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Studies on the prevalence of primary as well as acquired resistance to the primary and secondary
drugs have been conducted by the Tuberculosis Research Committee, RYOKEN, every two years from
1957 to 1963 and every three years since 1963.

In 1977, after the lapse of 5 years since the last survey, the prospective study was conducted and
the results were analyzed in comparison with those in the past seven surveys.

Pulmonary tuberculosis patients newly admitted to 75 institutions participating to the Committee
from July 1 to December 31; 1977 with positive bacilli and the drug sensitivity tests were completed,
were subjected to this study. Among them, 949 were previously untreated cases and 882 were pre-
viously treated cases.

All strains isolated from these patients admitted from July 1 to September 30, were collected to
the reference laboratories of the Committee and the drug sensitivity were reexamined.

The criteria of drug resistance to the primary drugs on Ogawa’s media were as follows: strepto-
mycin — similar growth on media containing 100 and/or 10 pg/m! compared with the control, or any
growth on media containing 100 and 10 gg/ml; isoniazid — similar growth on media containing 5 and/
or 1 pg/ml compared with the control, or any growth on media containing 5 and 1 pg/ml; PAS — sim-
ilar growth on media containing 10 and/or 1 pg/m! compared with the control media, or any growth on
media containing 10 and 1 pg/ml.

The results were as follows:

1) The prevalence of resistance in untreated group was 9.4 %, for SM, 4.7%, for INH and 8.6% for

* From the Research Committee, RYOKEN c/o Inform, JATA, Suidobashi Bldg, 1-3-12, Misaki-cho, Chiyoda-
ku, Tokyo 101 Japan.
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PAS, and in previously treated group 22.6%, for SM, 31.8%, for INH and 21.09, for PAS.

The prevalence of drug resistance remained unchanged in untreated group and showed decreas-

ing tendency in previously treated group for all three drugs.

2) The prevalence of drug resistence in untreated group was 15.4% (10.3% to one drug, 2.7%

to two drugs, 2.39, to three drugs). This rate was higher than that in 1972 and lower than in 1969.

Accordingly, it can be said that the rate of the primary drug resistance was almost unchanged since

1963.

The prevalence of drug resistance in previously treated cases were 46.8% (25.4% to one drug,

14.3% to two drugs and 7.1% to three drugs).
since 1966.

The transition of the rate showed gradual decline

3) The sensitivity was rechecked at the reference laboratory for 567 strains from untreated

group and 404 strains from previously treated group.

The rate of primary drug resistance was 11.8% (9.7% to one drug, 1.8%, to two drugs and 0.49%,

to three drugs). The rate in previously treated group was 44.39% (26.09, to one drug, 13.49% to two

drugs, 5.0% to three drugs).

4) The sensitivity tests for KM, EB and RFP were carried out at the reference laboratory for

602 strains from untreated cases and 422 strains from previously treated cases. The criteria of resist-

ance to those drugs were similar growth on Ogawa’s media containing 100 gg/m! of KM, 5 pg/ml

of EB and 10 pg/m! of RFP compared with the growth on control media.
The rate of resistance in untreated cases was 0.5%, for KM, 0.79, for EB and 1.09, for RFP and

in previously treated cases 5.7%, 4.59%, and 17.89, respectively.

Four strains resistant to two secondary drugs were isolated from untreated cases, and strains re-
sistant to both KM-EB, KM:RFP or RFP.EB were isolated from 0.2%,, 2.6% and 1.6%,, respectively,

in previously treated cases.

The prevalence of resistance to those secondary drugs was 1.59, in untreated cases and 22.09,

in previously treated cases at the reference laboratory, and the results were almost similar to those at

local institutions.

