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The 73rd Annual Meeting Symposium
I. MULTIDRUG-RESISTANT TUBERCULOSIS

Chairpersons : Hajime SAITO™*
Ryoichi AMITANI™

Symposium Topics and Presenters :

1. Drug susceptibility testing and its standardization : Chiyoji ABE (Research Insti-
tute of Tuberculosis, Japan Anti-Tuberculosis Association)

2. Mechanisms of drug-resistance in Mycobacterium tuberculosis— Genetic mechanisms
of drug-resistance— : Hideaki OHNO (The Second Department of Internal Medi-
cine, Nagasaki University School of Medicine, and Hokusho Chuou Hospital), et al.

3. Epidemiology of drug-resistant tuberculosis in Japan : Takashi YOSHIYAMA (Re-
search Institute of Tuberculosis, Japan Anti-Tuberculosis Association)

4. Treatment and prognosis of multidrug — resistant tuberculosis : Mitsumasa
OGAWARA, et al. (Department of Internal Medicine, National Kinki—Central Hos-
pital for Chest Diseases)

9. Human immunodeficiency virus infection and multidrug — resistant tuberculosis:
Akira FUJITA (Tokyo Metropolitan Fuchu Hospital)

Additional Comment : Primary multidrug-resistant tuberculosis—diagnosis and Treat-
ment : Kazunari TSUYUGUCHI (Department of Infection and Inflammation, Gradu-
ate School of Medicine, and Department of Internal Medicine, University Hospital,
Kyoto University.

Multidrug-resistant tuberculosis (MDR-TB) is defined as one that is resistant to
both isoniazid and rifampicin regardless of its resistance to any other antituberculosis
drugs.

According to “Study on the incidence of drug resistance for new admissions” reported
by TB Sanatorium Council in 1992 in Japan, no increase of incidence was observed in ei-
ther the first treatment or re—treatment as compared with former reports. However,
U.S.A. study indicates a significant increase of MDR-TB, which is supposed to have been
caused by a primary drug resistance prevailed in an infected area, or an acquired (secondary)
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drug resistance due to incomplete and/or faulty treatment for active TB. Many incidences
were also reported for mass nosocomial infection of MDR-TB with HIV patients. In
spite of these serious issues in U.S.A., MDR-TB has not yet been a major concern in
Japan, while Japan should work out countermeasures in advance with careful observation
of its tend.

One of the causes of mass nosocomial infection of MDR-TB observed in U.S.A. is
reported due to a delayed treatment after long procedures of TB identification and sus-
ceptibility tests followed specimen sampling. Rapid tests of identification and susceptibil-
ity for TB, MDR-TB in particular, are long expected. The introduction of recent
molecular genetics technology will help to develop new rapid tests. While a relationship
between drug resistance and TB gene is recently known to certain extent, total mechanism
of TB resistance cannot be fully explained with only certain gene identified in the connec-
tion with drugs.

Early treatment is critical for MDR-TB with HIV patient, as their prognosis is far
worse than MDR-TB with non—-HIV. Aside from HIV infection, very limited drugs are
available for the treatment of MDR-TB. Drugs should be carefully selected based on the
resistance patterns of each strain as well as its side effects anticipated.
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The 73rd Annual Meeting Symposium
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1. DRUG SUSCEPTIBILITY TESTING AND ITS STANDARDIZATION
. *
Chiyoji ABE

Drug susceptibility testing is one of the most difficult procedures to standardize in
mycobacteriology laboratories. International standardization of the test is needed for
comparative evaluation of controlled chemotherapeutic trials, for epidemiological surveys
on the prevalence of drug resistance, and for guidance in the treatment of tuberculosis
patients. In 1996, a new procedure for drug susceptibility testing was proposed by an ad
hoc committee of the Japanese Society for Tuberculosis. The proposal is for a test with
the proportion method using an Ogawa egg medium similar to those recommended by the
WHO. Resistance is expressed as the percentage of colonies that grow on critical concen-
trations of the drugs, i.e. 0.2#g/ml for isoniazid, 40 #g/ml for rifampicin, 10#g/mi for
streptomycin and 2.5¢g/ml for ethambutol. Strains of tubercle bacilli which are grown
on drug-containing media represents more than 1% of the number of colonies that de-
velop on drug-free media are considered to be clinically resistant to that agent. The re-
sults are recorded as susceptible (S) or resistant (R) on the laboratory forms. The
proportion method using agar-and liquid-based media is used worldwide. In the near fu-
ture a test with agar-or liquid-based media will be disscussed for standardization of the
test in Japan, as described by the National Committee for Clinical Laboratory Standards
of the United States.

