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ANNUAL CHANGE IN DRUG RESISTANCE CASES IN 1953 TO 1965
(13 YEARS’ OBSERVATION ON THE PATIENTS HOSPITALIZED
IN THE OBUSO NATIONAL SANATORIUM)*

Michio TSUKAMURA, Kiyotaka ITO and Sumio TSUKAMURA

(Received for publication December 24, 1966)

Annual change in drug resistance cases in the Obuso National Sanatorium (present name :
National Sanatorium, Chubu Chest Hospital) was observed for 13 years (from 1953 to 1965).

Drug resistance tests for streptomycin, isoniazid and p-aminosalicylate (PAS) were done
in all hospitalized patients who excreted tubercle bacilli using Ogawa egg medium and the
following critical concentrations : 20 mcg./ml. dihydrostreptomycin, 0.1 mcg./ml. isoniazid, and
1mcg./ml. PAS. From 1963, Lowenstein-Jensen medium was used for drug resistance tests in
an aid to compare with results in Europa, using the following critical concentrations : 5 mcg./
m!. dihydrostreptomycin, 0. Imcg./ml.,isoniazid, 1 mcg./ml. PAS,25 mcg./ml. kanamycin, 25 mcg./ml.
ethionamide, and 25 mcg. /ml. cycloserine. These critical cor:centrations corresponded to 20 mcg./
ml. dihydrostreptomycin, 0.1 mcg./ml., isoniazid, 2 mcg./ml. PAS, 100 mcg./ml. kanamycin, 25 mcg./
m/. ethionamide,and 40 mcg./ml. cycloserine in Ogawa egg medium. The drug resistance tests
were conducted by a non-quantitative, direct method. However, if the direct method failed
to obtain results, the resistance tests were done by an indirect method.

The results obtained are shown in Table 1 and Figure 1.  Chemotherapeutic regimens
adopted and rate of patients with positive bacilli also are shown in Tables 3 and 4.

Streptomycin resistance and PAS resistance increased rapidly in 1954 to 1956, and isoniazid
resistance increased rapidly in 1956 to 1958. Triple drug resistance increased rapidly in 1956
to 1958 and then increased slowly until 1960. It was very remarkable that triple drug resist-
ance did not increase after 1960. .Several factors for the last phenomenon were discussed.

Drug resistance cases for secondary drugs, kanamycin, ethionamide and cycloserine, in-
creased markedly in recent years. It was noticed that about two thirds of the patients hospi-
talized in this hospital showed drug resistance to any of the secondary drugs. It is supposed

that similar phenomena are occurring in other hospitals.

* From the National Sanatorium, Chubu Chest Hospital, Obu, Chita-gun, Aichi-ken, Japan.
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Results of Drug Resistance Tests for Streptomycin, Isoniazid and

p-Aminosalicylate in 1953 to 1965 (13 years’ observation)

Number of cases
|

Table 1.
Resistance to —_— —
1953 | 1954 | 1955 | 1956 | 1957 | 198 | 1959 |
SM.INH-PAS 0 2 32 24
SM-PAS 3 14 38 37
SM-INH 2 2 2 5
INH-PAS 0 2 6 15
SM 15 20 18 10
PAS 10 9 26 36
INH 8 13 9 5
SS 68| 79| 41| 21

61
38

9
21

5
11
14
21

1960 | 1961 | 1962 | 1963 | 1964 | 1965

134 | 142 | 200 | 238 | 193 | 206 | 174 | 241
9 7 4 5 3 5 9 23
18 12 14 23 23 24 30 67
24 24 20 30 33 36 32 22
9 4 4 5 3 5 2 17

3 1 8 7 4 1 4 7
15 11 16 14 18 21 15 24
17 12 20 32 19 19 20 28

Total number

| 106) 141‘ 172 | 153 ‘ 180

229‘ 213' 286’ 354’ 296‘ 317‘ 2861\ 429

SS=Sensitiveness
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Fig. 1.

Percentage of Resistance Cases in
1953 to 1965
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The percentage shown in this figure is an accumulated
frequency (%). For example, percentage of resistance
cases to streptomycin is an accumulated value consisting
of cases of the resistance to streptomycin alone, the re-
sistance to streptomycin plus isoniazid, the resistance to
streptomycin plus PAS, and the resistance to streptomy-
cin plus isoniazid plus PAS. Others also are expressed
similarily.