It should be noted that four new cases were resistant to two of secondary drugs, and the preva-

lence of resistance to RFP has been increasing in previously treated cases.
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Table 1.
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Number of Cases Analyzed in this Study

Treatment prior
to admission

No. of cases

No. of cases analyzed
in this study

No. of culture
positive cases

None or less than two weeks 2,893
Previously treated 2,360
Uncertain 122

Total 5,375

1,457 1,248
888 917
71 73
2,416 2,238

+im ko T=4 7 24 2 — R CHERE BRI L
2o

SEFIT P DHAELE SM 100pg/ml 554 (F7cik 10pg/
ml JRFE4HD 100pg/ml R5EL) [FRINEE TR
SM 20pg/ml, 200pg/mi] Ll F, INH lpgiml 524 (%
F2i% lpg/ml RS2 45D Spglml R5EL) Lk, PAS
lpg/ml 524 (F7cix lpglml R5ELH> 10pg/ml TR5E
£k, KM 100pg/m! 524, EB 5pg/ml 524r, RFP
10pg/mi 52470 P Ll o #E ¥ §évs, INH o Zik
0. 1pgiml DFLF DB 2 Filfia PHEC LR LI,

B % R

1) AR OREEERS SR 1977427 B 1 B 124
310 ¥ TONERIC ARE Ui BERHIE 5,880 &4 ThHD
7epd, T 05 bIEERIGTERE A 5 HEZ huic b D80fI(1. 4
%), FEFERZ34661(5.9%), f5k%, FEREBARETIF(L. 3
%) BELTWIcOTIifEEL B Shicb itz h
DREGIEERI LT 5,375 BITH 5, &0 5 b ABEHHLE
Je UBE (CABERT 2 ALIA @ (LA &Ts) 2,893 Bl TZ D

5 HESIIEMET 1,457 B (50.4%) T, (LD EETIX

2, 360 i 888 1(87.6%) »\ GG TH bV, it Tl
5,375 {2,416 41 (44. 9%) HIEHEGEET, T DRSS
PEERIL19664E TLE51. 6%, 19726EICI347. 9% TH BN H
FAERNCESR & 7o T B2 R b e (Table 1),

—EEE I M G CLR T LBESRR R o
5 3 A & 5 & 19664E30. 5%, 19724E50. 1%, 1977
458, 2% T B D TRAEAICALIR /s LIEFI2 BN LTu
eV 5 % (Tabel 1, 3, 4),

2)  ABEHRIRFLEE A DS — kRS B\ IE
WIR DLW TERTR 3 H & b LT R ES TIbh
FREBID 5 bRWERIZTFA TV VT A MakkE Ihiz
FEGIZ BR\ T EFIBU LR s LEF94901, 1LiRd b 71682
FITH o, LT Zh b OREGRC DTtk DR s &
BT L LT B,

a) fbiErs LEEORKSE: SM, INH, PAS o +hEho
AR EE DI ORI Table 2 TR+ 22 Th B,

o bEFHLIECE UM EEAL SM 8941 (9.4
%), INH 4501(4.7%), PAS 82%1(8.6%) TH27z0
SM 10pg/ml FR5z4, INH 1ug/ml 7R524s, PAS 1pg/ml
Roe&w it & huE SM 12441 (13.1%), INH 102

Table 2. Prevalence of Resistance to Primary Drugs

Untreated cases tf:::gguzz s

Total 949 (100) 682 (100)

200 R 27( 2.8) 43( 6.3)

SN 200 r 16( 1.7) 40( 5.9)
20R 46( 4.8) 72(10, 6)

20r 35(3.7) 61( 8.9

5R 12( 1,3) 81(11,9)

5r 15( 1,6) 86(12, 6)

1R 1

INH 8( 1.9 51( 7.5)
1r 57( 6,0) 64( 9.4

0.1R 81( 8.5) 76(11,1)

0.1r 101(10, 6) 63(9.2)

I0R 14( 1.5) 33(4.8)

1 10,3

PAS Or 32(3.4) 70(10, 3)
1R 36( 3.8) 41( 6.0)

1r 145(15, 3) 97(14.2)

