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Drug Resistance of M. tuberculosis of the Specimens
Isolated from the Tuberculous Foci of Bone and Joints

Jae Uoo Park, M.D.
Department of Orthopaedic Surgery, National Medlical Center, Seoul, Korea

(Director: Key Yong Kim, M.D.*, Han Koo Lee, M.D,*#)

The most important factor in the effective chemotherapy of the bone and jolnt tuberculosis is based

on the use of sensitive antituberculous drugs. Failure of chemotherapy to control the bone and joint

tuberculosis may be caused by drug resistance.

For twenty years from 1960 to 1979, we observed and analysed for bacteriological study in terms

of primary and acquired resistances in 120 bone and joint tuberculosis patients who yielded positive
on culture for AFB,

The results were obtained as follows:

. Cultures for AFB with 412 surglcal specimens taken from the tuberculous foci of bone and joints

have been carried out. Out of the 412 patlents, 120 cultures for AFB were positive (29.1%) and no
significant difference In all years. The cases were then grouped in S years for convenience,

2, Of the 120 culture-positive patients, 40.8% had resistance to 1 or more drugs.

3. 23.3% had drug resistance to 1 drug only, 6.7% to 2 drugs and 10.8% to all 3 drugs respectively.
4,

5. Drug resistances to 1 or more drugs by involved site were 38.8% in spine, 45.8% in hip and 23.3%

Resistant cases to INH, PAS, SM were 25 (20.8%), 32 (26.7%) and 26 (21.7%) respectively.

in knee, !
Of the 61 patients with no history of previous chemotherapy, 16 (26.2%) had resistance to 1 or
more drugs, while of the 59 patients with history of previous chemotherapy, 33 (55.9%) had resist-
ance.

7. Drug resistance was found to be proportionally Increased to the duration of previous chemotherapy,
8. Drug resistance was mainly related to previous history of chemotherapy rather than duration of

illness.
Obtaining drug resistance to all 3 drugs tends to be increased every-year regardless of previous chemo-
therapy.

Key words: Bone and joint tuberculosis, Drug resistance, INH, PAS, SM.
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Table 1. Drug concentrations employed for
the sensitivity test

Drug NMC*  KNTA** fi“:eg'( g;'m
INE 1 3ug/ml 0.2 0.2
PAS 3 10 0.1 1

sM 3 10 10 10

ETA 20 ‘0 56

ETB 2 1.25 2
cs 3 20 %0
RF 10 10 2
KM 20 10 25

* National Medical Center
** Korea National Tuberculosis Association
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A7 34.8%, F7] 24.5% 24 oddW Aol W
sgl=k

Table 2. Culture Positive Rate of M.tbc

Culture Negative Positive
Year-Group (%) (%)

Total
Cases

1960 ~ 1964 87(66.9) 43(33.1) 130
1965 ~ 1969 70(78.7) 19(21.3) 89
1970 ~ 1974 58(65.2) 33(34.8) 91
1975 ~ 1979 77(75.5) 25(24.5) 102

Total 292(70.9) 120(29.1) 412

2, Ho| N HMREZ(E3)

Hdiae 240 Hagdale 94 AP ¥EE
4040l ANAE vz 2E FIXF 2o A 88.3
% & AAGdn B v gL vxglc,

Table 3. Age and Sex Distribution

Age(yrs) Male Female Total (%)

0~ 9 16 10 26 (21.7)
10~19 15 12 27 (22.5)
20 ~ 29 12 16 28 (23.3)
30 ~ 39 13 12 25 (20.8)
40 ~ 49 5 5 10 (8.3)
50 ~ 3 1 4 (3.3)
Total 64 56 120(100.0)

3. I X cHEt HY(E4)

INH, PAS, SMd| =4 44 AA4dse 94
d 1206 F A 1xGA A€ 24 67t N1
(69.2%) 3 2} EE 2 o4 A oH WA
€+ 39 AFE 494(40.8%) fich. AN R 2 =
Aw4de] 23.3% glew 1 & PASs 10.8% 2 73
B2 2AW4e] 6.7% 2 INH-PAS 31 PAS-SM
o] ¥zt 2.5% f1ow A 1A WMAE 2q e
13124 10.8% 5. Y $FW4¢ INH 254
(20.8%), PAS 32)(26.7%), SM 26 o}(21.7%) 2
.
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Table 4. Resistance to Primary Drugs

Total cases cultured 412 cases
Total culture-positive 120 (%)
Sensitive to 3 drugs 71 (59.2)

Resistant to 1 or more drugs 49 (40.8)

Resistant to 1 drug 28 (23.3)
INH 7 (5.8)
PAS 13 (10.8) -
SM 8 (6.7)

Resistant to 2 drugs 8 (6.7)
INH + PAS 3 (2.5)
INH + SM 2 (1.7)
PAS+ SM 3 (2.5)

Resistant to 3 drugs 13 (10.8)

Resistant to INH 25 (20.8)
PAS 32 (26.7)
SM 26 (21.7)

