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A STUDY ON PREVALENCE OF RESISTANCE TO MAJOR DRUGS
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Part 1. Comparison of result in 1972 with those in 1957, ’59, ’61, ’63, ’66 and ’69
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Studies on the prevalence of primary as well as acquired resistance to the major drugs have
been conducted by the Tuberculosis Research Committee, Ryoken, every two years from 1957 to
1963 and every three years since 1963.

In 1972, the prospective study was conducted and the results were analyzed in comparison
with those in past six surveys.

Pulmonary tuberculosis patients newly admitted to 71 institutions participating in the Commit-
tee from January 1 to December 31, 1972, with positive bacilli of which drug sensitivity tests
were completed, were subjected to this study. Among them, 1939 were untreated cases and 1932
were previously treated cases.

All strains isolated from these patients were collected to the reference laboratories of the
Committee and the drug sensitivity were reexamined.

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

The results were as follows:

1) The prevalence of resistance in untreated group were 8.0% for SM, 5.6% for INH and
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7.1% for PAS, and in previously treated group 29.7% for SM, 34.3% for INH and 27.5% for
PAS. INH highly resistant strains which showed complete resistance to 5mcg/m! were isolated
from 1.5% of untreated cases and 16.0% of previously treated cases, and the ratio of the former
to the latter was far low than the corresponding ratio in the case of SM and PAS. The same
results were also observed at the surveys in 1969, 66 and ’63, and this suggests that the virulence
of INH highly resistant bacilli to human may be reduced. Frequency of primary drug resistance,
increased till 1961 by all three drugs. SM-primary resistance continued to increase further and
decreased for the first time at this survey, and those for INH and PAS decreased is 1963 and 1966
and trended to increase since then again. The prevalence of drug resistance in previously treated
cases showed the tendency to decrease gradually for all three drugs.

2) The prevalence of drug resistance in untreated gorup was 14.6% (10.1% to one drug, 2.9
% to two drug, 1.5% to three drugs). This rate was higher than that in 1966 and lower than in
1969. Accordingly, it can be said that the rate of the primary drug resistance was almost un-
changed since 1963.

The prevalence of drug resistance in previously treated cases were 54.8% (27.2% to one drug,
18.4% to two drugs and 9.2% to three drugs). The transition of the rate showed gradual tendency
to decrease since 1966.

3) The sensitivity tests at reference laboratories were rechecked for 724 strains from previously

untreated group and 244 strains from previously treated group. The rate of primary drug resist-

ance was 8.8% (6.8% to one drug, 1.2% to two drugs and 0.8% to three drugs). The rate in
previously treated group was 38.5% (25.4% to one drug, 10.2% to two drugs, 2.9% to three

drugs).

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

768 strains from previously untreated cases and 322 strains from previously treated cases.

The criteria of resistance to those drugs were similar growth on Ogawa’s media containing

100 meg/ml of KM, 5mcg/ml of EB and 10 mcg/ml of RFP compared with the growth on control

media.

The rate of resistance in previously untreated cases was 0.2% for KM, 0.2% for EB and 0.9

% for RFP and in previously cases 6.9%, 4.8% and 9.9%, respectively.

Resistant strain to two

secondary drugs was not isolated from untreated cases, but strains resistant to both of resistant
strains KM-EB, KM-RFP or RFP-EB were isolated from 1.2%, 2.4% and 3.0% respectively in

previously treated cases.
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Table 1. Number of Casses with Positive Culture and Performed Sensitivity Test

Treatment prior No. of cases No.' of culture- | No. c‘)f‘cgses performed No. of cases analyzed
to admission positive cases sensitivity test in this study
None or less than  two 4,232 2,265(53.5) 2.047(90.4) 1,930
Previously treated 5,223 ! 2,266(43.4) 2,031(89.6) 1,932
Uncertain 341 | 161(47.2) 143(88.8) 140
Total 9,796 1,692(47.9) 4,221(90.0) 3,871

