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A Trend in Acqured Drug Resistances of Tuberculosis Patients
Registered in Health Centers from 1981 to 2004
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Background : The drug resistance rate in tuberculosis patients with history of chemotherapy is an important indicator of
for evaluation of appropriateness of treatment regimens and compliance of patients. This study examined the long-term
changes in the drug resistance rates among TB patients failed in treatment or reactivated.

Methods : The results of drug susceptibility testing data from patients registered in health centers from 1981 to 2004 were
analyzed.

Results : The rate of resistance to isoniazid decreased from 90% to 20%, and the resistance to ethambutol decreased from
45% to 6%. The rate of resistance to rifampicin varied from 13% to 28% and the resistance to pyrazinamide was 5% to
10%. Multidrug resistance was about 2-3% lower than any rifampicin resistance rates. The second-line drug resistance
was ranged from 1% to 3%. There was no difference between patients’ genders. Patient numbers per 100,000 population
increased with age. The regional distribution was even at 4-6 patients per 100,000 population, and drug resistance rates
were significantly lower in big city areas than in small towns and rural areas.

Conclusion : The rates of resistance of Mycobacterium tuberculosis isolated from TB patients with history of
chemotherapy to isoniazid, rifampin, ethambutol, and isoniazid plus rifampin were significantly decreased during over
two decades.

(Tuberc Respir Dis 2006 59: 619-624)
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Table 1. Drug resistance rates of Mycobacterium tuberculosis isolated from tuberculosis patients with chemotherapy history

No. Resistance percent to
Year tested None INH+ RWMP+ MDR  EMB+ PzA+ KM+ SW+  TUM+  CS+  PAS+ TH+  OFX+
1981 3486 75 04 140 NA M5 26 47
1982 3763 102 89 168 NA 06 16 40
1983 3,086 171 88 149 NA ®7 31 27
1984 3,006 195 773 152 NA 271 20 42
1985 2,609 249 734 194 NA 278 49 51
1986 2484 2717 687 200 NA %6 24 36
1987 3,067 60 722 243 NA R7 57 49
1988 4537 2715 615 57 NA B9 80 54
1989 3542 u6 23 281 NA 4“3 88 27
1990 3432 U6 609 241 NA %8 68 49
1991 3607 07 574 81 NA 05 77 32
199 3209 /1 M1 230 NA 06 31 28
1993 3053 555 416 246 NA 216 83 34
1994 2887 575 366 243 NA 183 95 35
1995 2,852 613 346 215 NA 168 87 26
1996 2483 21 R0 214 NA 74 77 29
1997 2,606 645 303 210 NA 103 97 28
1998 283 664 202 206 NA 92 96 28
1999 2761 678 83 201 183 78 78 23
2000 2448 687 277 185 153 69 63 25
2001 2,150 655 205 196 162 129 64 23
2002 2079 682 280 190 156 24 70 07
2003 2,250 740 26 155 121 99 57 19 31 09 04 27 11 18
2004 1,941 74 191 127 107 64 46 03 47 05 01 25 11 14

Abbreviations. INH, isoniazid; RMP, rifampin; MDR, multidrug resistance; EMB, ethambutol; PZA, pyrazinamide; KM, kanamycin; SM, streptomycin; TUM,
tuberactinomycin; CS, cyclosering; PAS, p-aminosalicylic acid; TH, prothionamide; OFX, ofloxacin; NA, not available. Al drug susceptibility testings (DST)
have been conducted in KIT since 1981. The SM among the NTP regimen changed to KM from 1979.
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Figure 1. Yearly changes in isoniazid and rifampin resistance
rates of M tuberculosis isolated from tuberculosis patients with
history of chemotherapy
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Figure 3. The rates of isoniazid and rifampin resistance of M
tuberculosis isolated from  tuberculosis patients with history of
chemotherapy by age groups
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