R: Completely resistant
r: Incompletely resistant
( ) indicates percentage

#1(10.7%), PAS 22761(23.9%) L 725,

b) LHED D BEORGE: BEREEEEICE LTHEESIT
Table 2 @ Z & < SM 155 6] (22.8%), INH 218 ffl
(32.0%), PAS 14441(21.1%) TH27z, SM 10pg/ml
524, INH lpg/ml 7R584, PAS 1pg/ml RSEEH M
M oo 8 w BT SM 21661.(31. 7%), INH 282
(41.3%), PAS 24141(35.8%) L 725,

3)  ABEERIEHI DR 2 A o8 P

a) AbfEfs LBEDRRE: Table 3 =k  EfELEED
FEULTHAESD 5 %, SM, INH, PAS ouLFhmnl
FIC M2 s LICRE BN 9861(10. 3%) TH D, 2 FICii
Mr iR LICTEBN2661 (2.7%), 3 Flfittkplx226] (2.3
%) THb, Lichi o TEEFREDH s LI Otk
PREEI394961rR 146 61(15. 4 %) TH 56

= OIEIR19724F, 19664E X b L E{E TH 5 V19694 X
D LEMETH D, T 2 10ERbLAE O FIEN o SHE
BBV ORETH B LWV D B, Fi 2 FILL kit
RUTERIDBEEL 5.0% Th 55 Z DR b FEliH:
DR LFE U TR OBEmMT A bR E VWS D,
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b) fbEEdH D BEORHE: Table 4 D& LD D AE
Tlx SM, INH, PAS o\ Thn 1 itz m LIcE
BT 17451(25.4%) ThH D, 2 Fitikix 9861(14.3%),
3 FliHE4961(7.1%) TH D, LI 2> TLED DD
M D FAREI1168261FH32111(46.8%) TH %,

& DERFIEMNC R 5 &£ 19634 % peak & LCHIHDs
TR ERE R LT %,
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2 FILL it DEER21. 4% TH D, ZOfEbBEIT
FE LIHED 5 b TR BIERTH %,

4) EHE-LYx—TRT O HREvvx—T
VSRR S R B O Mg & (L7 LEETL 567 R,
(L3 D BETIE 404 BRA T Lo [A—BIFR D JERE DI
AR UlckERiL Table 5, 6 1R+ 2ETH %,

T b (B L BT Table 5 ok v v & —

Table 5. Comparative Results of Sensitivity Tests for Primary Drugs between
Local Institutions and the Reference Laboratory (Untreated cases)

Reference laboratory Local institutions

No. of cases 567(100. 0) 567(100. 0)
No. sensitive 500( 88.2) 481( 84.8)
No. resistant 67( 11.8) 86( 15.2)
Total 55( 9.7) 63( 11. 1)
SM

Resistant to one drug 17¢ 3.0) 33( 5.8)
INH 15( 2.6) 10( 1.8)
PAS 23( 4.1) 20( 3.5)
Total 10( 1.8) 11( 1.9

SM.INH — —
Resistant to two drugs 1( 0.2)
SM.PAS 3( 0.5) 6( 1.1)
INH.PAS 7C 1.2) 4( 0.7)
Resistant to three drugs | SM.INH.PAS 2( 0.4) 12 2.1)
Preval e SM 22( 3.9) 52( 9.2)

revalence of resistance

according to drugs INH 24( 4.2) 27( 4.8)
PAS 35( 6.2) 42( 7.4)

Table 6. Comparative Results of Sensitivity Tests for Primary Drugs between Local
Institutions and the Reference Laboratory (Previously treated cases)

Reference laboratory Local institutions

No. of cases 404 (100. 0) 404 (100. 0)
No. sensitive 225( 55.7) 216( 53.5)
No. resistant 179( 44.3) 188( 46.5)
Total 105( 26.0) 103( 25.5)
SM

Resistant to one drug oC 2.2) 15C 3.7)
INH 70( 17.3) 65( 16.1)
PAS 26( 6.4) 23( 5.7)
Total 54( 13.4) 58( 14.4)