O—O Resistance to any drug (resistance to more

than one drug)

O—-C0O Resistance to isoniazid

A—/ Resistance to streptomycin

V¥—V Resistance to PAS

@ —® Triple resistance (resistance to three drugs,
streptomycin, isoniazid and PAS)
Sensitiveness

FIBNCRTEK1IDZ L L Thbo

SM Mk (2o SM fithid SM 1 #I B D Zie
54 SM-INH, SM-PAS 2 #lfit{# 3 £ 0t SM-INH.PAS
SHMED L EH* 415, LUF PAS, INH icoWTH[AE
L) (119534612 18.9% Thotc b DA LH L, 1958
FiZ T4% wwieh, FOHIL 70% wEi% LT b iR
LTuwigw (K1),

PAS [tz 1953 432 12.3% & b h, 24 #%I1C
59.2% rawucHsinl, 3EKIIZ73.2% L6 fHC
ETHERHMAS A ONB, L LEDELE bR
A LR (K1),

INH {4z 1953 4Eicit 9.5% i /e ht, F0
SEHD 1958 Ficix 83.2% 149 8.8 fEOMMER L
w3 (K1),

L EDZ ¢ 1953 4E2s 6 1958 40 5 £ ic SM,
PAS, INH 3 %2 4 Tt DE 4 e H i Rd b
2 TDHITLE DN THEVOREL Zeo TV B,

F7- INH fitt4i3 SM, PAS D&t & T 24
FLNTHHESEED LR A B b, SM, PAS, INH 3
RITHE GO SEEE O HE 0%, INH FHEOHEB ihg & 5Ll
L, 1956 4 X b 1958 FFic @ ERAN A BB, Tibhb
SM, PAS D&M E N, HW2EDK{NTLERLT
W5,

3 FRRME G 1953 fEiC 64.1% ThHhol b Oy EHK

X —X

More than

16r

Table 2. Resistance to Three Secondary Drugs,
Kanamycin, Ethionamide and Cycloserine

| Number of cases

Resistance to | - -

1964 | 19552
| |

Sensitiveness* “ (35'151;4%) (34'138%)
Kanamycin (KM) ' 62 61
Ethionamide (TH) | 75 45
Cycloserine (CS) } X 40
KM.TH 35 29
KM.CS f x 24
TH-CS ! X ! 30
KM.TH.CS | X 52
Total number 286 429

|

* Sensitive to all secondary drugs. x Not tested.

% Accumulated frequency (%) for each drug is as follows :
Kanamycin resistance : 166/429=38.6%
Ethionamide resistance : 156/429=36.3%
Cycloserine resistance : 146/429=34.0%
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Table 3. Annual Change in Chemotherapy
i Number of cases*
Chemotherapy
| 1957 | 198 | 1959 | 1960 1961 | 1962 1963 | 1964 1965
SM.INH.PAS 42 110 182 186 175 193 222 135 107
INH.PAS 252 238 272 226 167 165 115 77 42
SM.PAS 153 87 46 23 16 19 0 0 2
SM-INH 1 2 7 11 9 13 22 3 7
INH-.SF 0 0 0 121 175 131 151 97 88
SM.INH-SF 0 ! 0 0 0 0 0 0 36 36
INH.-PZA 0 6 8 17 12 37 13 16 3
Others 59 45 8 11 15 20 26 13 38
Comb. prim. & second. 0 0 12 20 21 28 64 136 135
Comb. secondary drugs 0 0 0 0 0 0 5 72 49
Total number of cases 507 | 488 } 534 [ 615 \ 500 | 606 | 618 | 585 | 507

* The number in this table shows the number of patients who received the chemotherapy shown in the left column in

April of every year.

The tendency of chemotherapy is represented by the chemotherapy done in April.

Comb. prim. & second.=Combination of primary and secondary drugs.
Comb. secondary drugs=Combination of secondary durgs.

Primary drugs are streptomycin (SM), isoniazid (INH)
drugs (SF).

Secondary drugs are kanamycin, ethionamide and cycloserine.
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p-aminosalicylate (PAS), pyrazinamide (PZA) and sulfa
Table 4. Annual Change of Positive
Sputum Cases
of pati

e R
1953 834 106(12.7%)
1954 882 141(16.0%)
1955 951 172(18.1%)
1956 991 153(15.4%)
1957 966 180(18.6%)
1958 970 229(23.6%)
1959 988 213(21.6%)
1960 888 286(32.0%)
1961 890 354(39.3%)
1962 862 296(34.3%)
1963 834 317(37.9%)
1964 768 286(37.2%)
1965 690 429(62.1%)

* (Number of patients at the end of the year) +
(Number of patients newly hospitalized)
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