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Prevalence of Drug-resistances in Patients with Pulmonary Tuberculosis
and Its Association with Clinical Characteristics
at One Tertiary Rcferral Hospital in Pusan, Korea
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Background : The incidence of drug-resistant tuberculosis has recently decreased n Korea. However, it is still
one of the major obstacles in treating pulmonary tuberculosis. This study was performed to determine the prev-
alence and clinical characteristics associated with drug-resistance in pulmonary tuberculosis at the tertiary re-
ferral hospital in Pusan, Korea.

Methods : The medical records of 138 patients, who had been diagnosed as active pulmonary tuberculosis
were retrospectively reviewed, and results of drug susceptibility from May 1997 to June 2000. The relationships
among those with a history of previous tuberculosis treatment, the extent of lung involvement, the presence of
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— Prevalence of drug-resistances in patients with pulmonary tuberculosis —

cavitles on the initial chest X-ray films and patterns of drug resistance were analyzed.

Results : The total number of patients who had drug resistance to at least one drug was 55(39.9%). Among
them 34(24.6%) had resistance to isoniazid(INH) and rifampin(RFP). There was drug resistance in 20(22%)
of 91 patients without previous tuberculosis therapy, and among them 9(9.9%) were multi-drug resistant.
Thirty-two(74.5% ) out of 47 patients with previous therapy were drug-resistant and 25(53.2% ) were multi-
drug resistant. For all 138 patients, resistance to INH was the most common(34.1% ), followed by RFP(26.1
%) and ethambutol(EMB)(14.5% ). Drug resistance to INH, RFP, PZA and streptomycin(SM) were indepen-
dently associated with a history of previous treatment{odds ratio ; 9.43, 9.09, 8.93 and 21.6 respectively, p<<0.
01). The extent of lung involvement on the chest films was significantly associated with the drug resistance to
INH and RFP{odds ratio ; 2.12 and 2.40 respectively, p<<0.01). The prevalence of drug resistance to RFP,
INH and RFP was significantly more common iIn patients with a cavitary lesion on the chest films by
multivariate analysis(odds ratio ; 4.17 and 4.81 respectively, p<<0.05).

Conclusion : This study revealed that patients with a prior treatment history for pulmonary tuberculosis, and
the presence of a cavitary lesion on chest films had a higher prevalence of anti-tuberculosis drug resistance. A
very careful clinical and microbiological examination is needed for patients with such characteristics. (Tubercu-

losis and Respiratory Diseases 2001, 51 : 416-426)
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Table 1. Demographic characteristics of study

subjects
Number
Men/Women 77/61
Median age
Men 42 (19-78)
Women 41 (17-80)

u3 FF 34 AR /1B PR B 2
4 A3} vher) el 4 FoR 4 gl AH
A el w20l H14 & A7 s

chat o 2y
o &

19973 5¥¥E 20009 697k%) Fohishw #HY
EE7) UiTelx A A s FHAL 3 2
o= Zgslo] o 74y AA AaE ERIE 5 Q)
AY 138 (A8 919, AASE 479)L gaez
At

24 4
g A g Arke A28 Agd AAE olg

slgon, 24 v E FAKCIA Ogawa BiA| & o]
g3lo] v gsiint. Wi Y Bag ol 55

Aol &A e gs dATdd A58 AE
D L=

A 78 Isoniazid(INH)$} Rifampin(RFP)
o A WS Ueill= Z+2 Ao3idth

WAk J A Axe A WSHAE 5T
3A)9) AL Esle] NTAd wle v F5 A
Ao ERE AE, F55 2 TFoE WA B4
s, T8 &4 s g 5 AR AR
o = PESI.

olde] 2 X8¥, FF WY H IEA=
2 354 B F7 HE e WAE T
o 49

EAHE) = SAS for windows 6.11% oA A&
g /5, ¥ 8 AE 2 FF 45 g8 AW
B9 gk ? AFor, o] A W] g i
2 248 multiple logistic regression Wi o2 5
Aalde}. BA fo4 #d V&S p<0.05¢!
342 Ak

27
1. cha #xlel 8
U $at 1387% Faiyt 777, A2t 619elgle
o, o]&e] M AFE dxhs 4241 (19~784)), o

2= 414 (17~80A) ) et (Table 1).
ZX 8 7 919 2 AAE 7 47HA A Z

Table 2. The severity* of study subjects according to the previous therapy

Previous therapy Total
No Yes
Minimal 11 4 15
Moderate 55 (19) 21 (9 76 (28)
Far advanced 25(12) 22 (18) 47 (30)
Total 91 (65.9%) 47 (34.0%) 138 (100%)

The riumber in parenthesis represents the number of patients with cavitary lesion on plain chest film

