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To decide the clinical significance of the critical drug resistance concentration, studies were
done from two aspects. One was an approach from the distribution of naturally resistant variant
of the wild strains and another was the one from the clinical view point. The technique used
was the proportion method of Canetti, using 1% Ogawa medium with cork stop.

Proportion of resistant variants to SM, INH and PAS was measured on strains isolated from
previously untreated patients. Considering the variation of the proportion between cases in
each drug concentration the, variation of the same strain measured at different days or lots
(Table 1), and the decreasing trend of the median value of colonies shown in Fig., it seemed
reasonable to take 4 mcg of SM, 0.1 mcg of INH and 0. 5mcg of PAS as critical concentrations.

For clinical investigation, the grade of drug resistance was divided into 4 categories ; that
is, sensitive, criteria 1, 2 and 3 as presented in Table 2.

A study was done on cases treated for more than 6 months with 3 major primary drugs
and have only one drug resistance of each criteria. Minimal cases were excluded from this
study as all of them converted to negative regardless of resistance (Table 3).

According to this study, the treatment failure was found in 0.42; of the sensitive, and 8.3
9% in criteria 3 among the original treatment group but there was no statistically significant
difference, while among the retreatment group, significant difference was found between sensi-
tive and criteria 2 (Table 6). Accordingly, it seemed to be reasonable to take criteria 2 as a
critical concentration from clinical stand points.

Concerning bacillary relapse, temporally or permanent (Table 7), there was a significant
difference between sensitive and criteria 3 of the original treatment group and between sensitive
and criteria 1 of the retreatment group.

The relation between the period of chemotherapy and resistance was examined from the
previous history taken at the time of hospitalization. The number of drug resistant cases
according to criteria 3 was too few in number among cases after one year or more treatment
with SM, INH and PAS, alone or combinated and resulted in failure (Table8). Similarily,
many of hospitalized cases did not become resistant according to criteria 3 in spite of unsuc-
cessful treatment (Table 9).

Considering all these facts, we concluded that the clinically significant critical drug resist-
ance concentration by using 1% Ogawa medium with cork stop is one percent or more of the

following drug concentration ; 10 mcg of SM, 0.2mcg of INH, and 1 mcg of PAS. But it is

* From the Nakano National Chest Hospital, 3-14-20, Egota, Nakano-ku, Tokyo 165 Japan.
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also recommendable to take 4mcg of SM, 0.1mcg of INH and 0.5mcg of PAS as subcritical

concentrations.
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Table 2. Criteria of Resistance
SM mcg/ml INH mcglml PAS mcg/ml
Criteria
4 10 20 0.1 0.2 1 0.5 1
Sensitive 1% > 1% > 1% >
1 1%< 1% < 1%<
2 1% < 1% < 1% <
3 50% < 50% < 50% <
Table 3. Background Factor
Original treatment Retreatment
Sensitive A A
Total | Exclu- | 4 B [Zog G| Total | EXel | A B a3
Far. 156 7 134 15 90 99 1 83 15 85
Mod. 438 9 404 25 94 209 3 181 25 88
Min. 151 4 138 9 94 48 1 40 7 85
Total 745 676 49 93 356 304 47 86
Criteria 1
Far. 12 1 10 1 91 22 2 18 2 S0
Mod. 28 1 24 3 92 25 1 21 3 83
Min. 10 2 7 1 87 8 2 5 1 83
Total 50 41 5 89 55 44 6 88
Criteria 2
Far. 9 1 3 5 37 80 18 15 47 24
Mod. 28 2 17 8 68 70 16 22 32 41
Min. 12 2 7 3 70 9 0 6 3 66
Total 49 27 16 64 159 43 32 34
Criteria 3
Far. 23 1 6 16 22 280 86 17 177 9.3
Mod. 61 5 18 38 32 268 70 19 179 9.6
Min. 26 5 10 11 48 36 19 3 14 17.6
Total 110 34 65 34 584 175 39 370 9

Criteria 1=criteria 1 resistant and criteria 2 sensitive.
A=treated for more than 6 months with SM-INH-PAS
B=treated for less than 6 months with SM-INH-PAS.

Exclusion : Cases treated with 2 or less primary drugs or with secondary drugs from the begining. Resistant
cases to 2 or more drugs in each criteria who were treated for more than 6 months with SM-INH:-PAS.

