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The 45th Annual Meeting Symposium
III. TUBERCULOUS PATIENTS WITH MULTIPLE

DRUG RESISTANCE*

Chairman : Jiro GOMI (Department of Internal Medicine, Keio University School of

Medicine)

Moderator : Kiyoshi KONNO  (Research Institute for Tuberculosis, Leprosy and Cancer,
Tohoku University)

Reporter : Atsushi SHINODA  (Research Institute for Diseases of the Chest. Faculty of Medi-

cine, Kyushu University,

Sukeyoshi KUDO (Research Institute of Tuberculosis, Japan Anti-Tuberculosis
Association)

Masahiko YAMAMOTO (Department of Medicine, Nagoya University, School of Me<:i-
cine

Kotaro OIZUMI (Research Institute for Tuberculosis, Leprosy and Cancer, Tohoku

University)
Yozhimitsu FUKUHARA (Institute of Medical Science, Tokyo University

Teruo TACHIBANA (Department of Medicine, Osaka City Hospital)

In this symposium, multiple drug resistance patients of tuberculosis were discussed bac-
teriologically and clinically. Shinoda reported that the actual count method can be used as a
routine method to evaluate the sensitivity of tubercle bacilli to antituberculosis drugs. Actuzl
count method is a method to count and to take a ratio of the colonies of tubercle bacilli grown
on both drug-free media and drug containing media.

Kudo discussed on the multiple drug resistance patients were 7.0% of new admission with
positive culture in 1969. Among inpatients, multiple drug resistance were about 157%.
Tubercle bacilli cultured from 101 resected lungs showed multiple drug resistance in 18%.
Biological properties such as niacin, amidases of multiple drug resistant tubercle bacilli, were
the same as sensitive bacilli. The experiments to try the conjugation and transduction of
tubercle bacilli were not successful.

Yamamoto analysed the background of the patients with multiple drug resistance and

reported that number of bacilli in sputum, NTA classification, size of cavities, antituberculosis

* From the Research Institute for Tuberculosis and Leprosy and Cancer, Tohoku Uni-
versity, Sendai, Miyagi Pref. 980 Japan.
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drugs used were related to the development of multiple drug resistance.

resistance played a role in the development of multiple drug resistance.

TR TR

Primary drug

Yamamoto analysed

the various factors related and concluded that large amount of bacilli in the sputum for a long

time, and big cavities were most important factors.

Yamamoto also stated that more than

3 drug regimen is necessary to prevent the development of multiple drug resistance.
Oizumi reported the course and prognosis of the 250 patients of multiple drug resistonce.
5295 became inactive and were discharged, 169 were dead and 23% are still in the hospital.

The cause of death were pulmonary insufficiency, complication after operation and hemoptysis.

Average hospitalization period of the discharged patients were 30 months.

The drug regimen

which attributed to negative conversion of multiple drug resistance the regimen of KM, CS,

TH (43%,) and EB, VM (159,).
resistance were 83 months.

3 months.

Average hospitalization period of inpatients of multiple drug
Among these inpatients, 36 patients continued negative more than

One patient converted by KM.CS. Ttl, 15 patients by EB- VM and 20 by rifampicin.

About the discharged 50 patients, 9 cases relapsed, and 26 paticnts are working.

Fukuhara studied on the effect of combined therapy with PZA, TH and INH.
it might be worthwhile to study the drug regimen

In vitro and in vitro experiments showed that good results were obtained

PZA has not been widely used in Japan,
containing PZA.

Because

by combination of INH and TH, and addition of PZA to INH and TI!l seemed to be more

effective.

to negative.

Tachibana reported on the effect of rifampicin.

resistance with known antituberculous drugs.

of pulmonary tuberculosis.

ment, 69.4% converted to negative, especially

was combined with ethambutol.
6 months of treatment.
after 6 months of the treatment.

effects.

450 mg of rifampicin was given daily.

In clinical trial of 10 patients, X-ray of one patient improved, one patient converted

Transamidases elevated in 2 patients.

