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The Recent Status of Multidrug- and Extensively Drug-Resistant
Tuberculosis in Korea

Sun Young Kim, M,D.', Hee Jin Kim, M.D.?, Chang Ki Kim, M.D.?, Hye Ryung Yoon, M.D.°, Hye-Gyung Bae,
M.D.*, Sun-Hwa Lee, M.D°, Nackmoon Sung, Ph.D°, Dae Yeon Kim, M,D., Gang Young Lee, M.D %, Young
Soo Cho, M.D 2, Sang Do Lee, M.D.', Woo Sung Kim, M.D.", Dong Soon Kim, MD.', Tae Sun Shim, M.D’
'Division of Pulmonary and Critical Care Medicine, Asan Medical Center, University of Ulsan College of Medicine, “Korean
Institute of Tuberculosis, *Seoul Medical Science Institute, *Green Cross Reference Laboratory, *Neodin Medical Institute, Seoul,
°National Masan Hospital, Masan, "National Mokpo Hospital, Mokpo, Fseobuk Hospital, Seoul, Korea

Background: The increasing incidence of multidrug-resistant tuberculosis (MDR-TB) and extensively drug-resistant
tuberculosis (XDR-TB) has become a serious worldwide problem, However, there is insufficient data regarding
the current status of MDR-TB and XDR-TB in Korea, This study examined the recent status of MDR- and XDR-TB
using the data from 7 laboratories, in which almost all drug susceptibility tests (DST) for Mycobacterium
tuberculosis were performed.

Methods: The patients’ identification data and DST results were collected from all 7 laboratories from 2001 to 2006
and the number of patients with MDR-TB and XDR-TB were calculated.

Results: The number of DSTs was 140,638 for 6 years with an increasing incidence each year (p<0.001). The
number of DST with MDR results was 18,510 and personal identifying information was obtained in 16,640 (89.9%)
tests, The number of MDR-TB patients from 2001 to 2006 was 2,329, 2,496, 2,374, 2,300, 2,354, and 2,178, res-
pectively, when counting the duplications in a year as one patient, The number of MDR-TB patients when counting
the duplications in 6 years as one patient was 2,281, 1,977, 1,620, 1,446, 1,512, and 1,373, respectively. When
the same method was adopted, the number of XDR-TB patients was 191, 238, 282, 260, 272, and 264, respectively,
and 189, 150, 130, 90, 122, and 110 patients, respectively.

Conclusion: Despite the national efforts to control TB, there are still a large number of MDR- and XDR-TB patients
in Korea,
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Table 1, The methods and critical concentrations of DST performed in 7 laboratories (adapted from reference 7)

Critical concentrations ( #g/mL)

Methods

INH RFP EMB  PZA PAS TH GCS OFX KM SM
KIT Absolute concentration 0.2 40 20 PZAse* 1 40 30 2 40 10
Masan  Absolute concentration 02/1  32/64 2/2.8/4 50/100 1/2 40/56/80 28/40 1.25/25 25/50/100 4/10/20
Mokpo  Absolute concentration 0.2 40 20 50 1 40 40 25 40 10
Seobuk  Absolute concentration 02/1  32/64 28/4 PZAse* 1/2 56/80  40/80 0.625/25 50/100 10/20
SCL Proportional 02 1 5/10 PZAse* 2 5 30 2 5 2/10
GCRL  Absolute concentration 0.2 40 20 PZAse* 1 40 30 2 40 10

NeoDIN Absolute concentration 02/1  32/64 2.8/4

PZAse*  1/2 56/80  40/80 062525 50/100  10/20

DST: drug susceptibility test; INH: isoniazid; RFP: rifampicin;

EMB: ethambutol; PZA: pyrazinamide; PAS: p-aminosalicylate; PTH:

prothionamide; CS: cyclosering; OFX: ofloxacin; KM: kanamycin; SM: streptomycin; KIT: Korea Institute of Tuberculosis; Masan:
National Masan Hospital; Mokpo: National Mokpo Hospital; Seobuk: Seobuk Hospital; SCL: Seoul Medical Science Institute; GCRL:

Green Cross Reference Laboratory; NeoDIN: Neodin Medical
*Pyrazinamidase,

Institute,
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Table 2, The number of DST performed in 7 laboratories

2 7
1.zt oz dAF A

2001A7E] 200087F4] 770 713l Alsggh ekAl
3 AR F 140,6387101 k20011 Yl @ W efgt A2
o] A5+ FREA] ZZoh. 7 71 F A ATl
7P B2 A0S AlBEtHaL Aeelidt s, =
AR EASE o]t A A== 2001 17,770710]l
A 200613 28,0117 2 57.6% <7}8F}al(Table 2, p<
0.001) Y A% FE FARE ARty 535t 3=
2001 12,3487l 200613 19,004 o2 S7I8l= &+
A& BYrHTable 3, p<0.001).