SM.INH
Resistant to two drugs M 10( 2.5) 16( 4.0
SM.PAS 8( 2.0) 21( 5.2)
INH.PAS 36( 8.9) 21( 5.2)
Resistant to three drugs | SM.INH.PAS 20( 5.0) 27( 6.6)
proval  al SM 47( 11.6) 79( 19.6)

revalence of resistance

according to drugs INH 136( 33.7) 129( 31.9)
PAS 90( 22.3) 92( 22.8)

( ) indicates percentage
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1%9.7%, 2%11.8%, 37#0.4% THBEF11.8%ThH ok,

SR TOMEOSEEIT £ v & — R il 29
TEERTH O, 19665E, 19725 TR DRIZEFNFE
NL5, 1.6THhHHbSENLTEDZEN LT DML
W55,

—J{bHEdD D BECLE Table 6 2 & < FHEER © B
TV 1 FT 25, 5%, 2#14.4%, 3 #16.6% THaat46.5
%THHN, BEEvY X —THRIWEETL 1A
Tii26.0%, 27#118.4%, 3 #5.0% TRt 44.3%Th
D,

1D D BEOFH MR L HRE £ v 2 — OO FE D
MU LB UER TH D & EIT1972FE DR &
FAETH 5,

5) KIEODME: RFP, EB, KM OXE kIO
R EBT A MEOFHER Table 7 08 TH 5,

T bt LEED RFP, EB, KM Ui 1
FMHE3. 9%, 2 FMEL 0%, 3 FIMWH:0. 4% T5t5.3%
THH, FHGCix RFP 1.6%, EB 3.6%, KM 1.9
%THB,

1R H H BEOMIEDIFEIL 1 7 14.6%, 2%15.5%,
3 HM L 7% T5121.8% TH B,

TRIR DM SRR A 2k D EANT X0 THIA Ui B
FEERDTTH D, HEIERE Y 2 — ORED
ZERH S M D THERE OB TR OHER & 2 5
Z EIXARAHETH B,

B BB B E

Lo CEEIDOERE v 2 — DREL DIV
Z = THERINICA—EROMR OB & & 5 &,
Table 8,9 D=L {TH5,

LA LB, HOBELIT Yy X — ORISR ORK
B UCERTH D 23 0ME DFE OEIMEE I L
TIVERTH D LIF—REORREEFAETH %o

BIE - v & — B T3 bR LB Tl 2 Flic e
R LRI L3RS R DRI 2le N4 TENT 4 R D
Ricz &, {LED VT RFP Ot EoSEELFIENE
9.9% THOINESENL 17.8% LML T\ 5 = LILIE
BiefEd 2,

% S

1977457 A 1 B2 5RMEE 12 A 31 B ¥ CloEphe BIE
% MR o e ABE Lic it OB e o SR EE
EFRSLERT X B IEAREE A AT 1 #IiTE10.8%, 2
FM 2. 7%, 3 FMiME2.8%, §115.4%TH Y, FHFI
Ti SM 9.4%, INH 4,7%, PAS 8.6% ThHofz, =
NS O PIEITMHE D SR T T AR A N O 7 %
AL T EWn 5 5,

FIE DHAED® 12 ds\ T RIR D BT D SRS SEHE
R TIIERTH D Z L ElRNIes, ZoEoX
B o3k FAPFEREE T & FIEINHE D SR X B E AT BN
Tl FlebA B U UERTH L LERLT
Wb, Tickh Doster 52 o g ik INH 1.8%,
PAS 0.7%, SM 2.3% <THh Y, Pien 519 DR TIL
SM 0.86%, INH 1.2%, PAS 1.5%Th %, ZhbD
PET I S AT L IR T, TR E