Rifampicin does not have any cross

Rifampicin was used for 114 retreatment cases

After 6 months of treat-

the results was impressive when rifampicin
Resistance to rifampicin was noted up to 100 mcg m! after
Some improvement of chest X-ray was observed 162 of the patient

Only one case of elevation of GOT was noted as the side
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Kiyoshi KONNO
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1. Bacteriological Considerations of Multiple

Drug Resistant Bacilh

Atsushi SHINODA

I. ZREREROBEERMAIEESE
SHRMEZAE ORI LTS BE, ZEFAORELE

BT DTSRI OWCT D NFEEND
ERNFBREINTELT, Sl B I T
V5,

RXWMEEXEOHIT L, bhbZEENHEEE

T2, HEYE (FREAE) Ot population 4
LY OMEERELRETITEREDOTULL
ET S SEEEE O T Do T HE
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(1) FEHET 2B IURELESEHE

BEZEHSEREY BV, EiEs 17 MIEsER,
FBEE o colony EAVRIRANIZ 100~200 &72% T
LEREYERIICERET A poi» 5 actual count =
TRUEBREYER., LI ZEEFORMEEHE
MBE T DED.

KM, VM, CPM: 10, 20, 30, 50, 100, 200, 300,

500, 1,000 mcg m/

TH (Ethionamide) : 10, 20, 30, 50, 100 mcg ml

CS:10, 20, 30, 40, 50 mcg'm/

EB:1, 2, 3 5 7, 10mcg/ml

RFP:1, 2.5 5, 10, 25, 50 mcg m!

3TC. 6 ;@WiEE%, REBEM Lo colony T
AWML L0 colony FI0E T 2R KDHD, Ink
b, BEBREHOLZERRFE population @I I X 2H]
BETHLA, T wFEFIELEDTE porulaton X
h TEEEETE OB LTy, 2 TERGRE]
DY, UFEEFEHFOBEEHEORY popula-

tion b FER I URE VY Y v BEEL L CEREAS
(e, BiL, T%) LOBEXZD I LiZI>TTx

ok, BRNBERAEHFORZESL, BHEFAD

BEERTGUESBRER EEETET LOHE) ¥
TR, SR I A RBU I EIARFEETEC
725, %ﬁﬁlkﬁ%‘?%%’t.i{?‘:hoﬁ&& DS
b, BEOCEBNELAS D IZTEDFA LA
X HERAYBETIUBHL TR
(2) m #
(1) wEsEnTaEs
KM, TH, CS, VM, CPM #=(&H 107 &, EB £E 3
52 {1, RFP #/&8H 50 G o@EE -EZOMBREYT
/‘;L‘%iﬁjbﬂﬁﬁﬁfﬁﬁ%%&o o, BEHE EF
IZIDRoEIERREL T 202 BREKRD 907,
Lk,
KM, VM, CPM —Z{z 20mcg/ml 1007;,
707,, S0 mcg/ml 20°-
TH <z 10mcg/ml 1C07.,
mcg 'ml 57,, S0mcg ml 19}
CS 71z (20mcg ml 707,

30 mcg m!

20 mcg/ml 157;, 30

30 mcg ml 307,, 40 mcg’

m! 107, 50 mcg/ml 17,
EB <.2 (1 mcg/ml 1007, 2mcg ml/ 509,, 3 mcg’
m/ 10¢,, 5mcg ml 07/

RFP 7!z (2.5mcg/ml 1007, 5mcg/ml 609;, 10

25 meg ml! 00/)

mcg ml! 3079;,
LT #ig rhp R
Eo

EES T E "?’rf‘f%@iﬁ.: :”ff:@i:-.‘,w
b, T :itE population ZREE - L :
FHREORE (CER) E-H Tz T&Z.

(ii) EERRSm/SEE

KM. TH, CS, EB 4 = i=oZz %= 7.