Key words : Drug Susceptibility Testing, My- F-T - EHIRZURER, WHEH, s,
cobacterium tuberculosis, Proportion Met- /N REE Hy
hod, Ogawa Egg Medium
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6 INH, SM INH, SM
7 INH, RFP, SM INH, RFP, SM
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A4 BB 2 PUEED MIC 1, BIERH#ICX 5%

(n=48 %)
1% /11K 3 TH11%EXR {
I 5 Ky Witk (BACTEC)
MIC 90 MIC 100 MIC 90 MIC 100 MIC 90 MIC 100
INH 0.078 0.078 0.078 0.156 0.078 0.078
RFP 5 10 0.313 0.625 0.156 0.156
SM 5 10 0.625 1.25 0.625° 0.625
EMB 2.5 2.5 2.5 5 1.25 2.5
KM 20 40 0.625 1.25 2.5 5
CPM 40 80 1.25 2.5 1.25 2.5
EVM 20 40 2.5 2.5 1.25 2.5
TH 40 40 1.25 1.25 1.25 1.25
CS 20 40 20 40 80 >80
OFLX 1.26 2.5 0.625 1.25 0.625 1.25
CPLX 2.5 2.5 0.625 1.25 0.625 1.25
SPLX 0.313 0.313 0.078 0.156 0.156 0.156

* . FERORBRETEE 4 His#3 (INH, RFP, SM, EMB) (Z&%M %R L E

MIC g : RERBBRD HTI0% DIRAT MIC % 7R3 HARE (
MIC yqp : RERB#RD100% A MIC % 7R il

rg/ml)
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MGIT 0.1xg/ml
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The 73rd Annual Meeting Symposium

I. MULTIDRUG-RESISTANT TUBERCULOSIS

2. MECHANISMS OF DRUG-RESISTANCE IN MYCOBACTERIUM TUBERCULOSIS

—Genetic Mechanisms of Drug-Resistance—

Hideaki OHNO, Hironobu KOGA, and Shigeru KOHNO*

Mﬁltidrug—resistant Mycobacterium tuberculosis infection is now world wide health prob-
lem. However, according to the recent advances of molecular biological technics, some of
the genetic mechanisms of drug-resistance of M. tuberculosis has been uncovered. Gener-
ally, drug-resistance of M. tuberculosis was caused by point mutations in chromosomal
gene. In isoniazid (INH) resistant M. tuberculosis, mutations and genetic deletions in
catalase—peroxidase gene (katG), inhA gene, or alkyl hydroperoxide reductase gene were
reported. We also found that about 15% of INH-resistant M. tuberculosis isolates lacked
katG gene, and these isolates showed highly resistance to INH with MIC =64 pg/mi. On
the other hand, mutations and other genetic alterations in RNA polymerase S subunit
gene (rpoB) were the major mechanisms of resistance to rifampicin (RFP) with high fre-
quencies of 90% or more. Our evaluation of the relationship between RFP susceptibility
and genetic alteration in rpoB gene also showed that 95% of RFP-resistant M. tubercu-
losis isolates involved genetic alterations in 69 bp core region of rpoB gene. Moreover,
these genetic alterations in rpoB gene were suspected as the resistant mechanism to other
rifamycin antituberculosis drugs, such as rifabutin and KRM—1648. In addition, it was
reported that point mutations in 16S rRNA gene (rrs) and ribosomal protein S12 gene
(rpsL) induced M. tuberculosis as streptomycin (SM) resistant phenotype. We analyzed

BRI GRS - * From the Second Department of Internal Medicine,
wWE K Nagasaki University School of Medicine, Sakamoto 1—
R RKFERFERE AR 7-1, Nagasaki 852-8501 Japan.

T852-8501 FMgFmidhiAs 1-7-1 (Received 11 Sep. 1998)
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genetic alterations in rpsL gene of clinically isolates of M. tuberculosis, about 60% of
SM resistant isolates were shown point mutation in this gene ant they were all high SM
—resistant with MIC=256 #g/ml. Furthermore, nicotinamidase (pncA) gene, DNA gyrase
A subunit (gyrA) gene, and embB gene were reported as the responsible gene to
pyrazinamide—, quinolone— and ethambutol-resistance, respectively. Although all mecha-
nisms of drug-resistance were still unclear, these informations are very useful and help-
ful for development of rapid diagnosis system of drug-resistant M. tuberculosis.

Key words : Drug — resistant Mycobacterium
tuberculosis, katG gene, rpoB gene, rpsL
gene, Point mutation.

*—7—X . EREEEE, katG BIZF, rpoB
BZTF, rpsL BT, HERER

oI

WML, DOSETIZ1950EIZI3005 A b DA
BEDVAR LN, ZOHDICEBEOTER, Elfk
#pE L, HABRBOEMICL Y BEBIIERICELS L
T&7z, LaL, 1980FEREYE L Y ZDEAROHMILHS
BHOLNDLEICRY, WEZIZEM S HFABOHEE
FEE LW 000ANDFETEENALNSE, HETLILB
DOENC BT A EELBEEERETH 5,

MIEDZ ML, BERE L EORRBRA L ) EEE
RHHTAILICE D REND, L2LEDS, HED
SFEWEOFEIZL S PCREZILOETHBIZT
DWIEOEAN L, BEEOBRBEDM LEEZ L7725 L,
L2L, Zire & ICEEH SN HERE OEHRZH
ZDWTIE, WEZRERE LR L, SERAPT T
BEZELTVWAEONBIRTH 5,