*:by National Tuberculosis Association.
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Table 3. Overall and multi-drug resistance rate

Previous therapy

Prevalence rate (%)

Rate of MDR* (%)

No 9.9

Yes 53.2

Total 24.6

*:Multi-drug resistance
Table 4. Resistance to first-line drugs according to the previous therapy
Drug Previous therapy Total
No Yes

INH 15(16.5) 32(68.1)* 47(34.1)
RFP 10(11.0) 26(55.3)* 36(26.1)
EMB 4(4.4) 16(34.0)* 20(14.5)
PZA 5(5.5) 18(38.3)* 23(16.7)
SM 8(8.8) 9(19.1) 17(12.3)
KM 3(3.3) 8(17.0)* 11( 8.0)
INH+RFP 9(9.9) 25(53.2)* 34(24.6)
*;<0.01

The number in parentheses are percentages.

INH;Isoniazid, RFP;Rifampin, EmB;Ethambutol, PZA;Pyrazinamide, SM;Streptomycin,

KM;Kanamy cin

SR & Wk AF, 3%%, 30 44 11,
55, 25 & 4, 21, 2230|2]ch(Table 2).
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Table 5. Multi-drug resistance to first-line drugs according to the previous therapy.

Drug Previous therapy Total
No Yes
to INH 6(6.6) 5(10.6) 11( 8.0)
to RFP (LD 0 1€ 0.7)
to INH-+RFP 9(9.9) 25(53.2) 34(24.6)
EMB +others 4(4.4) 12(25.5) 16(11.6)
PZA *others 2(2.2) 15(32.0) 17(12.3)
SM tothers 6(6.6) 6(12.8) 12( 8.7)
to EMB+PZA 1(1.1) 6(12.8) 7( 5.1)
to EMB+PZA +SM 1(1.1) 4( 8.5) 5( 3.6)

The number in parentheses are percentages

INH;Isoniazid, RFP;Rifampin, EMB;Ethambutol, PZA :Pyrazinamide, SM;Streptomycin,

KM;Kanamycin

Table 6. Resistance to second-line drugs according to the previous therapy.

Drug Previous therapy Total
No Yes

PAS 3(3.3) 9(19.>* 12(8.7)
PTA ; 4(4.4) 5(10.6) 9(6.5)
KM 3(3.3) 8(17.0)* 11(8.0)
OFX 2(2.2) 6(12.8)* 8(5.8)
Cs 1(1.1) 1( 1D 2(1.4)
*:p<0.01

PAS;Para-aminosalicylate, PTA ;Prothionamide, Km;Kanamycin, OFX;Ofloxacin, CS;

Cycloserine
The number in parentheses are percentages
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Table 7. Resistance to first-line drugs according to the severity of disease

Drug Minimal Moderately advanced Far advanced
INH 6(40.0) 19(25.0)** 22(46.8)
RFP 4(26.7) 12(15.8)* 20(42.6)
EMB 2(13.3) 10(13.2) 8(17.0)
PZA 3(20.0) 11(14.5) 9(19.1)
SM 2(13.3) 8(10.5) 7(14.9)

Total 15 76 47

*;<0.01, **; <0.05
The number in parentheses are percentages
INH;; Isoniazid, RFP; ;Rifampin, EMB; Ethambutol, PZA ; Pyrazmamlde SM ; Streptomycin

Table 8. Resistance to first-line drugs according to the presence of cavity

Drug Cavity(-) Cavity(+)
INH 22(27.5) 25(43.1)**
RFP 14(17.5) 22(38.0)**
EMB 9(11.3) 11(18.0)
PZA 11(13.8) 12(20.7)
SM 8(10.0) 9(15.5)

Total 80 58
**, <0.05

The number in parentheses are percentages
INH; Isoniazid, RFP;Rifampin, EMB; Ethambutol, PZA : Pyrazinamide, SM; Streptomycin
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Table 9. Predictors of resistance to the first-line drugs by logistic regression analysis

Drug Previous therapy Severity of disease Cavity

INH 8.85%(9.43)* 1.06(1.50) 1.39(1.95)**
RFP 7,81%(9.09)* 1.21(2.12)** 3.08**(4.17)*
EMB 8.20*%(9.01)* 1.12(1.88) 1.39(2.02)
PZA 8.40*(8.93)* 1.13(1.40) 1.58(2.18)
SM 1.93(2.16) 1.64(1.29) 1.00(1.88)
One or more 8.26*(8.85)* 1.00(1.43) 1.43(2.01)**
INH-+RFP 8.93*(10.563)* 1.34(2.40)** 3.42**(4.81)*

*:p<0.01, **;p<0.05
The number are odds ratios.
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