FEFOWERRY#E 2 5 population ¥ 2L %4
TLNRETRIEETELBE LS, Hieren
IFEFORECERIFE S (2T EFETXNELD
2EzZ T 5



26

LA T P B DM B B LR VAR D Lf
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TH o454 21 ¢, f%h 13 ¢T3k (20 meg/mi 407,
30meg/ml 15¢,, 50mcg/m! 5¢,, 100mcg/m/ 07,,)

CS oAi%h 27 (i, Mkh 17 T (20 meg/ml 707,

30mcg/ml 30¢,, 40mcg/ml 107, 50mcg/ml 1¢,,)

EB @ {;%) 10 fil, f5%) 20 I Cix (2 meg/ml 1007,

3 mcg/ml 507, 5mcg/ml 10%,, 7 mcg/ml 0%)
XN ERERELTHOM TR RE DL, 27
TR IR YL EDfHE population &R LTtz +
e bR H B TH B todbicid Fid AT i
14 population #8242 Z L AL TH b, FEM DT
HETHDEND ZepTE, Lidl) Lo population
DFELERACE IR ETHD L5 ZenTE
Bo

L2 2T B D &Mt 5 fiff % T h 2 oo JEH| D
ERIRAUMPEIR A E (FRRA) L% L,

BREINLDERLLFMBZ L, KM, TH, EB ¢
VR ERPRA T A YT P L U I o A e X
LItEBRETHEA, CS DR EIELC—FK LT
Wice MIHD—FTZHEHL -KHFLEdHbbRO B
TS AETCS b by,

DD X DilHED A L, #d6 A 4G
FHCBE U Tt 2 1770w, BT (B BT 44T
NI ELTD) BEHFILAETHE LIk T L& il
3% &, TH o 25mceg/ml 54tk 3 X8 CS o 20
meg/ml SE4MitED & A #E b b population
CE DAL L BE LA, KM o 100 meg/ml
Se4, 1,000 meg/ml 1524 Mt14, EB o 5 mceg/ml 584
MED AT O 2 e I T L TREZMEH D | &g
Ena%as KM T2 33 4 13 ) (39.4%), EB ¢
3020 Blh 8 (] (40%) iR B, ZHEDEEFILED
EEFEEE L A B Y, F 72 KM T3 100 meg/mli i
HEEH R BRI R OB L, EhyTERIED
§if 1% population % Bl L AL L Ff s h s~ X
LDEEL T\ D,

2 ¥ LRI BCE T actual count T it A0 4T 7
Wz te%E, KM 7Epn 100 meg/mi, TH 50 meg/ml,
CS 50 meg/ml, EB 5mceg/ml 1% /NI TOEEE

DA b DT FAh HIE L TR Uik
X7o\,

Wi a6 6 W1

1. e E ORHIfHE R

T & s s o b e d BT, CHE
HI ekl T 1 80 PIOWEI I & — 03, =
Jod 6 #i (KM, TH, CS, EB, VM, CPM) D] ¥ifc 7
Fiteus, \sdoth O RS AL & 0 E FRIYED BLEL %
55k Ltze MHED A SM, PAS (XBL TR BEIEHE,

INH (3 0.1 mcg/ml 100%, 1 mcg/ml 107, L) |.Dfitt%

population ®#4{;, KM, TH, CS, EB i [ i Th

R b B Lot it asg, VM, CPM ik
100 meg/ml A5G4 LA DB 1 £ L Tce

80 A\ T A ol VA BT,

0 K8 (107, 1 /4t (5%2), 2% 7 (7 (8.8%),

3HI17 ) (21.3%), 4# 1101 (13.87,, 5# 13
W(16.3%), 6710 % (12.5%), 7 #|7 {7 (8.8%),
8#HI2 M (2.5%), 9# 1 (1.3%)
T, AT TS L0, ERAMER LT
i (1.3%) T %+, 37 TREFA 45. 0% 36 )
iR, B HIEMGEACH T L L EEZESDL L
VS E R EAFL TV 7,

D 80 Floom i ABLLL,

INH 69 ] (86.3%,, PAS 49 % (61.3%), EB 45

7 (56.3%),KM 42 7] 52.5%, , CPM 35 {5 (43.8

2,), SM 34 {7 (42.5%),CS 18 7| (22.5%), TH 12

@ (15.0%), VM 8 @ (10.0%,,

(I : CPM [ 35 fjch 33 s> KM 1.000mcg/ml 5
LfETH D, HoTDREE L CPM RFERET
»H5)