( ) Indicates per cent

RHIfHE O KT SM 100 meg/ml %24 (721 10
meg/ml F5ELh> 100 meg/ml R"524) LLE, INH 1
meg/ml 524 (£721% 1 meg/ml 524 h-> 5 meg/ml
A5e4) LLE, PAS 1mceg/ml 524 (%7213 1meg/ml
A5Een-> 10meg/ml A5E4) LA EDIRFTEFELLEIZ
#tv, INH o2&z 0.1meg/m! DD 5RiEEH)
Bl S5 L 72,
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FTibb (1) SM fittE: 100 meg/ml S22 R L 22
JEFNE 62 5l (3.2%), ASERMmitE 36 #i (1.9%), 10
meg/ml 5E &M 57 1 (3.0%), AeL ittt 164 4
(8.5%) Th b, LI-MO>TEFLAEIZZEL - SM it
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Table 2. Prevalence of Major Drug Resistance

Previously treated

i
' Untreated cases )
cases

Total | 1939 \ 1932
L100R | 62(3.2) 234(12.1)
oM 100r | 36(1.9) 137( 7.1)
1R 57(3.0) 203(10.5)
107 | 164(8.5) 227(11.5)
5R 29( 1.5) 309(16.0)
5r 17( 2.4) 232(12.0)
g | IR 32( 1.7) 122( 6.3)
1r 74( 3.8) 199(10.3)
0.1R 89( 1.9) 213(11.1)
01r 204(10.5) 195(10.1)
10R 28( 1.4) 158( 8.1)
pag | 10T 67( 3.5) 236(12.2)
: 1R | 42( 2.2) 138( 7.1)
1r | 213(11.0) 257(13.3)

( ) Indicates per cent, R=completely resistant,
r=Incompletely resistant

TFELMmttEix 47 6 (2.4%), 1meg/ml =2 32
il (1.7%), Ase&mtts 74 5 (3.8%) Th B, L=t
STERKEHREICE L7 INH fittEix 108 41 (5.6%) Th
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Tseamittix 67 Bl (3.5%), 1meg/ml F22MMT 42
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THo7
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pRAg: Figo 2 i3k Lt SM, INH, PAS o 1957



Fig. 1. Prevalence of Drug Resistance between
Treated or Untreated Groups
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Fig. 2. Prevalence of Resistance according to Drug
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Fig.3. Transition of Prevalence of Resistance accord-
ing to Drug (Previously treated group)
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Table 3. Transition of Prevalence of Major Drug Resistance (Untreated cases)

Year of survey | 1972 1960 | 1966 | 1963 | 1961 \ 1959 1957

Total No. i 1,939 } 782 | 1,783 ‘ 1,501 | 1,004 | 1,094 772
No. resistant | 283(14.6)| 136(17.4) 246(13.8)| 225(15.0)} 194(19.3)| 173(15.8)| 92(11.9)
Total | 196(10.1)| 86(11.0)| 167(9.3) | 159(10.6)| 139(13.8)| 132(12.1)| 60(7.8)
Resistant to one SM 82(4.2) | 54(6.9) | 98(5.5) | 76(5.1) | 51(5.1) 55(5.0) 26(3.4)
drug INH 48(2.5) | 15(1.9) | 31(1.7) | 33(2.2) | 35(3.5) | 27(2.5) | 13(1.7)
PAS 66(3.4) | 17(2.2) | 38(2.1) | 50(3.3) | 53(5.3) | 50(4.6) | 21(2.7)
| Total | 57(2.9) | 38(4.9) | 61(3.4) | 483.2) | 404.0) | 32(3.0) | 25(3.2)
Resistant to two | SM-INH | 16(0.8) | 11(1.4) | 9(0.5) | 9(0.6) | 6(0.6) | 5(0.5) | 4(0.5)
drugs SM-PAS | 27(1.4) | 22(2.8) 43(2.4) | 30(2.0) | 22(2.2) | 22(2.0) | 13(1.7)
PAS|INH | 14(0.7) | 5(0.6)  9(0.5) | 9(0.6) | 12(1.2) | 5(0.5) | 9(1.7)

1 oI .