Table 7. Prevalence of Resistance to Main Secondary Drugs
Untreated cases tfé:;:guzzes
Total No. 1,015(100. 0) 712(100. 0)
No. resistant 54( 5.3) 155( 21.8)
Total 40( 3.9) 104( 14.6)
RFP i
Resistant to one drug 8( 0.8) 62( 8.7)
EB 26( 2.6) 27( 3.8)
KM 6( 0.6) 15( 2.1
Total 10( 1.0) 39( 5.5)
RFP.EB .5
Resistant to two drugs 1C.0.1) 8¢ 2.5)
RFP.KM 3( 0.3) 14(-2.0)
KM.EB 6( 0.6) 7( 1.0)
Resistant to three drugs | RFP.EB.KM 4( 0.4) 12 1.7)
Preval ) RFP 16( 1.6) 106( 14.8)
revalence to resistance
according to drugs EB 37( 3.6) 64( 9.0
KM 19C 1.9 48( 6.7)

( ) indicates percentage
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Table 8. Comparative Results of Sensitivity Tests for Main Secondary Drugs between
Local Institution and the Reference Laboratory (Untreated cases)

Reference laboratory Local institutions
Total No. 602(100. 0) 602(100. 0)
No. resistant 9( 1.5) 29( 4.8)
Total 5( 0.8) 22( 37)
RFP 2( 0.3) 5( 0.8)
Resi
esistant to one drug EB 10 0.2) 12¢ 2.0
KM 2( 0.3) 5( 0.8)
Total 4( 0.7) 6( 1.0)
) RFP.EB 3( 0.5) - =
Resistant to two drugs
et U8 RFP.KM 1( 0.2) 3( 0.5)
KM.EB —( =) 3( 0.5)
Resistant to three drugs RFP.EB.KM —( =) 1( 0.2
Proval e RFP 6( 10 9( L.5)
revalence of resistance
according to drugs EB 4C 0.7 16( 1.5
KM 3( 0.5) 12( 2.0)

( ) indicates percentage

Table 9. Comparative Results of Sensitivity Tests for Main Secondary Drugs between
Local Institutions and the Reference Laboratory (Previously treated cases)

Reference laboratory Local institutions
Total No. 422(100. 0) 422(100. 0)
No. resistant 93( 22.0) 94( 22.3)
Total 71( 16.8) 66( 15.6)
RFP

Resistant to one drug 54(12.8) #( 3.3)
EB 8( 1.9 14( 3.3)
KM 9( 2.1) 8( L9
Total 19( 4.5) 22( 5.2)

RFP.EB
Resistant to two drugs 7C 1.6) e 2.6
RFP.KM 11( 2.6) 5( 1.2)
KM.EB 1 0.2 6( 1.4)
Resistant to three drugs | RFP.EB.KM 3(C 0.7) 6( 1.4)
Prevsionce of sod RFP 75( 17.8) 66( 15.6)

revalence of resistance

according to drugs EB 19C 4.5) 37( 8.8)
KM 24( 5.7) 25( 5.9)

( ) indicates percentage

& IR T BFFNRET ORI D Mo H oI &
TikDIE SM 20pg/ml R5e4, INH lpg/ml TR5E4
CEEH B VI LD EVC LWL DTH B, HAETILE
DOFAER U SM 13.1%, INH 10.7% & 7% D Th
PEOWEMHE DI ) BRTH B & EAMEE X
ha,

L L BRETH New York o FHETIZH 5 King
County Hospital {231} % Steiner!? o #; 45 it INH

8.8%, SM 12.3% L &E#% CTHh v, Large Southern
California Hospital i %313 % Schiffimanl? o34 Ti347
ENM 3232 LT TH B, F 7 19594F & DI1968 4E D
[ 584 L 7= Fitzmons General Hospital | 3513 %
Cowley DI DIRE-CIXPIEMIMEDIHEELL. 79% LIE.
RTHOOERINCHIMULTE Y, N FFabb0itE
7 ETEE MR BIER SR L, IR OJHEE 25~
31723 L&\ EZ R LT\ 2R TSR Lo AR R
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TR U AR BRI N RE TH B & EETHFE
LCHEETD Z EARETH D LT 2,

(B s LB Ot 7o o I M ERRASE O I LEE S D
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