19I4EICHE SN 7 X ) A TD AIDS BF 2B
L EHIMEEHEOSRRBESE D # 2, LEFEEO
MTOBURILE, &Y bIEHIMMEBEE T HH
ODAEEY, BRBRREL LT, WHAICRBEISHEEED
ZWB L OEAHTHREEEORE 2179 20RIEE LT
BLEL7z, Z0%, Iho BRI, HASETHEEHR
DEHI AL E b 72 6 T RIZTF ORAR T FEWENTF
B & 2 AT RS O BER N E ORISR TED Hh,
BEFTIIAV=7YF (INH)2~9 2y 77y
~ (RFP)®, APLFr=A4 T (SM) D8 itz B4
BELTw2 & sbBETFRENRESNTNS, —F
bRbROBKERIZBNWTD, BEEOEMNRZM L #E
FLOBRIIOVTOBRE R BERIToTETWVSE, &
B, FRUREE S L CORKIE, &1 b AR
BWICERY DT, BRIZTFEOEHHEEED L OERE
BB S 20 FERENT 70— FI120onT, %BHK
ZOEEE PO EEZ TV,

1. BERICH 3 FHMERZEORK

MEREMARRSOBREF L 5, 1992FDRHET
DHRIZBIBMEEEEP OSSN EBEOEE
PRI AMMMEEZ A B LY, —RPELE
TH 5% INH ® RFP (23§ B4R &, #0[E E# 6
TENEN15%, 0.7T%ThY, &/EZEpITITELETN
5.2%, 3.9% &, LIAT&HBLKE 2EBITA LN,
$7- (SR & —RICEZ SN S INH, RFP M
FCiEEZRT 0D, EFEMCBT b2 1.1
%Thb, SNTHBLEY, bHETOEAEHLE
BRI RV D THBH, Zhidd< TTH1992
FEOFHETHY, ZOHOBHITEE SN,

2. HHEOFEHITH S

— M, M OFHIFEEE L L CidE 1ITRT &
) REEESBITOND,, D THEEEOTEAZE I
T AHMEE, REAEETFORRERICILIBZOIDEER
ENTHY, EFIHHET T2 I FEGHI NI & O#E
BHEDLZAALNR, T/, BRERDOBIHH
FEX LTiE, INH % SM 23t L Cid 1/108, RFP 2
HLTIRI/10TEEDLRTEY, LEAdINsIE4HM
MLTEBEENLEEZLONTWS, T4bbH, INH,
RFP 3 XU°SM @ 3HUIX LIt RTHOHIT 2
eI, 1/108 X 1/107 X 1/106=1/1018 2 v & o
TEWDDEZY, TOI EHREEEBRICBITBEH]
PERBEORIMYE b > Tnd,

3. BREORBEMELICES T 38T

a. INH

INH OBE T 2R EBETL L B
MUIAHTH 55, BEEOI - VEBEEHROMREL
EZbNTWwW5h,
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1. AR
a) BRICLD2EFORERL (-5 5~ —
i)
b) FEFOERAEIZBIT 521t (MRSA, ##
WiE)
c) BOZEIZ L 2EFHOEBBET (Pseudo-
monas Bk &)

2. BIEHIHEE
a) HOEEomt
WORMBMA LOBRMETOBRERER
b) 7RI FIZX B
MR EEREEF ERAREECBRORE
A R R R E B P D 2L

=7, BY T CBEUOKT LEEE S, INH
MERTZEIZUAID» SEMROMTIZUA L MbRT
WHETH o7z, 1992412 Zhang 513, FEHE O
7y T —YELE% T BHBIZT, catalase-peroxidase
(katG) BIZFEFEL, LAd INHBHEEKEO—
IZZ D katG BIZTOXKIBLTWBESALNIZT &,
% 72 INH it Mycobacterium smegmatis 7% % NI
KR katG BIZTHEAL, INH B2 %5 T
ElLIILOTHE LD, 20#, katGBEFOX
HBOALTEL, TZOBRIETHOHEIERER (point mu-

2 3 4
I e N
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tation) PEG LTz §28ERY, inhA BIZF
DERNFEE T 5 L) #HEY, alkylhydroperoxi-
dase reductase (ahpC) BETFEEHIFEST5 LW
JEEDENZY , $ 72 INH iSRRI BV T,
ETNETNOBRETRIEEROBED SNAHEIX, BB
Z50%, 20%, 30%BREL I T3,

DRUONOHEIZBNWTDH, katG EBZTFOREDOE
LGB O INH BZMICOWTHRE L2, 7,
katG BIZFH D 216bp % HilET % primer ZKXEL,
PCR %47\, MIGEWE 7 40— A VEKXE % 5
KRz FTraru<A FREriTolk, 20k, +H
70y MET katG BIZFOFEXHEL: (K1),
ZOFER, INH YR & HE SN BEEOM15% 12
2D katG BIZTFOREIRO SN, LodRIEHKIET
NTINH IZX L MIC=64#g/ml & B EMMEER LT
Wiz, —77, INH BZHE & HE SN Tid katG
BIZFORBEBD L o072, bUDOROERIS D
katG BIZFOXRIEIE, WHE A INH W& % 5 81z
FHEHIBFO—DOTH DT EARENTD, FOMHEEIE
BNbDTHo7z, LA L, ZOHFEIHEHFRELEH
BTHY, HBEEO INH EZHIZoWT, MR#s INH
ERRHA 7 ) —= v 7 LTRERTH L %
bz,

b. RFP
RFP EHEEO RNA R A7 —¥BH72=y k
WCASE L, RNABREMET 52 & CHREEEE B8

5 6
1

M Pab Kat Pab Kat Pab Kat Pab Kat Pab Kat Pab Kat

419bp —%

216bp —-

216bp —# L 3

M : pHY marker
1 : H37Rv
2 : resistant strain

(MIC 256 #g/ml)
” (MIC 512 #g/ml)
” (MIC 64 pg/ml)
” (MIC 2pg/ml)
: susceptible strain