Rej;ﬁ;g‘ to three Sl\gAIS‘IH 30(1.5) | 12(1.5) | 18(1.0) | 18(1.2) | 15(1.5) | 9(0.8) | 7(0.9)
Prevalence of SM 155(8.0) | 99(12.7) | 168(9.4) | 133(8.9) | 94(9.4) | 91(8.3) | 50(6.4)
resistance INH 101(5.7) | 43( 5.5) | 69(3.8) | 69(4.5) | 68(6.8) | 46(4.2) | 32(4.2)
according to drugs | pag 137(7.1) | 56( 7.2) | 108(6.1) | 107(7.1) | 102(10.2)| 116(7.8) | 49(6.3)

( ) Indicates per cent
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Table 4. Transition of Prevalence of Major Drug Resistance (Previously treated cases)

1969

Year of survey ‘ 1972 J

1966

1963 | 1961 1959 1957

1,932 504 |

Total No. |

2,858

3,572

|
{
|
; 3,481

3,719

No. resistant

1,059 (54. 8) 284(56. 3) 1,779(62.2) 2,434(65.4) 2,170(62.5) 2 ,094(58. D1, 927(54 0)

Total 526(27 2)1 123(24.4) 788(27 6)‘ 918(24 8)' 881 (23.3)’ 848(23.5) 897(2:). 2)

Resistant to | SM 150( 7.7)  48( 9.5) 311(10.9) 352( 9.5) 325( 9.3) 311( 8.6) 352( 9.9)
one drug | INH 251(13.0)’ 51(10.1) 295(10.3) 311( 8.4), 291( 8.4)| 239( 6.6) 217( 6.1)
PAS | 125¢ 6.5) 24(4.8) 182(6.4) 255(6.9) 265(7.6) 298(8.3) 328(9.2)

Total 356(18.4) 107(21.2) 636(22.2) 873(23.5) 782(22.4) 802(22. 3)= 674(18.8)

Resistant to | SM.INH = 126( 6.5); 40( 7.9) 229( 8.0) 277( 7.4)) 245( 7.0) 177( 4.9)| 131( 3.7)
two drugs | SM.-PAS | 121( 6.3) 33( 6.5)| 244( 8.5) 415(11.2) 354(10.2) 442(12.3)! 367(10.3)
PAS.INH | 109( 5.6) 34( 6.7) 163( 5.7) 181( 4.9) 183( 5.2)| 183( 5.1)| 176( 4.8)

— R P R - ‘ ‘ - | —
Rtehsr‘:;a’;‘m‘gs SMLRH | 177 9.2)  54010.7) 35 (12.4)| 643(17.3)\ 509(14.6) 444(12. 3)? 356(10.0)
Prevalence of SM 574(29.7) 175(34.7)1,139(39.9) 1,687 (45.4)'1,433 (42. 4)1 374( 38. 2) ,206(33. 8)
;?zjr‘gi"rfg 0 INH 663(34.3)| 179(35.5) 1,042(36.5)‘1,412(38.0)11,226(35 8)1,043(28. 9)‘ 880 (24. 6)
drugs | PAS 532(27.5)| 145(28.8) 33.1)1,494(40.2) 1,309(38.7) 1,367(38.0) 1,227(34. 4)

( ) Indicates per cent
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BRE L L7 — T, EffShdEkoz» X D EIE
Bz, (L LBETIX 724 EERE, UKD DEETIT 24
HHEBATRELZITO

BRSBTS n I EFIOFERERR O 1L LB OE D
$EEEIL Table 5 o=k < 14l 10.1%, 2%) 3.2%, 3
Al 1.2% T, EHRELEICE L of%i% 105 F
14.5%Tdh 5,

—FEREtL L7 —THRINZZRETIE, 15 8.8
%, 2% 1.2%, 3#ftE 0.8% Ttk DkEIL 64 Bl
8.8% T Dlz,

1966 £ DR

LTHS

IR OBBEIT 12.8% THitRE L v

Table 5. Comparative Results between Institutions
and Reference Laboratories (Untreated cases)