), INH i 0.1, 0.2, 1mcg, PAS i 0.5, 1mcg &
LR s 1072, 1078, 1074, 108 mg/dl o B K%, I
Fl &AL 1072 108 mg/dl OB % 0.1 ml $°>
FRFER 2RO ERE L, WS T 5 4%
BOHBRD R B LT B0k dohn D X 51T Ui, HIGE
VT 4B E L, HBOEEAYMT 4 BHER LS
AR 6 HHEE Lico 1966 451 AHbA D 1970 4
12 ARB ¥ cieMbaic ABE, ABERFEEGMED & 0 1k &
YRR 644 B, ABLHT 14 B LN OILHERE 310 F] (F%
THEREETS), BXO15 BUEER Lo (FR
FEREET5) 1,154 GlEF 2,108 flChB2%, ZD5HTF

LMD L DDRERFE Lico Tbb3EH%E6
Z AL Lich 00 5 BRMEGIA], T4
HD 1 FIMEEF DO BT 2 FILL EADTiiE:FI< 6
AL E3EMREY TS DRE DT Rl At
HEBTH O,

F7e Min, &faibl ot b BIL
Too BIDIBIRIEE R L, —kIE2 FHoZ oM
?I-) F/%ﬂ‘ L‘/"C.o

it pEFLHE S 4 By T s S btk &1k SM 4
mcg, INH 0.1mcg, PAS 0.5mcg 12 1% LLTFOED
B, HEL1RChbORERT 1% L Lo, 22
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1% SM 10 mcg, INH 0.2 mcg, PAS 1meg & 1% [
F, #4313 SM 20 meg, INH 1mcg, PAS 1meg ic
50% LlE& LA (82),

4 =
H

7 B ¥

BHHES Liw NTA 735, WHE - FiGks X OVaR
M5 ice TEBIBRE URRO S O DZTHRT
BT EBEELWY, AP FLdTHhHEEES
2 TeinDTce Toii Min. TR 3 %% 6 v AL REA L
TP EFEE L LCvico o i Bs L Mod. &
Far. % —% LI Lo Mod. & Far. » o EH&1%
Mod. %1 & LT 6 WR Lico FIEEECITEME, 1
1, #HHE2, HESDIHIZ 0.3, 0.4, 0.2, 0.3 LITIERA
C#ElAw Far. BNE U2 TCwico FRfBaEiEci ko
JEFFE 0.5, 0.9, 0.7, 0.9 & 75 ) RN A DT
2, B 1~3 DI RE L 2T,

3FE 6 AULMALICHI(A) &6 2 ALIT Lol
RU27 Pl (B) CHTRIZDBLBEDO LD L BULDE
B Ig Dt Rl (F3)o ik HHE 1 124D 80
~90% %6 B AL T T 528, HEE 2~3 TIX %
DEG DT LT In D MRS R EC S W CHILD
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Wich Dk Lo Min T3 CoHIETLHIEMEL
Lo Coha kil s &, FEGckSiE, #HiE
1~3 DRtk L iz & ok 0.4%, 3%, 4.8
%, 83% Ll DT EEERZED bR
Tehote (#6)o Pk E HUE 3 Ofic 0.30=
p>0.20 OREDZENGED bt T E 7\,

L CADPFHRERCI EROEF T 1.6%, 5.1%, 16
%, 47% & 1o D AT & BIHE 1 & ORic 0. 30
=Zp>0.20 BEECTH DI R L FLHE 2 L OFICIZEEH
MG TEEEA R Bk (0.001>p),

Lok HEEHIE Far. 1wk Thd %0327 DTH
RH L it R E TH oL D T  RATRERC
Wil

BHHEECO2LT
S WDt A3 B LI EE A ML U SIS R R A
TG ER R Lico —RNDZ L0 Z L b
Do ToB{LHEBAMAD Bl 1 4% CTOFHEICRoM (&
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Table 5. Bacteriological Status of Cases Treated
with SM-.INH-PAS for Less than 6 Months