(MIC<0.1¢g/ml)

D O A~ W

Pab:38-kDa protein (protein antigen b)
Kat : catalase-peroxidase gene (KatG)

Southern blot hybridization
(KatG)

1 PCR#&Z MV INH RHERERERES ., MO 1~6 BAEIZ TR THEETH
% Z L ZRHY B Pab BB F AR S 7228, 2~4 OBRIETIE katG BIZF
BRIELTHEY, wind INH I LEERETH - 72,
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(Phe)

[TTC]1 (13%)
ATG GAC CAGI1 (1.3%)

leu Ser Gln Phe Met Asp Gln Asn Asn Pro ILeu Ser

511 -

1 |AA. TA 3 1

adeA88 [Es[macl ) TG b
1 ‘A 1 3

(1.3%) %gu (1.3%) (%f’{;? (4%)

[ HERERBLVER
TI)
V SEEAFHEA
[ K HEAeF K

WM ETE BT

Gly lLeu Thr His Lys Arg Arg Leu Ser Ala Leu

CTG AGC CAATTC ATG GAC CAG AAC AAC CCG CTG TCG GGG TTG ACC CAC AAG CGC CGA CTG TCG GCG CTG -533

CCC
Pro

Lys

1
(1.3%)

6 TTG| 40 |CCG| 3
(8%) Teu |(53%)| Pro | (4%)
TAC| 4 T 3

Tyr | (5%) (4%)

CG
Arg
GAC| 1
| Asp [(1.3%)
AAC| 1
Asn [(1.3%)
CTC|. 1
Teu |(1.3%)

CAG| 1
Gln_|(1.3%)

1
GGGIC (1.3%)

2
(3%)

2 rpoBBEFHOEREHE, SRR I0bkT, TAHRICET6 DERHRRD

Sz, Bk, (

) ZHEERT

%2 RFP ®MIC & rpoB BIZFHOER L OB

RED  mwbs BRI LERT B
(pg/mi)  (5H1308k)  (Bt74%k) (B%0)
>512 4 4 Asp-526(1), Trp-531(1), Pro-526(1), Tyr-516(1)
512 18 18 Leu-531(7), Pro-526(4), Tyr-526(3), Arg-526(2),
Trp-531(2)
256 14 14 Leu-531(10), Pro-526(1), Lys-513(1), 515-517del(1),
Tyr-516 and Asn-526(1)
128 19 19 Leu-531(16), Tyr-516(1), Tyr-526(1), Leu-513(1)
64 7 7 Leu-531(7)
32 1 0
16 3 3 Leu-526(1), Lys-529(1), Phe(INS)-514(1)
8 4 3 Gly-526(1), Val-516(1), GIn-526 and Pro-533(1)
4 3 2 Val-516(2)
2 1 0
1 2 1 Pro-533(1)
0.5 2 1 Pro-533(1)
0.25 2 0
0.125 2 0
0.063 48 2 Val-515(1), Leu-521(1)°

a ' E. coli numbering system
b : silent mutation

‘3_60

EHHE O RFP EfLicEE T aR|ETELT,
RNA polymerase B subunit (rpoB) #&fEF #*
Telenti 512 & V19934 I & 2 ® . Thid RFP

TR D0% Ll EDRRIZBWT, rpoBRIZFHO
b3 H69bp DI (core region) T point muta-
tion % EDBETHNERIRBOOLNIZEV) DT
Holz,
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—77, b HEKE RIR 58K 130k D RFP (2
95 MICfEE rpoB BIZFHOERL OBFRIZOW
THRE L7210 , ZO&E, bhUbhoRE T bRk,
RFP ittt (MIC= 2¢g/ml) L¥ESNIZH DI0% LL
LA S D DBIZFFEWERE Z D 69bp DFEBIZAH L
Tz (K2, £2)o &512, 2D rpoB BEEFHDOE
RVPBIAHIMMURERT I /BOEEICLY), BEEY
RFP X LEEMEEARLAY, HICEENALNT
b RFP LM TH L2 L, #EHE O RFP &EHIC—
EOEADHRONE ZLARENLZ O, Tz, kR
a2 77 <4 2 YFEAKD rifabutin 2 KRM -
164812 DN T H T o7z, MR E LT, Thb oFEHIH
L CTHIMEALIZ rpoB BIZFH IS 5 2 LAMERR ST,
RFP E XXM RTERRL, RFP O &I %R
FTERPHLIENFRBOLNZW , DEDZ Epb,
RO RFP 25 WMD) 7 7 <4 ¥ ¥ R 3
239 AL T, rpoB BIZTHOERIEE L
BRETH L LR IR,