2001 2002 2003 2004 2005 2006 Total

Number (%) Number (%) Number (%) Number (%) Number (%)  Number (%) Number (%)
KIT 12,092 (68) 10,612 (53) 18,111 (60) 16,031 (64) 19,511 (70) 19,391 (69) 90,748 (64)
Masan 436 (2) 530 (3) 532 (3) 582 (2) 540 (2) 472 (2) 3,092 (2)
Mokpo 188 (1) 126 (1) 185 (1) 217 (1) 214 (1) 207 (1) 1,137 (1)
Seobuk 182 (1) 155 (1) 275 (1) 326 (1) 331 (1) 282 (1) 1,551 (1)
SCL 2,947 (17) 4,662 (23) 4566 (21) 3,669 (15) 2,916 (10) 3,071 (11) 21,831 (16)
GCRL 1,925 (11) 2,992 (15) 2,510 (11) 3,395 (13) 3,514 (12) 3,373 (12) 17,709 (13)
NeoDIN - 718 (4) 704 (3) 943 (4) 990 (4) 1,215 (4) 4,570 (3)
Total 17,770 (100) 19,795 (100) 21,883 (100) 25,163 (100) 28,016 (100) 28,011 (100) 140,638 (100)

The number of DST is increasing year by year (p<0,001), Statistical analysis was performed using chi-square test for trend,
KIT: Korea Institute of Tuberculosis; Masan: National Masan Hospital; Mokpo: National Mokpo Hospital; Seobuk: Seobuk Hospital;
SCL: Seoul Medical Science Institute; GCRL: Green Cross Reference Laboratory; NeoDIN: Neodin Medical Institute,

Table 3, The number of patients in whom DST was performed in 7 laboratories

2001 2002 2003 2004 2005 2006 Total

Number (%) Number (%) Number (%) Number (%) Number (%) Number (%) Number (%)
KIT 8,387 (68) 7,443 (54) 8,955 (60) 11,028 (64) 13,289 (70) 13,366 (70) 62,468 (65)
Masan 341 (3) 421 (3) 408 (3) 453 (3) 423 (2) 383 (2) 2,429 (3)
Mokpo 137 (1) 95 (1) 111 (1) 139 (1) 133 (1) 133 (1) 748 (1)
Seobuk 132 (1) 118 (1) 172 (1) 230 (1) 224 (1) 219 (1) 1,095 (1)
SCL 2,021 (16) 3,202 (23) 3,152 (21) 2,497 (15) 1,961 (10) 2,038 (11) 14,871 (15)
GCRL 1,330 (11) 1,913 (14) 1,631 (11) 2,107 (12) 2,200 (12) 2,027 (11) 11,208 (12)
NeoDIN - 517 (4) 496 (3) 662 (4) 706 (4) 838 (4) 3,219 (3)
Total 12,348 (100) 13,709 (100) 14,925 (100) 17,116 (100) 18,936 (100) 19,004 (100) 96,038 (100)

The number of patients in whom DST was performed is increasing year by year (p<0.001). Statistical analysis was performed using

chi-square test for trend,

KIT: Korea Institute of Tuberculosis; Masan: National Masan Hospital; Mokpo: National Mokpo Hospital; Seobuk: Seobuk Hospital;
SCL: Seoul Medical Science Institute; GCRL: Green Cross Reference Laboratory; NeoDIN: Neodin Medical Institute,
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Total
Numbers (%)

2001 2002 2003 2004 2005 2006

Numbers (%)  Numbers (%)  Numbers (%)  Numbers (%)  Numbers (%)  Numbers (%)
KIT 2,133 (72) 1,925 (62) 1,992 (65) 1,94 (63) 2,132 (65) 1,978 (67)
Masan 200 (7) 263 (8) 274 (9) 307 (10) 306 ©) 214 (7)
Mokpo 76 (2) 60 (2) 89 (3) 10 8 (3) 79 (3)
Seobuk 58 (2) 45 (1) 110 () 103 ©) 101 ©) 88 (3)
SCL 291 (10) 409 (13) 340 (11) 328 (11) 322 (10) 309 (10)
GCRL 214 (7) 361 (12) 206 (7) 266 8) 245 ) 228 (8)
NeoDIN - 67 (2) 712 3 (2 6 (2) 75 (2)
Total 2,972 (100) 3,130 (100) 3,082 (100) 3, 095 (100) 3, 260 (100) 2,971 (100)

KIT: Korea Institute of Tuberculosis; Masan: National Masan Hospital; Mokpo: National Mokpo Hospital; Seobuk: Seobuk Hospital;
SCL: Seoul Medical Science Institute; GCRL: Green Cross Reference Laboratory; NeoDIN: Neodin Medical Institute,