T L LT INH, PAS, EB, KM, SM - h - hb#
HEDSFIME RS X T T,

III. mH#EOCZEMEHRE

1ANDBEI VEN SR E% (120 %H ] &1
By G, X O strain HE 2 OEFO F H B mICEE
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MRS SN T A B AR S E I S E BT
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H~3 b e EHi, ERNMEEELTLVAR
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— BRI, 95% OMUEREGEEBRA T —kEEHRET
VL, ZEMME 87 2%, ZHEME 86.0%. 1&g 85.0
%, —RFEI LUZREMEME T ZEiit 87.59,



1971 % 1A

=®Eiitt 86.7%, WNEME850% THH, Zhizil
ORFIC L 2 —REHE MO _ERKE 88.0%, = W it
#884% D—HELRAKTHD, v 03 [HIT &2
OBER T E—MIEIT L THED o kR 197,

IV. LHBIMERBEBEOREARIHRL
LE (BE) MERICLIIFGARLIO
Ry

ez A A a meg/ml, B § b mcg/mi,
mcg/ml, D # d meg/ml OREESAFH T h 20% ¥
ELETHI ThooSERBEFEER2E L0
T#T&_ ! OB®/LI D 0.16%. L>:»>T A B.C,D
1 FOFFBEYT 2, MHED 99.84%; (2127 A b
OEFVEDLHEEIND. Lo TR HERT
H»PTH, LLINHOEROMENERETHNE

C# ¢

27

(COBEYRELARUE) BRIZESTHEOM
YEDLCIHERVIHOBEONE L ITED L 5 IR
Z 5o

AR E LTIV A 28 ADHEOM AL 5 2
EROCTNOBREMEE T L LERT R 4~8 #
OOtR 6 » A BNL, BEECAHFI AT, 6
(TIPSR SRS = 3: S § cE 1o R R @ - 3+ T Y S A @ WL )]
LM (561 AAbi o e Ll
6 7 BB TORS TR Trsr0HEE BEics
DT eHEER) Cttto L8], ThousEERE L
MAE

FTurbl EORALD, KEBEHEEFOEREL
FEFERERCIDIZZ A 22, SFEEFZIIOTY
THDTHEBTHDHI LB, ez 2L
ZRBPEOHDOIZLIZEBLTIL, BEHIZIOTiL

Parasite-Drug (resistance) OZ DB Ep 512, % # DR HES—LRARDBZELLETHSH 5.
2. 2 A ®m # ® [ o T
HETHLERETFMBEER T 23 #% b3

2. Study on the Multiple Drug Resistant Bacilli

Sukeyoshi KUDO

I. ARBELCSTIZAMEBSHHEORE

SN EE Mty T EREYHHN T EES
BHTHY, BEYCTTORED-DTHA I LIZEED
TOELIATHASIH, TOXFER, BEA
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Table 1. Criteria of Drug Resistance

| Sensitive Resistant
Drugs —— s T R
SM <10 10p 10c, 100p >100c
KM <10 10p 10c, 100p  >100¢
VM <10 10p 10c, 100p  >100¢
CPM <25 25p,c  100p,c 1,000p>1,000c
INH <0.1 0.1p 0.1c, 1p,c, 5p >5¢
PAS <1 1p lc, 10p >10c¢
TH <25 25p,c 50p >50c¢
Cs | <20 20p, ¢ f 40p >40c
EB <2.52.5p.c, 5p 5¢, 10p >10c