4. HHRIW HH@ES)

Y35l 6742 55.8% & AAANed o 3
A 2461(20.0%), €A 154 (12.5%)9] ¢olsi.
Y4 W4 A el Fe4E 2 ot A3 67
o]l & 410(61.2%), LYY 249 F 13 o (54.2%),
TXY 164 F 106](66.7%) 24 g HAEE
LK
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Table 6. Resistance by History of Chemoth- -

erapy
Chemotherapy
2 dtiesion  Not '
mission I{sed Total(%)
Total culture- 61(100.0) 59(100.0) 120(100.0)
positive
Sensitive to 3 45( 73.8) 26( 44.1) 71( 59.2)
drugs
Resistant to 1 16( 26.2) 33( 55.9) 49( 40.8)

or more drugs

_13— -
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Table 5. Drug Resistance by Involved Site

Site Spine Hip Knee Elbow Others Total (%)

Drug :
Sensitive to 3 drugs _ 41 13 10 2 5 71 (59.2)

Resistant to

INH 4 2 1 7 (5.8)
PAS 8 3 2 13 (10.8)
SM 5 1 2 8 (6.7)
INH-PAS 3 3 (2.5)
INH-SM 2 2 (1.7)
PAS-SM 2 1 3 (2.5)
INH-PAS-SM 4 3 1 5 13 (10.8)
Total (%) 67(55.8)  24(20.0) 15(12.5) 2(L7) 12(10.0) 120 (100.0)

6. SAFHIUN YHE SHY(R7)

A HFAY 45 ¥ FEAYS0Y A g
R 4L vlAEEel 4= INH, PAS, SMdl o 3o
614 5 761(11.5%), 1241 (19.7%) % 84](13.1%)
dou 444 vul HYAGZAE 346 T 104
(29.4%), 741(20.6%) R 741(20.6%)2 by,
4ol HFAYFA AL 256 F 86)(32.0%),
13 6](52.0%) H 11 6 (44.0%) 9=},

Table 7. Drug Resistance by Duration of
Previous Chemotherapy

Dr Not used 1~ 4mos = 4 mos
"8 a1 cases (%) 34 cases(%) 25cases(%)
INH 7(11.5) 10(29.4) 8(32.0)
PAS 12(19.7) 7(20.6) 13(52.0)
SM 8(13.1) 7(20.6) 11(44.0)

7. WYL N BAZUD AHUH(ES)
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o——es Ko previous chemotherapy
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30
20
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160-764 '65-'69 '70-'74 '75-'79

Fig.1. Changes of Resistance to INH by §
Yrs group
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Table 8. Resistance by Duration of Illness and History of Chemotherapy

h\emrﬂ%{;:n Fresh~ 6 mos 7~ 12 mos 13~ 36 mos = 37 mos T
Dru - + subtotal - + subtotal - + subtotal - + subtotal otal

Sensitive to 15 4 19 10 5 15 11 4 15 9 13 22 71
3 drugs

Resistant to 1 1 1 i 2 1 1 2 2 2 7
INH \

Resistant to 12 3 2 4 6 2 1 3 1 1 13
PAS ‘

Resistant to 1 1 1 2 3 1 3 4 8
SM

Resistant to 1 1 1 1 1 1 3
INH-PAS .

Resistant to 1 1 1 2
INH-SM

Resistant to 2 2 1 1 3
PAS-SM

Resistant to 1 1 2 1 1 3 7 10 13
INH-PAS-SM

Total 17 9 26 17 14 31 14 9 23 13 27 40 120

Table 9. Changes of Resistance by 5 Yrs group of the Patients with or without Chemotherapy

1960~ 1964 1965~ 1969 1970~ 1974 1975~ 1979
 therapy — + subtotal ~— + subtotal - + subtotal . — + subtotal
16(%) 27(%) 43 11(%) 8(%) 19 22(%) 11(%) 33 12(%) 13(%) 25

INH L (6.3) 7(25.9) 8 0 (0) 3(37.5) 3 3(13.6) 3(27.2) 6 :3(25.0) 5(38.5) 8
PAS 2(12.5) 8(29.6) 10 0 (0) 4(50.0) 4 5(22.7) 4(36.4) 9 5(41.7) 4(30.8) 9
SM - 2(12.5) 6(22.2) 8 1(9.1) 4(50.0) 5 3(13.6) 3(27.2) 6 2(16.7) 5(38.5) 7

~—e No previous chemotherapy

chemothera +——e No previous chemotherapy
xooon Previous hid #»---# Previous chemotherapy
502 0T . x
40 40 - x
30 J ‘ iR L
30 ' »
20 20 X

160-'6h '65-'60 '70-'74 'I5-'719
Fig. 2. Changes of Resistance to PAS - ' Fig. 8. Changes of Resistance to SM
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1978 i 1979 dol A F okl 4 F g g
2o o]l Hato] A AR A WY ARG A4}
€ A9% A4+ 12609, 23 Ay Y4 INH
25.0%, PAS 25.0%, SM 33.3%,; Etlionamide
25.0%, Ethambutol 8.3%, Cycloserine 8.3%, Ri-
fampicin 33.3% % Kanamycin 33.3% e}, ’

Table 10. Comparison of Drug Resistance in
1978~ 1979,

Drug 12 Cases (%)
INH 3(25.0)
PAS 3(25.0)

SM 4(33.3)
ETA 3(25.0)
ETB 1( 8.3)

Cs 1( 8.3)

RF 4(33.3)

KM 4(33.3)
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