R]eafgrence | Institutions
No. of cases 724 724
No. sensitive 96(82.3) | 481(66.4)
" No. with reduced o 4 -
susceptibility 64 (E»?_ 138(19_‘1)
. Total 54( 8.8) } 105(14.5)
‘ _
To one |
49( 6.8 73(10.1
No. resistant ! Td"“g ( ) : ( ,,),_
| To two
}  drugs | 9( 1. 2) | 23( 3. ’?)
| To three |
Grugs 800 9(1

( ) Indicates per cent

Table 6. Comparative Results between Institutions
and Reference Laboratories (Previously

treated group)

I Reference Institu-

o lab. | tions
No. of cases 244 244
No. sensitive 102(41.8) 80(32.8)
No. with reduced susceptibility | 48(19.7)1 44(18.0)

| Total 4(38.5) 120(49.2)
‘T drug | 62(25.4) 67(2
No. resistant i*,?_oﬁj.g_._ \_~_E ) ,J 7:2
f To two drugs | 25(10.2) 34(13 9)
To three drugs  7( 2.9)‘ 19( 7.8)

( ) Indicates per cent
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PR LSRN TEOREDREVETINERNTEZ
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##%L Figd 0L Thd,

FThabbLERE BT 10.3% X D K& 21.2

M E0O%E F1F

%, {LFDHVBETIZZENEN 49.4% X Y 65.2% DFEH
b bz,

L7e3 2 THAM U TRGE & i 72 o izid 1 4RI ORkkE
EEELHIOERZ EAMLETH 3,

7) RO

KM, EB, RFP 0FEZREOMHML, BEREL S
—IZEMENEERO L L D EIESIC, LR LTI
768 Bk, LHEDH Y TiT 332 HEASBITHA T, BiREtL
F—liBVTRES M,

it RR AR 1%/ 185 % v T KM 100 meg/m!,
EB 5mcg/mi, RFP 10 mcg/ml OifNMEE A RER I it
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Fig. 4. Prevalence of Resistance according to the
Month of Admission

%
701
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501~

401~ o—— Previously treated group
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ZO_W
10~

] T T T S L I S S T
No.ofcases 1 2 3 4 5 6 7 8 9 10 11 12

treated 166 138 169 167 192 176 160 169 174 186 130 109
Never treated 139 145 165 155 192 186 175 156 146 185 165 135

Table 7. Prevalence of Resistance to Secondary Drug

1. Never treated cases

Drug | } | o
Sensitivity ¥ | KM EB | RFP  KM-EB 'KM-RFP | PFP-EB
X i 4 |
Resistant i (O 2) ’ (O 2) | (0.5) | 0 i 0 ! 0
" Reduced 1 I 144 l 1 4
susceptibili_ty - (0. 9) (1. 4) (18.8) | ~(0.13) _£0_13) ‘ (0.52)
Sensiti 759 | 755 619 e (AN
ensitive ' (98.8) | (98.3) | (80.6) = (99.9) l (99.9)
Total ’ 768 | 768 767 | 768 | 768 } 768
2. Previously treated cases
Sencitiviis—D2rUE | ' RFP | KM-EB |KM- RFP‘ RFP-EB
ensitivity — | o
: i 10
Resistant (6 o | (4 8 (9 9) | (1 2 | (2 19 | (3.0)
Reduced - ‘b B 6
suscebility ‘ . 5) | (10 2) ‘ (17, 2) (0 9) ‘ (2 1) ‘ a. 8)
291 | 282 | 242
Csemitve | @l vy | qre | | f/
Total ] 332 | 332 | 332 332 | 332 }

( ) Indicates per cent



1975% 1A

0.2%, RFP 0.5% 2\fittETaH 0, {L#EdD DV HETEIZH
Fh 6.9%, 4.8%, 9.9%MMWHETH 27
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MToh BEERIT A SN D DT,

E ES
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TIEZ DL H I KBBERITFEICEE L T < T oD
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NTVBE0n6THDE,
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