oo 2O LR GEOEA L L LB HET S Original treatment| Retreatment
EEEBOLENHD BN D, Criteria NTA Total | Converted | 1, | Converted
3E% 6 B AT Lo Licds ok b 0k 5H4 5% - :
L (FE4), BEEATRoRICE S fo D b Ol 20 Far. | 15 9 (60) | 13) 3 (23)
% WA TEREWEHOIDTH O, FHME O it S x$. ﬁ 1:22 f lzgg
BITIREIWERIC X % % D X Y iHEd o s R0k
C E BGAEERT, L SRS DR 1g | Far L0 29 0 (0
B2t 40~90% W H RO bR D O OB oo IQS Mod. 8| 3(100) 133
THBTHERSRCtce FrbLRAE L B Min. | 1] 10000 1] 1000)
OEN 1 EEETL ML EERT LRI B VIR op | Far 5| 1(25) 47 6 (13)
L, THERBEE B IE C a7, FewmEk ZLS Mod. 6 (75) 32| 13 (41)
D FERB AN LA D T v Dte (355)0 I ITHIT © Min. 1(33) 3] 1303
W HSRBRIII O R BB LA e hs DT Far. 16| 4 (25)| 177 | 8 (4)
3 Mod. 38| 25 (66) | 179 | 50 (28)
B B Min. 11| 982 | 14| 8 (57)
T TR B O HEAL & VLB 3 0 B DL B e e e R—Resistant _ S—Sensitive
Table 4. Cases Treated with SM-INH-PAS Less for than 6 Months
Sensitive Criteria 1 Criteria 2 Criteria 3
Orig. tr. Retreat. Orig. tr. Retreat. Orig. tr. Retreat. Orig. tr. Retreat.
Cﬁﬁgé;?tO secondary | 91800 10(21%) 2(40%) 5(83%) 11(69%)| 70(85%)| 62(95%)| 335(91%)
Discharged 26 19 2 1 3 7 1 17
Operated 5 13 1 0 1 5 1 11
Dead 8 2 0 0 1 0 1 7
Stopped 1 3 0 0 0 0 0 0
Total 49 47 5 6 16 82 65 370
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Table 6. Treatment Failure Rate of Cases Treated for More than 6 Months with SM-INH-PAS
Original treatment Re.treatment
Criteria NTA Far. Not = Far. Not
Total "Mod. converted Rate Total “Mod. converted Rate
Far. 134 0.3 0 83 0.5 1
S Mod. 404 2 181 3
Total 538 2 0.4 264 4 1.6
1R Far. 10 - 0.4 1 18 0.9 2
1 ( Mod. 24 0 21 0
28 Total 34 1 3.0 39 2 5.1
2R Far. 3 0.2 0 15 0.7 5
2 Mod. 17 1 22 1
Total 20 1 5.0 37 6 16.0
Far. 6 0.3 1 17 0.9 13
3 Mod. 18 1 19 4
Total 24 2 8.3 36 17 47.0

Notice : In the original treatment cases no significant difference was seen between sensitive and criteria 3.
In the retreatment cases, significant difference was found between sensitive and criteria 2 (0.001>p).
Conversion means culture negative for at least consecutive 3 months.

R=Resistant S=Sensitive

Table 7. Relapse of Bacilli
Original treatment| Retreatment
Criteria NTA
Cases RelapseRate Cases RelapseRate
Far. 134 3 83| 1
S Mod. 404 | 5 181 1
Total 538 | 8 1.5 | 264 2 0.8
1R Far. 10| O 18 2
1 Mod | 24| 1 21| 2
2S5 | Total | 34| 1 29| 39| 4 10.2
2R Far. 310 15| 3
2 Mod. 18 1 22 5
3S | Total | 21| 1 47| 37| 8 215
Far. 6| 1 17| O
3 Mod. 18 5 19| 2
Total 241 6 25 36| 2 57

*=Bacilli relapse, temporary or permanent, which hap-
pened within one year after consecutive 3 months nega-
tive status.

Significant difference between sensitive and criteria 3
was seen in original treatment cases.

Significant difference between sensitive and criteria 1
was seen in retreatment cases.