ET/2EE, BHEODNA 7u—-7%HwT, 0
core region NDERZ REIZRET 5 F v b (rpoB
line probe assay kits;Inno-LiPA Rif. TB,
Innogenetics, V¥ —) HEHEINTEY, HHE
HERHEE L TOERESHFShTnE 19,

c. SM

SM DR OBT L LT, $EED30S ) KV —
LAY T2=y PEAL, B ROETEAS
BAEHETAILIZLBEZEZ LTS,

—7, BIETHFHL NVIZBT BEHE O SM it
L LT, 16S rRNA (rrs) #EfET % ribosomal
protein S12 (rpsL) #fzF WD point mutation A%
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BT TICHBHLTWE DY, F72 SMHEHEHEICH
T30 rrs BIEY, rpsL BETFHICER 2 H O
HOBEEIXZNEN10%, 50%RBEE ShTn5,

bUbLNOHKETDH, BEEDO SM BRZEML rpsL #
BFREREOEBICOVWTIRELE D , 2088,
SM it & I S - FEE 0K 61% 12 rpsL B/IEFW
EREIFBOLN, BRDAHLN72HKIZTRT SM (o5t
L MIC=256 1g/ml DEEMEE R LTz, LD,
INLDOERIZTRTHE—FEFHCRBOERE (Lys-43
(AAG) —Arg-43 (AGQG)) Th o7z, bhbh ok
RED, BEEO SM BEMEILIZIE rpsL BIEFHE
BAEKECHESLTWA I LS HESNSZ, S5I2bh
b, LELoORFREE T2, PCREL HIRBERE L
EHAGDLEDL I LIZL Y, BIEFRFIREELETIC
rpsL BIZFAEROMM, T72bb SM Ttk #% sk
HATE VPR Lz, BEAKICIE, EEFRSN7:
A& I1X S & ) ICEE L 72 primer 2 VT PCR %
T, RICHIGED % FIRBEE CTH B Mbo TEHWT
ML, ERIKBEZITo CUMOFELZHE L2, 20
FHEETIE, rpsL BIZFHERIC Bl LR H D,
PCR E#IE Mbo T TYIMF SN W &2k b, R
BCOFEICLY, BREELOMEERLERLLVKYE
O 5 2 £ AT E, SM HAEREEE O B # R
WEE LTHERTHAEEZ LN (M3),

d. Z DO

INH, RFP, SM DA ofttgs iz v T, AL
ST 2RIZTFOBET TICHBHLTWALDIIES
TFIF (PZA) Lx/orv#E (BREHIZED LN
TWiWw) 25H 5,

PZA OFEEEERIZOWTIZ F 7R 2 A,

HIRREEF : Mbo I
C:a > bua— ) (H37Rv)

1:SM &S M
(MIC:0.25#g/ml)
2:SM Mt
(MIC: 256 #g/ml)

3:SM &ZMH
(MIC:0.25#g/ml)

4 : SM it P
(MIC : 2048 g/ ml)

3 MIRREEREEIC L 5 SM WM )
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BANTPZA BE SV F3I ¥ —+¥ (PZase) &I
DEFICE W IBEIZ R, MEEHERETLLEERD
nNTwb, ZOESYFIFV—ELOFERPMETLTNS
EEE PZA CIHEZR L, EEEHEOY 7V T 3
¥—¥#%a— F¥5&EF, nicotinamidase (pncA)
BIZFHEE SN, PZA MHERERE Tl pncA BIEEF
2 point mutation AR 5N5 EFE SR TVE W,
LROAOSNLIEEL LTEIBBLZ0BREL W
bhTwa,

—7%, &/ 0 yEOERABFIIME O DNA gyrase
OEFAHET LI L2525, ¥/ 0 vERERE
WBWTIE, Z0#30%I12 DNA gyrase A subunit
(gyrA) BIZFWERHBALNIERE IR TNE D,

5|2, ¥ YT h—VttEICB L Tid embB #IE
FHOEROEENEZ bND Lol bHETIE
HREHZ 0,

BbWiZ

PLEiRA X D2, EEEIC BT B A & BIZT
EOBRIZ, TIBETERIIHALLICR)ODH S,
Fyy, bASETIIEHM R I X 5 BRAE ITRCRIE
EREICIE 2 o TV RV, SHOBAICHSER LA
bhiEh o v, WEREIEIINT 25 FEWENT
EORAIE, oA % S TEARZHICETOASN
I3 LTS, LAL, Wind I 72 EBREEROR
HLALTHY, 4%, —HLRVERCHASEFSIN
Lh, bbOREOERL—B L 2TENTH 5,
(Bf212, ABRICHEEHTEV 728 E 0477 1
F2LEHII, BEOBEYE 2 THVWEBEATRE,
L PCEROY 2 B HO Mk BhE, BER
—FEITLE )RR LET.)
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I. MULTIDRUG-RESISTANT TUBERCULOSIS

3. EPIDEMIOLOGY OF DRUG-RESISTANT TUBERCULOSIS IN JAPAN

Takashi YOSHIYAMA®

In Japan, the frequency of drug-resistant tuberculosis has been investigated every 5
years since 1950s and increase of initial and acquired drug resistance has not been ob-
served. However, the mathematical model analyse of time trend of prevalence of drug-
resistant tuberculosis and frequency of initial drug resistance in Korea shows that there
is little difference of infectivity and/or proportion of clinical breakdown between suscep-
tible bacilli and resistant ones. The prognosis of isoniazid (INH) and rifampicin (RFP)
resistant tuberculosis cases in Fukujuji Hospital was investigated. 367 cases including 50
initial drug resistant cases were analyzed with life table analysis. 50% of all cases and
70% of initial drug resistant cases became negative, 13% of all cases and 4% of initial
drug resistant cases remained as positive, 37% of all cases and 27% of new cases died.
Among cases who did not convert negative within one year, 41% of all cases and 34% of
initial drug resistant cases died. The prognosis of INH and RFP resistant tuberculosis
cases were still not satisfactory.