Table 5, The number of MDR-TB patients calculated by ‘A’ method

2001 2002 2003 2004 2005 2006 Total

A (%) A (%) A (%) A (%) A (%) A (%) A (%)
KIT 1,690 (72) 1,586 (64) 1,555 (65) 1,456 (63) 1,530 (65) 1,479 (68) 9,296 (66)
Masan 155 (7) 291 (9) 234 (10) 249 (11) 250 (1) 172 (8) 1,281 (9)
Mokpo 69 (3) 46 (2) 51 (2) 54 (2) 55 (2) 50 (2) 325 (2)
Seobuk 40 (2) 31 (1) 69 (3) 68 (3) 64 (3) 61 (3) 333 (3)
scL 208 (9) 287 (11) 241 (10) 246 (11) 220 (9) 201 (9) 1,403 (10)
GCRL 167 (7) 263 (11) 162 (7) 184 (8) 178 (8) 152 (7) 1,106 (8)
NeoDIN - 62 (2) 62 (3) 43 (2) 57 (2) 63 (3) 287 (2)
Total 2329 (100) 2496 (100) 2,374 (100) 2300 (100) 2,354 (100) 2,178 (100) 14,031 (100)

The number of MDR-TB patients calculated by ‘A" method showed decreasing trend (p<0,001), Statistical analysis was performed
using chi-square test for trend, A method: exclusion of the patients duplicated only in a same year,
KIT: Korea Institute of Tuberculosis; Masan: National Masan Hospital; Mokpo: National Mokpo Hospital; Seobuk: Seobuk Hospital;
SCL: Seoul Medical Science Institute; GCRL: Green Cross Reference Laboratory; NeoDIN: Neodin Medical Institute,

Table 6, The number of MDR-TB patients calculated by ‘B’ method

2001 2002 2003 2004 2005 2006 Total

B (%) B (%) B (%) B (%) B (%) B (%) B (%)
KIT 1,652 (72) 1,250 (63) 1,071 (66) 934 (65) 1,000 (66) 958 (70) 6,865 (67)
Masan 151 (7) 147 ) 125 ®) 108 (7) 119 ®) 68 (5) 718 (7)
Mokpo 69 (3) 12 70 22 (2) 6 (2) 17 (1) 192 (2)
Seobuk 39 (2) 2 (1) 7 (2 30 (2) 4 (2) 23 (2) 185 (2)
scL 205 (9) 250 (13) 181 (11) 179 (12) 155 (10) 142 (10) 1,112 (11)
GCRL 165 (7) 216 (11) 120 @) 136 (9) 130 ) 109 (8) 876 (9)
NeoDIN - 1) 9 (4) 37 3 8 (3) 56 (4) 261 (2)
Total 2281 (100) 1 977 (100) 1 620 (100) 1,446 (100) 1 512 (100) 1373 (100) 10,209 (100)

The number of MDR-TB patients calculated by ‘B method showed decreasing trend (p <0,001), Statistical analysis was performed
using chi-square test for trend. B method: exclusion of any duplicated patients in whole 6 years and inclusion of the case in the

first year,

KIT: Korea Institute of Tuberculosis; Masan: National Masan Hospital; Mokpo: National Mokpo Hospital; Seobuk: Seobuk Hospital;
SCL: Seoul Medical Science Institute; GCRL: Green Cross Reference Laboratory; NeoDIN: Neodin Medical Institute,
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Table 7, The number of XDR-TB patients calculated by ‘A" method

2001 2002 2003 2004 2005 2006 Total

A (%) A (%) A (%) A (%) A (%) A (%) A (%)
KIT 132 (69) 149 (63) 174 (62) 157 (60) 155 (57) 162 (61) 929 (62)
Masan 22 (11) 8 (24) 62 (22) 65 (25) 61 (22) 53 (20) 321 (21)
Mokpo 25 (13) 4 (6) 17 () 17 (7) 15 (6) 14 (5) 102 (7)
Seobuk 5 (3) 2 (1) 18 (6) 11 (4) 13 (5) 13 (5) 62 (4)
scL 6 (3) 6 (3) 7@ 7@ 24 (9) 17 (7) 67 (4)
GCRL 1(1) 1(0) 1(0) 1(0) 4 (1) 3 (1) 11 (1)
NeoDIN - 8 (3 3 (1) 2 (1) 0 (0) 2 (1) 15 (1)
Total 191 (100) 238 (100) 282 (100) 260 (100) 272 (100) 264 (100) 1,507 (100)

The number of XDR-TB patients calculated by ‘A” method showed increasing trend (p=0.002), Statistical analysis was performed
using chi-square test for trend. A method: exclusion of the patients duplicated only in a same year,

KIT: Korea Institute of Tuberculosis; Masan: National Masan Hospital; Mokpo: National Mokpo Hospital; Seobuk: Seobuk Hospital;
SCL: Seoul Medical Science Institute; GCRL: Green Cross Reference Laboratory; NeoDIN: Neodin Medical Institute,

