-TB strains isolated from chronic pulmonary tuberculosis
patients in Japan.

[Object] Ad hoc National Tuberculosis Survey 2000 on
frequency of MDR-TB and XDR-TB strains.

[Materials and method] Four hundred and thirty four clinical
isolates were collected by the Ad hoc National Tuberculosis
Survey 2000, the drug susceptibility testings (proportion
method, MGIT Middlebrook, and BrothMIC NTM) were
conducted on these strains. These clinical isolates were
obtained from patients registered at Health Centers in Japan
by the end of 1999 who were culture-positive in 1999 and
were registered before January 1st, 1998. The isolates used
in this study were selected from patients who were culture-
positive at shortest 2 years after the registration.

[Result] The clinical isolates resistant to both INH and RFP
were 321 out of 434 (74.0%). The 180 MDR-resistant clinical
isolates were also resistant to levofloxacin and amikacin and/
or kanamycin. These phenotypes are XDR-TB. No previously
registered cases were 165, and previously registered cases
were 143 and unknown cases were 13 out of 321 MDR-TB.
In 180 XDR-TB cases, no previously registered cases were
95, previously registered cases were 78 and unknown cases
were 7. In no previously registered cases, more than 50%

cases started treatment in 1990s. Approximately 50% of pre-
viously registered patients started treatment in 1960s and
1970s.

[Conclusion] We performed drug susceptibility testing for
434 clinical isolates which were culture-positive at shortest
2 years after registration. No. of MDR-TB patients was 321
and that of XDR-TB patients was 180. The treatment outcome
of these patients have to be followed up carefully at Health
Centers. The frequency of amikacin resistance was relatively
high. This may be due to either common use of amikacin or
cross-resistance against streptomycin and kanamycin.

Key words : Multi drug-resistant tuberculosis : MDR-TB,
Extensively drug-resistant tuberculosis: XDR-TB, National
survey, Cross-resistance
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