Key words : Tuberculosis, Drug resistance, F-0—X . B, EHEE EFE Fk
Epidemiology, Prognosis
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BWT, 1BTE L YREDITbA TS, KL, Z
DEFEIZOVTIE, BERTITbh IR E DT T
BT B A LAERTERT IC itk T SO TRMRE L
BAENDHY, REMRILEEERIIERRV, 19574
B 5H8UEF T, HIEMMRR O RIGHBE ON A L,
FORMRIIBTBEESTTICHESRTEY Y,
INH i1 4-6%, SM it 6-12% C—E THE L
TWwb,

197T4EH 5 924E £ TORBIIBEH YD 0 & By, INH
lpg/miH31-2%, RFP 50#g/ml 25 0-1% & —%T
HRLTWD, INH 0.1pg/mliZoWTIER#HETDH
575, 5.6% (1982) 205 3.7% (1992) ~& A EMIC
Ho7z, INH & RFP OWMHNCTH M0 B OB,
INH 0.1#g/miT1% (1977) 5 0.3% (1992) ~,
INH 1#g/mi T0.3% (1982) #°5 0.1% (1992) ~&
BAOERICH Y, e LTI RBERI S OEE I

BiZwd L IBAERICH S D LHIT S N,

RPN T OBE A RET L7z, FWMr T3 EBEK
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FLOBERE RS2 EBbhd, 1o el
1960 £ F TORATIX, &\ ARG S
<, FERHHED & & b ICRIGHEIE OB IR LT
720 TOAEARA &804I A V) T ARG FRIH M DB 14
B L BV e ho A%, 19924E DFAETIE, INH
0.1pg/mlixE 2 DT L L30T 7%, Dv:T40-50
BMATS%EE L, RFP X3 0 I & 20T 2%
& BRI OB EE TR VWRIGEESR S
2o 1 DT E BGEE TIIRIEHESE L VEITEY
ifEoEEZ/RLTEBY, INH, RFP A% o R
X, 10-12%TH o720
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PUAEI%H| KIGHEB BETGH B
INH 1g/ml 1.5% 17.9%
INH 0.1#g/ml 3.7 26.2
RFP 0.7 15.1
SM 3.8 10.4
EB 0.1 1.9
INH1+RFP 0.1 10.1
INHO0.1+REP 0.3 12.3

(SCiik 4 —HEeE)
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BEI2H1F5 INH 0.2¢2g/ml, RFP 40xg/ml it
WEE & R EE,

(5 &)
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L, BERBEHEEBREDS L, BEBEOEAEIZ S
HIRBE L WV T EPSMBE LR, yHEIIBIT D x FEI2E
INANDOKRELED ANO% Pu (y, (y-x)), yHEIZB
1F % FRBGeE O NOBEE Pu(y) (=3 xPuly, (y-
x))) ETBE, FOEMBDONTELERE OB 21T
2 AEIE Rs (y) X5X (Pu (y, (y-x))/Pu(y)) &%
5o ZFDERBTEOEICTHEROBG % 50 72 N
Rs (y) X5X (Pu(y, (y-x))/Pu(y)) XX &% %,
MR, WHE R EhoBEE 2z AR, BEL
FRBTREBEIICMES NS (BEEOHAIr (x) =
S yRs (y) X5X Pu(y, (y-x))/Pu(y))o
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EHREAY L% BiE#E4 C.I1(p=0.05)
367 174 47% (42— 54%)
FAR TO4EAR, 159 52 33% (25— 41%)
804E4X; 139 80 58 (49— 70 )
90 69 42 61 (48— 81 )
it PEA LR AR FihH 50 32 64 (49— 91 )
PR : 50 26 52 (37— 73 )
B 267 116 43 (37— 51 )
W 105%AX, 7 6 86 (42—100 )
2074t 35 19 54 (37— 81 )
304X 68 34 50 (38— 67 )
4054 94 44 47 (36— 60 )
50mA% 89 40 45 (34— 58 )
60REAL 52 22 42 (29— 60 )
TOREAR 18 6 33 (13— 64 )
80 AL, 4 3 75 (19—100 )
% % 80 39 49 (37— 64 )
B 286 135 47 (41— 54 )
273 et 50 27 54 (39— 75 )
5243 314 145 46 (41— 53 )
XHRATR I+ 13 125 43 34 (26— 44 )
I1-2 197 101 51 (44— 61 )
m 43 29 67 (51—100 )
INHS5#g/mi &M 218 104 48 (41— 56 )
fiit 14 149 70 47 (39— 57 )
SM & 178 93 52 (45— 62 )
firt 1 188 80 43 (35— 51 )
EB R 172 92 53 (46— 64 )
fiit 194 81 42 (35— 50 )
R4 SEEBRBIMICLS VEDRCERME L 2841535 HF
BT p S.E. P WELE TR LR
EH 0.018 0.008 0.049 1.018 1.003 1.034
G LR —0.066 0.015 0.000 0.936 0.909 0.964
X AT R —0.711 0.181 0.001 0.491 0.345 0.700
EBif 4 0.530 0.226 0.011 1.699 1.092 2.643