Min, TR HEFEOTE 1 FCHR BRICDHRTH DD
“C Mod. Far. &2\ TOLRs Lice
FIEPECI R L FIUE 3 & O Ic © & FWIREE
(0.001>p) 233» i,
THIBBEATIRMEFIE i 1 Lo CemEDSs
F#£ (0.001>p) 238D bhize

W Abi% 1R BT T B s b &tk
1L L3 7o do BEEIRANTIR B Basiciif i o2 T
BHEEZBRDPNCDONTHE L,

£ 11 ib b O L EFC W TABER O &
HIALFOFAIM L M EEZ R T EEEDHA D TH
%o

Tickhh SM CILHEAMFEES Db Ok 5.7% T6
HARBIC1EIX 15%, 28% Linho BHLUE2 CTILANE
9%, 6 7 A, 1 AT ThZh 30%, 61% & 7t %o
F o HIE 1 CIR15%, 45%, 63% ThHbHo INH o
TH% LU TR L O JHFT 3%, 18%, 39% TH
h, e 2 T 10%, 45%, 85%, FicHME1 Tk 12
%, 49%, 88% Eith,

Wi 1972 452 A 0 MBE AR O 2B E R E R ECE
e INH %5 1ED EER L v fiicownwThd
LE9Dm Y TINH Imeg il ¥ o D b DA
20% b Hole Lvd i bikd X T INH 0.2meg
LT T HDoTes SM, PAS "CILE A HERIM: 7o D 1c
W LA B U O e I ey ic DT & I
T LT E )OI,

REROVCHR

SEFIH O ERIREIRCE L < 0 R 1 H0h T
Do %< DMNEMHEIBEOIFIEL LT X b TEEHR
LHELTHBHY, Al w LTERYAD TR
DHHDHY,

F TR e DLW Tk b & DI SR T X
%o 1960 4F Rist & Crofton 23t 17 HHE, 72 O
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Table 8. Prevalence of Resistance According to Each Criteria and Period of Chemotherapy
with SM-INH-PAS Recorded from the Previous History Taken at the;
Time of Hospitalization '
SM INH PAS
Criteria
None \ 6 months | One year None l 6 months | One year None 6 months | One year
S (%) 85.5 55 24 87.8 50.5 12 89.1 69.5 37
1 % 14.5 45 76 12.2 49.5 88 10.9 30.5 63
2 (%) 9.2 30 61 9.7 45 85 9.5 28.6 60. 2
3 (%) 5.7 15.3 28.5 3.3 18.4 39.5 6.3 19 43
Total ceses 774 132 419 823 87 558 810 105 - 491

Notice : In this case criteria 1 includes criteria 2 and 3.

Table 9. Prevalence of Resistance to 1 mcg of INH
in Hospitalized Patients with Persistent Bacilli
Discharge Who Were Treated Continuously
with INH for More than One Year
(58 cases surveyed at Feb. 1972)

12 (20.6%)
(46.5%)
19 (22.8%)

Always sensitive to 1 mcg
Constantly resistant to 1 mcg 27
Temporarily resistant to 1 mcg

Notice : Cases sensitive to 1 mcg showed constant resist-
ance to 0.2mcg.

Certer ~OBEFA X UL SM oW Tik 1~200
mecg, INH ©i% 0.1~10 mcg, PAS ¢i% 0.2~10 mcg
ERAT WD, SHINERMERAZ L0 X 5eE2D
M XD TR S EBbh b,

b E Ol M 5 8 < BRI
TR R\ T 2 DD BIE Lico LD 11X HAN
HEOSTHTH Do LROBENHET R HREEZ DR
FICBERMEENETHZ LR B rDMb R T 5
2O~ it Canetti HD§ SR ICERY Wi
W, Eo ORMBRAZEL VS LCE RS X O HyRy
ToWT 109~10° OE%L BT 5 L & B R
HWOSMEBR Lico

HIEREREAAFYFNAEL, A—ATLHY
x, TEHMo lot ZEZTTH LIFEHRF Y
FNL BRI SM 1% 2meg, INH 1% 0.05mcg, PAS
1% 0.25 meg THIC ST ¥ F K&\ PAS T [F—
AD ST Y SR HER DI o te i fE E LTRSS
Y ENEREE TRAN, NFYFRRENT LITE
DWEDFENBEDI ORI S Z L2 ERL, 20
A BRI R AEC & B b Db & biedo Flo—
TR BB EMEC LR EDLR T 5 2 EHH D
RTCn5 5 2w, Kt Lok s & &80T & nfil
T @k, TEBRIFECIEFEEL MD 2 23
METH Do Bl Tl Lowenstein-Jensen 3% Hu% i 5
258 Tk SM 4mcg, INH 0.2 mcg, PAS 0.5 mcg
HEARMHER R L T2 30 2 — v 9 RTIHERNTDH