Table 8, The number of XDR-TB patients calculated by ‘B’ method

2001 2002 2003 2004 2005 2006 Total

B (%) B (%) B (%) B (%) B (%) B (%) B (%)
KIT 130 (69) 93 (62) 82 (63) 57 (63) 72 (59) 73 (66) 507 (64)
Masan 22 (11) 34 (22) 25 (19) 21 (24) 24 (20) 15 (13) 141 (18)
Mokpo 25 (13) 11.(7) 75 6 (7) 43 4 (4) 57 (7)
Seobuk 5 (3) 1(1) 6 (5) 1(1) 6 (5) 22 21 (3)
scL 6 (3) 3 6 (5 22 14 (11) 11 (10) 42 (5)
GCRL 1(1) 1(1) 1(1) 1(1) 22 3 9 (1)
NeoDIN - 7 5) 3 22 0 (0) 22 14 (2)
Total 189 (100) 150 (100) 130 (100) 90 (100) 122 (100) 110 (100) 791 (100)

The number of XDR-TB patients calculated by ‘B’ method showed decreasing trend (p <0.001). Statistical analysis was performed
using chi-square test for trend, B method: exclusion of any duplicated patients in whole 6 years and inclusion of the case in the

first year.

KIT: Korea Institute of Tuberculosis; Masan: National Masan Hospital; Mokpo: National Mokpo Hospital; Seobuk: Seobuk Hospital;
SCL: Seoul Medical Science Institute; GCRL: Green Cross Reference Laboratory; NeoDIN: Neodin Medical Institute,
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Figure 1, The number of MDR-TB patients, A method:
exclusion of the patients duplicated only in a same year,
B method: exclusion of any duplicated patients in whole
6 years and inclusion of the case in the first year,

MDR-TB: multidrug-resistant tuberculosis,

Figure 2, The number of XDR-TB patients, A method: ex-
clusion of the patients duplicated only in a same year,
B method: exclusion of any duplicated patients in whole
6 years and inclusion of the case in the first year,

XDR-TB: extensively drug-resistant tuberculosis,

Table 9, The distribution of MDR-TB patients according to age

Age 2001 2002 2003 2004 2005 2006 Total

(yr) No. (%) No. (%) No. (%) No. (%) No. (%) No. (%) No. (%)
<19 39 (2) 42 (2) 37 (2) 35 (3) 42 (3) 46 (4) 241 (3)
20~29 329 (16) 283 (17) 255 (18) 249 (20) 238 (18) 214 (18) 1,568 (18)
30~39 437 (21) 365 (21) 275 (20) 257 (21) 264 (20) 235 (20) 1,833 (20)
40~49 494 (24) 369 (22) 321 (23) 283 (22) 278 (21) 262 (22) 2,007 (23)
50~59 350 (17) 275 (16) 222 (16) 176 (14) 201 (15) 168 (14) 1,392 (16)
60~69 254 (13) 240 (14) 190 (14) 147 (12) 175 (13) 135 (12) 1,141 (13)
70~79 114 (6) 112 (7) 78 () 82 (6) 99 (8) 99 (8) 584 (6)
>80 16 (1) 18 (1) 20 (1) 20 (2) 24 (2) 26 (2) 124 (1)
Total 2,033 (100) 1,704 (100) 1,398 (100) 1,249 (100) 1,321 (100) 1,185 (100) 8,890 (100)
MDR-TB: multidrug-resistant tuberculosis,
Table 10, The distribution of XDR-TB patients according to age

Age 2001 2002 2003 2004 2005 2006 Total

() No. (%) No. (%) No. (%) No. (%) No. (%) No. (%) No. (%)
<19 8 (3) 3 (1) 32 2 2 8 (4) 6 (4) 30 (2
20~29 49 (15) 32 (14) 36 (19) 23 (15) 33 (19) 22 (15) 195 (16)
30~39 72 (29) 57 (24) 36 (19) 17 (11) 23 (19) 29 (20) 234 (19)
40~49 79 (25) 42 (18) 45 (29) 49 (32) 28 (16) 30 (20) 273 (22)
50~59 54 (17) 40 (17) 35 (18) 20 (13) 30 (17) 26 (18) 205 (17)
60~69 39 (12) 45 (19) 22 (11) 29 (19 26 (15) 17 (12) 178 (15)
70~79 14 (4) 12 (5) 12 (6) 7 (5) 22 (13) 14 (9) 81 (7)
>80 2 (1) 5 (2 3 (2 5 (3) 5 (3) 32 23 (2)
Total 317 (100) 236 (100) 192 (100) 152 (100) 175 (100) 147 (100) 1,219 (100)

XDR-TB: extensively drug-resistant tuberculosis,
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