669

Bl (52%) THhHotz, INDT L INH bpg/ml itk T, WAL L ERPET IO TRELER Y, X
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<, TLSMMMEE BZMEL THLABEENREDO LN IR, HEF TREARIENZ LATRENT,

o7z, EBMWMETIZ194BH81H] (42%) AR
MR (53%) LD bfED o7z, RA4DT LKL lo-

2. BEHTHE

104E DK% life table analysis THHF L7z & 2
gistic regression #4To72& 2%, MM LAZETFE L %, 2fEBITIXE0% WML, 13%HER B, 37%ET
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The 73rd Annual Meeting Symposium
I. MULTIDRUG-RESISTANT TUBERCULOSIS

4. TREATMENT AND PROGNOSIS OF MULTIDRUG-RESISTANT
TUBERCULOSIS

Mitsumasa OGAWARA* and Mitsunori SAKATANI

We studied the clinical characteristics, treatment and prognosis of multidrug-resistant
pulmonary tuberculosis patients retrospectively. In this study, multidrug-resistant is de-
fined as both resistant to 0.1xg/ml of INH and 50#g/m/ of RFP at least. From 1990 to
1997, out of 1841 culture positive pulmonary tuberculosis patients, 76 patients (4%)
proved to be multidrug-resistant (53 males, 23 females, age 18-84, 40 originally treated
cases and 36 relapse cases). Most of cases revealed resistance to other drugs in addition
to INH and RFP.

The combination of anti-tuberculous drugs were complicated and changed repeatedly.
The incidences of administration of drugs were as follows; TH 62%, EB 58%, PZA 58%,
KM 33%, PAS 33%, SM 29%, CS 20%, EVM 14%, CPM 3%. New quinolones, for exam-
ple OFLX/LVFX, CPFX and SPFX, were also used frequently (62%). Eight percent of
patients were operated.

Bacteriologically effective drugs that meant culture negative were TH (14%), PZA
(12%), KM (12%), EB (12%), SM (5%), new quinolones (16%). 67% of originally
treated cases and 43% of relapse cases became culture negative. Many cases were treated
for a long period. 19% of originally treated cases and 33% of relapse cases were treated
more than three years. 11% of patients were died of tuberculosis. Major prognostic fac-
tors were diabetes mellitus (17%), malignancies (10%), non-adherence (9%) and other
complications.

Because of no absolutely effective treatment, we have to choose a treatment according
to each patient. Development of new treatment is crucial.

BRI D FERE * From the Department of Internal Medicine, National

C/NETER BIE Kinki-Central Hospital for Chest Diseases, Nagasone
I ST SRS e A B AR —cho 1180, Sakai-shi, Osaka 591-8555 Japan.
T591-8555 KEXAFHRTH K EHRHAT1180 (Received 11 Sep. 1998)
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I. MULTIDRUG-RESISTANT TUBERCULOSIS

5. HUMAN IMMUNODEFICIENCY VIRUS INFECTION AND
MULTIDRUG-RESISTANT TUBERCULOSIS

Akira FUJITA®

Outbreaks of multidrug-resistant tuberculosis (MDR-TB) among human immunodefi-
ciency virus (HIV)-infected persons reported in the United States were very serious and
the risks were increased by the delay of diagnosis, rapid progression from infection to ac-
tive disease, inadequate therapy and poor tuberculosis (TB) control. Prevalence of drug
-resistant TB among HIV-infected patients in Japan was studied. The results of drug sus-
ceptibility were collected through the nationwide working group for a survey of HIV-in-
fected TB. Data of susceptibility for 39 cases were obtained. The isolates of two cases
were resistant to isoniazid and rifampicin (including clinical failure of response), al-
though no outbreak of MDR-TB was found in Japan. Case study of a patient who devel-
oped MDR-TB revealed that drug resistance might be selected by insufficient anti-TB
therapy. The rate of resistance to any of the anti-TB drugs in HIV-infected patients
seemed to be high, although strictly evaluation was difficult due to no standardization
for drug susceptibility testing. Of 9 cases with resistance to any of the anti-TB drugs,
8 had extrapulmonary TB including 5 cases of disseminated TB. In contrast thirteen of 30
cases without drug resistance had extrapulmonary TB. Since it has been reported that
HIV infection is related to increased rates of drug resistance of TB bacilli, treatment
with four-drug regimen should be started and sufficient courses of therapy are needed in
HIV-infected TB patients.