1% Ogawa’'s Media
S : Sensitive

r : Intermediate resistance R : High resistance

P : Partial resistance c : Complete resistance

s : Sensitivity down

IR —FHRIEEOZ LI I VEGHEL L2,

IO S oittEs VD B A 3 SM. PAS, INH
DeFEREFOBELEH»TLF L
DEEFWEBE L L7,

1. \,;%%." "’*":i‘é'w*'."‘

FERl 44 £ 1 EEICEFIFLLIELETZEE
588 LIt L, AKRBF3 HEOEHESYEREL, &%
EEREE254 3657, OUHELE. 0L
EXRIEOmEEEvT o iR . TURET.
289, FiFro o EFICEEL LY. SO S5 1 F
OZGTRHE 14.99,, 2 #8.37%. 3 ALz w2
4.65% T#xO*. Zoiz—FiZ KM, TH, CS o

iz

LER 240 577

fhTASnd

217

E£k) LE8FL A
#

44, 3% 533 4¥F1

#70%. 151395 2#& T
5% 0.93, 67 0.46% =%
FeE 2t 15H T.0%) T
HEAIF T TIME 60 F
PAS 22, INH 53 =< mH._g,
Ve (FEER)

2. (ERBEESON
BB 39 EHET 41 T
% 8, Qloﬁvsﬁﬁm_:»wt e
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Table 2. Prevalence of Drug Resistant Case In-patient for Six Years

28
~ ! 7 ’ Vl -
Sputum Numhers Resistant to
Year positive culct'uro Sensitive ”'07” - *Tﬂv*?‘l'*'c'
M ne wo ire
%) positive | drug drugs drugs
19 1 27 36
1964 ‘ 11.5 93 { |
| 20.4 = 11.8 29.0 387
‘ 48 | 33 23 21
1965 = 13.8 125 |
\ 384 | 264 18.8 16.8
50 21 31 10
1966 123 112 | '
. 44.6 18.7  27.6 8.9
58 23 25 15
we7 | 11zl
' S T9 190 207 124
5 ‘ | 41 | 25 17 16
1968 | 10.4 | 99 { |
| | 4.2 | 251 170 16.1
! ! 6 17 17 13
1969  11.1 93 {« ’
| 19.3 18,6

18.6

Numbers in secondary line show percentage.

Zhhb bR A1 B LB D) DK 3 Hf R
HEBOHBARD L, B2IZRDMD, FERDEEE
SHERIIFRIBETL Zichnb b, 3 FlRMCH
PERRTONT, 39 T 40% TV EEIRL T oD
40 FiTi2 17%, 41 il E b 9% L TEREL,
Q2 FLPRLERLTEOH, MWL PTW D,
FO6METEBLLIbDIZDONT Y, 4 FL i
EAIRT O 39 SEA D 44 T T, 1R LA M
Hied, 15% #iEE ETLTW 5,

3. UIBREGSE HR Ot

FRT140 72 HIEFN 44 3 TOMIC, YT ChE VBRI

72

)
=0

Table 3. Prognosis of Patients with Multiple Drug-resistant Bacilli

W s % M1

e

| Resistant to

INumbers | One to B
-1 ‘cf"(::d Sensitive| three |— —— Five  Six
6drugs | drugs | drugs drugs  drugs
6l 5 6 18 ! !
‘ 8.2 | 75.3 16.4
| e 10 ' 60 10 3___ 2
‘ 1.8 | 70.5 | 17.6
| 5 | 47 82
62 !
8.1 75.7 16.1
‘ 15 48 7 1
71 ' | i3
J 21.1  67.6 11.3
! T 42 6 4
69 16
24.6 60.8 14.6
| 18| 3 6 2 !
BCEI I s7.1 '

WWFT LT, RS A2 o b DI 348 AT,
WIS 101 ) (29.0%) THD1z, FDLEGICKEES
#, #EBic 9 FOmMERELEREL .. TORE, %
EIFOTNT @R RLI2bD 14 7, 4 ALLEY
4 AT, HHIRETE 18 B (18%) TZ>r. 4#L
FitE st 2 Rk EORFE KM 3 ¢, TH, EB
FRERIGT2THD, (LEE)