S=Sensitive

BV, F 2 TIERGWIEFREE O Tk Rk 3 5 SR
WEOHEOEEEEL LD (k¥ INH 0.1meg T
1k 10% %), BUWEHBETRIoEARELIE D
(0.2meg Tik 1% %) X5 2BlznHEND,
Wi RREC AR S L TR A 2B A3 2 SM
TiL 2meg b 4dmeg © BT HH, INH TX 0.05
meg 5 0.1mecg D% 7 PAS Cix 0.25meg 225
0.5meg DRITH DOk, & bbb ORI FHUEE 1
LOBETH Do

52 KT DO ThH B2 S L1 FIBHEI D
T2 FIPHA e GMIMEF U EREETIX A 50 LD
LB AELNE T RSB\ T 3N Thh T
W DT 3B PERFID I DU THET Lico
Sefih ik, Fi¥EL, HHE2, HME3 D ATRCHT,
7% = O ENEFH O BER LA HED 1 FfHEF D R D
WCHRE Uico TEHIRIEZ O AYHEE 1Tk 1RO A0S
HI¥E 1 PECD 2 NI TH Do BHES THB E L
FNTHAES THHHMUO 2RO L B HHE1H D
WILHEE 2 O ETH D 5 Bo FLEEEILFICOWT
13 ZOHEE 6 2 AL LT b DoRERRE Lico
CTWEEEFE Lich, P, EZOMDTn 6 7 AL
I 3 Lo Ik Licd DR Lico 3 8% 6 W AME
G tcd our (353), REHRERHEE 1 TiR&fko 90
9 BiRTH DI, HHE 2 TIRE)IE 64%, THAKR 34%
Thh, BHESTIEEREN3LY, 9% THole Th
5O FEWHIE TR BN R Licked T, JEMERET
13X L LT PAS oRIfEThHoRd’, LOMDEGEIL
TR AEREOBRE LD L DODIDEREIh T, &
5 bs L S ICHEAEEC D T T BRI R
LoD e 6 AL 3R HIELIELDT
PR N CFRIR A E T &, BRI EWIR E, Tk
AR DENANT L S0 DT

Fd i 6 B B LT 7o b Okl T e O
BRI D oW Evbils biass, b b
L AT ER G IR b o FmER SR D5 S D
MNEL T bhicX o Bbhbhb,
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WTFRIE LT 2D X 5T RDDL I 3EHHORE
Wrhb s, HoBEcKkBELicbork (EF6) wE
BECILRME, H¥E 1~3 0lHI 0.4%, 3%, 5.1%, 8.3
% THHNPEME RIS L ORI BEEILIR DI,
L CANTRBER IR L B L Lo FREE
oA, BB 2 L oRMCIIERLLEEENRD b
?h?"\:o

WCHRHCOWTADE (RT7), FEE TIil@ke
HEE1FR IV 2 LOMIITEREZEI WA, HEE3 LD
R3S 7 F B GRS Do ERFHBERCs LT
VR L B 1 L ORI S EWICEEENRD bivl,

WICHER L2 Z IR W ARIE B B Tos D i HiHE 3
HEERM R e & 5 &, 14 SM, INH, PAS %\
BB DA TR TN T Lo b EBE s 01 SM i
28%, INH 1% 39%, PAS L 43% Lt eoTus
folve HHE2 7o BT DEIL 61%, 85%, 60% TH#E1
s D,

B BRI O gD BRIEIFINC 38\ TURIE T T ik
7% DI X D EWEBE it b D X OC A EE R
WEBDTWBH, bhbhDFI Ttk RS Lo
e & BBEE L eh DT, ithbhbhofliiEEhie
RATHDZ EuERTHLERD Do

L CADPHRIFR TS OEEN IR Tt &
ﬁ%ﬁrﬁtorﬁ%%<%@Lﬁﬁ%%faomﬁb

TRIFETH Do Ld FEEAICIIEH OME K 2
?6_aﬁf%mm%@ﬁﬁ%<ﬁé?ao

PIEAE L BRE TR e 2 Tl v &k
Canetti!® S4BT % E AT, FORYPIT FET
V3L D M R EE D T DT EE LB oD I B T AU E R R A
BB, BT Lo Tt & ie o ik i E» 2 h
Bl EDRERCE LR foudetd & R LTy %o
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