Key words : Multidrug-resistant tuberculo- F—TU—X : SHIWERER, HIV BIE, %RM
sis (MDR-TB), Human immunodeficiency GERSERERE (=4 X), WS
virus (HIV) Infection, Acquired immunode-

ficiency syndrome (AIDS), Extrapulmonary

tuberculosis
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I. MULTIDRUG-RESISTANT TUBERCULOSIS

Additional Comment : PRIMARY MULTIDRUG-RESISTANT
TUBERCULOSIS——DIAGNOSIS AND TREATMENT

Kazunari TSUYUGUCHI"

Primary drug resistance is defined as the presence of resistant strains of Mycobacte-
rium tuberculosis in a patient with no history of prior anti-tuberculosis chemotherapy.
In Japan, a recent study shows that the prevalence of primary resistance has been stable
for two decades and that primary multidrug-resistant tuberculosis (MDR-TB) is rare,
which suggests the effectiveness of tuberculosis control.

We presented four cases of primary MDR-TB that we had experienced from 1984 to
1997, and discussed an issue about diagnosis and treatment of primary MDR-TB. Of the
four patients, two young men received surgical resection, which has resulted in a favor-
able outcome. Of the other two patients, one responded to long-term chemotherapy with
ethambutol, ofloxacin and enviomycin. There have been no recurrence so far in the three
cases. The rest case died due to progression of tuberculosis. Two of the four patients had
been in contact with relatives who had died of MDR-TB.

In conclusion, all the tuberculosis patients should be suspected to be primary MDR-TB
when they had a histroy of a contact with a tuberculosis patient in whom chemotherapy
had not been successful, and once patients are diagnosed as MDR-TB, surgical interven-
tion should be considered as an adjunctive treatment. To prevent the emergence of pri-
mary MDR-TB, it is important to treat MDR-TB patients appropriately and to
implement the infection control program.

Key words : Multidrug-resistant tuberculo- -7 X . SHIMEEK, OERE. SRS

sis, Primary resistance, Surgical treatment #
EUE-B S * From the Department of Infection and Inflammation,
BO —m Graduate School of Medicine, and Department of In-
TR K B 20 B I o e S RE Rk ternal Medicine, University Hospital, Kyoto Univer-
T606-8397 FUARTHZC X B a k)| FHT53 sity, 53 Kawaharacho, Shogoin, Sakyo-ku, Kyoto 606
—8397 Japan.

(Received 11 Sep. 1998)



688

2L &I

DE A &, DARTICHURERRNC & 2 ERE =T
T2 lDwve MIFE LERIERIC L 2/ EE
HIN 5, WEEEGEIE, B2 bERE BXU
FHRUS &0 A U TR I B ST B KO R &
VI 2ODERICEEEFZIITELELEZ LN, FIA
MR OBEE L, OED LW ITIBORBENROH
AR EZ L) XA TLIWIREL 25, DOETIIBRIED
L AWETHEEED EAERIEALNTE LT, /2
ZZTHOEETHA INH, RFP 24T 2 HILL LI
2R HESAMEEZICoW TS, INH, RFP MWl
1Z0h A AIEIEAEER T %I2D DI o/ a—3F —
sV DL RRERMELIZR > TV,

WMEZHIT R T, BEUROBE TS
P X BRI EIMEL 250K TH Y, SR
BIERED B0 THEIICHER TS 2 ZRE S 2/2 0,
AL T, HEB X B ICB VW TRER L 7240 H
SR EREEN* 2R L, ZORECHSTIEER,
ZWE, RIRICBITLRESIIOWTERR IR 72,

WO BT3B BIE

X ®

19844E 1 A 1 HA»597T4E12A 31 H F TIZHEARKZEMER
BT BB ss — AL - MRS R ISER (B - K
HRAR R ER M B R B R GAERE) ([ ABE L 7= A BIGHAS
HEE186BID S b, FMESHIMEHZERN EZEZL LN
DR 3BITHo/ GEBI 1 ~3)o MR 4 1%, EILHE
EHTAEREOENTH L, 28, 1%/NIFEHE
FRWAEEEICL A EABREZTHMREICTING 17 B
LU RFP 507 ICAELMED 5 WV IdELTWEER L
b DFEFMEE L, INHIZDOWTIX0.1y TREm
BHERLIZODDEDZ,

iE i

SEB 1. 28i%, B, XBOLHIM MR T19894 12
FTLTW5B, 199345 A £ W iEEICTHiIFEZIEEL LT
INH, RFP, SM, EB 0#%5% %} 23 bELT, &
B AL H M EEASAE T & BB L 7272019934 11 H HkE~
BAEN, BFREZERETIX, RFP, SM, KM
TR TEAR M, INH 2 1y TREEmHS,

Table Results of Drug-Susceptibility Tests of Initially Isolated

M. tuberculosis Strains

Drug(zg/ml) Casel Case 2 Case 3 Case 4
SM 20 4+ 3+ 3+ 4 +
200 4+ 3+ 3+ -
INH 0.1 4+ 3+ 3+ 4 +
1 2+ 3+ — 3+
5 - 3+ - -
RFP 10 4+ 3+ 3+ 4+
25 4+ 3+ 3+ 4+
50 4+ 3+ 3+ 4 +
EB 2.5 4+ 3+ 2+ 4+
5 2+ — - 4 +
10 - - - 3+
TH 25 2+ — — 3+
50 - — - 2+
KM 25 4+ - — 4 +
100 4 + - - 4 +
EVM 25 — - - -
100 - — - -
CS 20 - + — 3+
40 - — - -
PAS 1 - 3+ - +
10 — 3+ - —
Control 4+ 3+ 3+ 4+
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