4. 4FLEcBEL L OBEOTE

FRFI 40 4 12 AicfEbe L4 FU bR L
MR 14 BTHON, FORRIZLF@E9, 5F 2
67 2 7THI1lTHD, —NHLOBENPSFERDBE

Name ‘ ? Sensitivity g:’:_r:' X-finding
of Sex |—-—0 - — — of Gakkai Prognosis Note

patient SM PAS INH KM TH CS EB VM Ze,,sclit}d“s‘ﬁcaﬁon«

i |
- & m r R r S r S 4y Emp-l1, Sgg;g‘;mj
- ' 'm R r r R s s 4 bl, | Unchange
- ‘[ m R r R R r r r 7 |7Emp-l Illzi Dead + Cor pulmon.
- } f I r S r s R r ‘ 4 bl Dead | Hemoptysis
- ‘E m , R r r S s r r ‘ 5 b1l, gs;;&r‘}em ! u. Lobectomy
- "'m \ r r r R r | 5 | blg " r Pneumonectomy
- ; m s R R r r R r 6 | bl Dead Cor pulmon.
- ‘ m i r r r R S s s 4 bl, " Hemoptysis
- f R r R S s S r 4 rOp-11V, Unchange
W ‘l r r R r S S S s 4 L1, Sgg:&r\’teto I 1. Lobectomy
- f . r r r r s s s [ 4 ’ bl Dead Cor pulmon.

{ |

B r r R R S s 4 rOplll nggl;/tei?ew: I u.Lobectomy
B « r r r R s s s 4 b1, Dead Cor pulmon.
- m l r R R r r r 6 bIl, | Cor pulmon.
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II. BHMHEEOMRCONT

1 BLfT B e i > TE M

D 1% PN X 5 FRE oG, hieh 1
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Table 4. Detection of Single Cell with Multiple Drug Resistance
No. | Amount __ Singledrugcontaining media  arug - cont” Med_
. 0 i SM PAS INH SM 10 SM 100
e T S B e T el Y I B
1 ‘ 107* 106 64 0 129 79 109 0 0 30 \: 0
2 | 10-8 ‘ 223 200 113 206 62 200 19 0 141 | 24
3 . 107 22 20 22 27 o 28 22 22 22 E 124
7 ; 1074 61 69 46 56 63 ; 115 71 0 74 0
13 10 70 127 0 111 38¢ 107 96 103 86 Y 0
15 10-8 86 130 0 147 146 | 170 171 11 124 | 0
18 103 78 95 42 49 4 € 12 0 74 ‘ 6¢
d H DySgOﬂiC ) o B - o T N ) i
Table 5. Biological Properties of Multiple Drug Resistant Strains
o Drug ;'é-sistance test T ‘) 7iBiological activitiesr
No. — s -——- - Numbers — T T —
\ T8
of | of drug . E ] T o
| SM KM VM CPM INH PAS TH CS EB resist £ L. g g E B X
strain | ;_ g E § § E g ;
| ance |5 Sz 5 % & & zZ
1 | r S r s r R s s r 5 ‘ eug — 4+ —? 4+ - - +
2 R S r r r r s s R 6 eug + + o+
3 \ r r r s r r s s R 6 dysg — + + + - = 4
4 r r s r s s S s r 4 eug H+ o+ + + - - K
5 r R R r s s s s r 5 eug H + + + - - H
6 r r S r s s S S r 4  dysg — + + + — — +
7 R s r S r R r r r 7 eug H O+ + + = - H
8 | S r r r r r S S r | 6 eug H+ 4+ + 4+ - - H
12 S R r s s R s r r 5 eug + + + + - - H
13 r R R R R R r s T 8 dysg - + + + - - H
15 s T s s R R r s r 5 eug H  + + + - - H
18 R r r r r r r r s 8 eug - + 4+ + - - H#
H is s 8§ S8 S s s s S 0 eug H O+ 4+ 4+ = = H
S S S S S S S S S | 0 eug H#+ + + + +? - 4+

=
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3. Factors Related to Multiple Drug Resistance

Masahiko YAMAMOTO
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4. Course and Prognosis of the Patients with

Multiple Drug Resistance
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5. Experimental Studies on the Effect of the Combined Therapy
with PZA, TH and INH in the Treatment of

Drug-resistant Tuberculosis
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